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BeeneHune

BBepeHue

HacTosee pykOBOACTBO MO 3KCnnyaTauuMu npegHasHayeHo Anis O3HakomneHus ob-
CMyXMBaILLEro nepcoHana ¢ yCTPpONCTBOM, KOHCTPYKUMEN, paboTon M TeXHUYecKum ob-
CNy>XMBaAHUEM KOHTponnepa nporpammupyemoro norumdeckoro OBEH TMJIK73 (ganee no
TEKCTY Tarkke umeHyemoro «koHTponnep MIK73», unu «koHtponnep», nnu «MJK73»).

KoHutponnep TNK73 cooTtBetctByeT TpeboBaHusm [OCT P 52931-2008,
FTOCT P 51840-2001 wn TOCT P 51841-2001, wmeeT cepTucukar o6
yTBEPXAEHUUN Tuna cpeacTs namepeHnin RU.C.34.004.A Ne 45042.

KoHTponnep BbiNyckaeTcs B pas3fMyHbIX UCMOMHEHUSIX, OTIIMYAKOLLMXCSA TUMOM BCTPO-
€HHbIX BbIXOAHbLIX YCTPOMWCTB, MpeAHa3HaYeHHbIX AN ynpaBneHWUs BHELUHMMU WCMOJHU-
TenbHbIMWU MeXaHn3MaMu 1 YyCTPOMCTBAMMU, KONMMYECTBOM U TUMOM MHTEPEENCOB CBA3M, U
pasnUYHbIMU  FIMLEH3NOHHBIMU OTPaHUYEHMSIMW Ha pasMep namsTm obnactu BBoAa-
BbIBOAA nporpamMmmbl KoHTponnepa MJK73.

McnonHeHWio KOHTponepa COOTBETCTBYET criefytoLlee yCrnoBHOe 0603Ha4YeHne:

MIK73-KKKKXXXX-Y,

roe X — Tvn BCTPOEHHOIO BbIXO4HOIO yCTpOVICTBa.
Y —T1un JNTMUEH3NOHHOIro cornawieHunsa Ha pa3mMmep namMaTn obnactu
BBOAA-BbIBOAA.

Tunbl BbIXOAHbLIX 3/1IEMEHTOB X:

O — BbIXOQHOW 31IEMEHT OTCYTCTBYET;
P — pene anekTpoMarHuTHoe;
K — ontonapa TpaH3ucTtopHas n—p—n-tuna;
C — onTonapa CUMUCTOPHas;
T — BbIXOA ANs yNpaBreHns BHELUHUM TBEPLAOTENbHbLIM pene;
U — undppoaHanoroBbli npeobpasoBaTtenb «napameTp — Tok 4...20 MA»;
Y — undpoaHanorosbIii npeobpasoBarterb
«napameTp — HanpsbkeHue 0...10 Bx».

Tun NUUEH3NOHHOrO orpaHu4vyeHus Ha pasmep namaTm ob6nactu BBOAa-BbIBOAA:

L — uckycctBeHHoe orpaHuyeHve B 360 6awr;
M — orpaHnyeHue B 600 6anT.

MpumeyaHusa

1 KoHtponnep MNJIK73 moxeT nmeTb B CBOEM COCTaBe OT YeTblpex A0 BOCbMMU
BCTPOEHHbIX BbIXOAHbIX YCTPOWCTB, MOXET KOMMNIIeKTOBaTLCS, No TpeboBaHuio 3a-
Ka3yuka, BbIXOAHbIMW YCTPOWCTBAMM OOHOMO MMM PasnuyHbIX TUNOB. BbixoaHble
ycTponcTBa ¢ Homepamu 1 — 4 Bcerga nmetoT Tun «K», a BbIXOAHbIE YCTPOMCTBA C
Homepamn 5 — 8 MOryT MMeTb PasnUYHbIA TUM UK OTCYTCTBOBaTL. Tpebyemble
BbIXOAHbIE YCTPONCTBa C HOMepamu 5 — 8 fOMKHbI BbITe NepeYncneHsbl Npu 3aka-
3e koHTponnepa NJIK73 ¢ ykazaHWeM KOHKPETHbIX TWna U MecTa MOHTaxa Bbl-
XOLOHOTO 3NeMeHTa.

2 [lepBbiMU YeTbIPbMS BbIXOOHBIMU 3fIEMEHTaMU Bcerga AOMKHbl ObiTb 9NeMeHThbI
Tvna «K».



BeeneHve

Mpumep 3anucu obosHayeHns koHTponnepa MNK73 B gokymeHTaumm Apyroi npoayk-
unn, rae OH MOXeT BbITb NPUMEHEH:

Mporpammupyembin nornyeckunn koutponnep MIK73-KKKKPPYY-L.

Mpumep cokpalleHHoro 06o3HayYeHus NpuGopa Npu ero 3akase:
MNK73-KKKKPPYY-L.

YKasaHHble npMmepbl COOTBETCTBYIOT NpMOOpPY, OCHALLEHHOMY B KayecTBe BbIXOAHbIX
YCTPONCTB YeTbIpbMsi ONTonapamun TpaH3UCTOPHOro N—p—n-tuna (Bbixodel 1, 2, 3, 4),
anekTpoMarHuTHbIMM  pene  (Bbixogbl 5, 6) wn  aByma LAl  «napameTp —
HanpsbkeHue 0...10 B» (BbIxoabl 7, 8), orpaHnyeHne obnactu BBoga-sbisoda 360 6anT.

[nsa 3akasa OOCTynNHbI criegyowmne NcnonHeHus npyubopa:

- MNK73-KKKKOOOO-L;
- MNK73-KKKKOOOO-M;
- MNK73-KKKKKKKK-L;
- MNK73-KKKKKKKK-M;
—  MNK73-KKKKPPPP-L;
- MNK73-KKKKPPPP-M;
- MNK73-KKKKPPUW-L;
- MNK73-KKKKPPUU-M;
—  MNK73-KKKKPPYY-L;
- NNK73-KKKKPPYY-M;
-  MNK73-KKKKUMUN-L;
- MNK73-KKKKUMUU-M;
—  NNK73-KKKKYYYY-L;
- MNK73-KKKKYYYY-M.

BHumanue! [1na 3akasa gpyrux Habopos BbIXOAOB He06XxoAnMo obpaliatbes B rpyn-
ny TEXHWYECKOW nopaepxku no TenedoHy (495) 221-60-64 nnn 3neKTpoOHHOMY afapecy

support@owen.ru.

KoHTponnep MJK73 moxeT umeTb 40 Tpex nocrnegoBaTefbHbIX MHTEPGENCOB CBA3N.
KoHdurypaums uHTepdeincoB onpenensieTcsl ycTtaHoBNeHHOW B npubop «UHTepdecHoi
nnaTton». B komnnekT noctaskn koHTponnepa MJIK73 yxe BXxoauT yCTaHOBMNEHHas B HEM
«MHTepdpencHaa nnata MN73-0», KoTOpas coaepXuT TONbKO OAWH NocrnefoBaTenbHbIN
nHTepdenc — ¢ npnéopom «MP1». [Npn He06X0AMMOCTHN, BO3MOXHO M3MEHUTb (pacLuu-
puTb) HAaBOp BCTPOEHHbIX UHTepdecoB, ANs 3Toro Heo6XoAMMO AOMOMNHUTENBHO caenaTtb
3aKa3 0HOMN 13 ykasaHHbIX B Tabnuue «MHTepdencHbix nnar»:


mailto:support@owen.ru

BeeneHune

CokpallueHHoe 0603HavYeHue uHTepdericHoM nnaTbl BcTpoeHHble nHTepdencobl
nn7z3-1 UHTepdenc RS-232 — 1wt
nnr3-2 UHTepdenc RS-485 — 1wt
Mn73-3 WHTepcenc RS-232 — 2wt
Mnn73-4 WHTepcenc RS-232 — 1wr;
WHTepdenc RS-485 — 1wr.
nn73-5 UHTepdenc RS-485 — 2wt

MpumeyaHune - Bce ykasaHHble B gaHHON Tabnuvue MHTepdencHble nnaTbl MMET Takke
BCTPOEHHbIN nHTEepdeinc ¢ npubopom «MP1x».

Mpumep 3anucn obosHauveHus nHTepdencHon nnatel NMN73 B gokymeHTaumMm opyron
NpoayKUmMK, rae OH MOXET ObITb MPUMEHEH:

UHTepdericHan nnaTta NMN73-3.
Mpumep cokpaleHHoro o6o3HaveHust MHTepENCHON NNaTbl Npy ee 3akase:
nn73-3.

MpumeyaHue — MHdopmauma o paamepe obnactu namsiTu BBOAA-BbIBOAA U ee pac-
npegeneHun cogepxutcs B pasgene «KoHgurypmpoBaHue obnactu Beoga-Bbisoga MiK»
pykoBoAcTBa nonb3oBaTtens «llporpaMmmMuMpoBaHue MNpPoOrpaMMMpPyeMbiX FOrMYECKUX KOH-
Tponnepos OBEH TJIK63 un MJK73», pa3melleHHOro Ha KOMMakT-gucke, BXogsiliem B
KOMIMINEKT MOCTaBKM KOHTponsepa.

MCHOHb3yeMbIe TePMHUHbI U COKpaLwleHunsa

AWG — (American Wire Gauge) — amepuKaHCKMN CTaHaapT Tuno-
pa3mepoB MedHbIX MPOBOAOB, B KOTOPOM KX reomerpude-
ckve pasmepbl (anameTp npoBopa) obo3HayaeTcs umndpo-
BbIM kogom oT 1 go 50.

CoDeSys — (Controllers Development System) — nporpammHoe obecne-
YeHue, cneuManu3avMpoBaHHasi cpega NpoOrpaMMMpoBaHUs
TNOTMYECKMX KOHTPOMMepoB. ToproBass Mapka KoMMaHuu
3S-Smart Software Solutions GmbH.

Modbus — OTKpbITbI NpoToKon obmeHa no cetn RS-485, paspaboTtaH
komnaHuen ModiCon, B HacToSLWUIN MOMEHT NoaaepKnBaeT-
ca He3aBUCUMOW opraHusauuen Modbus-IDA
(www.modbus.org).
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YMU

(Program Organization Unit) — nporpaMMHbIA KOMMNOHEHT
CoDeSys: nporpamma, yHKUMA WM YHKLMOHAMbHbBIN
6nok.

3HeproHesaBucMMasi NaMsiTb AN XpaHEeHWUst 3HadeHun Re-
tain-nepemMeHHbIX NONb30BaTENbCKON NPOrpamMmbl.
NnepeMeHHble MONb30BaTENbCKON Mporpammbl, 3HaYEHUS
KOTOPbIX COXPaHSATCA MPU BbIKMOYEHUM NMUTAHWUSA KOHTPOI-
nepa.

aHanoro-undgpoBor npeobpa3soBaTerns.

BbIXOAHOE YCTPOWCTBO.

XUOKOKPUCTaNNMYeCKUn UHONKaTOP.

(PLC-Configuration) — pegaktop CoDeSys, B KOTOPOM onpe-
JensieTcs CoCcTaB annapaTHbIX CPEACTB, a TaK e Npou3Bo-
OUTCA HacTpovika NnapameTpoB BBOAa/BbIBOAA.

HOMUVHarnbHasa cTaTnyeckas xapakTepucTmka.
HOPMaTMBHO-TEXHMYECKAst JOKYMEHTauus.

nepcoHarnbHbIA KOMMNbIOTEP.

nporpaMMmpyeMbIi NOrMYECKUIA KOHTPOMNeEp.

nporpaMmmMmHoe obecrneveHve.

nporpamma, cosgaHHasa B cpege CoDeSys nonb3osaTerniem.
KOHTponnepa (Mnu nULOM, NPOU3BOASLUMM €ro HavanbHoe
nporpaMMmpoBaHme).

pYKOBOACTBO Morb3oBatens «[porpaMmupoBaHve npo-
rpamMmmupyembix niormyeckmnx koHtponnepos OBEH TMJIK63 u
MJIK73».

PYKOBOACTBO MO 3KCMyaTaumu.

Tepmonapa (npeobpasoBaTenb TEPMOINEKTPUHECKUN).
TepMOMETP COMPOTUBIIEHUSI.

LmdpoaHanoroBbli npeobpasoBaTtersb.

(Target-coann) — cpann nnmn Habop ¢annos, NOCTaBASEMbIX
npou3BoanTENEM, coaepXalui UHpopMaumio O pecypcax
KOHTpoOnnepa, KonM4yecTBe BXOAOB W BbIXOAOB, MHTepden-
cax u 1.4. MHctannupytotca B CoDeSys ans coobuieHus e
OaHHOM nHopmaumn.

AN u3mepuTenbHbIX CUrHamnoB, MoryyYyaemblX OT MeXaHuye-
CKMX KOHTaKTOB KOMMYTaLMOHHOW annapaTtypbl, Hanpumep,
pene, KHOMOK, BbIKMYaTenen n ap.

AN N3MepUTerbHbIX CUrHaNoB, MOSydaeMblX OT 3IEKTPOH-
HbIX YCTPOWCTB NEPEKMNYEHNs, HanpumMmep ABYXNPOBOAHbIX
nepekntovartenen.

4YenoBEKO-MaLUNHHbIN NHTEpdENC.

KaTteropus ncnonb3yemon Harpy3sku (no FOCT P 50030.1-2000) anst TunuyHon obnac-

TN NPUMEHEHUA!

AC-15 - gnsa nepeMeHHOro ToKa: ynpasreHune arnekTpoMarHUTHbIMU Harpy3kamu;
DC-13 — 4ns noCToAHHOrO ToKa: ynpasneHne srnekTpomMarHutaMm NoCTOSAHHOIO ToKa.



1 HasHaueHue koHTponnepa MNJK73

1 HasHaueHue koHTponnepa MNJIK73

KoHTponnep npegHasHayeH Ans CO3[aHvs CMCTEM aBTOMaTU3MPOBAHHOIO ynpasne-
HWSA TeXHomorm4yeckum obopyaoBaHWEM B SHEpreTuke, Ha TPaHCMopTe, B T.Y. XXene3HoAo-
POXXHOM, B Pa3fUyHbIX 06MacTAX MPOMbILUNIEHHOCTU, XUMWLLHO-KOMMYHAMNbLHOMO U Ceflb-
CKOro X035iCTBa.

KoHTponnep MJIK73 mMoxeT OblTb NMPUMEHEH Ha MPOMBILLIEHHBIX OObeKTax, NOAKOH-
TponbHbIX PocTexHaasopy.

Jlornka pab6otbl MNJIK73 onpenensieTcss notpebutenem B npolecce nporpammmpoBa-
HMa KoHTponnepa. [lMporpammupoBaHWe OCYLLECTBNSETCH C MOMOLLbIO MPOrpaMMHOro
obecneveHns CoDeSys 2.3 (Bepcun 2.3.9.9). Npu 3TOM noaaepxmBalTca BCe A3bIKM NPO-
rpaMMmnpOBaHus, ykasaHHble B MOK 61131-3.

JlokymMeHTauusi No NpOrpamMMMpOBaHWIO KOHTponnepa u paboTe € MNpOrpaMMHbIM
obecneyeHnem CoDeSys npmBedeHa Ha KOMMAaKT-QNCKe, BXOASALLEM B KOMMNIIEKT MOCTaBKM.

KoHTponnep MoxeT 6bITb MCNOMb30BaH Kak:

—  crneunanvM3npoBaHHOE YCTPOWCTBO YNpaBfieHUs BblOENEHHbIM JOKanM3oBaHHbIM
0OBbEKTOM;

—  YCTPOMWCTBO MOHUTOPMHra foKanm3oBaHHOMO OObEKTa B COCTABE KOMIMIEKCHOW
WHOPMaLNOHHON ceTu;

—  cneumanManpoBaHHOE YCTPOWCTBO YMNpaBfeHUs U MOHUTOPWHIa rpynmnoK rokanu-
30BaHHbIX 0OBLEKTOB B COCTaBE KOMMIEKCHON MHPOPMALIMOHHOW CETH.

B KOHTponnepe peanusoBaHbl criefytoLme yHKUMN:

—  BbINOMHEHME MOofb30BaTENbCKOW NporpamMmmbl paboTel KOHTponnepa (co3gaHHoON B
cpene «CoDeSys 2.3»);

—  CHAATME M3MEPEHHbIX 3Ha4YEeHU CO BCTPOEHHbIX aHanoroBbIX U AWCKPETHBLIX BXO-
0B C nocnegyoLlen nepegaden nx B nonb3oBaTernbCKyo nporpammy;

—  ynpaeneHue BCTPOeHHbIMU BY KOHTponnepa 13 nonb3oBaTenbCKoON Nporpammel;

—  paclumpeHve Konu4ecTsa BbIXOOHbLIX YCTPONCTB € ucnons3osaHvem moayns MP1,
NOAKI0YAEMOro K KOHTPOrepy no crneuuansHoMy UHTepdency;

—  0bmeH gaHHbIMK no nHTepdencam RS-485 n RS-232;

— oTOOpaxeHne CMMBOSbHLIX AaHHbIX, (hOPMUPYEMBIX B MONb30BATENbCKOW MNpO-
rpamme, Ha XKKWU;

—  oTOoBpaxeHue NpoYnx AaHHbIX, POPMUPYEMBIX B MONL30BATENLCKOW Nporpamme,
Ha LLeCTN BCTPOEHHbIX CBETOANOAAX;

—  OTCYET peasnbHOro BpeMeHW BCTPOEHHLIMW Yacamy C aBTOHOMHBLIM UCTOYHWUKOM
nuTaHns;

— HacTpoyika napameTpoB (YHKLMOHMPOBaHWA BCTPOEHHBLIX BXOAOB, BbIXOAOB W
npoyero nepudepuitHoro obopyAoBaHNS KOHTPOSNepa 1 COXpaHeHne 3HaveHuin
KOH(PUrypaLmMOHHbIX napameTposB B 3HeproHesaBMCUMOM namaTu:
— M3MEHEHMEe 3HayYeHU KOHMUrypaumMOHHbIX NapamMeTpoB KOHTponnepa Ha

KKW ¢ nomoLubio BCTpOEHHOW KnaenaTypbl;
— M3MEHEHVWe  3Ha4YeHMn napameTpoB U3  cpefdbl  NpoOrpaMMUpOBaHuUs
CoDeSys.



2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

2 TexHWYecKue xapakTepUCTUKU U YCIIOBUA IKCNsyaTauum

2.1 TexHU4YecKue xapakrepu

OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKI
yax 2.1 - 2.3.

CTUKM KOHTpoOnnepa

n koHTponnepa MINK73 npvBeaeHbl B Tabnu-

Tabnuua 2.1 — O6WwMe TeXHMYECKNEe XxapakTepUCTUKN

HaunmeHoBaHue

3HayeHue (cBOMCTBA)

MutaHue

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

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

MoTpebnaemas MowWHOCTb, He Gonee

[Onsi TOCTOAHHOrO ToKa, BT 12
ONs nepemMeHHoro Toka, BA 18
MapameTpbl BCTPOEHHOINO BTOPUYHOIO WC-
TOYHMKA NUTaHUSA
BbIXOQHOE HanpsbkeHune, B 24+3
TOK, MA, He Bonee 180
LincbpoBble (AUCKpeTHbIE) BXOAbI
KonnyectBo BXogoB 8
Twn Bxogos no NOCT P 52931-2008 1un2
HanpspkeHve nutaHusa Bxogos, B 24+3

MakcmMManbHbI BXOOHOW TOK AMCKPETHOro
Bxoga, MA He 6onee

11 (npw HanpsixeHun nutadus 30 B)

YpoBeHb CurHana «orM4eckon eanHuLbI»
NS NOCTOSIHHOTO HanpsikeHusi, B (Tok B
uenu)

15...30 (He meHee 4,5 MA)

YpOBEHb CurHamna «norm4eckoro Hyns» Ans
NOCTOSIHHOro HanpsixeHus, B (Tok B uenn)

3...5 (He 6onee 1,5 MA)

MwuHumanbHas ONUTENbHOCTL  MMNYNbCa,
BOCNpUHMMaeMoro Bxogom, Mmc

5

MakcumanbHaa 4actota curHana,
BAEMOro Ha AUCKPETHbIV BXOA

noga-

15 Ny (npu ckBaxkHoCTM 0,5)

[MNogkniovyaemble BXOAHbIE yCTpOﬁCTBa

KOMMYTaLMOHHbIE  YCTPOWUCTBA  (KOHTaKTbI
KHOMOK, BbIKIHo4aTenemn, repkoHoB, pene 1 T.M.);
— [aTyuKy, MMeloLmne Ha BbIXOA4e TpaH3u-
CTOP N-p-N—TUMNa C OTKPbITbIM KOJIIIEKTOPOM
Unu p-n-p—Tuna;

— OUCKpeTHble curHansl 24+3 B

[anbBaHM4eckas pasBsi3ka

rpynnosas
(no 4 Bxopga B rpynne: 1-4 n 5-8)

OnekTpuyeckas NPOYHOCTb usonsumu, B

1500 (mexay rpynnamuv n ap. Lensimm)

AHanoroB

ble BXOoAbl

KonnyecTBo aHanoroBbix BXO40B

8




2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

Tun nogxnoyaemblX 4aTYNKOB

TC, TN, yHnduumpoBaHHbIe curHansl Toka
UNW HanpsXeHns, cMm. Tabnuuy 2.2

MonHoe Bpems npeobGpa3oBaHWUsi BXOAHOMO
curHana:

—TC, c, He bornee

— Tl c BK/OYEHHOW KOMMeHcaunen Xo-
noaHoro cnasg, AaTyukv ¢ YHUMLMPOBaH-
HbIMW CUrHamamm MNOCTOSIHHOrO Hanpsixe-
HWS N TOKa C, He bonee

0,8

04

Mepuopg BbIGOpKM Ans 8 BXOOOB:

—TC, c, He Bonee

— TN n patyukn C yHUULMPOBaAHHBIMU
CUrHamamm MOCTOSIHHOTO HarnpsbkeHuss U
TOKa, c, He bonee

6,4

3,2

Mpegen ponyckaemon OCHOBHOW MpuBe-

OEHHOWN NOrpeLIHoCcTN Npu namepeHun, %:

-Tn

— TC » patuukm ¢ YHUPMUMPOBAHHBIMMU
CUMrHanamy MOCTOSIHHOTO  HarpsXeHus
1 ToKa

+0,5

+0,25

MakcumanbHas npuBefeHHas NoOrpeLlHoCTb

BO BCEM TeMrnepaTypHOM AnanasoHe, %:

-Tn

— TC wn patuvkm ¢ yHUDULMPOBAHHBIMU
cuMrHanamy MOCTOSIHHOTO  HamnpshXeHus
1 TOKa

1,375

0,688

PaspsgHocTe ALIM, 6ut

15

MeTop npeoGpa3oBaHus

YA (curma-gensta npeobpasoBaHme)

MeToq nvHeapusaLmm

BHYTPEHHWI, NofiMHoMamu 3 nopsigka

BxogHon nmneaaHc:

— TC, kOm, He meHee

— TN »n pat4mkm € yHUDULMPOBAHHBIMU
curHanamm  MOCTOSHHOTO  HamnpsKeHus,
kOM, He MeHee

— [AaTyvku C YHUUUMPOBAHHLIMU CUrHa-
namu nNocTosiHHoro Toka, Om

100

100

100,0 £ 0,1 (BHELLUHWU LUYHTUPYIOLWLMIA pe3u-
cTop)

CrteneHb nogaBneHust noMmex obuiero smaa
¢ yacrtortom 50y, b

80

OuckpeTHble BbixoAbl (KOHTaKTbl 3N1IEKTPOMArHUTHbLIX pene)

Konu4yecTtBo penenHbix BbIXOAHbIX KAHANOB

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

["anbBaHMYyeckas pasBsaska

nHamnsungyarnbHaga

3neKTpV|quKa9| NPOYHOCTb n3onauuun, B

1500
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

MakcumanbHbIA TOK, KOMMYTUPYEMBIN KOH-
Taktamu pene, A, He Gonee

— 1 (ona nepemMeHHOro HanpsbKeHUs He
6onee 250 B u cos ¢ > 0,4 — Harpy3ka ans
kateropum ucnonb3oBaHus AC-15 no
FOCT P 50030.1-2000).

— 4 (ana NepemMeHHOro HarnpsXeHus He
6onee 250 B u cos ¢ > 0,8 — Harpy3ka aond
kateropum ucnonb3oBaHuss AC-15 no
FOCT P 50030.1-2000).

— 4 (NS NOCTOSIHHOTO HanpshkeHus He bonee
100 B — Harpyska onsi kateropum ncnonb3oBa-
Hus DC-13 no FOCT P 50030.1-2000)

Bpemsi nepeknioyeHnst KOHTaKToOB perne u3
cocTosiHua «ror. O» B «mor. 1» n obpat-
HO, MC, He Bbonee

50

MexaHu4eckuii pecypc pene, LUKIoB nepe-
KMOYeHUsi, He MeHee

— 300 000 nmpu MakcMmanbHOW KOMMYTU-
pyemon Harpyske;

— 500 000 npu KOoMMyTauuwn Harpysku me-
Hee NOMoBMHbI OT MaKCMMarnbHON.

[OunckpeTHble BbixoAbl (OnTonapbl TPAH3UCTOPHbIE N-P-N—TUNa)

KonnyecTtBo BbIXOAHbIX KaHanos

ot 4 oo 8 (DO1...DO8)

["anbBaHMYyeckas pasBsaska

MHavBmayansHas

3neKTpV|quKa9| NPOYHOCTL n3onauuun, B

1500 B o1 cxembl npubopa;
500 B mexay Bbixogammu

MakcnmanbHbIi KOMMYTUPYEMBIV TOK, MA,
He 6onee

400 (npy HanpsbkeHun He Gonee 60 B nocro-
AHHOIO TOKa — Harpy3ka anda kareropum uc-
nons3oBaHus DC-13 no MOCT P 50030.1-2000)

Bpems nepekntoyeHns Bbixoda M3 COCTOS-
HUsA «nor. 0» B cocTosiHMe «ror. 1» u 06-
paTHo, Mc, He Bbonee

20 (Bbixogbl DO1...D0O8)

[OuckpeTHble Bbixoabl (0

nTonapbl CVIMVICTOprIe)

Konnyecteo BbIXOQHbIX KaHANoB

ot 1 go 4 (DO5...DO8)

["anbBaHMYyeckas pasBsaska

MHavBmayansHas

3neKTpV|quKa9| NPOYHOCTL u3onsauuun, B

1500 B o1 cxembl npubopa;
500 B mexay Bbixogamu

MakcumanbHbI KOMMYTUPYEMBIV TOK, MA,
He 6onee

50 (npn HanpspkeHun He 6onee 300 B nepemen-
HOro ToKa Harpyska [Onsi kaTeropum uc-
nonb3oBaHns AC-15no MOCT P 50030.1-2000)

Bpems nepeknioyeHnss BbiXxoda M3 COCTOS-
HUA «ror. O» B COCTOsIHME «for. 1» U 06-
paTHO, Mc, He Bonee

20 (Bbixogbl DO5...DO8)

AuckpeTHble BbiIXoAbl (BHeLIHee TBepAOTeNbHoe pene)

Konnyecteo BbIXOAHbIX KaHaNoB

ot 1 o 4 (DO5...DO8)
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2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

MpoaomxeHne Tabnuubi 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

"anbBaHnYeckas passsska

oTCyTCTBYET

BbixogHoe HanpsikeHue, B

oT 4 Ao 6, B 3aBUCUMOCTW OT COMNPOTUBIE-
HUS Harpysku

MakcumanbHbIA BbIXOOHOM TOK, MA, He 6o-
nee

50 MA

Bpemsi nepekntoyeHuss Bbixoga M3 COCTOS-
HUst «nor. O» B cocTosiHue «nor. 1» n ob6-
paTHo, Mc, He Bonee

20 (Bbixogbl DO5...DO8)

Ananorosble Bbixogbl (LAl «na

ameTp — HanpsikeHue 0...10 B»)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 4 (DO5...DO8)

anbBaHM4Yeckas pasBsiska rpynnosas
OnekTpuyeckas NPoYHOCTb usonsumm, B 1500 B
[nana3soH BbIXOAHOro curHana, B ot 0 go nntoc 10
ConpoTuBneHune Harpysku, OM, He MeHee 2000
[Npenen ocHOBHOW NpMBELEHHON NOrpeLL-

HocTKn, % +0,5
MakcmmanbHasa npvBegeHHas NorpeLlHoCTb

BO BCEM TemnepaTypHoM aunanasoHe, % +0,85
PaspsgHoctb LIAMT, 6ut 10
3HayeHVe HaumeHbLUIEro 3Havallero pas-

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

He Gornee 1,0
BbixogHor nmnegaHc, Om, He 6onee 1
MonHoe Bpems Nnpeobpa3oBaHMs BbIXOOQHO-

ro curHana, Mc 100
HanpsxeHne BHELHEro NCToO4HUKa nuTa-

Husa, B ot 15 po 27
MoTpebnsiembii TOK, MA, He Bonee 10
HenuHenHocTb BbIxoAHOro curHana, %, He

bonee 0,45
Mynbcaumsa BxogHoro curHana, %, He 6o-

nee 0,05

AHanoroBble Bbixogbl (LA

«napameTp — ToK 4...20 MA»)

Konnyectso BbIXOAHbIX KaHaNoB

ot 1 o 4 (DO5...D08)

"anbBaHu4eckasa pa3ssi3ka MHAMBMAYanbHas
OnekTpuyeckas NPOYHOCTb usonsumu, B 1500 B
[nana3oH BbIXOAHOro curHana, MA oT 4 no 20
Conpotusnexue Harpysku, Om, He Gonee 900
lMpenen ocHOBHOM NpUBEAEHHON NOrpeLL-

HocTun, % +0,5
MakcmmanbsHasa npueBedeHHas NorpeLlHoCcTb

BO BCEM TemnepaTypHOM gnanasoHe, % +0,885
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

MpoaomxeHne Tabnuubi 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

PaspsgHoctb LIAMT, 6ut 10
3HayeHMe HaMMeHbLUIEro 3Havallero pas-

psga, MKA 11,72
MakcumanbHas MHOYKTUBHAsA Harpyska,

MKIH, He 6onee 50
BbixogHon nmnegaHc, MOM, He meHee 10
MonHoe Bpems npeobpa3oBaHMs BbIXOOQHO-

ro curHana, mc 100

HanpspkeHrne BHELLHEro UCTOMHMKA NuTaHus, B

o1 15 pgo 27, nutaHme oT TOKOBOW NeTnun

HennHenHocTb BbIXoAgHOroO curHana, %, He
bonee

0,41

Mynbcaums BxogHoro curHana, %, He bonee

0,05

UHTepdenchl cBA3M (QononHUTenbHbIE NapamMeTpbl CM. Tabnuuy 2.3)

WHTepdencol RS-485; RS-232
Pexwum paboTbl MHTEpdencoB Master, Slave
RS-485 KonunyectBo otr0po2
["anbBaHu4eckas pa3Bsska nHaMBMAYyanbHas
OnekTpuyeckasi NPOYHOCTb, B 1500
RS-232 KonnyectBo or0po?2
["anbBaHu4eckas pa3Bsska nHaMBMAYyanbHas
OnekTpuyeckasi NPO4HOCThL, B 300

Pecypcbl n gonoJjiHnuTernibHoe o6opyp,OBaHMe

LleHTpanbHbIN npoueccop

RISC-npoueccop Ha 6a3e agpa ARM-7, 32
paspsaga, 50 My

Pa3mep Retain-namatu (EEPROM), 6ant 448
O6bem onepaTMBHON NamsTV A5 XpaHe- 10
HWS NepeMeHHbIX Mporpamm, kb

O6beM NamMATK XxpaHeHus nporpamm, K6 280

O6bem namsAT BBOOA-BbiBOAA, BanT

600 ans MJK73-M
360 anga MNMJK73-L

MwuHMManbHoe BpeMsi BbINONHEHMS LKA
MJK, mc

1

Yacbl peanbHoro Twn anemeHTa nu-
BpemMeHu TaHUsA nutmesbii, CR2032

Pecypc, net 7

EmkocTb, MAY 210

MorpeluHoCTb TOY-

HOCTU X0[aa, CeK. B

CYTKM, He Bonee 3
BcTpoeHHbIn Yactora, Ny, Ot 10 po 15 000, HacTanBaeTca B Npo-
3BYKOBOW rpamMmme KoHTponnepa
nsny4yarenb pomkocTb, 10 70 (npu yactoTe 3200M)
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2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

OKoHuYaHue Tabnuubl 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

MopknoYeHne BHELHNX ONONMHUTENBHbIX
OVNCKPETHBIX BbIXOAHbIX 31IEMEHTOB Yepes
npubop MP1 (nogknioyaembii NO BHYTPEH-
HeW LUNHE)

8 WTyK

AneMeHTbl YeNI0BEKO-M

aLUMHHOrO UHTepdelica

Tun gucnnes

TekcToBbI MOHOXPOMHBIN XKKW ¢ noaceeT-

Kow
KonnyectBo 3HakoMecT (CUMBOIOB) 4 x 16
KonuyecTtBo cBeToamMoaoB 6
KonuyectBo KHOMOK 9

O6Lwue cBeaeHus

Tun kopnyca B popM-hakTope nog aBTo-
MaTHbIN LUT

Kopnyc Ana WUToBOro KpenmneHna

abaputHble pasmepsbl (BxLUXI), MM (168x137x55)+1
Macca, kr, He 6onee 0,5
CrteneHb 3awwmuThbl kopryca (CO CTOPOHBbI IP55
nvueBo naHenn) no FOCT 1425496

CpeaHsas HapaboTka Ha 0Tkas, 4 100 000
CpeaHuii cpok cnyxbbl, net 8

Tabnuua 2.2 - Ucnonb3yeMble Ha Bxofe NepBuYHbIe Npeobpa3oBaTeny (aTumkn)

3HauyeHue .
Ovana3oH eaAnHUNLbI Mpeaen ocHoBHoM
HanmeHoBaHue o npuBefeHHON no-
n3MepeHuun Mnagwero rpewHocTn. %
paspsaga P !
TepmowmeTpbl conpotusnennsa no NOCT P 8.625-2006 nnu tepmonpeobpasoBatenu
conpotusneHus no NOCT 6651-94
Pt 50 (o.”’=0,00385 °C™) —200...+750 °C 0,1°C
50 M (¢=0,00391 °C™) —200...+750 °C 0,1°C
Cu 50 (2=0,00426 °C™) -50...+200 °C 0,1°C
50 M (2=0,00428 °C™") -190...+200 °C 0,1°C
Pt 100 (2=0,00385 °C™) —200...+750 °C 0,1°C
100 M (0:=0,00391 °C™?) —200...+750 °C 0,1°C 0,25
Cu 100 (2=0,00426 °C™) -50...+200 °C 0,1°C
100 M (2=0,00428 °C™) -190...+200 °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 (0=0,00385 °C™) —200...+650 °C 0,1°C
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

OKoHYyaHue Tabnuubl 2.2

3HayeHue n -
penen ocHoBHOM
HanmeHoBaHMe Onana3oH eAVNHULbI n vl
. pvBeaeHHoM no
M3MepeHun MnagLwero roeWHOCTH. %
paspsaga P ’
1000 M (0=0,00391 °C™) —200...+650 °C 0,1°C 4025
Ni 1000 (¢=0,00617 °C™") —60...+180 °C 0,1°C o
TepmoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1°C 05
TXA (K) -200...+1300 °C 0,1°C o
YHudmumpoBaHHble curdHanbl no FOCT 26.011-80
ToKOBbIN O... 20 MA 0...100 % 0,1%
TOKOBbIN 4... 20 MA 0...100 % 0,1% +0.25
TOKOBBI 0... 5 MA 0...100 % 0,1% o
HanpsikeHns 0...1 B 0...100 % 0,1%
Pe3ncTUBHbIE gaT4YUKK
pe3ucTuBHbI (40... 900 Om) 0...100 % 0,1 Om 1025
pe3ucTuHbIi (0,04... 2 kOMm) 0...100 % 0,1 Om -

MpumeyvaHusn

* o — TemnepaTypHbI KoadduuneHT TC — OTHOLIEHWE pa3HuLbl CONPOTUBNEHUI AaTuunKa,
n3mepeHHbix npy Temnepatype 100 n 0°C, K ero conpoTMBNEHWIO, n3mepeHHomMy npu 0°C
(Ro), aeneHHoe Ha 100°C un okpyrneHHoe 40 NATOro 3Haka nocne 3ansaTomn.

** Nna paboTbl C KOHTPOMNMEPOM MOryT ObiTb MCNOMb30BaHbl TOMBbKO W30NMPOBAHHbIE
TepMoaneKkTpuyeckme npeobpasoBaTenm ¢ He3aszeMneHHbIMU pabounmm cnasmm.
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2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

Tabnuua 2.3 — UHTepdencbl cBA3M U NporpaMMMpoBaHUA

MpoTokonbl ®opwmar OnuvHa
UHTepden- (TMn cBA3M nepenaun Ckopoctu kabens, Tun pekomeH-
Cbl CBA3U M 0COGEHHOCTU pen nepepauu M, He ayemoro kabens
AaHHbIX
paboThl) 6onee
RS-485** OBEH, ModBus- |7 unu 8 6uT, 1200, 2400, 1200* KUM3B 1x2x0,6
ASCII/RTU YETHOCTb eCTb 4800, 9600, TY 16.K99-008-
\HeT\He ncnonb- | 14400, 19200, 2001 unu aHano-
3yetcs, 1 unm 2 | 28800, 38400, MMYHBIN
cron buta 57600, 115200
out/c
RS-232** OBEH, ModBus- |7 unu 8 our, 3 KC1 wnn KC2 -
ASCII/RTU, YeTHOCTb eCTb 1200, 2400, Ons CBA3WM C npwu-
\HeT\He ncnonb- | 4800, 9600, bopamu unu ap.
3yetcs, 1 nnn 2 | 14400, 19200, kabenu,  BbINon-
cron buta 28800, 38400, HEHHble B COOT-
57600, 115200 BETCTBUU C PEKO-
out/c MeHaauusamm
Mpunoxexns B
RS-232 GateWay (npo- |7 wunu 8 6w, 3 KC1 — ansa cBsA3u
DBGU TOKON YeTHOCTb eCTb c CoDeSys;

CoDeSys), nH-
Tepdenc ans
CMeHbI NPOLLUB-
KM KOHTpornepa

\HeT\He ncnonb-
3yetcs, 1 nnm 2
cTon 6uta

B pexume
Slave:
115200 6ut/c

KC1 n KC2 — gnsa
CMEHbI MPOLLUMBKHM
KOHTponnepa
M Ons CeBs3M C
nporpamMmon  Tu-
paxupoBaHusi

* MakcumarnbHas anvHa 3aBMCUMT OT CKOPOCTM obMeHa.
** Hanuume uHtepderncos RS-232 n RS-485 1 nx KonnyecTso 3aBUCUT OT YCTaHOBMNEHHON
B KOHTponnepe «MHTepdencHon nnatel», B 6a30BOM KOMMEKTE NOCTaBKN AAHHbIX MHTEP-

dencoB HeT.

MpumeyaHune — Kputepuii npaBunbHOrO yHKLMOHMPOBAaHMSA MHTEP(ENCOB CBA3M KOH-
Tponnepa — He Gonee 1 % owmbOoK Ha NOON N3 CKOPOCTEN.

2.2 YcnoBus aKkcnnyatauum

2.2.1 B yactu TpeboBaHuin ycrnioBuii akcnnyataumm koHTpornnep MNJK73 cootBeTcTBY-
eT OCT P 51841-2001, pa3gen 4.
2.2.2 KoHtponnep MINK73 akcnnyatupyeTcs npy Cneayrowmx yCroBusx:

—  3aKkpbiTble B3pbiBOGE30MacHble NoMeLleHns unu wkadbl anekTpoobopyaoBaHus
6e3 arpeccrBHbIX NApoB 1 ras3os;
—  TemnepaTypa oKpyxatoLero sosgyxa oT MuHyc 10 go +55 °C;
—  BEPXHWU npegen OTHOCUTENbHOWM BNaXXHOCTM Bo3ayxa — He 6onee 80 % npu Tem-
nepatype He 6onee +35°C u Gonee HWU3KMX TemnepaTtypax 6e3 KoHaeHcauun
Bnaru;
— atMmocdepHoe gasneHue ot 84 no 106,7 kla;
—  BbICOTa Had ypoBHeM Mops He 6onee 2000 wm;
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

—  [onyctuMas crerneHb 3arpasHeHust 1 (HeCyLeCTBEHHbIE 3arpA3HeHnst Unu Hanwm-
Yre TONbKO CYXUX HEMPOBOAALLMX 3arpsi3HEHNI).

2.2.3 o ycTOMYMBOCTN K KNMMMaTUYECKUM BO3AENCTBUSM NPU IKCMNfyaTaumnm KOH-
Tponnep MNJIK73 cooteeTcTBYET rpynne ncnonHeHns B4 8 cootsetcteum ¢ FOCT P 52931—
2008 n kateropun YXJ14 no FOCT 15150-69.

2.2.4 T1o yCTOMYMBOCTM K MEXAHNYECKMM BO3OENCTBUAM MpY SKCMAyaTauum KOHTPOI-
nep MJIK73 cootBeTtcTByeT rpynne ucnonHeHms N2 B cooTtBetctBuM ¢ TOCT P 52931—
2008 (4acTtoTta BMbpauun ot 10 o 55 y).

2.2.5 Tlo ycToMunmBOCTM K BOCNNaMEHEHUIO U pacnpocTpaHeHuto nnameHun FV1 kopnyc
koHTponnepa cootsetcTeyeT [OCT P 51841-2001, pasgeny 6.

2.3 NomexoycTOM4YMBOCTb U MOMEXO3IMUCCUSA

2.3.1 KoHTponnep otBevaeT TpeboBaHUSIM NO YCTOMYMBOCTU K BO3AENCTBUIO MOMEX B
cootBeTcTBMM ¢ TOCT P 51841 n TOCT P 51522 ansa ob6opynoBaHus knacca A.

2.3.2 Tlo ypoBHIO U3nyyeHus pagvonomex (MOMexXoaMMCCun) KOHTPOMep COOTBETCT-
ByeT HOpMaM, YCTaHOBMeHHbIM Ans obopyaosaHus knacca b no TOCT P 51318.22
(CUCnp 22-97).

2.3.3 KoHTponnep ycTonumB K konebaHusam u npoBanamM HanpsbkeHUs NUTaHus:

—  [AnA nepeMeHHOro Toka B cootBeTcTBUM ¢ Tpebosanuammn FOCT P 51317.4.11;
—  Ans noctosiHHOro Toka B cootBetcTBumu ¢ FOCT P 51841 — onuTensHOCTbL Npepbil-
BaHusA o 10 MC BKMOUYUTENBHO, ANUTENBHOCTL MHTepBana ot 1 ¢ 1 6onee.

2.3.4 KoHTponnep yCTONYMB K BO3AYLLUHOMY 3fekTpocTaTnyeckomy paspsgy +8 kB.

2.3.5 KoHTponnep ycToMuuB K pagnmoy4yacTOTHOMY SMEeKTPOMarHUTHOMY MOfo Hanps-
KeHHocTbo 4o 10 B/m B nonoce 4actot ot 80 go 1000 MI'y.

2.3.6 TopTbl NUTaHUA KOHTpOMMepa YCTOMYMBbLI K HAHOCEKYHOHBIM MMMYIbCHbLIM MO-
Mexam HanpsxeHnem go 2 kB.

2.3.7 lMopTbl BBOAA-BbIBOL4A KOHTpOMfepa YCTOMYMBLI K HAHOCEKYHOHbIM WMMYMbC-
HbIM Nomexam HanpskeHnem fo 1 kB.

2.3.8 TlopTbl NUTaHUSA KOHTPOSepa yCTONYMBbI K MMKPOCEKYHAHLIM UMMYMbCHBLIM NO-
Mexam GonbLUO MOLHOCTI HanpsbkeHnem 4o 2 kB.

2.3.9 TlopTbl BBOAA-BbIBOAA KOHTpOMepa YCTONYMBBI K MUKPOCEKYHOHBIM UMMYIbC-
HbIM NomMexam 60nbLIOV MOLLHOCTY HanpskeHnem ao 1 kB.

2.3.10 MMopTbl NMTaHus 1 BBOAA-BbIBOAA KOHTPOMepa YCTOWYMBbLI K KOHOYKTUBHBIM
nomexam ¢ ypoeHem 3 B B nonoce yactot ot 150 kl'y go 80 My,
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3 YcTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3 YcTponucTBO 1 0COBEHHOCTU KOHCTPYKLUN

3.1 KoHCcTpyKuus KOHTponnepa

3.1.1 Koutponnep JIK73 wusrotaBnvMBaeTcs B COOpPHOM MracTMaccoBOM Koprnyce,
npegHasHa4YeHHOM ANS KpenneHust Ha WuT ynpasneHusi. FabapuTHbIA U yCTaHOBOYHbIN
YepTexu npusegeHsbl B Mpunoxernun A.

3.1.2 Ha pucyHke 3.1 npencraeneH koHtponnep MIK73, npuBegeHsl pasbeMHble Co-
€[VHEHWS], AneMeHTbl UHAMKaLUN 1 ynpasreHus.

’AH | ufl

a) BEPXHSASA CTeHka kopnyca

NPOTPAMMMWPYEMBbIM IOTMYECKHI KOHTPONINEP

0) NuueBasi naHenb kopnyca
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RS-485/ RS-485/

MP1 RS-232 RS-232 [ EIC
I==00 00==00
O0oa0| m muo o
0 o o

ll==il Ml==00
WXYZ B1 A1 B2A2 @

B) 3a4HAA CTeHKa Kopnyca

PucyHok 3.1 — Koutponnep MNJNK73

PasbeMHble cOegUHEHMUSA, INIeMeHTbl MHAUKaLUKU n ynpaBneHusa

3.1.3 Ha nuueBon (nepegHen) naHenu Koprnyca pacrnonoXeHbl 3reMeHTbl UHAMKaLUn
1 ynpaeneHus (cMm. pucyHok 3.1 6), Ha BepXHen 1 HUXHeN CTeHKax Kopryca pacrnofnoXeHbl
3alenky KkpenneHus npubopa Ha WuT ynpasneHus. Ha BepxHel 1 3agHen cTeHkax kopny-
ca paumoHanbHo (yAobHO Ans Monb3oBaHUs) pa3MelleHbl pa3beMHble COeAMHEHNS KOH-
Tponnepa, 4epes KOTopble OCYLLEeCTBSETCA NOAKMIOYEHNE BCEX BHELLHNX CBA3EN.

Mpumeyvanue — OTKpbIBaTL KOPNYC A5 NOAKITIOYEHNS BHELLHUX CBA3EN He TpebyeTcs.

3.1.4 Ha BepxHem CTEHKe Kopryca pacnonaralTcs:

— nopT uHTepdenca RS-232 DBGU (nogpoGHee cm. n. 3.6.4), npegHa3HayYeHHbIN
Ans cBA3mn co cpegon CoDeSys n nporpaMmmMoin TUPaXMpoBaHUs, a Takke ans ob-
HOBIEHUS BCTPOEHHOrO NporpaMMHoro obecnedeHunsi koHtponnepa. K nopty RS-
232 DBGU nopgcoeaunHseTtca kabenb «KC1», BXOASALWMA B KOMMMNEKT MOCTaBKU
MJIK. Cxema kabens npuBeaeHa B MNpunoxeHun B;

— pBwxKoBbIM DIP-nepeknioyaTtens, MCNOMb3yeMbli TONbKO MNpu  OGHOBNEHUM
BCTPOEHHOIO MpOrpamMMHOro obecneveHnss KOHTponnepa, MoXeT ObiTb 3akneeH
HaKMemnKowu.
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3 YcTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3.1.5 Ha 3agHewn cTeHKe Kopryca pacnonaratTcs:

KNeMMHbIe KOMOAKU ANs NoACcoeaNHEHMS Lenel NuTanns (CeTu), KneMMbl
BCTPOEHHOIO MCTOYHUKA NUTaHMs 24 B (BbIxogHOE HanpsbkeHue), KOTOpbIA MOXEeT
ObITb MCMOMb30BaH AN NMUTaHUS aKTMBHbLIX aHaNoroBbIX AATYMKOB, OANCKPETHbLIX
BXO[0B, aHaNoOroBbIX BbIXOAOB,;

KNeMMHbIe KOMOAKN ANs N0ACOeAUHEHMSI BOCbMU aHaNOroBbIX BXOAOB;
KNeMMHbI€ KONoAKN ANsi NOACOeANHEHNS] BOCbMU BbIXOO0B;

KNeMMHbIE KONOAKWU Ansi NOAKIMYEHNST BOCbMU OUCKPETHbIX AaTYMKOB (BXOO0B);
CbeMHasi KneMMHas Konogka Ans nogkntodeHus npubopa MP1 (cxema nopknto-
YeHus npuBedeHa B [punoxeHuun b);

lpu Hanu4uu ycmaHoeneHHoU 8 KoHmposnnep «MHmepgelicHol nnamsi [TA73-
X» (kpome «MHmMepgbelcHol nnamel [M73-0», exoddujeli 8 KOMrnekm nocmas-
KU) 8 3agucuMocmu om ee UCIoJfIHeHUs1 Ha 3adHell cmeHKe Kopryca pacrionaza-
romcs.

OT Hynsi A0 ABYX CbEMHbIX KNMEMMHbIX KONOAOK ANs noacoeavHeHus kabens cBsi-
31 no uHTepdelicy RS-485, nogpobHee cm. n. 3.6.2;

OT Hyns A0 ABYX pa3beMOB ANs NoacoeauHeHus kabens cBsisn no nHTepdency
RS-232, nogpobHee cM. n. 3.6.1. B kayecTBe kabens CBsi3n MOXET BbICTynaTb
kabenb «KC1», «KC2» unn gpyrve kabenu, BbINONHEHHbIE B COOTBETCTBUU C pe-
KomeHgaumamm MNpunoxexus B.

3.1.6 KoHTponnep mmeeT BCTPOEHHble annapaTHble Yacbl peanbHOro BPEMEHW, Mnu-
TalLwmecs oT aBTOHOMHOIO MCTOYHMKA MUTaHWUS. XapakTepUCTUKN YacoB pearibHOro Bpe-
MeHW npueedeHbl B Tabnuue 2.1.

O 3apgaHuM 3HaYeHns YacoB peasibHOr0 BPEMEHMN C MOMOLLbIO KHOMOK CM. M. 7.2.

O 3ameHe UCTOYHMKa MMTaHKs YacoB pearnbHOro BpeMeHn CM. pasgen 9.

3.2 dyHKUMOHanbHasa cxema

®yHKUMOHaNbHas cxemMa KOHTponnepa npeacTaBneHa Ha pucyHke 3.2.
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PucyHok 3.2 — dyHKUMoHanbHasa cxema npubopa

3.3 UudpoBblie Bxoabl

3.3.1 MJK73 nmeeT BoceMb UMEPOBBLIX (ANCKPETHBIX) BXOAOB. KOHTakTbl pasbema
BblBEAEHbI Ha Kremmbl, CM. pucyHok 3.1 (B) (bokoBas knemma cnesa). Homepa KOHTaKToB
N pacnosnoXxeHne MHTePdENCHbIX NUHUIA nNpuBedeHbl B MpunoxeHun b (pyucyHok B.15) m
MpunoxeHumn I'. O6paboTka 3HaYEeHU C BXOOO0B OCYLLECTBMSETCS NONb30BaTENBbCKON Npo-
rpammon MNIK.

3.3.2 [nckpeTHble BXOAbl MCNOMb3YOTCA ANS:

—  KOHTPOISi COCTOSIHWSA BHELLHEro obopyaoBaHusi;

—  AWarHoctukn paboTocnocobHOCTN CUCTEMBI;

—  NOAKIIOYEHMS BHELLUHUX YCTPONCTB yNpaBreHns COCTOAHUEM KOHTPOrepa.

3.3.3 [nckpeTHble BXOAbI NpefHa3HadeHbl Ans NOAKMIOYEHNS KOHTaKTHbIX AaT4MKOB
TUMNa «CYXOWN KOHTaKT» unu TpaHanctopHole knoun (N-P-N-tuna n P-N-P—tuna). B kavecT-
BE JATUYMKOB TUMA «CYyXOW KOHTAKT» MOryT OblTb MCMONb30BaHbl Pa3NMNYHbIE BbIKIOYATENN,
KHOMKW, KOHL,EBbIE BbIKIHOYATENWN, KOHTaKTbl pene u T.4.
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3.3.4 CurHanbl Ha AMCKpeTHble BxoAdbl (POPMUPYIOTCA B pesynbTaTe 3aMblkaHWs
(pa3MblkaHWs) BHELLHNX KOHTAKTOB.

3.3.5 [ns AMcKpeTHbIX BXOAOB MOXHO 3a4aBaTb NOrMky 06paboTkn u Bpemsi 3agepx-
KV MepekKrnioyeHnss ANCKPeTHbIX BXoAoB. [ogpobHee 0 HacTporke ANCKPETHbLIX BXOAOB CM.
pa3sgen «KoHdurypuposaHue obnactn seoga-seisoga IMINK» B Pr1.

BHumaHune! HoBble 3HayeHus napameTpoB fOrvku o6paboTkm 1 BpemMs 3adepiKKu
AVCKPETHbIX BXOAOB BCTYMNaloT B CUMy nocne nepesarpysku npubopa.

3.4 AHanoroBble BXxoAabl
3.4.1 HasHaveHue

KOHTpOJ‘IJ‘Iep nMmeeT BOCeEMb aHaroroBbiX yHMBepcaribHbIX BXOA40B, OCYLLECTBNAOLWNX:

—  OMnpoC 3Ha4YeHW C NepBUYHBLIX NpeobpasoBaTenen,

—  06paboTky nonyyeHHbIX AaHHbIX U NpeobpasoBaHne nx B huanyeckne equHULb,

— nepefadvy AaHHbIX B cneuuanbHytlo obnacTb namsAtM — obnacte BXOAOB, AnS
AanbHeNnLero UCnonb3oBaHWs B NOMb30BaTENbCKOW NporpaMme.

K aHanoroBbiM BXogam HanpsMylo MOXeT MOAKMoYaTbCA LUMPOKUIA CMEKTP AaTYMKOB
(o6Lwmii cncok NoakroYaeMbIx AaTYMKOB NpvBedeH B Tabnuue 2.2):

—  TepMOMETpPbl CONPOTUBIEHUSA, CM. N. 3.4.2;

—  TepMOoaJiekTpuyeckmne npeobpasosatenu (tTepmonapsl), cm. n. 3.4.3;

—  aKTuBHble npeobpasoBaTeny ¢ BbIXOAHbIM aHanoroBblM CUrHarnoM B Buae nocrto-
SIHHOTO HaMNpPsPKEeHWst unu Toka), cMm. n. 3.4.4;

—  pes3uCTUBHble JaTyuku, cMm. n. 3.4.5.

"pagynpoBKM AaTYMKOB pacnonoxeHbl B namsATn npubopa. Monb3oBaTento ocTaTou-
HO MPOCTO ykasaTb TWN NOAKMYaeMoro gatyvka. Belbop mogknioyaemoro gaTtumka, Ha-
CTpoO¥ika onpoca 4aT4MKOB U nonyyeHve pesynbTaTtos npoussogutcs ¢ KK unu s cpeabl
CoDeSys. lNogpobHee o HacTporike cM. pasgen «KoHdurypupoBaHue obnactu BBoaa-
BoiBoga MJ1K» B PI1.

BaxHo: B cnyyae BO3HWKHOBEHUS OLWINGKM namepeHns (obpbiB, K3...) paclumndpoBkm
KOZOB OLLIMOOK 1 pekoMeHAauunm no AencTBmsaM nonb3oBaTtensi cM. [Npunoxenue E.

Bpewmsi onpoca ogHoro gatyvka npueeaeHo B Tabnuue 2.1.

Onpoc gatumkoB 1 06paboTka Nx CUrHarnoB U3MepUTENbHbLIM YCTPONCTBOM OCYLLECTB-
nsieTcs nocnefoBaTeslbHO MO 3aMKHYTOMY LIMKITY.

BknioyeHne noboro gaTunka B CAMCOK OMpoca MpovM3BOAMTCS aBTOMAaTUYecku nocre
3afaHus Tuna. MNpu yctaHoBke napameTpa «Tun gaTynka» B 3HaveHue «HeT gatumka», —
AaTymK U3 crnmucka onpoca uckniovaetcs. NogpobHee 06 yctaHoBke cM. pasgen «KoHdury-
pupoBaHue obnacTu Beofa-sbisoga MJIK» B PrI1.

BaxHo:

—  €eCnu aHarnoroBbli BXOA He WCMonb3yeTcs, TO PEKOMEHAYEeTCH YCTaHOBUTb Ha-
cTporiky «HeT paTtymka» (nogpobHee cm. pasgen «KoHduryprupoBaHve obnactu
BBOAa-BbiBoga MJ1K» B PIM);
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— K npubopy B ntobor nocrneaoBaTenbHOCTM K NoObIM BXOAaM MOAKMIOYaTCS Mio-
6ble TUMbI A4ATYMKOB;

— NPV MCMNONb30BaHWN aKTUBHbIX AATYMKOB CriegyeT MMeTb B BMAY, YTO «MWHYCO-
Bble» KrneMMbl aHanoroebix BxogoB B [MJ1K73 o6beguHeHbl mexay coboi;

—  3anpeLleHa nopaya HanpshxeHus, npesbiwatowiero 1 B, Ha noboi 13 aHanoroebix
BXOJOB, T.K. 9TO MOXET BblBECTU Npubop u3 cTpos. [aTtymku ¢ BbIXOOHBbIM CUrHa-
nom 0(4)...20 MA TpebyloT 0653aTenbHOr0 NOAKMIOYEHUSA OOMONHUTENBHOIO pe-
3ucTopa.

3.4.2 TepmoMeTpbl CONPOTUBREHNA

TepmMomeTpbl COMPOTUBIIEHNS MPUMEHSIOTCA A1 M3MEPeHns TemnepaTypbl OKpy-
Xalollen cpedbl B MecTe yCTaHOBK/ gatyvka. MpuHUMN AeNcTBMA TakuX AaTYMKOB OCHO-
BaH Ha CyLLEeCTBOBaHWM Yy psAa MeTannoB BOCNPON3BOAVMOW U CTabunbHON 3aBUCUMOCTU
aKTMBHOrO COMPOTUBIEHNS OT TemnepaTtypbl. B kauyecTBe maTepvana Ans M3roToBreHus
TC B NPOMBILLNEHHOCTM Yalle BCEro MCronb3yeTcs cneunanbHo obpaboTaHHas MenHas
unu NnaTMHoBas NpPoBonoka. BeixogHble napameTpbl TC onpenensanTca X HOMUHaNbHbI-
MW CTaTUYECKUMW XapakTepucTukamu, ctaHgaptusosaHHbivm FOCT P 8.625-2006.

OcHoBHbIMK napameTpamn HCX aBnstoTCA: HayanbHOEe COMpOTMBIIEHWE AaTymka Ro,
namepeHHoe npu Temnepatype 0°C, TemnepaTypHbin KO3(MULNEHT COMPOTMBMEHUS o,
onpefensembll Kak OTHOLUEHWE pasHMLbl COMPOTUBIMEHWA AaTyuka, M3MEPEHHbIX Mpu
Temnepatype 100 n 0°C, k ero conpoTueneHuto, namepeHHomy npu 0°C (Ro), AeneHHoe Ha
100°C n okpyrrneHHoe A0 NATOro 3Haka nocne 3ansaTtow. B cBasu ¢ Tem, yto HCX Tepmo-
METPOB COMPOTUBIEHNS — PYHKLUW HENMUHENHbIE (ONS 4aTYMKOB C MeOHON NPOBOMOKON —
B obnactu oTpuuaTternbHbIX TemnepaTtyp, a AN AaTYMKOB C NNaTUHOBOW NMPOBOSIOKOW — BO
BCEM TeMmrepaTypHOM AuanasoHe), B KOHTpomnnepe npedycMoTpeHa fvHeapusaums pe-
3ynbTaToOB M3MEPEHUI.

Bo nsbexaHne BNUSAHWUSA COMPOTUBIIEHNS COEAMHUTENbHbLIX NPOBOAOB Ha pe3ynbTaThbl
N3MepeHus TemnepaTtypbl, NOAKMIOYEHNE AaTyMKa K KOHTponnepy crneayet npousBoavTb
no TpexnposogHon cxeme. [pu Takon cxeme K ogHOMy M3 BbiBogoB TC noakntoyarTcs
O[HOBPEMEHHO [Ba NpoBOAa, COEAUHSIOLMX €r0 C KOHTPOMNNepoM, a K APYroMy BbIBOAY —
TPETUI COEAMHUTENbBHBIN NPOBOA. [Ons NMOMHOM KOMMEHCaUuun BIIMAHUSA COeOUHUTENbHbLIX
MPOBOAOB Ha pe3yrnbTaTbl M3MepeHuin HeobxoanmMo, 4YTobbl X conpoTMBneHns bbinu pas-
Hbl Apyr Apyry.

MpumeyaHmne — BoamoxHo nopgkntodeHne 1000-omHbix TC Takxke no gByXMpo-
BOAHOW cxeme (Hanpumep, C ULefblo UCNONb30BaHUA yXe MMelLwmnxcs Ha obbekTe
nuHUn ceasu). OgHako Npu 3TOM OTCYTCTBYET KOMMEHCauus COMPOTUBIEHUS CO-
eAVHNTENbHbLIX NPOBOAOB M NO3TOMY MOXET HabnogaTbCca HekoTopas 3aBUCUMOCTb
nokasaHun npubopa ot konebaHun TemnepaTypbl NpoBOAOB. [lpu mMcnonb3oBaHUm
OBYXMNPOBOAHOW CXeMbl Mpu NOAroToBke npubopa k paboTe BbLINOMHATCA AEWCT-
BUS, ykasaHHble B MpunoxeHun XK. Cxembl NOAKMNIOYEHUA K KOHTPOMMepy aHanoro-
BblX AaT4YMKOB npuseaeHbl B [Mpunoxernunn b.

3.4.3 TepMoaneKkTpu4ieckue npeobpasoBarenu (TepMonapbl)

TepMoanekTpuyeckne npeobpasosaTeny (TepMonapbl), Takke NPUMEHSAOTCA Ans U3-
MepeHusi TeMnepaTypbl. Tepmonapsl, B OTNM4YMe OT TEPMOMETPOB CONPOTUBIEHMUS, obna-
JaloT MEHbLMMU rabapuTamy YyBCTBMTENIbHOMO 3MEMEHTa UM, Kak CreAcTBUE, MEHbLUEN

23



3 YcTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

TEeNNOEeMKOCTbH 1 6onbliMM GbICTPOAENCTBUEM, @ Takke MMeT Gonee LWMPOKMIA anana-
30H U3MepsieMblx TeMmnepaTyp. Vx ncnons3oeaHue orpaHvymBaeTcs 6onee HN3KOM TOYHO-
CTblO M3MepeHUsi, BonbLUe CTOMMOCTbIO, HEOOXOAUMOCTbLIO MOAKIIOYEHMST K Npubopy ¢
MCMNOMb30BaHNEM CrneumanbHbiX TEPMOKOMMEHCALNOHHbBIX NPOBOAOB, HU3KON Makcumarb-
HO AONYCTMMOW AOJIMHOW MOAKITIYEHUS, @ TakkKe HU3KOM MOMEXO3aLUULLEHHOCTLIO NMHUN
CBS3U AaT4uK - Npnbop.

MpuHumn pgencteusa TI ocHoBaH Ha adhdpekTe 3eebeka, B COOTBETCTBUM C KOTOPbLIM
HarpeBaHWe TOYKM COEAVMHEHUS ABYX Pa3HOPOAHbIX NPOBOAHUKOB BbI3bIBAET HA NPOTUBO-
MOMOXHbIX KOHLAX 3TOWM LeNu BO3HUKHOBEHMWE 3NeKTpoaBMXKyLlen cunel — Tepmod[C. Be-
nnunHa Tepmo3C u3dHauyanbHO onpeaensieTcsd XMMUYECKMM COCTaBOM MPOBOAHMKOB U
3aBUCUT OT TeMnepaTypbl Harpeea.

HCX tepmonap pasnuyHbix TunoB ctaHgapTtusoBaHbl FOCT P 8.585-2001. Tak kak
XapaktepucTuku Bcex Tl B TOW unm MHOM CTENEeHN ABNATCA HEMMHENHBbIMU DYHKLUSMMU,
B KOHTpOnnepe nNpeayCMOTPEHbl CPEACTBA ANS NMHeapu3aumy nokasaHui. Touka coeaun-
HEHUs1 Pa3HOPOLHbIX MPOBOAHMKOB Ha3biBaeTcA pabouum cnaem TI1, a ux KOHUbI — CBO-
0O4HBbIMM KOHUAMWM UNW, UHOTAA, XONoAHbIM cnaem. Pabouun cnaw Tl pacnonaraetcs B
MecTe, BbIOpaHHOM AN KOHTPOSsi TemnepaTtypbl, a CBOOOAHbIE KOHLbI MOAKMOYAOTCH K
n3MepuTenbHOMy KoHTponnepy. Ecnu nogkntoveHne cBo60AHbIX KOHLIOB HEMOCPELACTBEH-
Ho K KoHTakTaMm [MNK73 He npeacTaBnaeTca BO3MOXHbLIM (Hanpumep, us-3a ux yaaneHHo-
CTW Apyr oT gpyra), To coeamHeHve Tl ¢ KOHTpONnepoM Heob6XOAMMO BbIMOMHATE MpU
MOMOLLY KOMMEHCALMOHHBLIX TEPMOJNEKTPOAHbIX NMPOBOAOB WUnM kabenew, ¢ obsasartenb-
HbIM COBMIOAEHNEM MOMSIPHOCTU UX BKINOYeHUsi. HeobxoanmocTb NpUMEHEHMS Taknx Npo-
BogoB obycnosneHa TeM, 4to SC Tepmonapbl 3aBUCUT HE TONbKO OT TemnepaTtypbl pa-
6ouero cnasi, HO Takke 1 OT TemnepaTypbl ee CBOOOAHBLIX KOHLIOB, BENTMYUHY KOTOPOW KOH-
TpONMpyeT BCTPOEHHLIN B KOHTpomnnep gatyvk. [pyu 3TOM ucnonb3oBaHuWe TepMO3nek-
TpOAHbIX Kabener No3BONAET yBENUYNTL ANIMHY NPOBOAHUKOB TEPMOMNapbl U «MNEPEHECTU»
ee cBobOHbIE KOHLbI K kneMMHuKy MIK73.

BHumaHue! [Ina paboTbl C KOHTpONNepoM MoryT 6biTb MCMONb30BaHbl Tonbko Tl ¢
N30MMPOBAHHBLIMU 1 HE3a3eMIEHHbIMU paboymMmM cnasimMu, Tak Kak oTpuuaTernbHble BbIBO-
bl X CBOOOAHBIX KOHLIOB 06beauHeHbl mexay cobown BHyTpu MIK73.

3.4.4 AxTMBHbIE Npeobpa3oBaTenu

AKTMBHblE npeobpasoBaTenn C BbIXOAHbIM @HAMOrOBbIM CUIHANIOM MPUMEHSIIOTCA B
COOTBETCTBMM C HA3Ha4YeHVeM JaTyvka AN U3MEpPeHUs pasnuyHbiX U3nM4eckux napa-
MeTpOB. BbIXOAHBIMW cMrHanamy Takmx AaT4MKOB MOTYT OblTb M3MEHsIoLeecs No fMHeNn-
HOMY 3aKOHY HarnpshXeHne NOCTOSTHHOIo TOoKa M BENMYMHA CaMoro Toka.

MuTaHne aKkTUBHbLIX TOKOBbIX AATYMKOB AOIMKHO OCYLUECTBMAATHCA OT BHELUHEro umnu
BCTPOEHHOro 6noka nutaHua 24 +3 B.

MopgkntoveHne [aTyMKoB C BbIXOAHLIM CUrHaroM B BuAE€ MOCTOSIHHOTO HanpsXeHus
(0...1,0 B) mOXeT OCyLLeCTBNATLCA HENOCPEACTBEHHO K BXO4AM KOHTPOMnepa, a AaT4MKoB
C BbIXO[HbIM CUrHarnoM B Bue TOKa — TOMbKO MOCe YCTaHOBKU LLYHTUPYIOLLEro pe3nctopa
conpoTuenexHnem 100 Om (norpeltHocTb He Gonee 0,1 %). B kayecTBe LUyHTa pekoMeHay-
€TCa MCNoMb30BaTh BbICOKOCTAOUIIbHBIE PE3NCTOPbI C MUHMManbHBIM 3HaYeHneM Temre-
paTypHoro koadduumeHTa conpotusneHus, Hanpuvep C2-29B.

Mpumeyanune — Npun paboTte ¢ akTMBHLIMM Npeobpa3oBaTensmn B Npubope ocyLlecT-
BnsieTcsl MacwrtabupoBaHve LWkanbl u3mepenus. Nocne macwTabupoBaHWS KOHTPOMM-
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pyemble dusnyeckne BennyMHbl OTOOpaxalTcs HENOCPEACTBEHHO B eAMHULAax UX u3me-
peHus (aTmocdepax, kunonackansx, MeTpax u T. a.).
,El,nﬂ Ka)Kgoro Takoro gar4ymka HeobxoamMmo YCTaHOBUTL AMana3oH U3MepeHus:
HWKHAS rpaHuLa gvanasoHa M3MepeHnst COOTBETCTBYET MUHUMArbHOMY YPOBHIO
BbIXOOHOTO CUrHana gatyvka;
—  BepxHsas rpaHvua gvanasoHa U3MepeHUs COOTBETCTBYET MakCUManbHOMY ypoB-
HIO BbIXOAHOrO CUrHana gatyvka.

BHumaHue! lMpy ncnonb3oBaHWM akTUBHbLIX OATYMKOB CredyeT MMeTb B BMAY, YTO
«MWHYCOBBbIE>» KNeMMbl aHanorosbix BxoaoB B [MJ1K73 o6beanHeHbl mexay coboi.

3.4.5 Pe3ncTtuBHbIe JaTyukm

JaTymkM pesucTVBHOrO TuUMa WMCMONb3YIOTCA B HEKOTOPbIX 3anOpHO-PerynmpyoLmnx
KnanaHax B KayeCTBe AaTyuka nornoxeHus. B gatymkax 3Toro tmna B kavyecTBe YyBCTBU-
TENbHOro 3fieMeHTa MWCMONb3yeTcs PEe3nCTop MNepeMeHHOro COMPOTUBIIEHWUS, MOM3YHOK
KOTOPOro MexaHU4eCKN CBSI3aH C perynmpyoLen 4acTbio UCMONMHUTENbHOro MexaHnamMa.

TarKke OHW MOTyT MOAKMIOYATLCH K KOHTPOMepy B KavecTBe aMynsATopa pearnbHbIX
AaT4YMKOB TemnepaTypbl ANA OpraHn3aunyM CTEHA0B UKW OTNAA0YHbLIX MaKeToB.

KoHTponnep MJIK73 cnocobeH obpabatbiBaTe CUMrHasbl 4ATYMKOB PE3UCTUBHOIO TNa
OBYX BapuaHTOB UCMONHEHNs — ¢ conpoTmenexHnem o 900 Om n go 2 Kom.

BHumaHue! [InA BbIIBNEHUS CUrHaNa KOPOTKOro 3aMblkaHWs pesncTopa Uim npoBoa-
KW, KOHTpONnep cymTaeT curHan Hmwke 40 OM KOPOTKMM 3aMblKaHNEM.

3.5 BbixogHble ycTpoucTBa

BbixogHble ycTponcTBa npefHasHayeHbl Ans nepefayqn BbIXOAHOMO ynpasrisioLero
CUrHana Ha UCMonHUTErNbHbIE MEXaHWU3MBI.

KoHTponnep umeeT [0 8 BCTPOEHHbIX BbIXOAHbBIX YCTPONCTB. BY MoryT ObiTh ABYX TH-
MOB: OMCKPETHbIE N aHanorosble. TuMbl BbIXOAHbLIX YCTPOWCTB OMPEAEnsTca Ha CTagun
3aka3a npubopa.

Tunbl BO 1 Mx xapakTepucTuku npueeneHsl B pasgene 2. Cxembl noakntodeHus BY
npuseaeHbl B MpunoxeHun b.

AunckpetHoe BY — anekTpomarHuTHOE perne, TpaH3WCTOpHas onTonapa, OnToCMMW-
CTOp, TBEPOOTENbLHOE pene — UCMOonNb3yeTcs ANns ynpaBneHus (BKNIOYEHUS/BbIKMIOYEHNS)
Harpyskov nubo HenocpeacTBeHHO, NMMBo Yepes Gornee MOLLHbIE yNpaBnsoWwme aneMeH-
Tbl, TaKMe Kak nyckatenu, TBepaoTenbHble perne, TMPUCTOPbI U CUMUCTOPBI.

AnekTpomMarHuTHoe pene (BbixoA «Px») npegHasHavyeHo Ansi KOMMyTaumMn CUMoBbIX Lie-
nen HanpspkeHnem He 6onee 250 B 1 pabounm Tokom He 6onee 8 A (cM. pucyHok B.9).

TpaH3ncTopHas ontonapa (Bbixoa «K») npumeHsietcs, kak npasuno, Ansa ynpasne-
HMS HU3KOBONbTHLIM pene (He 6onee 60 B npu Toke He Bonee 400 mMA). Bo nsbexanue
BbIXO4a M3 CTPOS TPaH3MCcTopa u3-3a 60onbLIOro ToKa CaMOUHAYKLUW NapannensHo o6mMoT-
Ke BHeLUHero pene Heobxogumo yctaHaenmeate gmog VD1 (cm. pucyHok B.10).
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TpaH3nCTOpHbIN KMoy (Bbixod «T») nNpedHasHadeH ANs NPsAMOro NOAKMIOYEHNs K
npubopy B kKayecTBe Harpy3ku TBEPAOTENBHOrO perne (BbIxogHOe HanpsixeHve oT 4 o 6 B,
NOCTOSIHHBIN TOK He Bonee 25 MA) (cMm. pucyHok B.13).

BHuMaHue — MakcumarnbHas AnvHa coeauMHUTENbHOro kabenst mexay npubopom c
BbIxo4oM T 1 TBEPAOTENbHBLIM pene He A0MMKHa NpeBbIWaTh 3 M.

OntocumucTop (Bbixopa «C») MMeeT BHYTPEHHIOI CXemy nepexoda Yepes HomMb 1
BKIIOYAETCH B LeNb yNpaBleHUs MOLLHOIO CUMMUCTOpa MW napbl BCTPEYHO-NapannensHo
BKITHOYEHHbIX TUPUCTOPOB Yepes orpaHuymsaowmi pesunctop R1 (cm. pucyHkn b.11, 5.12).
BennunHa conpoTvBneHus peavcTopa onpeaensieT ToK ynpasneHus cumucTopa. Harpy-
304Hasi cnocobHOCTb BbIXxoAa — TOk He Bonee 50 MA Npu NEPeMEHHOM HarnpsikeHUW He
6onee 250 B.

[Ona npepotepalleHusa npobosi TMPUCTOPOB M3-32 BbICOKOBOSMbTHBIX CKa4yKOB Hanpsi-
XEHNS B CeTU K MX BbIBOAAM PEKOMEHAYeTCs MoaknoyaTte punbtpylowyo RC uenoyky
(R2C1).

OuckpeTHoe BY («P», «K», «C», «T») MMeeT ABa MIHOBEHHbIX COCTOSIHUS: «BKM.» U
«BbIKI.». BbIxogbl MOryT ObITh Takke 3anporpaMMUpOBaHbl Ha paboTy B kKayecTBe reHepa-
TopoB LUMM. XapakTepuctuku reHepmpyembix MMMNynbCOB NpeacTaBneHsl B Tabnuue 3.1.

Tabnuua 3.1

Pexum paboTbl

XapakTtepucTuku
OVCKPETHOro Bbixoga

MpocTon anckpeTHbIn Bbixog, | YactoTta mmnynecoB He 6onee 1,5 kly,
onpegensietcs anutenbHocTblo umkna MK

WM Mepuoa ot 10 mc oo 36 ¢, TOYHOCTb NpU ANUTENBHOCTU
nepuoga ot 10 go 50 mc coctasnset 0,2 %,
npv AnutensHocTn cebiwe 50 mc coctasnset 0,1 %

AHanoroBoe BY npepacrtaBnsieT cobon umdpo-aHanoroeeii npeobpasoBaTens, Mo-
3BONSIOLWNIA POPMUPOBATL aHANOIOBLIN CUIrHAM NOCTOSIHHOMO TOKA UM HaNPsKEeHWSI.

dopmupoBaTenb TOKOBOro curHana (Bbixog W) npeobpasyeT Ha akTMBHOW Ha-
rpyske RH 3HayeHue Ha Bbixode B TOKOBbIN curHan 4...20 MA (cM. pucyHok 3.3).

DOxA — —_ -
DOxB

-]
I

LIAT
4...20m A

PucyHok 3.3 — Cxema nogkntoveHus Harpy3ku k BY tuna «U»

BY nutaetcsa oT BHelWHero nmbo BCTPOEHHOrO MCTOYHMKA MUTAHUSA MOCTOSIHHOIO Ha-
npsbkeHnsi. ConpoTUBEHNE Harpy3kn RH 3aBUCUT OT HanpshKeHUs UCTOYHUKa nuTaHmns Un
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1 BblbupaeTcs 13 rpacuka (cM. pucyHok 3.4). B Tom cnyyae, ecnu anst UaMepeHusi TOKOBO-
ro curHana ucrnonb3yeTcsl U3MEPUTENbHbIA LWYHT RU M ero HoMmMHan MeHblle Heobxoau-
MOrO COMPOTUBIEHMS HArpy3ku, Mcnonb3yeTcsi 40O6aBOYHbIA OrpaHUYMBAIOLLMIA PE3NUCTOP
Rorp, conpoTBneHne KOToporo BbIMUCNASETCS U3 COOTHOLLEHUS:
Rorp = RH - Ru
TunoBble cooTHoweHnsi: Un =12 B, RH = Rn = 100 OM; Un = 24 B, RH = 700 OM (Rn
=100 Owm, Rorp = 620 Om).

BHumaHue! Ry, OMj
1 HanpspkeHve UcToyHUKa nu- 1000
TaHusa LIAT He [omkHO ObITb 900
oonee 30 B. 800
2 [onyckaeTtcs npMMeEHeHWe 700
pesncTopa ¢ BeNMYMHOM co- 600
NPOTUBIEHUS, OTNMYatoLLENCS 500
OT paccunTaHHou He Gornee 400
yeMm Ha + 10%. 300
200
dopmMunpoBaTens curHana nmno- 100

CTOSIHHOro HanpsikeHusi (Bbixopg Y) 0 m 20 30 Dn B

npeobpasyeT 3HayeHne Ha BbIXOoAe B
curHan Hanpsbkenust 0...10 B. Conpo-  PucyHok 3.4 - Mpadmk 3aBucMMocTn RH (Un)
TUBNEHWe Harpysku RH, nogknioyaemoi

k LIAIM, gomkHo 6bITb B AnanasoHe oT 2

8o 10 KOM. Bbixogbl «Y» nNMTaloTCs OT BCTPOEHHOTO MCTOYHUKA NMUTaHWSA U BCe ranbBaHu-
YecKkun CBA3aHbl Mexay cobow 1 Co BCTPOEHHBLIM MCTOYHMKOM NuTaHns 24B (pucyHok B.7).

AHanorosoe ynpasreHve OCYLLECTBNAETCA NO NPSIMO-NPONOPLMOHANibHOMY 3aKOHY
(T.e. 4 MA nnun 0 B cooTBeTCTBYET BbIXOAHOMY curHany «0», a 20 MA nnn 10 B cooTBeTCT-
BYET BbIXOAHOMY CUrHany «1»).

MapameTtp Be3on.cocT.{N} onpegenser coctosHWe cooTBeTcTBylOLWEero BY, koraa
OCHOBHas nporpaMma He (PyHKUMOHMPYeT (3arpyska npubopa, «3aBucaHue» u T1.4.). Vc-
nonb3yeTcs AN noaaepXaHus onpeaeneHHoro ypoBHs curHana Ha BY B aBapuiiHom pe-
XvnMe KoHTpornnepa. 3agaetcs B Jonsx eanHuubl ¢ TodHocTblo 0,001. cnonb3yeTca kak
OIS aHarnoroBbIX, Tak U AN ANCKpPeTHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnMBaTb B PYYHOM peXvMe ynpaBneHus C nepegHen
naHenn nnmu no cetu. MNpu aTOM HeobxoAMMO MpesycMOTpeTb CpPeAcTBa MpekpalleHus
ynpasneHus BY ns nonb3osaTenbckon Nporpammbl, T.K. B MPOTUBHOM Crly4an BBEAEHHOE B
pexvMe Py4YHOro ynpasneHus 3HayeHue BydeT 3ameHeHO 3HayeHWem U3 Mofb3oBaTeslb-
CKOW Nporpammbl.

MoapobHoe onucaHue napameTpoB, ONpeaensiowmnx paboTy BbIXOAHBIX 31IEMEHTOB,
npueeneHo B pasaene «KoHgurypuposaHue obnactu seoaa-ssisoaa MNIK» s Prl.

B koHTponnepe [MIK73 npegyCMOTpEHO pacluMpeHue KOMuMYecTBa BbIXOAHbIX are-
MEHTOB, ucnonb3ya moaynb MP1, nogknio4aembii K KOHTPOMMepy Mno crneunansHOMY WH-
Tepdelicy. PacnonoxeHne nHTepderica nokasaHo Ha pucyHke 3.1 (BHM3Y 3agHEN CTEHKU
Kopryca - YeTblpexKOHTaKTHas cbeMHas knemma). lNogpobHee o pabote ¢ mogynem MP1
cm. n. 3.6.3.
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3.6 UHTepdencobl cBaA3n

B koHTponnepe MJIK73 MmoxeT 6GbITb ycTaHOBNEHa MHTepdenicHasa nnaTa ¢ MogynsMu
nHTepdericoB RS-485 1 RS-232 ansa opraHmsaumm paboTbl N0 CTaH4APTHLIM MPOTOKOaM
OBEH n ModBus, B 6a3oBon komnnektaumm nHtepdencos RS-485 n RS-232 Het. UK-
dopmauma no 3akasy AONOMHUTENbHbLIX MHTEPMENCHBIX NnaT NpuBeAeHa BO BBEAEHUU K
HacTosILLEMY PYKOBOACTBY, @ MHCTPYKLUS MO yCTaHOBKe MHTepdericHon nnaTtbl B [Npuno-
xeHum U.

WHTepdenc RS-232 DBGU npedHasHayeH Onsa cBA3M €O cpedow
nporpammupoBaHust CoDeSys, ¢ nporpaMMon TMpaXvmpoBaHus, a Takke Ans o6HOBNeHUs
BCTPOEHHOIO NPOrpaMMHOro obecneyeHns KOHTponnepa.

3.6.1 UHTepdenc RS-232

KoHTponnep MoXeT umeTb OT Hymns A0 ABYX BCTPOEHHbIX NOpToB RS-232 (Tvn pasbe-
ma: RJ12). Cxembl pacnonoxeHns UHTEPMENCHbIX NIMHUI B padbemax npeacTtaBrneHbl B
MpunoxeHun B.

MopT npeaHa3HayeH Ans opraHusaumm ceasm ¢ OPC-cepBepoM, a Takke C Apyrumu
ycTporictBamu no uHTepdgency RS-232 no npotokonam: OBEH n ModBus B pexunmax
Master unwu Slave.

[na nogknioveHmnsa K MK pa3anuyHbIX yCTPONCTB € MHTEpdencom RS-232 (BHeLLHeN
naHenu onepatopa, PacxodoOMepoB, 3EKTPOCYETYMKOB, CHMTbIBATENEN LUTPUX-KOOOB)
ucnoneayetcsi kabens KC2, koTopkIi HEOOXOAUMO NOAKNIOYUTL K NPUBOPY A0 BKIHOYEHUS
nutanus MJIK. Cxema kabens npusegeHa B MpunoxeHun B Ha pucyHke B.2.

Mo ymonuaHuio NopT HAacTpoeH Ha paboTy B pexxume Slave. KoHTponnep, aHanManpys
3anpoc, aBTomaTuyecku onpeaensieT NpoTokor, U opMupyeT OTBeT Mo 3agaHHOMY Mpo-
TOKOny.

Mpn paboTte B pexmme Slave HacTpoiku nopTa 3agattcs ¢ XKW u uns cpe-
abl CoDeSys (cm. pasgen «KoHdurypmposaHue obnacty Beoga-Bbisoga MK B8 PI).

Mo ymonuaHuio nopt RS-232 nmeet cneayolme ceTeBble HACTPOMKN:

—  ckopocTb: 115200 6uT/c;

—  [ANWHa croBa aHHbIX: 8 6uT;

—  KOHTPOIb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnuncok napamMeTpoB, KOTOPblE MOXHO OMPOCUTb, U OEWACTBUSt Npu AobaBneHun napa-
MeTPOB AN onpoca cM. pasaen «KoHdmrypupoaHme obnactu Beoga-Bbisoga MJ1K» B PT1.

MepeBop nHTepdenca RS-232 B pexxum Master n ganbHenwas pabota B 3TOM pexu-
ME OCYLLECTBMSETCA C MOMOLLbIO CheuManuavpoBaHHbiXx OMGnuoTek yHKLMOHAMNBHbIX
6r10KOB, NOAKITKOYEHHbBIX Y UCNOSb3yEeMbIX NMPU CO3A4aHUN MONb30BaTENbCKOW NPOrpaMmMebl B
cpepe nporpammmnpoBaHus «CoDeSys». HacTporku nHtepdgenca 3agarotcs B QYHKUMAX
6ubnunoTekn, cM. PykOBOACTBA MO MPUMEHEHMIO BUONMOTEK NPOrpaMMHbIX KOMMOHEHTOB
ans OBEH MNK B yactn onucanuns nHtepdgenca 6ubnmnotekn yHKUMOHANbHbLIX GrIOKOB
ans pabotbl ¢ npotokorioM ModBus u uHtepderica 6ndnmoTekn PyHKUMOHaNbHbIX GITOKOB
ans pabotbl ¢ npoTtokorniom OBeH.

Ecnu nopt RS-232 HacTpoeH ansi paboTbl B pexume Master n TpebyeTtcs cBsA3aTbCs
no Hemy B pexume Slave, To cneayet npw BkntodeHnn nutanma MNIK yaepxveaTtb HaxaTown
kHonky «[MYCK/CTOIlM», — 370 ocTaHaBnuBaeT 3anyck MONb30BaTeNbCKOW NPOrpaMmbl v
nepesoA nopta B pexum Master.
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3.6.2 UHTepdenc RS-485

KoHTpornnep MoxeT MMeTb OT Hymns A0 ABYX BCTPOEHHbIX NopToB RS-485. KoHTakThl
pasbema BblBejeHbl Ha CbeMHble [BYXKOHTaKTHble KMeMMbl Ha 3afHen naHenu kopnyca
npubopa. Ha3BaHUsi KOHTAKTOB M PAacMofiOXeHUe WHTePMENCHbIX NUHUIA NpUBEAEHbI B
MpunoxeHun b Ha pucyHke B.15.

MopT npegHa3HayeH Aons opraHusaumm ceasm ¢ OPC-cepBepoM, a Takke C Apyrumu
ycTporcTBamu no uHtepdgency RS-485 no npotokonam: OBEH n ModBus B pexumax
Master unu Slave.

Ons nogkntoyenuns k MIK gpyrux yctponcts ¢ uHtepdericom RS-485 (BHelwHewn naHe-
nu onepaTopa, pacXxoAOMEpPOB, 3MEKTPOCYETUYMKOB, CYNTLIBATENEN LUTPUX-KOLOB) UCMOSb-
3yeTcs kabenb «BUTas napa».

Mo ymonuaHuio NopT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanManpys
3anpoc, aBToMaTUyeckn onpeaenseT NpoTokon, n opMmpyeT OTBET NO 3aA4aHHOMY Npo-
TOKONY.

Mpu pabote B pexume Slave HacTporku nopta 3apatTcs ¢ XKW un u3 cpe-
Abl CoDeSys (cm. pasgen «KoHdurypmposaHue obnactv Beoga-sbisoga MJ1K» B PIT).

Mo ymonuaHuio nopt RS-485 nmeet cneayolme ceTeBble HACTPOKNA:

—  ckopocTb: 115200 6umT/c;

—  AnvHa cnosa faHHbIX: 8 ouT;

—  KOHTPO&b YETHOCTU: OTCYTCTBYET;
— agpec: 16.

Cnu1cok napameTpoB, KOTOPbIE MOXHO OMNPOCUTb, U AeNCTBUSA nNpu gobaBneHun napa-
MeTpoB Ans onpoca cMm. pa3gen «KoHdurypupoBaHue obnactu Beoga-BbiBoga [MJTK»
B Pr1.

MepeBop nHTepdenica RS-485 B pexum Master n ganbHenwas pabota B 3TOM pexu-
Me OCYLLECTBMSETCA C MOMOLLbIO ChneuManuavpoBaHHbiX OMGnuoTek yHKLMOHAMNBHbIX
6r10KOB, NOAKIMKOYEHHbBIX Y UCMOSb3YyEMbIX NMPU CO3A4aHUN MONb30BaTENbCKOW NPOrpaMmMebl B
cpefe nporpammupoBaHus «CoDeSys». HacTpoikn nHtepdpenca 3agaroTcs B YHKUUAX
6ubnunoTekn, cM. pykoBOACTBA MO MPUMEHEHUIO GUONMOTEK NPOrpaMMHbIX KOMMOHEHTOB
ans OBEH MJIK B yactu onucaHus mHTepdenica 6ubnuoTtekn yHKLMOHaNbHbIX 6rokoB
ans pabotbl ¢ npotokonioM ModBus u uHtepderica 6ndnmoTekn yHKUMOHaNbHbIX GITOKOB
ans pabotbl ¢ npoTtokorniom OBeH.

Ecnun nopt RS-485 HacTpoeH ansi paboTbl B pexume Master n TpebyeTcs cBs3aTbCs
no Hemy B pexume Slave, To cnegyet npu BkrtodeHun nutanus MIK yoepxmnBaTb HaxaTomn
kHonky «IMYCK/CTOIl», — 3To ocTaHaBnuBaeT 3arnyck MoNb30BaTeNbCKOW NporpaMmMbl v
nepesoj nopTa B pexum Master.

3.6.3 UHTepdpenc ceasm ¢ mogynem MP1
WHTepdbenc npeaHasHaveH Ana NOAKMIOYeHMs K KOHTponnepy moayns MP1 no BHyT-

PEHHEN LWUMHE, YTO MO3BONSET YBEINMNYNTb KONMNYECTBO BbIXOAHbIX yCTpOﬁCTB Ha 8 awuc-
KPETHbIX (KJ'IPO‘-IeBbIX) BbIXOOHbIX YCTpOIZCTB B pa3finyHbIX KOMBUHauusX:

—  anekTtpomarHutHoe pene 4 A, 220 B;

—  TpaH3ucTopHble onTonapsl 400 MA, 60 B;

—  cumucTopHble ontonapsl 0,5 A, 250 B;

—  AnSA ynpasneHusa TBepaoTensHbiM pene 4...6 B, 50 mA.

Cxema nogkntoveHmss moayns MP1 k koHTponnepy MNJIK73 npeacrasnena B MNpuno-
XeHun b Ha pucyHke b.14.
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MepekntoyeHne cocToAHMI BbIXOAHBLIX ycTponcTB MP1 MOXeT oCylecTBNATLCS He
vate, 4em 13,5 pas B cekyHay.

BAXHO! Tak kak y MP1 HeT 6e30nacHOro cocTtosiHusi BbIXOAHbIX 31IEMEHTOB U
OH HaxoauTbcA nopf ynpaeneHuem MIK73, To k npubopy MP1 cnegyet nogknio4yaTtb
obopynoBaHue, He oTBeYatrollee 3a BaXHble NpoLecchl.

BAXHO! NMutaHue MJIK73 n1 MP1 oomkHO ocyLllecTBNATLCA OT OAHOINO UCTOYHU-
Ka NMUTaHus, NS TOro, YToObl NPU OTKMOYEHUM MUTAHUSA OHO Mponarno Ha o6oux
npubopax 1 npubop MP1 He ocTancs 6e3 ynpaBrneHus.

3.6.4 UHTepdpeic cBAsn RS-232 DBGU

KoHTponnep nmeeT BCTpoeHHbIn nopT RS-232 DBGU (tun pasbema: RJ12).

MopT npegHasHayeH ons:

- CBA3M KOHTpOIMepa co cpeaon nporpammmpoBaHusa CoDeSys;

- CMeHbl BCTPOEHHOro nporpaMMHOro obecrneyeHusi KOHTposepa Ha HOBYH Bep-
cuo, NMMBo BOCCTaAHOBMEHNS BCTPOEHHOIO MporpaMmMHOro obecneyeHus npu Ha-
pyLUeHMsX paboTbl KOHTpoMmepa.

- CBSI3W KOHTpoMmepa C Nporpammon TupaxwupoBaHnus. [NogpobHee o nporpamme
TUPaXUpoBaHUsi cM. pasgen «lporpamma TupaxupoBaHusi» B PIT;

[ina cBA3n KoHTponnepa co cpenon nporpammuposaHus CoDeSys ucnonb3yeTcs Ka-
6enb KC1 (noctaBnsieTcs B KOMMIEKTE C KOHTPOMEPOM), KOTOPbI HEOOXOAMMO NOAKIHO-
untb k MJIK go BkntoyeHus nutaHusl. Cxema kabens npuseneHa B MNpunoxeHun B Ha pu-
cyHke B.1.

[na cmeHbl nporpaMMHOro obecneyeHnss KOHTpornepa MoXeT ObiTb MCMOMNb30BaH Ka-
6enb KC1 nnn KC2.

BHumaHue!

1 T[opT npegHasHayeH UCKNIOYMTENBHO ANsi CEPBUCHBIX Lenen. 3anpelwaeTcsa nog-
Kno4YaTb K Hemy ntobble yCTPONCTBa Ha aTane Hanagku v aKCnnyartauum, Kpome
MK ans ycraHoBku CBA3WM CO cpedon nporpammuposaHus CoDeSys wnu ¢ npo-
rpamMMoN TUPaXWPOBAHWA UMM ANS CMEeHbl MPOrpamMmHOro obecrnevyeHuss KoH-
Tponnepa.

2 Tlpu obHOBNEHNM BCTPOEHHOrO MpOorpamMmmHoro obecneyeHns Bpems byaet copo-
LLUEHO, 1 ero HeobxoaNMO NepeycTaHoBUTb.

3 Tlpu o6GHOBREHUWM BCTPOEHHOrO MpOrpaMmMHOro obecrnevyeHuss 3HavYeHus Bcex
KOHMrypaumnoHHbIx napameTpoB 6yayT copolueHbl. [Tocne o6HOBNeHMs Heobxo-
AvMo BbINONHUTL cbpoc EEPROM wu ckoHdurypupoaTb Npubop 3aHOBO.

4 3HayeHWs napameTpoB, COXPaHEHHble NMPOrpaMMOoi TUPaXMPOBaHWUSA U3 CTaporo
BapuaHTa BCTPOEHHOro nporpammHoro obecneveHusi, 3anucaTtb (MepeHecTu) B
HOBbIi BapnaHT OyaeT HEBO3MOXHO. [pn HeOBXOAUMOCTM MCMONb30BaHNSA 3Ha-
YeHVn MapameTpoB W3 CTaporo BapuaHTa, HeobXOOMMO COXPaHWTb MPEXHIOH0
KOHpUrypaLmio npm NoMoLLmM nporpamMmmsl TUPaXXMpPOBaHWUSA 3aHOBO.

3.7 YenoBeKo-MalWMHHbIN HTEepdenc

3.7.1 XXuakokpucTannmyeckum MHOMKaTop
KoHTponnep nmeeTt BCTPOEHHbIN 4-X CTPOYHbIN 16-Tn paspsagHbin KK, no3songowmin:

— oTobpaxaTb «COCTOSIHME» BXOAOB W 3afaBaTh 3HAYEHWS BbIXOAOB KOHTPONNEpa;
— oTobpaxaTb M pefakTUpoBaTb 3HAYEHUS NapaMeTpoB MONb30BaTENbCKON Mpo-
rpaMmbi;
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3 YCTpoWcTBO M OCOBEHHOCTM KOHCTPYKLIMM

—  BM3yaslbHO OTCMEXMBATb U3MEHEHWE 3HaAYEHWI NapaMeTpPoB MONb30BaTENbCKON
nporpaMmsi.

MoppobHee ¢ pecypcamu oTOGpaXeHUs1 MOXHO O3HaKOMUTbLCS B pasgene «Mcnonb-
3oBaHue XKW» Pl n B pykoBoACTBE NO MpUMEHEHM0 BUBNMoTeK NporpamMmHbIX KOMMO-
HeHToB anst OBEH MJIK B yacTu onncaHus dyHKUMOHaNbHbIX 6110KoB 61MbnmMoTek paboTsl C
YKKW TJIK73.

B IMJIK73 peann3oBaHa BO3MOXHOCTb U3MEHEHWNS APKOCTU MOACBETKA U KOHTPACTHO-
CTU nHaukatopa, cM. pasgen «KoHdurypmposaHue obnactu Beoga-sbisoga MNK» B Pr1.

3.7.2 BCTpOEHHbI 3BYyKOBOW usny4vartesnb

KoHTponnep nmeeT BCTPOEHHbIN 3ByKOBOI7I nany4darernb, NO3BONAOLLMNNA:

—  CUrHanuaupoBaTb O MOAKIIYEHWUN NUTAHNS K KOHTPOMNEpY;

—  CUrHanuavpoBaTb O HaXaTWW MONb30BaTeNieM KHOMOK Ha NMLIEBON MaHenm KOH-
Tponnepa,

— cospgaBaTb crieunanuanpoBaHHble NporpamMmMHble CPeACcTBa CUrHanusauum o npo-
XOXAEHUM npolecca, obecneynBatome yrnpasneHne OMHaMUKOM U3 Monb3oBa-
TEenNbCKOoW NporpaMMbi.

Ona ynpaBneHuss 3BYKOBbIM u3nyyaTenem wucnomnb3yetcs Oubnuoteka @b
Owen_specific_tools.lib.

3.7.3 KnaBuaTtypa

KoHTponnep vmeeT BCTPOEHHyto knaBmatypy ¢ 9 kHonkamu: [lyck\ cTton, Beixog,
AnbT, Beoa, Beepx, BHus, F1, F2, F3;

KHomkn MOryT Mcnonb30oBaTbCs ANs NEePEKMYEHNS MEXAY peXnMamMmn UHAuKauum m
3aaHusl 3Ha4YeHU KOHPUrypaLnoHHbIX napamMeTpoB, cM. pa3gen 7 (MogpobHee 06 aTom
cm. B PI).

HasHaueHne kHonok F1, F2, F3 onpegenseTtcs nporpammMmon nonb3oBaTtens, CM. pas-
nen 7 (Mogpo6bHee 06 atom cm. B PI).

C uenbto obpalleHns BHUMaHUsi 06CrnyxrBatoLLEro nepcoHarna Ha HaxaTue KHOMOK Ha
NMLEBOW NaHenu B KOHTPONnepe npegycMoTpeHa dyHKums «3ByK», onpeaensiowas Bo3-
MOXHOCTb 3BYKOBOW CUrHanmm3auuu no pakTy HaxaTusi Kakowi-Nmbo KHOMKM MreHOYHOW
KnaesuwaTtypbl NyTeM nogayn curHamna BCTPOEHHOro 3BYKOBOro uanydartens. [JaHHas dyHK-
unsa MoXeT ObITb OTKNtoYeHa. NoapobHee 0 BKIOYEHUM \ OTKIIOUYEHUN DYHKLMN «3BYK»
cMm. pasgen «KoHdurypupoBaHue obnactv Beoga-seioga MJK» B Pr1.

3.7.4 BcTpoeHHble cBeTOAMOAbI

KoHTponnep nmeet 6 BCTpoeHHbIX ceeToamonos: K1, K2, K3, K4, K5 1 K6, koTopble
Mo3BONAT CO34aBaTh CrMeunanu3npoBaHHbIe NPOrpaMMHbIE CpeacTBa CuUrHanusaumm o
NpoxoXaeHnn npouecca, obecnevvBarolime ynpaBreHWe CBeToaMogaMy M3 Monb3oBa-
Tenbckor nporpammbl. MogpobHee cMm. pasaen 7 (MogpobHee 06 atom cm. B PIT).
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4 Ucnonb3oBaHMe No Ha3Ha4YeHuIo

Mepen ncnonb3oBaHnem koHTpornep MNJIK73 HeobxoaMmo 3anporpammupoBarthb, T.€.
cosfaTb Nonb3oBaTenNbCKyo nporpammy. Nocne co3gaHusa nonb3oBaTenbekas nporpamma
MOXeT ObITb COXxpaHeHa B 9HEProHe3aBMCUMOWN MamsATU KOHTponnepa u 3anyckatbCs Ha
BbINOMTHEHNE NOCME BKIOYEHWS NUTaHWA WK nepesarpy3ku, — cM. pasgen «CoxpaHeHve
nporpammbl B NamsiTn KOHTponsepa» B Pr1.

MporpammupoBaHne ocyliectenseTcs ¢ nomowpio MO CoDeSys 2.3 (Bepcumn 2.3.9.9).
[na cBasu co cpepon nporpammupoBaHns CoDeSys ucnonbsyetcsa uHtepdenc RS-232
DBGU koHTponnepa, — cM. pasgen «[poekT. YcraHoBka csasm ¢ MNK» B Pr1.

Ha pucyHke 4.1 npvBeaeH npumep noaknioyeHns koHTponnepa k MK gna nporpammu-
poBaHus yepes nHTepcdenc RS-232. MNpn 3TOM Mcnonb3yeTcs kabenb NPorpaMMmnpoBaHus
KC1, Bxogsawumin B KoMnnekT noctaBku. Kabenb Bknoyaetcs B rHe3no (RS-232 DBGU),
pacrnonoXeHHOe Ha BepxHeW naHenu kopryca KoHTponnepa (cMm. pucyHok 3.1). OteeTHas
yacTtb kabensa nogkntovaetcs k COM-nopry MK.

Mo6unbHbINA KOMMNbIOTEP KomneloTep oneparopa

KoHtponnep

PucyHok 4.1 — BapuaHT nogkntoyeHus K MK ans nporpammmpoBaHus KOHTpornnepa
yepes nopt RS-232 DBGU

BHumanue! lNogknioveHne kabena nporpammupoBanus KC1 ocywiecTBnaeTca npu
oTktoYeHHoM nuTanum MJIK73 u MK (unu xotst 661 0AHOrO U3 3TUX YCTponcTB). Ecnn oT-
KMnoYeHne nutaHus koHTpornnepa u MK HeBO3MOXHO, TO B NepByk ovepeab kabenb noa-
kntovaetcs k MNK73, 3atem k COM-nopty IMK; npeaBapuTenbHO criefyeT KOCHYTbCS Me-
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TannMyeckon YacTblo coeamHUTens kabens metannuyeckoro kopnyca COM-nopta MK ans
BbIpaBHMBaHNA 3MNEKTPUYECKMX MoTeHumanoB koHTponnepa u K. HesbinonHeHne atux
TpeboBaHui MOXeT npuBecTu k noBpexaeHnio COM-nopra lK.

MogpobHO nporpaMmupoBaHue KOHTpornepa onucaHo B PI1, npeacraBneHHOM Ha
KOMMaKT-OUCKE M3 KOMMJIEKTA MOCTABKU Ha peanu3yemble KOHTPOMSepbl B COCTaBE KOM-
nrekca nonb3oBaTeNbCKON JOKYMEHTaUMM U NporpamMHbIx cpeacts ansa OBEH MNK73.

[ns ynobcTBa nonb3oBaTens Ha KOMMaKT-AUCKE peanu3oBaHa CUCTEMA HaBurauum no
CTPYKTYpe MakeTa MNomnb30BaTeNbCKMX  [OKYMEHTOB M  MNPOrpaMMHbIX  CpeAcTB
anst OBEH IMNK73, no3sonstoLLas Bbi3biBaTb M NpoCMaTpmBaTbh HEOOX0AMMbIE JOKYMEHTbI U
yCTaHaBnunBaTb NporpammHoe obecneyeHne, Heobxoaumoe ans dpyHkumoHnposanus MNIK.

Bpemsa peakuum BxonoB/BbIXo4oB
Bpemsi peakuun 3aBUCUT OT TUMOB NMPUMEHSIEMbIX BXOAOB/BbIXOAOB. AHanuTuyeckoe
BblpaXXeHue Onis onpeneneHns BpeMeHU MOSIHOro OTKNMKa KoHTpornnepa (ToTkn) nmeer
BUA;
ToTtkn = TBX + 2Tuukna + TBbIX,

raoe TBx — BpeMs peakuun Bxoda Ha naMeHeHue unsm4eckoro curHana (sknoyas punst-
pauuto). Mo ymonyaHuio 3HaveHus ans uudposbix BxogoB — 5,0 Mc, AN aHanorosbix
BxoaoB — 100 mc (B Tabnuue 2.1 gaHHbIN napameTp HasblBaeTcs, AN U1dpoBOro Bxoaa
HasbiBaeTcs «MuHMManbHas AnUTENbHOCTb MMMNYNbCa, BOCMPUHUMAEMOrO OUCKPETHBLIM
BXOO0M»);

Tumkna — Bpems umkna MJIK. YcTtaHoBNeHHoe 3HavyeHue no ymondaHuw — 1 mc (cta-
ounuanpoBaHHoe). HactpamBaeTtcs B okHe «KoHdurypaums MJIK (PLC Configuration)» MO
CoDeSys. AnuTenbHOCTb LMKIa MOXHO y3HaTb, NOAKMIOYMB MOAYMb CTaTUCTUKW, — OH
noapo6Ho onucaH B PIT;

TBbIX — 3agepxka Ha cpabaTbiBaHWe Bbixoda. 3HaYeHUs AN peneriHbiX BbIXOA0B —
50 Mc; onst 06blYHbIX TPAH3UCTOPHBIX BbIX0A0B — 20 Mc (B Tabnuue 2.1 gaHHbIN napameTp
HasbiBaeTcHa «Bpems nepeknoyeHns n3 coctosiHns «0» B COCTOSIHME «1» 1 06paTHO).

MpuMepbl pacyeTa BpeMeHM MOMHOro OTKMMKa KOHTpomnepa Ans pasHbiX BapuaHToB
ncnofib3oBaHMA BXOA40OB 1 BbIXOO0B NpuBeneHbl HWXe.

Mpumep 1. MakcMManbHO ObICTPbINA OTKIMK MOXET ObITb peanv3oBaH Npu UCMOSb30-
BaHWUM LUMGPOBLIX BXOAOB U TPAH3MCTOPHbIX BbIXOA40B NPU YyCTAHOBNEHHOM MUHWMAanbHOM
3HayeHun BpemeHun uukna MNiK:

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

Mpumep 2: Hanbonee MeaneHHbIN OTKIUK MOXeT OblTb peanv3oBaH NpW UCMONb30-
BaHWUWM aHanoroBblX BXOAOB W BbIXOAOB MPW YCTaHOBMEHHOM (PUKCMPOBAHHOM 3HaYeHUu
(no ymon4yaHuio) Bpemenu uukna Mik:

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

LUndpoBon counbTp Anst BXOAHbLIX aHANOroBbIX CUTHaNoB
Ons ocnabnexHus BNUSIHUSE BHELUHUX UMMYNbCHBIX MOMEX Ha 3KCMiyaTauWOHHbIE Xa-
pPaKTEPUCTMKM KOHTpOMsepa B nporpammy ero paboTel BBegeHa LudpoBas unbtpaums
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pe3ynbTaToB M3MepeHuin. PunbTpaumnsi OCyLLEeCTBNSETCA He3aBUCUMMO AJ1st KaX4oro aHa-
noroBoro Bxopa, 3afjaeTtcd napameTpamy «[loct. ®unbtpa» u «lMonoca dunbTpar.
®unbTpauns npoBoanuTcs B ABa dTana.

Ha nepBom atane cduvnbTpaumm 13 TEKYLUNX U3MEPEHUI BXOAHbIX MapaMeTpoB OT-
UNbLTPOBLIBAIOTCA 3HAYEHWS, MEOLLME SBHO BbIPaXKEHHbIE «MPOBarbl» Un «BbIGPOCHI».
[ina 3TOro B KOHTPOMMEepe OCYLIECTBNSETCA HENpPepbiBHOE BbIYUCIIEHWE PA3HOCTU MEXAY
pesynbTatamu ABYX MOCMEAHNX N3MEPEHUI OQHOTO N TOro Xe BXOAHOro napameTpa, Bbl-
MONHEHHbIX B COCEAHMX LMKNax ornpoca, N CpaBHEHWE ee C 3afaHHbIM npefenbHbIM OT-
knoHeHneM. Ecnn BblyMcneHHas pa3HOCTb NpeBbIlWaeT 3aAaHHbI Npeaen, To pe3ynbTar,
NoNyyYeHHbI B MOCclieQHeM LMKIe onpoca, CYMTaeTCsl HeJoCTOBEPHbIM, AanbHenwas o6-
paboTka ero npuocTaHaBNMBaeTCA U MPOM3BOAUTCS NOBTOPHOE u3mepeHue. Ecnn Hepoc-
TOBEPHbIV pe3ynbTaT Obin BbI3BaH BO3AEVCTBMEM NOMEXM, TO MOBTOPHOE U3MEPEHME Noa-
TBEPOUT 3TOT PaKT, M NIOXKHOE 3HaYEHNE aHHYNUpyeTCs.

Takor anroputm 06paboTkM pe3ynbTaToB N3MEPEHUI NO3BONSAET 3aLMTUTL KOHTPOI-
niep OT BO3AENCTBUS €AMHUYHBIX UMMNYIIbCHBIX U KOMMYTaLMOHHbBIX MOMEX, BO3HUKAOLLIMX
Ha npou3soacTsee npu paboTte cunosoro 060pyaoBaHMS.

BenuunHa npefenbHOro OTKIOHEHWSA pesynbTaToB ABYX COCeOQHVX U3MepeHuin 3aga-
eTcsa nonb3oBaTtenem B napameTpe «[lonoca dunbTpa» MHANBUAYANbLHO ANS BCeX AaTyu-
KOB B eAMHMLIaX N3MepseMbIX MU (PU3NYHECKNX BEMNUYWH.

B obwem cnyyae npu Beibope «lonockl unstpa» cnegyet UMeTb B BUAY, YTO YEM
MeHbLUE ee 3aJaHHOe 3HayeHue, TeM Myylle NOMexX03aLMLLEHHOCTb aHanoroBoro Bxoaa,
HO npu 3TOM (M3-32 BO3MOXHbIX MOBTOPHbIX M3MEPEHMWI) XyXKe peakums KOHTponnepa Ha
BbICTpoe hakTM4eCcKkoe M3MeHeHne BXOAHOro napametpa. Bo n3bexaHne NOBTOPHbLIX U3-
MepeHuli nNpu 3agaHum «lonockl dunbTpa» cneayeT pykOBOACTBOBATLCA MaKCUMaribHOW
CKOPOCTbIO M3MEHEHUST KOHTPONMPYEMOro napameTpa, a Takke paccyMTaHHon (cMm. Tabnu-
Ly 2.1) nepvognyHocTblo onpoca. [Npu HeobXoAUMMOCTY AaHHbIM PUNbTP MOXeET BbITb OT-
KrnioYyeH ycTaHoOBKOW B napameTpe «[lonoca punbTpa» 3HaveHnst «0x».

Ha BTOpoM 3tane cdunbTpaumum OCyLLEeCTBRAETCS CrnaxusaHue (aemnduposaHue)
MOMy4YeHHbIX Ha NEepBOM 3Tane pes3yrnbTaToB U3MEPEHWU B Cryvyae MX BO3MOXHOW OCTa-
TOYHOW ryKTyaumu.

MepepnaTtoyHasa yHKUMA 3BEHA, OCyLLecTBrsoWwero npeobpasoBaHne BXOOHOIO CUr-
Hana Ha aToM aTane uneTpauum, N0 CBOMM NapaMmeTpam COOTBETCTBYET PUNBbTPY HUSKUX
4acToT NepBOro Nopsiika C NOCTOSAHHOW BPEMEHM T.

Mpu nocTynneHnn Ha BXof Takoro punbTpa ckavykoobpasHOro curHana ero BbIXOOHON
curHan yepes BpeMmsi, paBHoe t, U3BMeHUTCA Ha BenuunHy 0,64 oT amnnuTydbl ckadka; ye-
pes3 Bpems, paBHoe 2t, — Ha BenuuuHy 0,88; yepes Bpems, pasHoe 3t, — Ha Benu4mHy 0,95
W T.4. MO SKCMOHEHLUManbHOMY 3aKOHY.

«[locTosiHHas BpeMeHn unbTpa» t 3agaeTcsa nonb3oBaTernieM B CeKyHOax Ans BCex
aHanoroBbIX BXOAOB MNpu ycTaHoBke napameTpa «[ocT. domnbTpa». MNpu 3agaHun napa-
meTpa «MocT. dunbTpa» cnegyetr MMeTb B BUAY, YTO yBENMYEHUE ero 3HayeHus ynyd-
LWaeT NOMEX03aLLMLLEHHOCTb aHaIoroBbIX BXOAOB, HO OAHOBPEMEHHO YBENM4YMBaeT ero
WHEPUMOHHOCTb. Peakums KoHTponnepa Ha GbICTpble U3MEHEHUS BXOAHOW BENUYUHBI 3a-
mMeanseTcs.

Mpn HeobxoaMMOCTU AaHHbIA UMLTP MOXET OblTb OTKIOYEH YCTAHOBKOW B napa-
meTpe «MocT. dunbTpa» 3HayeHuUst «O». BpeMeHHble anarpammbl paboTbl LMGPOBLIX
UNbTPOB NpeacTaBneHbl Ha PUCYHKe 4.2.
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Taxr ]

a) KOHTponupyemasi Temnepatypa ¢

TMBM 1

6) PUNLTPLI OTKNKOYEHBI t

THBM 1

THSM 1

33/1aHHOE 3HAYEHUe
“Monoca dunbrpa”

B) BK/tOYEH DUNLTP t

r) BKMOYEHB! HUNLTPLI “Nonoca gunetpa”
1 “Moct. dunsTpa”

PucyHok 4.2 — BpemeHHble gnarpammbl paboTbl
uncpoBbIX (PUNLTPOB NOKa3aHMN AaTymuKa
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5 Mepbl 6e3onacHoCcTH

5 Mepbl 6e30nacHocTu

5.1 Mo cnocoby 3alnTbl OT NMOPaXEHWUs] ANEKTPUYECKMM TOKOM KoHTponnep MJ1K73
cooTBeTcTBYeT knaccy |l no FOCT 12.2.007.0-75.

5.2 Tpu akcnnyatauum n TexHu4eckoM obcnyxmBaHum Heobxoammo cobnopaTtb Tpe-
6oBaHua TOCT 12.3.019-80, «[MpaBun akcnnyaTtaumm 3neKTpoyCTaHOBOK NoTpebutenens
n «MpaBun oxpaHbl TpyZ4a Npu 3KCnnyaTauum aneKTpoycTaHOBOK NoTpebutenems.

5.3 OTKpbITble KOHTaKTbI KNEMM KOHTPOMnepa npu aKcniyatauum HaxoasTcsl nog Ha-
npsbkeHneM BenuuunHon oo 250 B. JioGble noaknoveHns K KOHTponnepy n paboTel No ero
TEXHUYECKOMY OOCMYXMBaHWUIO MPOU3BOAATCS TOMbKO MPU OTKMHOYEHHOM MUTAHUMU KOH-
Tporepa v NOAKIMOYEHHbLIX UCMONMHUTENBHBIX MEXAaHU3MOB.

5.4 He ponyckaeTcsi rnonafgaHuwe BrarM Ha KOHTakTbl BbIXOAHbIX coeguHuTenen u
BHYTPEHHME 3MNEeMeHTbl KOHTponnepa. 3anpeLiaeTcd MCMonb3oBaHMe KOHTponnepa npu
Hanm4mMu B atMocdepe K1CIOT, LLEeNoYen, Macen 1 UHbIX arpeCcCUBHbIX BELLECTB.

5.5 TNogkntoyeHue, perynnupoBka 1 TexHudeckoe obcnyxveaHue koHTponnepa MJIK73
OOMKHbI NPOM3BOANUTLCS TOMNBbKO KBaANMMUUMPOBAHHBIMK CneuvanucTammn, U3y4mBLUIMMU
HacTosiLLee pyKOBOACTBO MO 3KChnyaTauuu.
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6 MoHTaX u noaroToBKa K pa6oTe

6.1 YcTtaHOBKa KOHTposnnepa

6.1.1 MNpy MOHTaxe KOHTPOMNEepoB HeobxoaMMO yunTbiBaTb Mepbl GesonacHocTw,
npeacrtaeneHHble B pasaene 5.

6.1.2 lNpu MOHTaxe ANs KOHTponnepa npegsapuTensHO NOAroTaBNMBaeTCA MECTo Ha
wmTe ynpaeneHus. KoHCTpykuus wmTa formkHa obecneyvBath 3awuTy KOHTpornepa oT
nonagaHvs B Hero Briaru, rpsisan U NOCTOPOHHNUX NpeaMeToB.

YcTtaHOBKa KOHTponiiepa Ha WuMTe yrnpaBleHusi OCYLLECTBNSETCH B CreayroLen
nocrnenoBaTenbHOCTU:

1 T[lpousBoauTCcs NOArOTOBKA Ha LUMTE MecTa ANl YCTaHOBKM KOHTposiepa B COOT-
BETCTBUM C pa3Mepamu, npuseaeHHbIMU B MpunoxeHun A.

2 KoHTponnep ycTaHaBnMBaeTCs Ha LUWUTE YNpaBIeHUsi, UCMONb3yst AN ero Kpenne-
HUSI MOHTaXHbIE 3MEMEHTbI, BXOASLLME B KOMMNIEKT NOCTaBku npubopa.

3 Mpubop BCTaBnsieTcss B creumanbHO NOArOTOBIIEHHOE OTBEPCTME Ha NULIEBOM
naHenu wuta (cm. MNpunoxeHne A).

4  BcraBnswTcs uKCaTopbl M3 KOMMIIEKTA NOCTABKU B Ma3bl HA BEPXHEW (CM. puUcy-
HOK 3.1) 1 HWXHEen cTeHkax npmbopa (aHanorMyHo pPUCyHKy 3.1).

5 3aBuHumBaTCA BUHTHI M4 X 35 13 KOMNMEeKTa NOCTaBkU B OTBEPCTUSIX KaXKAO0ro
dmkcaTopa Tak, 4Tobbl NpPNbop ObIN NMOTHO NPWXAaT K IMLEBON NaHeNu LWuTa.

6.2 MoHTaX BHeLWHNX CBA3en

6.2.1 O6wme TpebOoBaHMA K MOHTaXHbIM NPOBOAAM

[nsa obecnevyeHnss HAOAEXHOCTW ANEKTPUYECKMX COEAMNHEHWUI PeKOMEHAYEeTCA UCMOMb-
30BaThb TOMbKO MHOTOXMUIbHbIE MedHble kabenu cevyeHneM He 6onee 1,5 MM, KOHLbI KOTO-
pbIX nepen NOAKMoYeHnemMm HeobxoaMMO 3a4MCTUTb Ha AMUHY 5 MM, C TakuM pacyeTom,
4yTOObl Cpes M3onAUMU NAOTHO Mpurneran K KNeMMHOW Konogke, T. €. YToObl OroneHHble
y4yacTku NpoBOAA He BbICTynanu 3a ee npegensl. Ang rmbkoro (MHOroXmnbHOro) nposoaa
crnenyeT UCMNonb30BaTbCA OOXUMHbIE BUINOYHbIE HAKOHEYHWKMN (Hanpumep, Tuna HBU1,5-3,
PUCYHOK 6.2).

0.5..1.5

PMCyHOK 6.2 — NMoaroToBKa MHOTOXUINBLHOIO npoBoAa AnsA MOHTaXXa ¢ HAKOHe4YHNUKOM

37



6 MoHTax 1 noaroToBka k paborte

BxopgHble Lenu ynpaBneHus:

MakcumanbHoe cedeHne NpPoBOAOB, NOAKMIOYAEMbIX K KNeMMaM Npu MOHTaXe XecT-
KM unu rmubkum nposogom — 1,5 MM° (cooTBeTcTBYET 16 AWG).

MWUHUMAanNLHOE CeyeHre NMPOBOAOB, NOAKMIOYAEMbIX K KNeMMaM yrpasreHus 0,25 Mm>.

Llenu nutaHna n BbiIXoaHbIE:

MakcumanbHoe ceyeHue NpPoBOAOB, MOAKMYAEMbIX K KIeMMaM MpuU MOHTaXe »KecT-
KM unu rmbkum nposogom — 1,5 MM (nnn 2x0,75 MM2 NS XKecTKoro nposoaa) (CooTeeT-
cTyeT 16 AWG).

MuvHuManbHoe ceveHne NpoBOAOB, NOAKMNIOYaeMbIX K knemmam 0,25 MM,

Knemmbl KOHTpONnepa cnepyeT 3atarveath € ycunmem 1,95 kr/cm.

BHumaHue! He cnegyet yknagbiBaTb CUrHanbHble NpoBoAa B OAMH XIyT Un KOpob ¢
CMNoBbIMM NpoBoAaMu. [ns 3awmTbl Lenen oT BAUSHUS BHELUHWMX HaBOAMMbIX NMOMeX pe-
KOMEeHAYeTCs NPUMEHSITb 3KpaHUPOBaHHbIE kabenu.

6.2.2 MNMopgknoyeHUe NUTaHUSA

6.2.2.1 lMuTaHue KoHTponmnepa cnegyeT OCyLEeCTBNATL OT ceTeBoro uaepa, He cBs-
3aHHOTO HEMOCPEeACTBEHHO C NUTaHWEM MOLLHOro curnosoro obopyaosaHus. Bo BHellHen
Luenn pekoMeHAyeTCs YCTaHOBUTb BbIKMNoYaTenb, 06ecnevmBaloWMin OTKIIOYEHNE KOH-
Tponnepa OT CeTu 1 Nnaekue NpegoxpaHuTenu Ha Tok 1,0 A.

MutaHune kaknx-nnbo yCTPONCTB OT CETEBbIX KOHTAKTOB KOHTPOMMepa 3anpeLyaeTcs.

Homepa KOHTaKTOB NOAKNIOYEHUS NUTaHWUA NpuBeaeHbl B [Npunoxexun I

6.2.3 MNMoaknoyeHue BXOOOB U BbIXO4OB

6.2.3.1 lMogknioveHne UCTOYHUKOB CUrHamNoOB W OATYMKOB KO BXOAaM, a Takke nofa-
KrntoYeHne MCNONHUTENbHbIX MEXaHN3MOB K BbIXOA4aM OCYLLECTBIISOTCA B COOTBETCTBMU CO
cxemamu, npueefeHHbIMY B [MNpunoxerun b.

6.2.3.2 PenenHble 1 TPaH3UCTOPHbIE BbIXOAbl HE UMEKT BHYTPEHHEW 3awuTbl OT ne-
perpysku. Mo aTow npuynHe criegyeT MCMoNb30BaTh ANIEMEHTbl 3aluThbl, NOKa3aHHbIe Ha
pucyHkax B.9, 5.10 (Mpunoxenwne B).

6.2.3.3 [Ng WMHAYKTUBHBLIX HarpysoK, Hanpumep, Npyv UCMOSIb30BaHWM KOHTaKTOPOB
WUNM MarHWTHbIX KnanaHoB, yrnpaBrisieMblX NMOCTOSHHbIM HanpshkeHnem, Heobxoanmo Bce-
raoa ucnonb3oBaTbh 0e3blHEPUMOHHbIE AvoAbl. OTM AuMoabl 4acTo ycTaHaBMnMBalOTCS B
ynpaBnsieMble YCTPOWCTBa 3apaHee. Ecnu ke OHW He yCTaHOBMeHbl, TO HeobxoaMMo
o6ecneynTb NX MOHTax.

6.2.3.4 Ecnu WHAOYKTVBHbIE HAarpys3ku BKIHOYAKOTCA pernenHbiMU BbIXO4amu C nepe-
MEHHbIM HanpsbkeHvem, cnegyeT npeaycMmoTpeTb RC-LenoyKy, CHIDKaLWy NMMKOBOE Ha-
npsbKeHne npu BKIKOYEHUN Harpy3ku u, brnarogapst aTomy, 3aluULLAIOLLYH0 KOHTaKTbl pene
OT NOBpPEeXAeHWI NPy UCKPOBOM paspsae.

6.2.3.5 lpn ncnonb3oBaHMM BCTPOEHHOIO UCTOYHMKA NUTaHuA 24 B ana nutaHus ak-
TMBHbIX aHanoroBblX AaT4YMKOB, AUCKPETHbLIX BXOAOB, aHaNoroBbIX BbIXO4OB cneayeTt y4u-
TbiBaTb OCOGEHHOCTN NPUMEHEHNS:

a) nuTaHve BbIXOAOB TUNA «Y» BCErga OCYyLUECTBISIETCH OT BCTPOEHHOrO UCTOYHMKA
NUTaHWs, COEAMHEHWE NUHUA MUTAHWUS NPOU3BOAUTCS NPU WU3rOTOBIIEHUM KOH-
Tponnepa.
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MpumeyaHue - Bce BbIxoabl Y U BCTPOEHHbIN UCTOYHUK NUTaHusa 24 B mexay co-
6ot ranbBaHNYECKN CBSA3aHbI.

06) cymmapHbIn NOTpebnsieMblni OT MCTOYHMKA TOK He OOIbkeH npeBbiwaTe 180 MA
(Bbixog TvNa «W» notpebnsaet He 6onee 20,1 MA, Bbixoa Tuna «Y» — He 6onee 10
MA, ONCKPETHBIN BXoA — He bonee 9 MA).

BHumaHune! He ponyckaeTtcsi nutaHue OT OAHOMO MCTOYHUKA OQHOBPEMEHHO aKTUB-
HbIX aHanoroBbIX AaTYMKOB, ANCKPETHLIX BXOAOB U OATYNKOB, aHaNoroBbiX BbIXOA0B B J1H0-
OblX KOMBUHAUMSIX, TAK KaKk B 3TOM Cryyae NosiBnsieTcs rafbBaHUYeckas CBA3b Mexay Hu-
MU.

6.2.4 MopgknioyeHUe AaTYNKOB

6.2.4.1 Cxembl nogkntoyeHuns aatymkoB k MNJ1IK73 npuBeaeHsl Ha pucyHkax b.1 - 6.6 B
Mpunoxenun b.

6.2.4.2 MNMopknoyeHne TEPMOMETPOB CONPOTUBIEHUS.

B MJIK73 ncnonb3yeTca TpexnpoBOAHAsi cXxema MOAKMIOYEHUss TEPMOMETPOB COMpPo-
TuBneHuns. MNpu Takon cxeme K OQHOMY M3 BbiBOAOB TC MOAKMIOYAOTCA OAHOBPEMEHHO
ABa MpoBOAa, COEAMHSAIOLWMX ero ¢ NpnbopoMm, a K APYromy BbIBOAY — TPETUIN COeanHU-
TenbHbIN NpoBoA (CM. pucyHok B.2 B MNpunoxeHuu bB).

BHumaHue! ConpoTuBneHns Bcex Tpex COeAMHUTENbHbIX MPOBOAOB AOMKHbI ObiThb
paBHbl — He 6onee 15 OM, Npy 3TOM MCNOMb3YIOTCA NPOBOAA PaBHOW ANUHLI — He Gonee
100 m. B npoTnBHOM criydae pesynbTaTbl USMEPEHUA MOTyT ObITb HETOYHBIMM.

MpumeyvaHue — [lonyckaetca coegmHeHne TepMoOMeTpoB conpoTtusneHms 1000 Om ¢
npubopom 1 Mo ABYyXNpoBOAHON cxeme. [lpyn 3TOM AnvHa COeaMHUTENbHbIX NPOBOAOB
JomxkHa 6biTb He 6oree 100 MeTpoB, a CONPOTMBIIEHNE KaXOOWM >XWUIbl — HE MpeBbIWAaTh
15,0 Om. NMogpobHee cM. MpunoxeHne XK.

6.2.4.3 Mopkn4yeHne TePMOINEKTPUYECKUX Npeobpa3oBaTenen (Tepmonap).

6.2.4.3.1 lMogkntoveHune Tepmonap K MJIK73 nponssoantcsa ¢ noMoLbio crneLmanbHbIX
KOMMEHCALUMOHHbIX (TePMO3NEKTPOAHbIX) NPOBOOOB, M3rOTOBIIEHHBLIX M3 TeX Xe CaMbIX
mMaTepumanos, 4To u Tepmonapa. [lonyckaeTcs Takke MCNonb3oBaTb NPOBOAA M3 METannos
C TEpPMO3NEKTPUYECKMMM XapakTepucTMkamu, KoTopble B AuanasoHe Temnepatyp
0...100 °C aHanornyHbl XxapakTepncTukam maTeprarnos 3reKTPOAOB TepMOnapsl.

6.2.4.3.2 Mpu coeanHeHNN KOMMNEHCALMOHHLIX MPOBOAOB C TEPMONapon 1 npnubopom
cobrntogaeTca NoNspHOCTL (CM. CXeMy MOAKIMYEHUs, pucyHok b.6 B MpunoxeHun B).

Mpu HapyLleHun BbilleyKa3aHHbIX YCMOBMI MOTYT BO3HUKATb 3HAYUTENbHbIE NOrpeLU-
HOCTW MpW M3mepeHuu!

6.2.4.3.3 Bo u3bexaHne BNUsHWUSA NOMex Ha U3MepUTENbHYI0 YacTb Npubopa MMHMIo
cBa3n npubopa ¢ AaTYMKOM PEKOMEHAYEeTCH aKpaHupoBaTb. B kayectBe akpaHa MoxeT
ObITb UCNONb30BaHa 3a3eMIieHHas cTanbHasa Tpyoba.

BHumaHue! Paboune cnaum Tepmonap [OMKHbl ObiTb 3NEKTPUYECKU WU30NMPOBAHbI
Opyr oT Apyra u oT BHellHero obopyanoBaHus! 3anpellaeTcs UCnonb3oBaTh TepMonapbl ¢
Hen3onuMpoBaHHbIM pabounm cnaem.

6.2.4.4 MoAakno4YeHUe aKTUBHbIX AAaTYUKOB, UMEOLWMNX YHUPULMPOBaAHHbLIN Bbl-
XOAHOM CUrHaN ToKa Ui HanpsKeHuA.

6.2.4.4.1 AKTMBHble [ATYNKM C BbIXOAHbIM CUrHanoM B BMAE MNOCTOAHHONO Ha-
npskeHns (0...1 B) nogkntovaloTcs HenocpeacTBEHHO K BXOAHLIM KOHTakTam npubopa.
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[na ncnonb3oBaHWA aKTUBHBLIX AATYMKOB C BbIXOAHbIM curHanom 0...10 B Heobxognmo
npumeHnTe Mogyne PM-10 npoussoactsa OBEH, yctaHaBnvMBaembIi Ha aHanorosoM
BXOAe.

6.2.4.4.2 AKTUBHbIE AATUYMKM C BbIXOAHbLIM CurHanom B Buge Toka (0...5 MA, 0...20 MA
unn 4...20 MA) MOryT NOAKIMOYATLCA K NPUOOPY TOMLKO NOCMNE YCTAHOBKW BHELUHErO LLUYH-
Tupytowero pesnctopa (cMm. pucyHok b.5 B Mpunoxennn B). Peanctop gomkeH bbiTb npe-
UM3NOHHBIM (Tuna C2-29B, C5-25 n 1.1., MOLWHOCTLI0 He MeHee 0,25 BT, conpoTuBneHnem
100 Om * 0,1 %) u BbicOKOCTabWUNBbHBIM BO BpeMeHu u no Ttemnepatype (TKC He xyxe
25x10-6 1/°C). JaHHble pe3ncTtopbl MOXHO Npuobpectu B oTaene npogax gpmpmel OBEH.

6.2.4.4.3 [Ina nuTaHusi HopMUpyloWux npeobpasoBaTeneit HeobxoauM AOMNONHUTENb-
HbI MCTOYHMK NOCTOSAHHOrO Hanpskenusa Un. Ha pucyHke B.5 B lMpunoxenun B nokasaHa
cxemMa NOAKMIoYEHMA AAaTYMKOB C YHUMULMPOBAHHBLIM BbIXOAHLIM CurHanom 4...20 MA
K npubopam no ABYXNpOBOAHOW NHUN. 3Ha4YeHue HanpspkeHnsa Up yKas3biBaeTCa B TEXHU-
YECKUX XapaKTepuCTUKax HOpMMpylowero npeobpasoBatensd W, Kak NpaBuno, NEXuT B
ananasoHe 18...36 B.

6.2.4.4.4 Bo nsbexaHne BAUSHWUA NOMEX Ha U3MEPUTENbHYIO YacTb Npubopa MMHUIo
cBA3M npubopa C AaTYMKOM PEKOMEHAYeTCs aKpaHupoBaTb. B kayecTBe akpaHa MoxeT
ObITb MCNOMb30BaHa 3a3eMrneHHas ctanbHas Tpyba.

BHumaHune! «MuHycoBble» BXOAbl OATYMKOB B Npubope 3nekTpudecku o6beauHeHb!
mMexay coboi. [Ins nuTaHus akTUBHbIX JATYMKOB BO3MOXHO UCMONb30BaHWE BCTPOEHHOMO
B MJ1K73 ncroyHmka nutaHnsa 24 B nocTosAHHOro Toka.

6.2.4.5 MoakntoYyeHne pe3NCTUBHbIX JaTYMKOB.

MopknioveHne pesMcTUBHOMO AaTyuka OCYLLEeCTBNAETCS NO ABYXNPOBOAHOW UMW MO
TPEXNpoBOAHON cxeme. CxeMbl MOAKMYEHNS Pe3MCTMBHOIO AaTymka KO BxoAy npubopa
npeactaBneHbl Ha pucyHkax b.2 n 5.3 B MNpunoxeHun b.

6.2.5 MopknioYyeHMe BHELWHUX YCTPOUCTB ynpaBrneHus

Llenn BY umeloT ranbBaHMYecKylo M30MAUM0 OT BCEW OCTanbHOW Cxembl npubopa.
WcknioyeHne cocTtaBnseT BbIXOA «T» AN ynNpaBrieHns BHELWHNM TBEpAOTeNbHbIM pene. B
3TOM Cryvae ranbBaHNYECKyto n3onaumio obecneymsaeT camo TBepAoTeNnbHoe pene.

6.2.5.1 MopknioyeHne Harpy3ku k B3 Tuna «tpaH3ancropHas ontonapa» (Tun «K»).

TpaHancTopHas onTonapa NPUMEHSIeTCs, Kak Npasuno, Ans ynpasneHns HU3KOBOSbT-
HbIM 3NIEKTPOMAarHUTHLIM UMK TBEPAOTENbHLIM pene (4o 60 B NocTossHHOro Toka).

Cxema nogkntoyeHus ana B3 tuna «K» npusegeHa Ha pucyHke b5.10 B MpunoxeHum b.

MpumeyaHune - Bo nsbexaHne Bbixoga M3 CTPOS TpaH3MCTOpa U3-3a OOMbLIOrO ToKa
caMovMHAYKUMK, NnapannensHo obMoTke pene yctaHaenmeaeTca anog VD1, paccuntaHHbIn
Ha Tok 1 A n HanpsixeHune 100 B.

6.2.5.2 MopkntouyeHune Harpy3ku k B3 Tuna «cummucropHas ontonapa» (Tun «C»).

OnNTOCUMMUCTOP BKITHOYAETCA B LEMb YNPaBeHMs MOLLHOMO CMMUCTOpPA Yepes orpaHu-
ynBarowmii peanctop R1 (cxema nogknioveHms ansa BY tuna «C» npvBegeHa Ha pucyH-
ke B.11 B MNpunoxeHun B). 3Ha4yeHne conNpoTMBNEHUS pe3ncTopa OnpeaenseT BenMymHa
TOKa yrnpaBneHusi CUMUCTOpPa U MOXET ObITb paccymMTaHo no hopmyre:

R1 [Om] =(30 [B]/lynp [A]) £20%.
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OnTocMmMmnCTOp MOXET Takke ynpasnsTb Napoi BCTPEYHO-NapannenbHO BKIIOYEHHbIX
TupuctopoB VS1 n VS2 (pucyHok b.12 B Mpunoxenunn B). Ons npegoTepaiyeHns npotos
TUPUCTOPOB N3-3a2 BbICOKOBOMbTHBIX CKA4YKOB HaMPsXXeHWs B CETU K UX BbiBOAAM PEKOMEH-
ayetca nogknodaTe puneTpytowyio RC uenoyky (R2C1).

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

Ona pa6otebl LLAM 4...20 MA ucnonb3yeTcs BHELLUHUA UCTOYHUK NUTAHUSA NMOCTOSIHHOTO
TOKa, HOMWHamnbHOE 3HaYeHue HanpsbkeHns KoToporo U, paccumTbiBaeTcs CrnedyoLmm
obpasom:

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

rae Un — HOMUHaNbHOE HanpsiXeHne NCTOYHMKA NuTaHus, B;
Un.min — MMHUMarbHO AOMYCTUMOE HanpshkeHWe NCTOYHWUKA NuTaHus, B;
Un.max — MakcvmMarnbsHO A0MNYyCTUMOE HanpsXXeHne UCTOYHUKa nuTaHus, B;
R — conpoTtusneHne Harpysku LIAM, Om.

Ecnun no kakon-nmbo npuymHe HanpsbkeHne uctovHuka nutanus LIAT, Haxoasiwerocs
B pacrnopsikeHnn nonb3oBaTens, NpeBbIaeT pacyeTHoe 3HavyeHne Unpmax, TO NOCrenoBa-
TENbHO C Harpy3kon HeOOXOAMMO BKIHOUUTL OFPaHUYUTENBHBIN PeE3MCTOp (Cxema MOAKIo-
YeHusa ans BY tuna «M» npusegeHa Ha pucyHke b.8 B MNpunoxenun B), conpotusnexue
KOTOPOro Rorp paccumTbiBaeTCH No hopmynam:

Rorp.min < Rorp3< Rorp.max;
Rorp.min = (Un - Un.max) *10° /1 LlAI':I)’.max; I LlAI'I.max:20
Rorp.max = (Un - Un.min) *10° /1 UAM.max

rae Rorp.nom — HOMUHAMNbLHOE 3HAYEHUE OrpaHNYUTENBHOrO pesuctopa, kKOwm;
Rorpmin — MWHMManbHO [AOMYyCTUMOE 3Ha4eHWe OrpaHUYUTENIbHOTO pPes3ncTo-
pa, kKOwm;
Rorpmax — MakCMManbHO AOMYCTUMOE 3HaYyeHWe OrpaHUYUTENbHOrO Pe3ncTo-
pa, kKOwm;
lyan.max — MakCMManbHbIN BbIxogHOW TOK LIAT, MA;

BHumaHue! HanpsxeHue nctodynuka nutanus LIAM He gornxHo npesbiwaTs 36 B.

Ona nutanma BY tuna «UAI 4...20 MA» BO3MOXHO UCMOSIb30BaHWe BCTPOEHHOrO B
MJIK73 nctouHunka nutaHusa 24 B NOCTOSAHHOrO ToKa.

6.2.5.4 MopkntoyeHune Harpy3ku k BY tTuna «LAIM 0...10 B» (TUn «Y»).

Ons pa6otel LLAIM 0...10 B ncnonb3yeTcs BHYTPEHHUIA MCTOYHMK MUTAHWUSI MOCTOSIHHOIO
Toka (cxema nogknioveHus ans BY tuna «Y» npuBeneHa Ha pucyHke B.7 B [MNpunoxe-
Hun B). ConpoTtuBneHue Harpysku R., nogkntodaemon k LIAM, gomkHo OblTb He Me-
Hee 2 kOwm.

Bce Bbixogbl «Y» npubopa nuTalTca OT OAHOrO BCTPOEHHOrO MCTOYHMKA NUTaHWS,
OHV ranbBaHNYeCcKkun CBA3aHbl MeXay COOOW.

BHumanwue! MNpu Hanuuum B npubope BbIXOO0B TUMA «Y» UCMONb30BaHNE BCTPOEHHO-
rO UCTOYHMKA MUTaHWA AN NUTaHNUA MHbIX Lienev He JonyckaeTcs.
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6.2.5.5 MopkntoyeHue Kk BY ansa ynpaBneHus TBepAoTeNbHbIM pene (Tun «T»).

BbixogHom anemeHT «T» BblaaeT HanpsbkeHne oT 4 0o 6 B ans ynpaBneHus BHELWWHUM
TBEpaoTenbHbIM perne. Cxema nogknioveHus ana BY tuna «T» npuBegeHa Ha pUCYH-
ke B5.13 B Mpunoxexuu b.

[aHHbIA TN BBIXOAHOMO 3MIEMEHTA HE OCHALLEH BHYTPEHHEN ranbBaHUYeCcKoW M30ns-
umen. ManbBaHMYeCKylo pa3Ba3Ky Npubopa 1 NOAKIOYEHHOTO UCMONMHUTENBHOrO MEeXaHu3-
mMa obecneyvBaeT camo TBepaoTenbHoe pene. [nvHa NMMHUM NOAKIIYEHUS K Bbixoay T He
JOMMKHa npeBblwaTtb 3 M. BHyTpM BbIXOAHOMO 3reMeHTa YCTaHOBIEH OrpaHUYUTErbHbIN
pe3ncTop Rorp HOMMHanom 100 Om.

6.2.6 MoaknioyeHue nuHTepcpenca RS-485

Mpy Hannuuu nHTepdercos RS-485 nogknoyeHne BbINOMHAETCA MO ABYXNPOBOAHOMN
cxemMe BMTOM napow NpoBoAoB C cobniopeHvem nonspHocTh. MoHTax cnegyet npovsBo-
OUTb NPWU OTKMIOYEHHOM HaMpsKeHUUM NUTaHusa Bcex yCTponcTs cetn RS-485. [nuHa nu-
HWUM CBSI3N JormkHa ObITb He Gonee 1200 m. MNpoBoa A nogkntoyaeTcs k Bbisogy A2 unn Al
KOHTponnepa, nposos B nogkniovaetcs k BbiBogy B2 unu Bl koHTponnepa, cooTBeTCT-
BEHHO.

MpumeyaHne — OB6o3HayeHne KOHTaKTOB UHTepderica RS-485 B npubopax npous-
BOACTBA APYyrMx hvpmM MOXeT ObiTb CNeayroLmnm: KOHTakTy A cooTBeTCTBYeT 0603HaveHne
«Data+», KoHTakTy B — «Data—».

Ona cornacosaHusa nHtepdenca RS-485 ¢ yctponctBamun ¢ nHtepdencom RS-232
HeobxoaMMo ucnonb3oBatb NpeobpasoBatenn RS485\RS232 tuna AC3M mnu nogobHble.

BHumanue! NMpu BkntodeHnn KoHTponnepa B ceTb RS-485 MMJ1K73 B kayecTBe Master
(sBepywero npubopa), B HEr0O BCTPOEHbLI PE3NCTOPbI, ONpedensiowmne CoCTOAHNE NNHUN
npu OTCYTCTBUM nepefadyn. B cBA3M C 3TUM He AonyckaeTcs BKMYaTb B OOWH CErMeHT
cetn RS-485 Gonee 6 koHTponnepos JIK73, gaxe ecnv oHM HacTpoeHbl Ha paboTy B
pexume Slave (Begombivi npubop). Mpn HeobxoamMmMocTn BkMoUMTL Gonee 6 KOHTPONNepoB
K73 B ceTb RS485 mnn pasgenutb CeTb HA HECKOSTbKO CErMEHTOB crefyeT UCMonb3o-
BaTb ycunutenu/nostoputenu untepderca RS-485 tnuna AC5 (cm. pucyHok 6.3).

Jo 6 wryk MNK73
— A —
KouTtponnep Kontponnep Kontponnep
NNK73 NNK73 nnK73
RS-485 RS-485 RS-485
MosTopUTEND
[AlB] [AlB] [AlB] curHana
AC5 §
£ —_ —y > w =
7  A—— 7El§ £ EI:§§
+—Al2  2|Al L&
&
-y

BuTas napa

PucyHok 6.3 — Npumep cxemMbl nogknoyYeHun B ceTb 6onee 6-tu MIK73
(AC5 — noBTOpMTENb cUrHana paspab6otku OBEH)
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6.2.7 MoaknioveHue K MHTepcency RS-232

MopaknioyeHne ocyllecTBnsieTcs cTtaH4apTHbIM kabenem KC2 «MJIK-TaHenb» (He
BXOAUT B KOMMIIEKT NOCTaBKW, NpuobpeTaeTca oTAenbLHO), kabenem ans nporpamMmypoBa-
Husa (kabenb KC1 13 komnnekTa noctaBku) Unu kabenem, N3rotoBrneHHbIM Mo cxeme, npu-
BefeHHow B [MNpunoxeHun B. MogkntoyeHne HeOOXOAMMO NPOU3BOAMTL MPU OTKITHOYEHHOM
HanpshKeHUM MUTaHWUA KOHTpOMnepa u MNoAkm4YaemMoro yctponctsa. [nuHa kabens He
AOIKHA NpeBbIaTh TPEX METPOB.

6.2.8 MoakntoveHne K MHTepcency RS-232 DBGU

MopkntoveHne ocyulectenseTcs kabenem ana nporpammupoBanusa KC1, Bxogsawmm B
komnnekT noctaekn. Kabenb nogkniovaetcsa k pasbemy RS-232 DEBUG Ha BepxHew na-
Henun KOHTponnepa, OTBETHYIO YacTb kabens crnegyet BctaBuTb B COM-MopT KOMMNbloTEPA.

BO3MOXHbBIV BapnaHT CTPYKTYPbl COEAMHEHUIA KOHTponnepa npu ero paborte B cucre-
Me ynpasneHusi NokasaH Ha pucyHke 6.4.

6.2.9 MoaknovyeHne CbEMHbIX KIIeMMHbIX KONOQOK

Ons ynobctBa noakntoveHun knemmHble konogku MNJIK73 aBnstooTcsa cbeMHbIMU (CM.
MpunoxeHune N), kak Ha GOKOBbIX CTEHKAX KOHTPOMMepa, Tak 1 Ha 3agHeN.

[na oTcoeguHeHUs KNeMMHbIX KONOOOK Ha 3agHen cteHke koHTponnepa (MP1 unu
RS-485) cnegyeT NOTAHYTb UX B CTOPOHY OT npubopa.

[na oTcoeanHeHUs KNeMMHbIX KONMOA4OK Ha OOKOBbIX CTEHKAx KOHTpossiepa HeobOxo-
OUMO CHATb 3aJHIOK0 KPbILLKY KOHTpOsepa (BbIBUHTMB BUHTbI), @ 3aTEM BbIBUHTUTb BUHTbI
KOMOAOK U CHSITb KONOAKM B HanpaeIieHnn, yka3aHHOM Ha pucyHke 3.1 cTpenkamu.

6.3 YKazaHuA N0 MOHTaxy

MopknioveHne KOHTponmnepa cneayeTt BbINOMHATL MO CXemam, npueBeaeHHbIM B [pu-
noxeHun b, cobnogas npy 3TOM HWKEU3NOXEHHYI MOCneaoBaTeENbHOCTb MPOBEAEHUA
onepawun.

1) T[NogkniouuTb NMUHUM CBA3W «KOHTPOMMEpP-AaTYMKU» K NEPBUYHLIM NpeobpasoBa-
Tensam.

2) [NogkmounTb NMHUM CBA3K «KOHTpOMMep-gatyinkm» kK sxogam MIK73.

3) MopkntounTb K BbIXOAAM KOHTpONepa WCMOMHUTENbHbIE MexaHu3mbl. Mogknto-
YUTb NMHUM nHTepdencos RS-485, RS-232 n MP1.

4) Ha Heucnonb3yemble npu paboTe KOHTpoOmnepa U3MepuTernbHble BXOAbI YCTaHo-
BUTb NEPEMbIYKN.

5) TpounsBectn nogkntoyeHne MIK73 K UCTOYHMKY NMUTaHUS KOHTponnepa.

lMocne BbINOMHEHUS yKa3aHHbIX pa60T KOHTPOSSep rotoB K AanbHerLemMy UCnonb3o-
BaHUIO.
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6 MoHTax 1 noaroToBka k paborte

BxopgHble curHanbi

Manens i
onepartopa CKpeTHblE
{CH270] ¥ aHanoroBbie
JIaTYNKN
RS-232
“ 1
Moaynb
KonTtponnep pacmﬂ%ermﬂ
BbIXO[HbIX
K73 ANEMEHTOB
MP1
[Tyl
g HDLJQE]% TIVTYITY
i e Ho B o
fludeyd o} Voo
wHTeppeiicami Y | k cetn RS-485 @
RS-485
Moaynu Beoaa/BbiBoga Mx110
AHanorosble AHanoroesie
W puckpeTHble | | AMCKpeTHbie M [VCKDETHBlE JuckpeTHble
JaTyuKn BbIXO4bl [ATYMKM BbIXOAbl

T &

Mogaynb Ne...

PucyHok 6.4 — MNpumep CTPYKTypbl COeAUHEHUN
npu ncnonb3oBaHua MJIK B cucreme
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6 MoHTax 1 noaroToBka k paborte

6.4 MpobHbIN Nnyck

6.4.1 Ecnn TJIK Haxoguncs pnuvTenbHOe BpeMs NpU TemnepaType HUXE MUHYC
10 °C, 10 nepen BKkMYeHMeM U HavanoMm pabot c MJIK Heobxoaumo BbiaepxaTb €ro B
NOMELLEHUN C TeMMNepaTypoil, COOTBETCTBYIOLLEN paboveMy AvanasoHy (oT MuHyc 10 go
+50 °C), B TeyeHne He meHee 30 MVH.

6.4.2 lNepen nogadven nutaHusa Ha MK cnegyeT npoBepuTb NPaBUIbHOCTL MOAKIIIO-
YeHUS HaMpsXKeHWs 1 ero ypoBeHb. [nst UCNOMHEHUI C NUTaHNEM NepeMEHHbIM TOKOM:

—  MpuW NOHWXEHHOM HanpshkeHuun (Huwke 90 B) koHTponnep pabotatb He 6ygeT (oT-
KIMHOUYUTCH — TOYHbIV NOPOT OTKMOYEHUS HE pernameHTupyeTcs);
—  Npv NpeBbIeHMN HanpsixkeHns (6onee 264 B) BoamoxeH Bbixog MIK n3 cTpos.

[ns mogenen ¢ nUTaHMEM OT UCTOYHMKA NOCTOSHHOMO HaNpPsKeHUs:

—  npwv HanpspkeHun Hxke 150 B paboTa koHTponnepa He rapaHTupyeTcs (KOHTpon-
nep npekpaLuaeT pyHKLUMOHMPOBATb, OOQHAKO, N3 CTPOS HE BbIXOAUT);

—  Npu NpeBbILEHNN HanpsXXeHnst nutaHns yposHa 300 B BoamoxeH Bbixog MNIK u3
CTpOSi.

6.4.3 lNpu nogaye Ha MK HanpskeHWs NUTaHUA OOMYCTMMOro Auana3oHa Ha nuue-
BOM CTOPOHE Kopnyca HaunmHaeT cBeTutbes XKKN.

6.4.4 Tlocne BKMYEHUS NUTAHUS KOHTPOMMEpP nepesarpy3nTcsi, — NPU 3TOM KpaTko-
BPEMEHHO BKIOYATCA 3BYKOBOMW CUrHanmnsatop v HadnHaeT cBeTutbes XKKW. Ecnu B KOH-
Tponnep Obina 3arpykeHa Nonb3oBaTeNibCckas nporpamma, OHa cpasdy HauMHaeT MCnon-
HATbLCS.

6.4.5 Ecnu nocne BKMOYEHNsI NUTaHMS BbINOSIHEHME NPOrpamMmmbl He Hayanock, Heob-
XO0AMMO npoBepuTb Hanuume B namsTtu MNJ1K nporpammbl u cnegoBaTe UHCTPYKLMAM pas-
nena 6.5.

6.5 [duarHocTuka n yctpaHeHue HeMcrnpaBHOCTEMN

6.5.1 CocTtosiHne koHTposnsepa otobpaxatoT cooblyeHns, nossnsowmecs Ha XK Ha
ero nepepgHen naHenu. Kogbl owimnbok KoHTponnepa n nameputens (paclumdpoBka TEKCTO-
BOW uHpopmaumm o6 owmbkax) npmeedeHsl B Mpunoxenunsx [ n E BmecTe ¢ pekomeHaa-
UMMM HEOOXOAUMbIX AEUCTBUIA NONb30BaTENSA Ha BO3HUKAKOLWLME OLUNOKN.

6.5.2 MNpoBepuTb paboTOCNOCOOGHOCTL BXOAOB M BbIXOOOB KOHTPOMMEpPa MOXHO U3
cpeabl CoDeSys, 3agaBasi COCTOAHUS COOTBETCTBYHOLMX Lienen cornacHo PrI.

Mepen nogknioveHnem KoHTpornepa k CoDeSys HeobxoAMMO MHCTannvMposaTb B
cpeay Target-dhann koHTponnepa, BblbpaTb KaHanm CBA3WM U yCTAHOBUTb HeobGXoaumble
napameTpbl kaHana cesiau. MogpobHo mpouedypa MOAKMIOYEHWS KOHTpornnepa K cpefe
CoDeSys onucaHa B PT1.
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7 OkcnnyaTtaumsi KOHTponepa

7 dkcnnyaTauus KOHTponnepa

Mocne NporpamMmMmMpoBaHNsA U MOHTaXa KOHTPOIfiepa npu 3anycke, OH aBTOMaTUHECKM
HauyMHaEeT BbINOJSIHATL MOMb30BATENBCKYID NPOrpamMMy, 3arpyXeHHyl B SHeproHe3aBUCK-
MYIO NaMsATb KOHTposnsepa. YnpaBreHue BXo4amu, BbIXOAAMU, MHTepdencamy Npoucxo-
OWT B COOTBETCTBUM C allrOPUTMOM, 3a5OXKeHHbIM B 3Ty Nporpammy.

7.1 PaboTa c XKW

Pa6bota ¢ XKW peanusyetca B nporpamMme C MOMOLLbK cneumanbHbix 6ubnuotek
yHKUMOHanbHbIX 6nokoB. OTpaxeHue dyHkumoHnpoBaHusa MK Ha XKW HasbiBaeTcs
Pabounm pexumoMm wHaukauun. [daHHble MOXHO BbIBOAMTb HA HECKONBbKO 9KpPaHOB.
YnpaBneHne C MOMOLLbIO KHOMOK B paboyeM pexume WHAMKALMKU MoKasaHO Ha PUCYH-
ke 7.1. bonee nogpobHo paboTa ¢ pabounm pexxmMMoM UHAMKaUUM U Ucrnonb3oBaHne 6rb-
nuoTek onucaHbl B pasgene «Pabota c XKKW MINK» PN u B pykoBoACTBax No NpuMeEHEHUIo
6ubnuoTtek nporpaMmHbIx komnoHeHToB Ans OBEH MNJIK» B yacTu onucanus dyHKumo-
HanbHbIX 6rokoB 6MbnuoTek paboTbl ¢ KK MJK73.

Takke B npouecce paboTbl KOHTPONNEpa BO3MOXHO 3a4aBaTb 3HAYEHWS: MapaMeTpoB
KoHburypauum nepudepunHoro obopygosaHus (BXo40B, BbIXOOOB U T.4.), NOMb3oBaTenb-
CKMX napaMeTpoB (yCTaBOK, aBapuiHbIX MOporoB, koadhduumneHtos MUIO-perynartopos u
T.4.). JaHHbIn pexum HasbiBaeTca KoHUrypaunmoHHbIM peXXMMom MHAMKaUMK. Ynpaserne-
HME C MOMOLLBIO KHOMOK B KOH(PUIypaLMOHHOM peXMMEe MHOUKALUWUM NoKasaHo Ha PUCYHKe
7.1. NogpobHee 0 3afaHNM 3HAYEHUI KOHPUIYpaLMOHHBIX NapamMeTpoB ONMCaHo B pasae-
ne «KoHdurypmpoBaHue obnactu seoga-seisoga MJ1K» B PI1. MNocne Bxoga B KoHdurypa-
UMOHHBIN PEXMM MHOMKALMU B HWXKHUX OBYX CTpOKax mHAaukaTopa OyayT oTtobpaxatbcs
nepemMeHHble u3 Pabodero pexvma nHgukaumu.

CywiecTByeT eLle TpeTuin, cneumnansHbii pexnm pabotsl XKKU, — OTnagoyHbii pexum
nHavkauun. OH HeobxoauMm Nonb3oBaTenNto Anst BO3MOXHOW nepesarpysku npubopa u ans
npocmoTpa koda owubku npu BO3HWKHOBEHUWM TakoBOW. PaclumdpoBka KogoB oLwMOKu
npueeneHa B MNpunoxeHun . JaHHbIR pexum Takke npegHasHayeH ans npoBefeHus Tex-
HOMOMMYECKUX MaHUMNYNAUUA C KOHTPOMNEepPOM Mpu ero Npou3BOACTBE U NOBEpPKe (B 3TOM
PYyKOBOACTBE He paccMmaTpuBaeTcs).

B nononHeHne kK OCHOBHbIM OYHKLIMS KHOMOK B KOHTPOMfepe NMETCA eLle AO0NOoMHU-
TenbHbIE COYETaHNS KHOMOK:

1) Onsa Toro, 4toOblI nNonb3oBaTenbckas nporpamma He 3anyckanacb, cneayer,

yaepXvuBasi KHOMKY , BKIMIOYUTb NUTaHWE KOHTponnepa. OTO MOXeT MOoHago-
6utbcH, Hanpumep, Ang Toro, 4tobbl Nporpamma He 3aHumana COM-nopT (noa-
pobHee cm. n. 3.6.1) unm npyu HenpaBuIbHOM (PyHKLMOHMPOBaHUKU Npubopa, Ko-
raa BbINOMHEHWe Koda NPUBOAMT K NOCTOSAHHOM nepesarpyske npubopa.

2) %ﬂ mepesarpyskn npubopa ucnonb3yeTcs cregyowas KoMOuHaums KHOMOK:

+@+@. [daHHaa koMbuHaumsa KHOMok paboTaeT BO BCEX peXMMax MHOUKa-
UMM 1 MOXeT NoHagobutbcs, HanpuMep, ANs Toro, YTobbl BCTYNUNM B CUIY HO-
Bble 3HayeHMs napamMeTpoB XapaKTEPUCTMK AMCKpeTHoro Bxogda (noapob-
Hee cMm. n. 3.7).

Pexumbl MHOVKaUMM 1 COYMETaHUsA KHOMOK, Mepekrniovarowmne mx, npeacrasneHbl Ha
pucyHke 7.1.
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7 OkcnnyaTtaumsi KOHTponnepa

Pa6oyuil pexxum MoHononesHelil pexum
WHAMKaumK (work_mode) — DyHKUMA Wuaukauwm (single_mode) —

PEXUM, NPK KOTOPOM Switch_To_Single_Mode PEXUM, NPU KOTOPOM

none3oeartens (BuBnuoTeka Ha MKW oTobpaxaetca =
MOXeT yNpaenaTh BLIBOPOM Ind_made.lib) TONbKO 0AUH BbIGPAHHBLIA 3KpaH

oTobpaxaemoro Ha MKW W BNOKUPOBAHE! CUCTEMHBIE

gl
3KpaHa il YHKLMK KNaBuaTypsl
v paGotoi MK npu nomowwm DyrHkuns
KHOMOK Ha NULEBOR NaHenu Switch_To_PREV_Mode
npuBopa (GuBnuoTeka Ind_mode.lib)

OmnadoyHblIil pexum

N P Nepexon mexay
LS LY nyHkramm oTnagoumoro

PEMMMa MHAMKALWK

MNepexoa mexay
KA WY axpanamn

Yﬁ;ﬂ: Mepexoa B

b A KOHDUrypaunoHHLIA

PENUM MHAMKALMK

T
Gan Mepexog Ha BoIDpaHHBIA

A MYHKT MEHKD

P B P |
|| Bixoa +| Beoa
N N £

Pexum MeHIo (KOHGhu2ypayUuOHHBLI pexum)

nasHoe mento MK
- KOHUrypauua

- BETKa

- BETKa

- BETHa

T
— Mepexod MeXay NyHKTaMu MEHIO

Mepexoa menay KOHDUIyPauMOHHEIMK NAPAMETPaMK
LN R N Mepexod mexay Nonb30BATENECKUMK NAPAMETPAMK

] Mepexos Ha BeGPAHHEIR NYHKT MEHIO
Bnm MNepexod B peXuM PEAAKTUPOBAHWA NAPAMETPOB
A

Mpw exiGope napameTpa v yAEPKaHUN 2 CBK —
NEPEXO0A B PEXWM PEAAKTUPOBAHNA NapaMeTpos

N Mepexoa M3 rNaBHOro MEHK B paBounid pexum (yaepx. 2 c)
N Mepexoa k cTapluemy YPoOBHIO BNOXEHWUA (BE3 YASPHAHUA KHONKK)

[ ™ [
Yoo | Beoan Ve
~2eN_A ~2c N
Pexum pedakmupoeaHus napamempoe
DyHKUNA
L~ ) “J i
PepaKkTuposaHne 3HaYeHnii napameTpos Switch_To_EDITOR
b A B (EubnuoTeka
=) Ind_mode.lib)
o Cmewenwve kypcopa (eeiGop paspaaa) )
s -
O~
CmewweHmne kypcopa (esifop paspsaaa)
h

<]
F Wamenenue dopmara otobpamenus
@ / (AECATUMHLIR | LWECTHAAUATUPMYHBIR | ABONYHBIR)

PucyHok 7.1 — lnarpamma nepexonoB mMexay pexumamu nHamkauum MNINK
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7 OkcnnyaTtaumsi KOHTponepa

7.2 Yacbl peanbHOro BpeMeHum

3agaHve 3HavyeHus 4acoB pearnbHOro Bpemeru npoussoautcsa ¢ XKW koHTponepa us
meHio KoHdmrypaums / on. napameTpbl / Bpemsi u pata. 9101 napameTp 3agaeTcd Ha
OBYX 9KpaHax — Ha NepBOM 3KpaHe ykasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe yka3blBaeTcsi
Bpewms. MapameTtp JaTta 3agaetca B ¢)0Te O0.MM.ITT. Mepexopn Kypcopa ocyLLecTB-

naeTca KHOoMKamu + nnn +

MapameTp Bpems 3agaetcs B hopmare HY4:MM:CC.
Mepexopn c aKkpaHa 3afjaHvsa napameTpa [lata Ha 3kpaH 3afaHus napameTpa Bpems

OCyLlecTBNAEeTCA KHOMKamMun + ., Korga Kypcop CTOMT B KparlHeM NpaBOM MNOJSioxe-

Hu O0.MM.ITT.
Mepexon c akpaHa 3agaHus napameTpa Bpems Ha akpaH 3agaHus napameTpa [daTa

OCyLLeCTBNAEeTCA KHOMKamMu + , Korga Kypcop CTouT B KpanHeMm NeBOM MOMoXe-

HunM Y4:MM:CC.
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8 CMeHa BCTPOEHHOro nporpaMmmMHoro obecneyeHusi, 9 TexHudeckoe obcnyxvBaHme

8 CmMeHa BCTPOEHHOro nporpaMmMHoOro obecnevyeHus

B koHTponnepe umeetca BO3MOXHOCTb CMEHblI BCTPOEHHOrO MporpamMmmHoro obecne-
YeHus KoHTponnepa. [MporpammupoBaHWe siapa KOHTpoONiepa OCYLLECTBNSETCS 4epes
nopt RS-232 DBGU (uHTepdelic ansa cesasm co cpepornt CoDeSys n 06HOBNEHNs1 BCTPOEH-
HOro nporpamMmmHoro obecneyeHust) KOHTponnepa ¢ nomowpto kabensa npowmvsku KC1 unm
kabensa KC2, a Takke cneynanbHon nporpammel «Mactep nporumskum MIK73».

Mporpammbl OGHOBMNEHUSI BCTPOEHHOrO MporpaMMHOro obecneyeHust OOCTYMHbI Ha
caniTe WWw.owen.ru u HaxogaaTcs Ha KOMNaKT-AMCKe M3 KoMnnekTa nocrtasku. [nsa npose-
OeHnst 0GHOBMNEHUA Nonb3oBaTento HeobxoaMMo 3anycTnTb nporpammMy «MacTtep npomB-
kn MJIK73» n cnegoBatb NocrnefoBaTernbHO NMOSIBAAOLWUMCS YKa3aHUSM.

lMocne cMmeHbl BCTPOEHHOro NporpammMHoro obecneyeHnss HEO6X0AMMO 3aHOBO 3arpy-
31Tb B KOHTPOIIEP NOMb30BaTENbCKYO Nporpammy.

9 TexHu4yeckoe obcnyxuBaHue

9.1 Tlpm BbINONHEHUN paboT NO TeXHNYECKOMY OBCMyXMBaHUIO KOHTpOMepa cneayet
cobniogaTte Mepbl 6e3onacHOCTU, U3NOXEHHbIE B pasaerne 5.

9.2 TexHM4YeckMin OCMOTP KOHTponnepa npoBOAUTCS OOCMYXMBaKLLMM MepcoHanom
He pexe OfHOro pasa B 6 MecsiLeB U BKMOYaEeT B cebs BbINONHEHUE crieaylowmux onepa-
LUmn:

OYMCTKY KOpryca W KNEeMMHbIX KOMOAOK KOHTpossfepa OT Nbinu, rpsasn U nocTo-
POHHWX NPeaMETOB;

—  NPOBEPKY Ka4yecTBa KPensieHnsi KOHTponepa Ha LWMTe ynpaBeHus;

—  MpOBEpPKY KayecTBa NOAKIMHYEHUS BHELLUHUX CBA3EN;

—  npoBepKy OYHKLUMOHWPOBAHWS 3MIEMEHTa MUTaHUSI BCTPOEHHbIX YacOB KOHTPOI-

nepa (cm. n. 7.2).

OGHapyXeHHbIe NpU OCMOTPE HeLOCTaTKK crieayeT HEMEANEHHO YCTPaHUTD.

9.3 3ameHy anemeHTa nUTaHUS BCTPOEHHbIX YacOB KOHTposnepa HeobXoaAMMo npo-
N3BOAMTb Kaxable 6 NeT C MOMEHTa U3rOTOBMNEHMS KOHTPOepa nnu nocrneaHen 3ameHsi.
Takke anemMeHT NuTaHust TpebyeTca 3ameHUTb B Cryyae BbIBNEHNSA cOpoca BCTPOEHHbIX
YacoB KOHTPOMepa Npuv OTKIMIOYEHUN NMUTaHNKS.

MocnepoBaTenbHOCTb BbINOMHEHMS 3aMEHbI 3fIEMEHTa creayoLlas:

1) OTKMYUTb NUTAHWE KOHTPOIepa 1 NOAKMYEHHbIX K HEMY YCTPOWCTB;

2) Ecnu K cbemMHbIM KOMnofkaMm 1 pasbeMam Ha 3aJHeNn CTEeHKe KOHTponnepa noakmto-
YeHbl MMHUKU CBSA3U, TO HEOBXOAMMO OTCOEAUHUTL ChEMHbIE KONOAKM C NOAKMOYEH-
HBIMW NIMHUSIMW CBSI3U, MOTSIHYB UX B CTOPOHY OT npubopa, a Takke OTCOeaNHUTb
kabenu oT pasbemoB RJ-12;

3) CHATb 3aHI0K KPBILLKY Kopnyca, A4S Yero nooyepenHo BbIBUHTUTb OTBEPTKOW Ye-
Tbipe BUHTA U3 3aHen Kpbiwku (cM. pucyHok 3.1 B Mpunoxexuun 3);

4) W3Bneyb UCNONb30BaHHbLIN ANEMEHT NUTaHUS;

5) YcTtaHoBWUTb HOBbIV aneMeHT nuTaHusa Tuna CR2032;

6) CobpaTtb kopnyc npubopa;

7) Bkniountb nuTaHune npubopa, HaCTPOUTL Yackl KOHTPONepa;

8) BbIKNOUYNTb NUTaAHWE KOHTPONNepa;

9) UYepes Bpems He MeHee 20 cek BKIMIOUYUTb NUTaHUe 1 NPoBepuTb paboTy Yacos.
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10 TpeboBaHus k mapkupoBke, 11 YnakoBka koHTponnepa, 12 KomnnekTHoCcTb

10 TpeboBaHusA K MapKNpPOBKe

10.1 Ha kopnyce KOHTponnepa nnv npuKpenneHHbIX K Hemy Tabnuykax gomkHbl ObiTb
HaHeCeHb!:

—  HavMeHOBaHWe WN YCroBHOE 0603HAYeHNe KOHTpOmnnepa u BapmaHT ero Ucnos-

HeHus;

—  cTeneHb 3awmnTbl no FOCT 14254;

—  pofd NWTaloLLEero Toka 1 HanpshkeHue nNUTaHns;

— notpebnsemas MOLLHOCTb;

—  KNacc 3almnTbl OT NopaxeHns anektpuyeckum Tokom no NOCT 12.2.007.0;

—  3Hak cootBetcTBUA o FOCT P 50460;

—  3aBO/ACKOM HOMep npubopa 1 rog Bbinycka.

10.2 Ha notpebuTenbckylo Tapy OomkHa ObiTb HaHECeHa MapKUpOBKa, COAepallas
crnegyowme cBeaeHuns:

—  HaumeHoBaHue npubopa;

—  3aBofACKOM HoMmep npubopa 1 rog Bbinycka.

11 YnakoBKa KOHTponnepa

YnakoBka KoHTponnepa npounssoautcs B cootsetcTBun ¢ FTOCT 23088-80 B noTpebu-
TENbCKY0 Tapy, BbINOMHEHHYIO0 N3 KOPOBOo4YHOro kapToHa no FOCT 7933-89.

12 KomMnnekTHOCTb

12.1 KomnnekT nocTaBku KOHTposnnepa npuBeneH B Tabnuue 12.1.

Tabnuua 12.1

HanmeHoBaHue KonuyectBo

1. KoHtponnep INMNK73 * 1 wr.
2. Kabenb KC1 1 wr.
3. MNacnopt 1 9kKa.
4. PykoBOACTBO MO aKcnnyatauum 1 3k3.
5. MapaHTUHBIN TanoH 1 3k3.
6. KomnakT-guck ¢ npegocTaBnsiemMbiMy NONb30BaTENO AOKY-

MEeHTauven n nporpammHbiMu cpegcteamun ans OBEH MNK73 1 3K3.

* AcnonHeHne B COOTBETCTBUM C 3aKa30M

12.2 W3roToBuTenb ocTaBnsieT 3a cobol NpaBo BHECEHWUsI OOMOMHEHWUA B KOMMIIEKT-
HOCTb KOHTpornepa. lMonHas KOMNIEeKTHOCTb yKka3blBaeTCa B NacnopTe Ha KOHTponnep.
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13 TpaHcropTupoBaHue n xpaHeHue, 14 apaHTuiiHbIe 0bA3aTensbCcTBa

13 TpaHcnopTupoBaHue U XpaHeHue

13.1 KoHTponnepsl TpaHCMOPTUPYIOTCA B 3aKpbITOM TpaHcnopTe noboro suaa. Kpen-
neHve Tapbl B TPAHCMOPTHLIX CPEeACTBax OOMMKHO MPOU3BOAUTLCS COrNAacHO Mnpasunam,
AENCTBYIOLLMM Ha COOTBETCTBYIOLLMX BUAAX TpaHcrnopTa.

13.2 YcnoBusa TpaHCNOPTUPOBaHWS [OOMKHbLI COOTBETCTBOBATL Yycrnosuam 5 mno
FOCT 15150-69 npu TemnepaType OKpyatLlero Bosgyxa oT MmuHyc 25 go +55 °C ¢ co-
6nogeHneM mep 3awmTbl OT YAapoB 1 BUOpaLmiA.

13.3 lNepeBo3ka OCYLLECTBNAETCA B TPAHCMNOPTHON Tape MOLWITYYHO UMK B KOHTENHe-
pax.

13.4 YcrnoBusi XxpaHeHMs1 B Tape Ha CKrnage M3rotoBUTEnst U noTpebutens OOSmKHbI
cootBeTcTBOBaTh ycnosuam 1 no NOCT 15150-69. B Bo3gyxe He AOMKHbI MPUCYTCTBO-
BaTb arpeccusHble npumecu. KoHTpornneps! crneayeT XpaHnTb Ha cTernnaxax.

14 MapaHTUMHbIE 06A3aTeNnbLCTBA

14.1 WN3rotoBuTENb rapaHTUpyeT COOTBETCTBME KOHTpornepa tpeboBaHuam TY npu
cobnoaeHun ycrioBuii skcnyaTaumm, TPaHCNOPTUPOBAHWS, XPaHEHUS Y MOHTaxa.

14.2 MapaHTUIHBLIN CPOK aKcnnyaTaunm — 24 mecsaua co AHS NPOaAXM.

14.3 B cny4yae BbIxoda KOHTponnepa n3 CTposi B TeYEeHWUEe rapaHTUMHOrO cpoka npu
cobniogeHnn nonb3oBaTenem ycrioBui 3Kcnnyatauum, TPaHCNOPTUPOBAHUS, XpaHEHUs! ©
MOHTaXa MpeanpusiTue U3rotToBuTenb 06s13yeTcs OCyLLEeCTBUTb ero 6ecnnaTHbIi PeMOHT
UnNun 3ameHy.

14.4 Tlopsgok nepegayn KOHTpornepa B PEMOHT CoAepXaTca B nacrnopTe v B rapaH-
TUNHOM TarloHe.
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Mpunoxexne A. MabapuTHbIE U YCTaHOBOYHbIE pasmepsbl

MpunoxeHue A. FabapuTHble N YyCTaHOBOYHbIE pa3Mmepbl

168
oooooo

07 (7
0 O
7

.{;-)

PucyHok A.1 — NaGapuTHbIA U YCTAaHOBOYHbINA YepTeXu Kopnyca
ANA KpenyeHUsa Ha WUT ynpaBneHus
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Mpunoxexne A. MabapuTHbIE Y YCTaHOBOYHbIE pasmepsbl

' 1
|
Kopnyc MJIK73 -
BHYTPY LMTA s
(obpaTHas cTopoHa) [ — |
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PucyHok A.2 — PacctosiHue go cteHok kopnyca IMJIK npu moHTaxe ansa ob6ecnevyeHusn
BEHTUNALUU
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Mpunoxexne b. CxeMbl NoakMOYEHNs

MpunoxeHune b. CxemMbl NnoaKNOYeHUs

BN &
o[
_ SA? nnK73
[ 7 —4
—"—42
e
— 44
J R yr
J SSLYS
n .e SA8_ 47
12..36B
-8 48

PucyHok B.1 — MNoaknwo4yeHne AaTYNKOB K AUCKPETHbIM BXoAam

MpumevaHusa

1) M'pynnel Bxogos DI1...DI4 n DI5...DI8 ranbBaHnYeck/ pa3Ba3aHbl.

2) MoXHO MCnonb3oBaTh BCTPOEHHLIN B6MOK NUTaHWSA: O4WH O6LLMIA UK ABa pasHbIX.
3) Mpu ucnonb3osanHuu ogHoro Bl knemmbl SS1 M SS2 He06X0AMMO 0O BLEANHUTD.

Al x-1
tC El E Al x-2
Al-R

PucyHok 6.2 — NoaknoyeHune TepMmomMeTpa COnpoTUBNEHUs
WM PEe3UCTUBHOIO AaTyuKa No TPEXNpPoOBOAHOMN cxeMe

Al x-1
t'C E| E Alx-2
Al-R

PucyHok B.3 — Noagknio4yeHne pe3ancTMBHOro gaT4ymnka
no ABYXNPOBOAHOWN cxeme
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Mpunoxexne b. CxeMbl NOAKMIOYEHNS

Al x-1

P Al x-2
U=0.18B Q AR

PucyHok B.4 — MNoakno4yeHne akTUBHOro gaTtyumka
Cc BbIxoAom B Buae HanpsibkeHma 0...1 B

AaTi Alx-1

BN . J [ Ax2
R

-8 wl o

PucyHok B.5 — NoakntoyeHne akTUBHOro gaT4ymka
¢ ToKoBbIM Bbixogom 0...5 mA nnu 0(4)...20 MA  (Rw = 100,0 Om = 0,1%)

Al x-1
= Al-R

PucyHok 6.6. — Cxema nogkno4eHus Tepmonapsbl
(TepmMoanekTpuyeckoro npeobpasoBaTens)

— DOxXA(+)

PV1

LIAM

0..10B

-  DOxB (-)

PucyHok 5.7 — Cxema noakntovyeHus Harpy3ku kK B9 tuna «¥». RH > 2 kOm
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Mpunoxexne b. CxeMbl NoakMOYEHNs

PucyHok 6.8 — Cxema noakntoyeHusa Harpy3km kK B9 tuna «U»

|
— DOxA 2z
———\ Unur
DOxB { —
I R Harp

PucyHok B.9 — Cxema noakno4veHus Harpy3ku k B3 tuna «P»
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Mpunoxexne b. CxeMbl NOAKMIOYEHNS

VD1
|

L2l |

| P1

DO1 [e—+u,,
VD2

|l |

P2

D02 [—+U,,
@) coMt  b——

DO3 [——+u

GE;) DO4 [Fe—+U,

COMT — Uy,

a) ansa Bbixogos DO1 - DO4

VD1
|

=]

| P1
@ DOxB D—"—" +U,
DOxA ° -

6) ana BeixogoB DOS5 - DO8

PucyHok 6.10 — Cxema noakniovyeHus Harpy3ku k B9 tuna «K»
(avop VD ponxeH ObITb paccuyuTaH Ha HanpsikeHue 100 B u Tok 1 A)
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Mpunoxexne b. CxeMbl NoakMOYEHNs

MpumeyvaHusa

1) Mpynnsl Bbixogoe DO1...DO2 1 DO3...DO4 ranbBaHW4eCK/ pa3Bsi3aHbl, BbIXOAbI
DO5...DOS8 ranbBaHU4eckn pasBsa3aHbl;

2) Ong Bbixogos DO1...DO4 MOXHO MCMONb30BaTb BCTPOEHHbIN BMOK NUTaHWA: oaunH
obLWwui unn Asa pasHbIX.

3) Mpwn ncnonb3oBaHnn Ans BbIXOA0B 0AHOro BIN HeobxoanmMo 06beanHNTL:

- anst DO1...DO4 knemmbl COM1 1 COMZ2;

- ansa DOS5...DO8 knemmbl DOXA (+).

R Harp
1 o N
' | ci
0.1x630 B
R2
VSi 47...68 Om
: ol
¢dasa

PucyHok 6.11 — Cxema noagknto4yeHus Harpy3ku Kk B9 tuna «C»

¢dasa
. ol
R2
DOXB (-) T
A Ruarp
— oN

PucyHok 5.12 — Cxema noakntoyeHus Harpy3ku Kk B3 tuna «C»
ABYX TUPUCTOPOB, NOAKMNIOYEHHbIX BCTPEYHO-NapannenbHO
(R2=47... 68 Om, C1=0.1mkx630 B)
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Mpunoxexne b. CxeMbl NOAKMIOYEHNS

+ TeeppotenbHoe
_ pene

PucyHok B.13 — Cxema nogkn4eHusa Harpy3ku Kk BO tuna «T»

nNK73
Cetb
[1]2] [wlx[v]z]
90...245 06umit Boex

a - o M T axoﬂoa w W M~

g g g g g 88§

& g @ @ S & @ o
[27]28] 29| 30| 31[ 32| 33| 34| 35|36 37[38]  [39[40[41]42]
MP1 ZY XW
[1]2] [3]a]s]e]7]8]o]r0]11]12]13]14]15]16]17]18]19]20]21][22]23]24]25]26]
FITEiiiisiEiiEEEEizi iy
23d3diisiiiiiiiiiiiizaizai

PucyHok 6.14 — Cxema nogkntouyeHusa moayna MP1 k MJIK73
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Mpunoxexne b. CxeMbl NoakMOYEHNs

S
LuckpetHele gllg :—@ :ﬁﬁ
B ot —-=1®) (—Hs2
Di3 :@ :mf_s-I
DI2 (@H—AR
Dn: :ms-z
LSS @— Al5-1 | YHuBepcansHbie
AT Ol | o
i Z @@:ﬂgﬁg
8 19 Ot
Buons| D08 —1-GD) OrsmiX
Sy QOTir,
004 ——= (@) GOH—A-1
003 —Hz9) @—— o4y
D02 __@ RS-485/ RS-485/ @——W ] WCTO4HMK NuTanug 24 B
001 —H29 MP1  RS-232 RS-232 @——mv‘
COMI — @——QEWJ CeTb
gooo
WXYZ BIAl B2A

L ] L 1
Wmepdeiic c MP1 RS-485 (A1, B1, A2, B2)
wm RS-232 (RJ-12)

PucyHok B.15 — Cxema pacnonoxeHusi 1 Ha3Ha4yeHus knemm Ha MNK73
(BuA Ha 3a4HIOKO CTEHKY Kopnyca)

MpumeyaHune - MHtepdencol RS-485 n RS-232 B KOMMMEKT NOCTaBKM HE BXOAAT, WH-
TepdpericHasa nnara ¢ pasnM4HbIMM KOMOMHaUMAMN MHTEPEENCOB 3aKkasbiBAaETCS OTAENBHO.

60



Mpunoxexne B. Cxembl noakntoyaembix kabenen

MpunoxeHue B. Cxembl noagknoyaeMbix kKabeneun

Bupg cboky
1,5m
——T VY L ""' :l
L%. " -
Bua ceepxy
5
‘ S {| "1 1°o
— A/ ] (o]
] 1 o}
= 11 | [}
1 —T— 'l\\\ I [e] 0
\ OJ1
TC6P6C DB-9F

(RJ12)

PucyHok B.1 — Cxema kabensa nporpammupoBaHusa KC1, Bxoasiwero B KOM-
NMeKT NocTaBKu

Bua cboky
1,5m

Cl

Bup ceepxy
5
6 g —— 11 | (o] O
\ | (o]
— \/ [¢]
| I/
— i | o
1 == "‘“_ I o O
OJ1
TC6P6C DB-9F

(RJ12)

PucyHok B.2 — Cxema kabens nporpammupoBaHusa KC2
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MpwunoxeHne B. Cxembl noakntovaembix kabenen

Bup, cOoky

—J1 ,

% :
)
Pazwem MK Bup ceepxy ,é
— GND_ S
[

=

Q

:l Tx = é
1 || > %

/ X\ Rx

TCEP6C 3

GND Rx Tx (RI12) =

PucyHok B.3 — Cxema kabens ana nogkntoyeHus MNMIK73 k nopty RS-232

MpumeyvaHnna

1) [na noAKNYeHNs MOXET MCNoNb30oBaThCs roToBbln kabenb KC2 «MK—TlaHenb»,
npruobpeTaeTcsa OTAENbHO.

2) Kabenb nporpammupoBanusa KC1, BXOAALWMI B KOMMNIEKT NOCTaBKW, NpegHa3HayYeH
ans nogkntoveHnss kK MK 1M He MoxeT ObITb MCMONb30oBaH AMfs1 MOAKIOYEHUs K Mnop-
Ty RS-232 DBGU pgpyrux yCTpOWCTB.
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MpunoxeHue I'. HasHayeHne KOHTAKTOB KINEMMHOM KONOOKM

MpunoxeHune I'. Ha3aHayeHne KOHTAKTOB KIIEMMHOM KONOAKMU

npubopa
Howmep HasHa4yeHune Howmep HasHa4yeHune

KOHTaKTa KOHTaKTa

1 Mutanune (CeTb) (220V) 25 O6wwin ans BbIxodos 1, 2
(CoM1)

2 Mutanne (Cetb) (220V) 26 Bobixog 1 (DO1)

3 VCTOYHMK HanpshXkeHusa MuHyc | 27 Bbixog 2 (DO2)

24 B (0V)
4 VCTOYHMK HanpseHnst ninoc 28 Beixog 3 (DO3)
24 B (24V)

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

6 Bxog 1-2 (Al1-2) 30 O6wui ansa sbixodos 3, 4
(COM2)

7 Bxog R (AlI-R) 31 Bbixog 5A (DO5A) (+)

8 Bxoa 2-1 (Al2-1) 32 Bbixog 5B (DO5B) (-)

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

10 Bxog 3-1 (AI3-1) 34 Bobixog 6B (DOEB) (-)

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

12 Bxog R (AlI-R) 36 Bobixog 7B (DO7B) (-)

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

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

15 Bxopg 5-1 (AI5-1) 39 MuTtaHne anckpeTHbIX Bxo4os 1
-4 (Ss1)

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

17 Bxoa R (AI-R) 41 [nckpeTHbin Bxog 2 (DI2)

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

19 Bxog 6-2 (Al6-2) 43 OunckpeTHbii Bxog 4 (DI4)

20 Bxog 7-1 (Al7-1) 44 OuckpeTHbii Bxoa 5 (DI5)

21 Bxog 7-2 (Al7-2) 45 OuckpeTHbivi Bxoa 6 (DI6)

22 Bxoa R (AI-R) 46 [nckpeTHbin Bxog 7 (DI7)

23 Bxog 8-1 (AI8-1) 47 [wnckpeTHbin Bxog 8 (DI8)

24 Bxopg 8-2 (AI8-2) 48 lMnTaHne anckpeTHbIX BXOAOB 5
-8(SS2)
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Mpunoxenwne [. Kogbl olwumbok koHTponnepa

MpunoxeHue [1. Koabl ounboOK KOHTpoONNepa

Koa Pacwndposka Yto genatb nonb3oBaTenio
OLINOKK OLMNGKK
OTtcyTcTBYeT Owubka
0 |'|ep93arpy3|(a npw BKIKO- MosxHo npogonxatb paﬁoTy
YEHUM NUTaHNS
HenpaBunbHbIi rpachuk CHKEHUS HANPSHKEHWS NUTaHKs. Bo3MoxHO,
2 Bbixoa n3 sleep umeeTcs annapaTHas npo6nema. MNpu HeoOHOKPaTHOM NPOSIBNEHMM
PEKOMEHAYETCS OTMPAaBUTHL KOHTPOIINEP B PEMOHT
Mpowusowwna nepesarpys-
3 gi;T%%%ﬁgshMe;igge- MpoBeputb nporpammy CoDeSys Ha Hannyue ownbok.
3aBUCaHNEM
MpousoLna nepesarpyska nonb3oBaTeniemM HaxaThem 3-X KHOMKOK Ha
4 Soft reset KnaBsuaType KoHTponnepa nubo nepesarpyaka 6bina BblaBaHa U3 nNpo-
rpammbl CoDeSys
Mepe3arpyska no nosiBneHuio curHana Ha Hoxke Reset LM, 1ot curHan
5 User reset MOXET OblTb HaBeZleH CUIbHO NOMeXoii NM60 NapasuTHLIMU yTeYKamm
Ha nnate (Hanpumep, B ClyYae Hanuuus Bnarv BHyTpu kopnyca). Npo-
CYLUNTb KOHTPONMEp, ECIN HEe NMOMOraeT — OTNPaBUTb B PEMOHT
6 lMepesarpyska no curHany | HapyweHue pexvuMa nutaHus cxeMbl KoHTponnepa. [Mpu HeopgHoKpaT-
BrownOut HOM MPOSIBNEHWM PEKOMEHLYETCS OTNPaBUTb KOHTPOIIIEP B PEMOHT
201 OLwwmnbka B3auMoaenCcTBUS
¢ EEPROM .
OLVGKa 33NV B 3Tn owwmbky moryT 65>|Tb obycrosneHbl Mo owwrbkol B nporpamme
402 EEPROM CoDeSys, cBs3aHHON, HanNpUMep, CO CIULIKOM YacTbiMu 06paLLEHUsIMU K
namst EEPROM koHTponnepa, nubo HapyLieHueM (hyHKUMIA paboThl
403 Owwmbka uTeHms 13 camoro EEPROM. B nocneaHem cryyae Heo6X0anMo 0TRPaBuTL KOH-
EEPROM TPONNEeP B PEMOHT
404 Owwnbka paboTbl
EEPROM
500 Saronoaq_K KoHdwurypauwm | Mporpamma CoDeSys B KOHTPOMNEP 3anMcaHa HEKOPPEKTHO 1 €€ Heob-
NOBPEXAEH XOAMMO OBHOBWUTB.
so1 CIIMLLKOM MHOTO YpOBHeik Owmbka B nporpamme CodeSys, co3gaHo CIULLKOM MHOTO ypoEHeﬁ .
KOHCDMypaLIAK BINOXEHHOCTY NPK CO3/1aHMM NOMb30BaTENBCKMX NapameTpos. Ee Heob-
X0AMMO yCTpaHuUTb. PaspelueHo He Gonee 6 ypoBHeV BIIOXEHHOCTH.
Owwmbka Bcromoratenb-
600 HOrO MpoLeccopa Aunc- OTnpaBuUTb KOHTPOMNNEP B PEMOHT
nnes
Owwmbka BCnomoratenb-
601 Horo npoueccopa aHano- | OTnpaBUTb KOHTPONeEP B PEMOHT
roBbIX BXO/I0B/BbIXOA0B
1001 [lepeso koHurypaLmm Owmbka B nporpamme CoDeSys npu co3aaHum nonb3oBaTenbCkux na-

COLEPXUT oLUMBKN

pameTpoB, KOTOPYHO Heobxoaumo YCTPaHUTb

Owwnbkm ¢ kogom 0...6 ABNSATCA HE KPUTUYHBIMUK, MHAMUMPYOTCa Ha KK B oTna-
OOYHOM pexmMe TOMbKO Mo 3anpocy Morb3oBaTens U He COMPOBOXAAKTCA 3BYKOBOW CUr-
Hanu3auuen. MNepexon B OTNafoYHbIA PEXUM OCYLLIECTBISETCA KOMOUHaLMen KHoMok Bhl-
xoa+AnbT+BBOoA.

Ownbkun c kogamn 6onblimmm 400 aBRATCS KPUTUMYHLIMK. PaboTa nporpammbl KOH-
Tponnepa OCTaHaBMMBAETCS, KOHTPOMEP NEPEXOAUT B PEXUM MHAMKALMM KOAa OLIMOOK
Ha 9KpaHe, CONPOBOXAAILNNCSA 3BYKOBOW CUrHanmsaumen.
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Mpunoxexne E. Kogbl owmbok nameputens

MpunoxeHue E. Koabl ownbok namepurtens

nsmeputens) npusedeHsl B Tabnuue E.1.

Koabl owmbok nameputens (pacumdpoBka TEKCTOBOW MHpopmaLuumn 06 owmnbkax

Tabnuua E.1 — PacwumndpoBka TeKcToBOM MHpOopmaLmm 06 owmbkax usmepurens

TekcT Ha .
Kon WKN PacwudpoBka OencTtBusa nonb3oBarens
BHyTpeHHAs owmnbka npmbopa.
0 Ownbka M3mepeHHoe 3HauyeHne 3aBeqomo He | MepesarpysuTb npubop, ecnv
MMEepUT. BEPHO He nomMoraeT — OTNpaBuTb B
PEMOHT.
Het pan-
6 HbIX HeT gaHHbIX n3mepeHus Mopoxpatb 3...5 cek.
Bknountb COOTBETCTBYIOLMI
7 ,D,aTHMK" [ATHMK OTRIIONGH BXO[, B napameTpe koHdurypa-
OTKIMIOYEH umsa \ aHanorosble Bx \ Tun
Bxopaa X (x=1...8).
Buicokasi t Benuka TemnepaTypa xonogHoro cnas, | Temnepartypa npubopa He co-
8 XC TN perncTpupytoLLero TemnepaTypy npu- | OTBETCTBYET YCINOBUSAM 3KC-
6opa nnyarauum, — MPUBECTM B HOP-
Mmy;
Ownbka kannbposku, — Npo-
Huskas t Mana TemnepaTypa X0noAHOro cnas, E\?ucn? ;iﬂ:g%cﬁ%s:”_oiz? ..
9 XC T perucTpuypytoLlero Temnepartypy npu- p , p
6opa 3anycTuTb Npubop, ecnu He
nomoraet, — obpaTuTbCA B pe-
MOHT.
HenpaBunbHO ycTaHOBNEH TuN
JaTyuka, — NpoBepUTb, yCTa-
HOBUTb NPaBUIILHO;
[aTynk HeHageXxHO NoaKIto-
YeH, — NPOBEPUTbL HAOEXKHOCTb
KpenneHnst oatymka;
[aTtunk HeucnpaeeH, — 3ame-
a 3HayeHue |BbluMcneHHoe 3Ha4YeHne CrmnLKom HUTb:
BENNKO BENNKO

[atuuk namepseT Temnepary-
Py BblLLe JOMNYyCKaeMoW, — Bbl-
OpaTb Apyron AaTyvk;
AnnapatHas owwubka, — nepe-
3anycTuTb Npubop, ecnu He
nomoraeT, — obpaTuTbCH B pe-
MOHT.
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Mpwunoxexune E. Kogpl owmbok namepurens

Koa

TeKkcT Ha
XKH

PacuwmdpoBka

OencTBua nonb3oBaTens

3HayeHue
marno

BbluncneHHoe 3Ha4YeHne CrnLKOM
Mano

HenpaBunbHO ycTaHOBMNEH THN
Jartyuvka, — npoBepuTb, ycTa-
HOBWTb NPaBUIbHO;

[laTymk HeHapexHoO noakmto-
YeH, — NPOBEpPUTb HagEeXHOCTb
KpenneHus gaTyumka;

[artymk HencnpaBeH, — 3ame-
HUTB;

JaTtumk namepset TemnepaTty-
py HUXe [OMNYCKAaeMON, — Bbl-
GpaTb ApYro gaTyuk;
AnnapatHas owwubka, — nepe-
3anyctuTb npubop, ecnu He
nomoraet, — obpaTuTbCs B pe-
MOHT.

KopoTtkoe
3am.

KopoTkoe 3ambikaHue

(maHHasa MHAMKaumsa He BO3HUKaeT npu
K3 ¢ gatunkom Ha BXode Tuna «Tep-
Monapa» Unn «yHUMPULMPOBaHHbIN
[aTyYMK MO HaMNPSXKEHNUIO N TOKY»)

3aMKHYTbI HAKOPOTKO BXObl
npubopa, — yCTpaHuThb;
HenpaBunbHO nogknoyeH gat-
YUK, — YCTPaHUTb;
HenpaBunbHo BbIGpaH Tun
[artyuka, — NOMeHsTb in-t;
[aTtyuk HencnpaseH, — 3ame-
HUTB;

AnnapaTtHas owmnbka, — nepe-
3anyctutb Npubop, ecnu He
rnomoraet, — 06paTUTbLCH B pe-
MOHT.

O6pbiB
aaruvka

O6pbIB AaTymka

(maHHas MHOMKaums He BO3HUKaEeT npu
06pbIBE «YHUPMLMPOBAHHOIO AaTyuKa
MO HANPSPKEHMNIO U TOKY»)

[aTunk He NoaKIYeH K CooT-
BETCTBYIOLLEMY BXOAY, - NoA-
KIMHOYUTb;

ID,aT‘-II/IK HenpaBuIiibHO NOAKIIO-
YeH, — NOAKMNIYNTb NpaBUITbHO;
HenpasunbHo BbIGpaH TMN
AaTynka, — NOMeHATb in-t;
[aTunk HencnpaseH, — 3ame-
HWTb;

AnnapaTtHas owubka, — nepe-
3anycTuTb Npubop, ecnu He
nomoraet, — obpaTuTbCs B pe-
MOHT.
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Mpunoxexne E. Kogbl owmbok nameputens

TekcT Ha -
Koa WKW PacwudpoBka OencTBuA nonb3oBartens
BHyTpeHHAs AnnapaTHas
HeT cBsA3u olwmbka, — nepesanycTuTb Npu-
e OrtcyTtcTBue cBsaun ¢ ALM P Y P
c AUn 6op, ecnu He nomoraert, — 06-
paTUTbLCS B PEMOHT.
He npoBeneHa kannbposka, —
NpoBeCTU KanubpoBKy;
. . Kannbposka npoBegeHa He-
Owmnbka HekoppekTHbIN kanMbpPOBOYHbIV KO- P poBea
f KOPPEKTHO, — MPOBECTH Kanmb-
Kanunop. apdpuumeHT

POBKy;
HeuncnpaseH npubop, - obpa-
TUTBLCS B PEMOHT.
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rlpI/IJ'IO)KeHI/Ie XK. MopxntoyeHne TEepMOMETPOB CONPOTUBIIEHNA NO ,D.ByXI'IpOBO,CI.HOVI cxeme

MpunoxeHue X. MNoaknioyeHne TepMOMETPOB CONPOTUBIIEHUA
no ABYXNpPOBOAHOW CXxeme

K.1 Kak ykasbiBanocb paHee, NpuMeHsieMble B KayecTBe AaT4MKOB TEPMOMETPbI CO-
NPOTUBMEHMS AOMKHblI COEANHATBLCA C aHanoroBbiMu Bxogamu MJIK73 no TpexnpoBoaHON
CXeMme, MCMonb30BaHWe KOTOPbIX HENTpanu3yeT BMWUSHWE COMPOTUBIIEHUS COeOUHUTElb-
HbIX MPOBOAOB Ha pe3yrnbTaThl M3mepeHus. OQHaKo B TEXHNYECKN 0BOCHOBAHHbIX CryYasax
(ranpumep, Korga yctaHoBka npubopa npounsBoaMTCca Ha obbekTax, 0bopyaOBaHHbIX pa-
Hee NPONOXEHHbIMW MOHTaXHbIMW Tpaccamu) Takoe COeAUHEHNE MOXET ObITb BbIMOTHEHO
1 No ABYXNPOBOAHOW cxeme. Takoe coeAuHeHne peKkoMeHAYyeTCs NPUMEHATL AN BbICOKO-
OMHbIX gatynkos (500, 1000 Om).

[Mpn ncnonb3oBaHMKM ABYXNPOBOAHOW CXeMbl criefyeT NMOMHWUTb, YTO NoKasaHus npu-
6opa B HeKOTOpOW cTeneHun GyayT 3aBUCETb OT U3MEHEHUS TeMnepaTypbl CPeabl, OKpY-
XKaloWwen NUHUI0 CBA3M «aaTyuk-npubop». MNpumep nogknoyeHnss TepMomeTpa ConpoTuB-
neHus K KoHTakTam «Bxogl» npuBeaeH Ha pucyHke B.3.

Mpun ncnonb3oBaHWM OBYXNPOBOAHOM CXEMbl NEpe Havanom akcnnyartauum npunbopa
HeOOX0AMMO BbINOSNHUTL AENCTBUS, ykadaHHble B . XK.2...2K.8.

K.2 TMpoussecTn NoAknNioYeHne gatymka no ABYXNPOBOOHOW CXEME K COOTBETCTBYIO-
Lemy BxoAy npvbopa, aHanormyHo ToMy, Kak 9To ykazaHo Ha pucyHke b.3.

K.3 TNogknounTb K NMMHUK CBSA3M «AaT4MK-Npubop» (K NpPOTUBOMNONOXHbLIM OT nNpubopa
KOHLaM NHMK) BMECTO TEpMOMETpa MarasuH conpoTuBneHust tuna P4831 (unu nogo6-
HbI €My C KINaccoM TOYHOCTU He xyxe 0,05).

K.4 YcTtaHOBWUTbL Ha MarasvHe 3HayeHue, paBHOE COMPOTMBIEHUIO TepMOMeETpa npu
Temnepatype 0 °C (50.000, 100.000 mnm 1000.000 Om B 3aBMCMMOCTM OT Tuna npume-
HSeMOro fartyvka).

K.5 TNopgaTb nuTaHve Ha NpMbop 1 Ha COOTBETCTBYIOLLIEM KaHarne Mo nokasaHusm uH-
OukaTopa 3adMKCMpPOBaTb BENMYMHY OTKIIOHEHUS TemnepaTtypbl oT 3HadeHus 0,0 °C. lMo-
Ny4yeHHOe OTKIOHeHWe Bcerga OOMKHO UMEeTb MONOXUTENbHOE 3HadYeHne, a BennuimHa ero
OyneT 3aBUCETb OT COMPOTUBEHNS NIMHUN CBA3UN «AaTYUK-NPUOOp>.

>K.6 YcrtaHoBWTL AN AaHHOro Aatyuka B napameTpe «CmelleHne Bxoda» KOaddu-
LUMEHT KOPPEKLMN paBHbIA 3HAYEHUIO, 3a(hMKCMPOBAHHOMY MNP BbINOMHEHUU pPaboT Mo M.
XK.5 (oTknoHeHne nokadaHui mHamkatopa ot 0,0 °C), HO B3ATOMY C MPOTMBOMONOXHbLIM
3HAKOM, T.€. CO 3HAaKOM MUHYC.

Mpumep lMocre noaknioyYeHUss KO BXOAy KaHarna TepMOMETpa COMPOTMBIIEHUSA MO
[BYXNPOBOAHOW CXEME W BbINOSHEHUS! paboT no n. XK.5 Ha uHAMkaTope 3aduKCUpoBaHbI
nokasaHus 12,6 °C. [Ina koMneHcauuy ConpoTUBIIEHUSI NINHAM CBSI3W B NPOrpamMmMUMpyeMoMm
napameTpe «CMeLleHue BXofa» AaTyMKa KaHana crieqyeT yCTaHOBUTb 3HaveHue — 012.6.

XK.7 TpoBepnTb NpaBUNBHOCTL 3afaHNA KOPPEKUMM; ANA 9TOro criedyeT, He N3MeHsis
COMPOTMBNEHUS Ha MarasuHe, nepesectn npubop B pexum PABOTA n ybeanTtbes, 4TO
nokasaHus Ha COOTBETCTBYKOLLEM KaHane mHamkatopa pasHbl 0 °C (¢ abcontoTHOW no-
rpewHocTbio He xyxe 0,2 °C). lNMpu HeobXxoAMMOCTM 3TK onepaunn crneayeT BbIMONHUTb
ANs OCTamnbHbIX KAHANOB N3MEPEHUs.
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MpunoxeHne N. OTcoeguHeHne KNeMMHbIX KONOA0K

MpunoxeHne U. OTcoegnHeHMe KNeMMHbIX KONOAOK

W.1 Ona otcoeguHeHus knemmHblx konogok MP1 n RS-485 (kneMMHbIX KONogokK
RS-485 mMoxeT He ObITb B KOHTPOSIEPE) Ha 3afHe CTEHKe KOHTponnepa Heobxoanmo
BbIMONHWTL CregyoLlee:

1) OTKMOYNTBL NUTaHME KOHTPOMMEpPa M NOAKIMIOYEHHBIX K HEMY YCTPOWCTB;

2) nNOTHAHYTb KOMOAKM B CTOPOHY OT npubopa.

.2 [nsa oTcoeanHeHWs KNEMMHbIX KONOAOK Ha BOKOBbIX CTEHKAax KOHTpornnepa
cnepyeT pyKOBOACTBOBATLCS PUCYHKOM W.1:

1) OTKMYNTBL NUTaHME KOHTPOMMEpPa M NOAKIMIOYEHHBIX K HEMY YCTPOWCTB;

2) ecnu K CbeMHbIM KOroAkam M pasbemMam Ha 3afHel CTeHke KOHTponsepa nog-
KMYeHbl MMHUM CBA3KM, TO HEOBXOAMMO OTCOEANHUTDL ChbEMHbIE KOMOAKN C MOAKIMIOYEHHbI-
MU NIMHUSIMU CBSA3W, NOTAHYB MX B CTOPOHY OT npubopa, a Takke 0TcoeauHUTb kabenn
RS-232 ot pasbemoB RJ-12 (pasbemMoB RS-232 MOXeT He GbiTb B KOHTPOMEpeE);

3) CHATb 3afHIOK KPbILKY KOprnyca, AN 4Yero noovyepefHo BbIBUHTUTbL OTBEPTKOW
YyeTbIpe BUHTa U3 3a4HEen KpbILku (CM. pucyHok A.1);

4) BbIKPYTUTb MO ABa (PUKCHPYIOLLUX BUHTA N3 KaXKOOW KOMOOKM;

5) noageTb KONOAKU OTBEPTKOM C ABYX OOKOBbIX CTOPOH WM CHSATb B HarnpaBlieHUW,
yKa3aHHOM Ha pucyHke W.1 cTpenkou;

.3 C6opky npon3BoanTb B 0bpaTHOM NocrnenoBaTenbHOCTH.
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MpunoxeHne UN. OTcoegnmHeHNE KNEMMHbIX KONIOL4OK

PucyHok U.1 — OTcoeanHeHNEe KIeMMHbIX KONOAOK C GOKOBbLIX CTEHOK KOHTponnepa
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Mpunoxexune K. 3ameHa nHTepdencHom NnaTbl B KOHTpONnepe

MpunoxeHune K. 3ameHa uHTepdencHoOM nnaTbl B KOHTpoOnnepe

[nsa onpegeneHHoOCTU, B AaHHOM MPUMOXEHUU npeanonaraeTcs, YTo B KOHTPOI-
nepe ycraHoBreHa uHtepdericHan nnarta MN73-0 (6asosas) n TpebyeTcst ee 3aMeHNTb Ha
apyryto. Ecnu B koHTponnepe yctaHoBreHa He N73-0, n TpebyeTtcs ee 3amMeHUTb, TO
nenicteus OyayT aHanormMyHbIMK.

Ons 3ameHbl MHTepgEeNCcHOW nnatbl B KOHTPOMNepe HeobXOoOUMO BbIMOMHUTL
cnepyioulee:

1) OTKMNKYUTb NUTaHWE KOHTPOIepa 1 NOAKMIOYEHHbIX K HEMY YCTPOMNCTB;

2) oTtcoegnHuTb CbemMHyto kornogky MP1 Ha 3agHeln CTeHke KOHTponnepa, MOTSHYB
ee B CTOpPOHy oT npubopa;

3)  CHATb 3a4HI0K0 KPbILIKY KOpMyca, Afs Yero noovYepenHo BbIBUHTUTb OTBEPTKOM
yeTbIpe BUHTA U3 3aHew KpbILky (cM. pucyHok K.1);

4)  BbIBUHTUTb 4 NIACTUKOBbLIX BUHTA U3 MHTepdericHon nnatbl MN73-0 n otcoean-
HWUTb NATy OT MEXMNMATHOrO pa3bemMa B HanpaBneHun, ykazaHHOM Ha pucyHke K.1 cTpenkoi;

5)  ycTaHOBWTb HOBYIO MHTEPMENCHY NnaTy Ha MecTo CTapoW, Npu 3TOM Heobxo-
OUMO NMPOKOHTPONUPOBATh, YTOObI BCE KOHTaKTbl MEXMNNATHOro pasbema bblnv coeguHeHbI
CO BCEMU KOHTaKTamu pasbema Ha UHTepdencHON nnare;

BHumanwue! Mpu HenpaeunbHON yCTaHOBKE MHTEPMENCHOWN NnaTbl — KOHTponnep
MOXeT BbIATV U3 CTPOSI MOCIIE BKIOYEHNS €ro MUTaHus.

6) 3aBVMHTUTb 4 NNACTUKOBbLIX BUHTa B HOBYID UHTEPMENCHYIO NnaTy, KOHTPONMpPYS
ycunue;

7) nepen TeM Kak ycTaHaBNUBaTb 3a[HIOK KPbILLKY Kopryca ee Heobxoaumo
popabotaTtb, ANsg 3T0ro Heo6XxoAMMO BbIPE3aTb B HEW OKHa NoA pasbeMbl MHTepdencos
RS-232 1 RS-485 B cooTBeTcTBUN C Tabnuuen K.1:

8) yCTaHOBWTb 3aHIOK0 KPbILLKY KOPMyCa, a Takke CbeMHbIE KONOAKM MHTepdencoB
MP1 n RS-485 (ecnu ecTb), NPOBEPMB YTO CbEMHbIE KONMOAKM CBOOOAHO yCTaHaBNMBaloT-
CA 1 yaansoTcs u3 gopaboTaHHOW 3afHeln KpbILWKU Kopryca, a pasbeMbl MHTEPdECoB
RS-232 (ecnu ecTb) — cBOGOAHO BXOOAT B OKHA 3afiHEWN KPbILLKK;

9) nooyepenHO 3aBUHTUTL OTBEPTKOM YeTbipe BUHTa B 3a4HIOK0 KPbILLKY Kopryca.
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Mpunoxexune K. 3ameHa nHTepdencHon nnaTbl B KOHTpoONepe

Ta6nuua K.1 — [lopaboTka 3agHel KpbILWKK KOpnyca noj pa3beMbl UHTepdencoB

HanmeHoBaHue Cxema nopaboTok 3agHen BcTpoeHHbIe nHTep-
nHTepdencHon KPbILWKKU Koprnyca (Bbipe3aemoe OKHO cdenchbl
nnartbl BblAeNIeHO YacTol NYHKTUPHOM NIMHUEeN) | (cneBa HanpaBo)
Mnn73-1 MP1, otcytcTByeT, RS-
232
RS-485/ Rs-485;
NHS-232 RS-232
nN73-2 v MP1, RS-485, otcyTtcT-
ByeT
RS-485/ Rs-485;
RS-232  Rs-230
nn73-3 : MP1, RS-232, RS-232
RS-485/ Rs-485;
EHS-232 RS-232
nn73-4 ' MP1, RS-485, RS-232
nn73-5 MP1, RS-485, RS-485

Mpumeyanune — [lopaboTka BbINONHAETCA NO CXeMe, COOTBETCTBYIOLLEA yCTaHaBNMBae-
MOV MHTEPMENCHOW NNaTe HOXOM, CKanbnenem unu gpyrum Nogxoasaium MHCTPYMEHTOM.
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Mpunoxexune K. 3ameHa nHTepdencHom NnaTbl B KOHTpONnepe

PucyHok K.1 — 3ameHa nHTepdericHon nnatbl
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