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BeeneHune

HacTosiliee pykOBOACTBO MO 3KChnyatauum npegHasHaydeHo Ans 03HaKOMIeHus
obcnyxuBaroLLlero nepcoHana C yCTPOWCTBOM, KOHCTPyKUMEN, paboTon U TEXHUYECKMM
obcnyxuBaHvem KOHTponnepa nporpammupyemoro norudeckoro OBEH TMJIK73 (ganee no
TEKCTY TakKe MMEHYEMOTO «KOHTPONIep»).

PykoBOOCTBO MO 3KCMfyaTauuu pacnpocTpaHaeTca Ha npubopbl, BbIMYLLEHHbIE B
cooTBeTcTBUM € TY Y 27.1-35348663-035:2015.

KoHTponnep BbinyckaeTcd B pasnu4YHbIX WCMOMHEHUSX, OTMMYAIOLMXCA TUMOM
BCTPOEHHBLIX BbIXOAHbLIX YCTPOWCTB, NpefAHa3Ha4YeHHbIX AN YNpPaBreHUs BHELLHUMU
NCMONMHUTENBHBIMU MEXaHU3MaMu 1 YCTPOMCTBaMM, KONMYECTBOM U TUMOM UHTEPdENCOB
CBA3U, N Pa3NNYHbIMU JULEH3VOHHLIMW OrpaHUYeHAMM Ha pasmep namsTn obnacTtu
BBO/Ja-BbIBOAa NpoOrpamMmmbl KOHTponnepa.

McnonHeHno KOHTponnepa COOTBETCTBYET crieaytoLlee yCroBHOe 0603HaYeHme:

OBEH MJIK73-KKKKXXXX-Y,

roe X — Tun BCTPOEHHOIO BbIXOAHOMO YCTPOMCTBA.
Y —TMN  NWUEH3MOHHOro  COrMalleHnss Ha pasvep namatM — obnactu
BBOJA-BbIBOAA.

Tunbl BbIXOAHbIX 3/IEMEHTOB:

O — BbIXOAHOW 3rIEMEHT OTCYTCTBYET;
P — pene anekTpoMarHuTHoe;
K — onTtonapa TpaH3ucTopHas n—p—n-Tuna;
C — onTonapa CUMUCTOPHas;
T — BbIXOA ANs yNpaBreHns BHELUHUM TBEPAOTENbHbLIM pene;
W — undppoananoroBbii npeobpasoBaTtenb «napameTp — Tok 4...20 MA»;
Y — undppoaHanoroBbit NpeobpasoBaTtenb
«napameTp — HanpsbkeHue 0...10 B».

Twun NUUEH3MOHHOro OrpaHNYeHUs Ha pasMmep NaMATU ob6nactu BBoAa-BbIBOAA:

L — orpaHuyeHmne B 360 6anT;
M — orpaHnyeHue B 600 6anT.

MpumeyaHus

1 KoHTponnep MoXeT UMeTb B CBOEM COCTaBe OT YeTbIPeX 40 BOCbMWN BCTPOEHHbIX BbIXOAHbIX
YCTPOMCTB, MOXET KOMMIeKToBaTbCs, Mo TpeboBaHWMIO 3akasyvka, BbIXOOHLIMU
YCTPONCTBAMMN OJHOr0 UMK pasnuyHbIX TUMOB. BbixodHble ycTponcTBa ¢ HoMmepamun 1 — 4
Bcerga umeroT Tun «K», a BbIXOAHble YCTpoMcTBa C HoMepamu 5 — 8 MoryT umeTb
PasnuYHbIA TUMN UK OTCYTCTBOBaTb. TpebyemMble BbIXOAHbIE YCTPONCTBA C Homepamu 5 — 8
[OIMKHbI ObITb NepeyncrieHbl Npyu 3akase KOHTPONepa C yKasaHWeM KOHKPETHbIX Tuma u
MecTa MOHTaXa BbIXOHOro aremMeHTa.

2 [epBbiMM YeTbIPbMSA BbIXOAHBIMY 3rIEMEHTaMu BCeraa A0IKHbI ObiTb anemeHThbl Thna «K».



BeeneHuve

Mpumep 3anuncu 0Go3HaYeHNs KOHTPOMNepa B AOKYMEHTaLMKU Apyroi Npodykuuu, rae
OH MOXeT BbiTb NPUMEHEH:

Mporpammupyembin nornyeckunn kontponnep OBEH MNMNK73-KKKKPPYY-L
TY Y 27.1-35348663-035:2015.

Mpumep cokpalyeHHoro o603HaveHns npubopa npu ero 3akase:
OBEH MNJIK73-KKKKPPYY-L.

YKasaHHble MpuMepbl COOTBETCTBYIOT KOHTPOSMepy, OCHALleHHOMY B KayecTse
BbIXOOHbIX YCTPOWCTB YeTbipbMS ONTONapamMun TpaH3NCTOPHOro N—p—n-tTuna (Bbixoasl 1, 2,
3, 4), oanekTpomarHutHbiMM pene (Bbixogbl 5, 6) u gByms LAIN  «napameTtp —
HanpsbkeHue 0...10 B» (Bbixogbl 7, 8), orpaHnyeHne obnacty BBoga-Bbisoga 360 GaiT.

[nsa 3akasa OOCTYynNHbI cneayuime NcnonHeHna an6opa:

—  OBEH MJIK73-KKKKOOOO-L;
— OBEH IMJIK73-KKKKOOOO-M;
- OBEH MNK73-KKKKKKKK-L;
—  OBEH MJK73-KKKKKKKK-M;
— OBEH MJIK73-KKKKPPPP-L;
—  OBEH MNK73-KKKKPPPP-M;
—  OBEH MJK73-KKKKPPUU-L ;
—  OBEH MJIK73-KKKKPPUN-M;
—  OBEH MINK73-KKKKPPYY-L;
—  OBEH MJIK73-KKKKPPYY-M;
—  OBEH MNK73-KKKKUMUWN-L ;
—  OBEH MNK73-KKKKUMUU-M;
—  OBEH MJK73-KKKKYYYY-L;
— OBEH MJIK73-KKKKYYYY-M.

BHUMAHMUE! [ns 3aka3a gpyrMx HabopoB BbIXOJOB Heobxoaumo obpaiiatbcs B
rpynny TEXHUYECKOW Noaaep>KKM MO 3NEKTPOHHOMY afpecy support@owen.ua.

KoHtponnep OBEH MJIK73 moxeT umetb 00 Tpex nocrnefoBaTeribHbIX MHTEPdECcoB
cBsa3n. KoHdurypauus uHTepdpeiicoB onpenensieTca  yCTaHOBMEHHOW B npubop
«MHTepdencHon nnaton». B KOMNNEKT nocTaBkM  KOHTponnepa YyxXe BXOAUT
ycTaHoBneHHas B HeM «WHTepdeiicHas nnata MNN73-0», koTopasi coaepXXmT TOMbKO OAWH
nocriegoBaTtenbHbii  MHTepdenc — ¢ npubopom OBEH MP1. TNpu HeobxoammocTw,
BO3MOXHO M3MEHUTb (pacwmpuTb) Habop BCTPOEHHbLIX WHTepdencos, ANA 3TOro
HeobXoaAMMO [OMNOMHUTENbHO CAenaTb 3aka3 OdHOW U3  yKa3aHHblX B Tabnuue
«VHTepdencHbIX nnaT»:


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

BeeneHune

CokpalueHHoe o603Ha4YeHue uHTepdencHon nnaThbl BcTpoeHHble nHTepdenchl
nn73-1 WHTepdenc RS-232 — 1 wr.
Mnn73-2 WHTepdenc RS-485 — 1 wr.
Mn73-3 WHTepdenc RS-232 — 2 wi.
nnr3-4 UHTepdenc RS-232 — 1 wr.
UHTepdenc RS-485 — 1 wr.
Mn73-5 WHTepdenc RS-485 — 2 wiT.
MpumeuyaHne — Bce ykasaHHble B AaHHOW Tabnuue wHTepdencHble nnaTbl WMEKT Takke

BCTPOEHHbIN nHTEpderic ¢ npubopom OBEH MP1.

Mpumep 3anucu 0603HayYeHus uHTepdericHon nnatel MA73 B gokymeHTauun apyromn
NpoayKUMK, TAe OH MOXET ObITb MPUMEHEH:

UHTepdercHasa nnaTta NMN73-3.
Mpumep cokpalleHHoro 06o03Ha4eHns HTepdENCHONM NNaThl Npu ee 3akase:
nn73-3.

MpumeuyaHue — ViHdopmaumsa o pasmepe obnacTv namaT BBoAa-BbIBOAA U ee pacnpegeneHnm
copepxutca B pasgene «KoHdurypupoBaHme obnactm Beoga-BeiBoga [MJIK»  pykoBoacTBa
nonb3oBatens «lporpammupoBaHne nporpammmupyeMbix normyeckux koHtponnepos OBEH MJTK63 u
MNK73», pa3meLLeHHOro Ha KOMMaKT-AMCKe, BXOASILLEM B KOMMIIEKT MOCTaBKM KOHTponnepa.




BeeneHuve

MCHOﬂb3yeMble TePMHWHbI U COKpaLwleHnsa

AWG

CoDeSys

Modbus

Retain-namsaTb
Retain-nepemeHHble

AUn

BY

XKU
KoHdpurypaTop MK

HCX

nK

nnK

no
MNonb3oBaTtenbckas
nporpamma

]

P3

™

TC

UAMN

LleneBown chann

LUncdposon sBxon
TMna 1

LucpoBoi Bxoa
TMna 2

(American  Wire  Gauge) — amepuKaHCKUM  CcTaHaapT
TMNOpa3MepoB  MefdHbIX MNpPOBOAOB, B  KOTOPOM  MX
reomeTpuyeckue pasmepbl (quameTp nposoga) obosHavaeTcs
uncposbiM Kogom ot 1 go 50.

(Controllers  Development  System) -
obecneyeHue, cneunannsnpoBaHHas cpeda
NporpaMMUpPOBAaHUS  NIOTMYECKUX KOHTpOnnepos. Toprosas
Mapka komnaHum 3S-Smart Software Solutions GmbH.
OTKpbITbIA MpoTOKON obMeHa no cetu RS-485, paspabotaH
komnaHuen ModiCon, B HacTosLLMIN MOMEHT NOAAEPXKMBAETCS
HesaBucumou opraHm3aumen Modbus-IDA (www.modbus.org).
3HeproHesaBsucumas namsTb ANs XpaHeHus 3HadveHun Retain-
nepeMeHHbIX NOMb30BaTeNbCKOW NPOrpaMmel.

NMepeMeHHble  MONb3oBaTENbCKON  MPOTPamMbl,  3HAYEHUS
KOTOPbIX COXPaHSOTCS MPU BbIKMIOYEHUW MUTAHNSA KOHTpONnepa.
aHanoro-undposol npeobpasosBaTens.

BbIXOAHOE YCTPOWNCTBO.

XVUAKOKPUCTaNMYECKNi MHAMKATOP.

(PLC-Configuration) — pepaktop CoDeSys, B KkOoTOpOM
onpefensieTca COCTaB annapaTtHblX CpefcTB, a Tak e
NpPoV3BOAMTCS HacTpolika napameTpoB BBOAA/BbIBOAA.
HOMWHarbHas cTaTnyecKkas xapakTepucTuka.

nepCcoHarnbHbIN KOMMNbOTEP.

nporpaMMupyemblil TIOrM4eCKniA KOHTponep.

nporpammHoe obecneyeHue.

nporpamma KoHTponnepa, cosgaHHas B cpefe CoDeSys
none3oBaTenem (Mnn NMLOM, MPOU3BOASALLMM €ro HayanbHoe
nporpaMmMmpoBaHue).

PYKOBOACTBO none3oBaTens «[porpammupoBaHue
nporpaMmmMupyemMbIx norm4eckux koHtponnepos OBEH TMJIK63
n MJIK73».

PYKOBOACTBO MO 3KCnnyaTaumu.

TepMonapa (npeobpasoBaTenb TEPMOINEKTPUHECKUIA).
TepmMonpeobpasoBaTesib CONPOTUBIIEHUS.

uncpoaHanorosblvi NpeobpasoBaTerns.

(Target-cpaiin) — cpann unmn Habop caiinos, NocTaBnNSEMbIX
npovssoauTenemM, codepxalumii MHdopmauuio O pecypcax
KOHTpoOnnepa, KonmyecTse BXOAOB M BbIXOAOB, MHTepdencax
n 1.40. WHctannupytotcs B CoDeSys gnsi cooOuweHus en
OaHHOW nHopmaumn.

ans N3MepUTEnbHbIX CUrHarnos, nonyyaembix  OT
MEXaHWYeCKNX KOHTaKTOB KOMMYTAUMOHHOW annapaTypbl,
Hanpumep, pene, KHOMOK, BblKMo4aTenen u ap.

ANS N3MepuUTerbHbIX CUrHaNoB, NoMy4YaeMbliX OT 3MEKTPOHHbIX
YCTPOWCTB  MNEpEeKNYeHns, Hanpumep  ABYXMPOBOAHBLIX
nepeknioyaTenemn.

nporpammMHoe

Kateropusa ucnonb3syemon Harpy3ku (no ACTY IEC 60947-1) ana TunuyHoM obnacTtu

NPUMEHEHUA:

AC-1 - gns nepeMeHHOro Toka: ynpasiieHne pe3ancTuBHbIMUN Harpy3kamu;
DC-1 — ong NoCTOAHHOro ToKa: ynpasneHne pe3anucTUBHbIMU Harpyskamu.
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1 HasHayeHue koHTpornnepa

1 HasHavyeHue KOHTponnepa

KoHTponnep npegHasHayeH Ans  CO3[4aHMs  CUCTEM  aBTOMaTU3MpPOBAHHOIO
ynpaBneHnss TexHornornyeckum obopygoBaHMeM B 3HepreTuke, Ha TpaHcnopTte, B T.u.
XKEne3HOA4O0POXHOM, B Pa3fNYHbIX 061acTsaX MPOMbILLIEHHOCTU, XUMNLLHO-KOMMYHarnbHOro
N CenbCKOro Xo3sAncTBa.

Jlornka paboTbl KOHTpomnepa onpegenserca noTpebutenem B npouecce
nporpaMmMmpoBaHusi KoHTpornepa. [lporpaMmMupoBaHMe OCYLLIECTBASIETCA C MOMOLLbIO
nporpammHoro obecneyeHunss CoDeSys 2.3 (Bepcum 2.3.9.9). Npn aTOM nogaepxusatoTcs
BCE A3bIKW MPOrpaMMmnpoBaHus, ykazaHHble B IEC 61131-3.

JokymeHTauma no nporpaMmmmpoBaHuiO KOHTponnepa u pabote € nporpamMmmHbIM
obecneveHnem CoDeSys npmBeaeHa Ha KOMNAKT-ANCKE, BXOASLLEM B KOMIMMEKT MOCTaBKU.

KoHTponnep moxeT 6bITb MCNONb30BaH Kak:

—  cneunanuaMpoBaHHOE YCTPOWCTBO YMNpaBreHWUsi BblAENEHHbIM JIOKanuM3oBaHHbIM
0OBEKTOM;

—  YCTPOWCTBO MOHWTOPWHra IOKanu3oBaHHOrO OobbekTa B COCTaBe KOMMIIEKCHON
NHMOPMaLIMOHHON CceTu;

—  cneunanuaMpoBaHHOEe YCTPOWCTBO YNPaBfeHUS W MOHWUTOPWHIa  rpynmnown
NOKann3oBaHHbIX 06LEKTOB B COCTaBE KOMMMEKCHON MHApOpMaLIMOHHON CeTw.

B koHTponnepe peanu3oBaHbl criegytoLume QyHKLNN:

—  BbINOMHEHME MONb30BaTENbCKOM NPOrpaMMbl paboTbl KOHTponepa (Co3aaHHON B
cpene «CoDeSys 2.3»);

—  CHATME W3MEpPEHHbIX 3HAYEHUW CO BCTPOEHHbIX aHanoroBbiX W AUCKPETHbIX
BXOA0B C NocrneayoLLen nepegadeit nx B Nonb30BaTeNbCKY0 Nporpammy;

—  ynpaBneHue BCTPOeHHbIMU BY KOHTpomnnepa 13 nonb3oBaTenbCKkov NporpaMmbl;
pacliMpeHne KonuM4ecTBa BbIXOAHbIX YCTPOWCTB C WCMOMb30BaHWMEM MOLyns
OBEH MP1, nogkntoyaemMoro K KOHTpornepy no cneuuansHoMy MHTepdency;

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

— oTOobpaxeHne CUMMBOMbHbLIX [AaHHbIX, (OPMUPYEMbIX B MNOMb30BaTENbLCKON
nporpamme, Ha XXKU;

—  oTOoBpaxeHvne Npounx AaHHbIX, (POPMUPYEMbIX B MONb30BATENLCKOW Nporpamme,
Ha LIeCTN BCTPOEHHbIX CBETOANOAAX;

—  OTCYeT pearnbHOro BpeMeHW BCTPOEHHbIMU YacamMu C aBTOHOMHBLIM WUCTOYHMKOM
NUTaHus;

— HacTpoyika napameTpoB (YHKLMOHMPOBAHUS BCTPOEHHbIX BXOAOB, BbIXOAOB U
npoyero nepudepuiiHoro o6opyaoBaHNA KOHTpOSnepa 1 CoXpaHeHne 3HaveHun
KOHMrypaLMoHHbIX NapamMeTpoB B 3HEProHE3aBNCMMON NaMsITu:

— W3MEHEeHWe 3HayeHWn KOHMUrypauMOHHbIX NapaMeTpoB KOHTponnepa Ha
XKKW ¢ nomoLLbio BCTPOEHHOW KnasnaTypbl;

— W3MEHeHMe 3HaYeHWn napameTpoB M3  cpedbl  MPOrpamMUpPOBaHMS
CoDeSys.



2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

2 TexHWYecKue xapakTepUCTUKX U YCIIOBUA IKCNyaTauum

2.1 TexHM4YecKUe XapaKTepUCTUKU KOHTponepa

OCHOBHble TEXHWNYECKWE XapaKTEPUCTUKN KOHTpOnepa npveegeHs! B Tabnuuax 2.1 - 2.3.
Tabnuua 2.1 — O6LMe TeXHMYECKME XapaKTePUCTUKN

HanmeHoBaHue ‘ 3HaueHue (CBOMNCTBA)
MutaHue

HanpspkeHne nutanug, B

- MOCTOAHHOIO TOKa ot 150 0o 300 (HOMVIHaJ'IbHoe 220)

- mepeMeHHoro Toka (47...63 'u) ot 90 go 264 (HomuHanbHoe 110/220)
MoTpebnsemas MoLLHOCTb, He Bonee

- ANsi NOCTOSAHHOrO ToKa, BT 12

- Ans nepeMeHHoro Toka, BA 18

MapameTpbl  BCTPOEHHOTO  BTOPWUYHOIO
MCTOYHMKa NMUTaHUS

- BbIXOOHOE HanpsikeHue, B 24+3
- TOK, MA, He bonee 180
LincpoBble (AUCKpeTHbIE) BXOAbI

KonnyecTtBo BX00B 8
Twn Bxogos (no ACTY IEC 61131-2) 1n2
HanpspkeHve nutaHus Bxogos, B 24 +3
MakcumanbHbI BXOAHOW TOK OMCKPETHOro
Bxoaa, MA He bonee 11 (npu HanpsbkeHun nutanns 30 B)

ypOBeHb cUrHana «J1orm4ecKkon eanHnLbI»

15...30
NS NOCTOSIHHOrO HanpshkeHus, B

ypOBeHb CUrHana «Jorn4eckoro Hyna» ansa

0...5 (He 6onee 1,5 MA)
MOCTOSIHHOTO HanpsieHus, B (Tok B Lenu)

MuHumManbHaa AnNUTenbLHOCTb  MMMynbCa,

5
BOCNPVHMMaEMOro BXo4oM, MC
MakcumanbHas yactoTa curHana,
_ 15 'y, (npw ckBaXkHOCTU 2)
NnofaBaeMoro Ha ANCKPETHbLIN BXOS,
MogknovyaemMble BXoOHbIE YCTPONCTBA — KOMMyTaUNOHHbIE yngonCTBa (KOHTaKTbI
KHOMOK, BbIKMOYaTeNen, repkoHOB, pene u
T.N.);
—  [aTysky, MMellmMe  Ha - BbIXxode
TPaH3UCTOP N-p-n—TWna C  OTKPbITbIM
KOMNMEeKTOpoOM Unu p-n-p—Tuna;
— OVCKpEeTHble curHansl 24+3 B
["anbBaHW4eckas pasBsaska rpynnosag (no 4 sxoga B rpynne: 14 n 5-8)
OnekTpuyeckas NPOYHOCTb usonsuuu, B 1780 (mexay rpynnamu 1 ap. uensmu)
AHanoroBble BXoabl
KonnyectBo aHanoroBbIx BXO40B 8
Twn nogknoYaeMbiX JaTYNKOB TC, TN, yHnduumpoBaHHble curHanbl Toka

UNW HaNpsxeHusl, cMm. Tabnuuy 2.2




2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

MpoaomxeHue Tabnuubl 2.1

HanmeHoBaHue

3HaueHue (cBoOMCTBA)

MonHoe BpeMs Npeobpa3oBaHMsA BXOAHOMO
curHana:

- TC, c, He bonee

- TN ¢ BKNOYEHHOW KOMMeHcauuen
XOnogHoro  cnasl, AaTtiuku C  YHW-
VLMPOBaHHLIMU CUrHaNaMm MOCTOSIHHOTO
HanpsPKeHUs1 U Toka ¢, He bonee

0,8

04

Mepuopg BbIGOPKK Ons 8 BXOO0B:

- TC, c, He bonee

- TN n patuvkm ¢ yHUULMPOBAHHBIMU
CUrHarmamu MOCTOSAHHOTO HAamMpsBKEeHUsT U
TOKa, C, He bonee

6,4

3,2

lMpegen  gonyckaemonW  OCHOBHOWM — Mpw-
BEJEHHOWN NOrpeLUHOCTY n3mepeHns, %:
- TI1 ¢ BKITIOYEHHOW CXEMOW KOMMeHcaumm
Temnepatypbl KOHUOB xonogHoro cnas (CK)
- TC, Tl c oTtkntoveHHon CK n paTumku ¢
YHUULIMPOBAHHBIMU curHanamm
NOCTOSIHHOIO HaNPSHKEHWUs1 U TOKa

+0,5

+0,25

lMpegen [ononHUTENLHOW NpuBeAEHHOM
MOrpeLiHoCcTn  M3MepeHUs, BbI3BaHHOW

He 6onee 0,5 npegena gonyckaemom
OCHOBHOW NPVBEAEHHOW MOrPELUHOCTH

N3MEHEHMEM TeMnepaTypbl OKpyKatoLLero n3mepeHus
BO3[lyxa OT HOpMarnbHoM Ha kaxable 10 °C

N3MEHEHMUs1 TEMNepPaTypbl

PaspsgHoctb AL, 6ut 15

MeTop npeobpasoBaHus

YA (curma-genbta npeobpasoBaHue)

MeTog nuHeapusaumm

BHYTPEHHMI, nonnHomamu 3 nopsiaka

BxogHon nmnepaHc:

- TC, kOM, He meHee

- TN »n gat4mkn ¢ yHUOULUUPOBAHHLIMU
CUrHamamy  MOCTOSIHHOTO  HanpsiKeHus,
kKOM, He MeHee

- JaTyvKkm c YHUULMPOBAHHBIMMA
CUrHanamm nocTosiHHoro Toka, Om

100
100

100,0 £ 0,1 (BHELUHWIA LYHTUPYIOLLMIA
pes3ncTop)

CTeneHb nopaBneHusi nomex obulero Buga
¢ yactotom 50y, ob

80

AvckpeTHble BbIXoAbl (KOHTaKTbl 35IEKTPOMAarHUTHbIX pene)

Konnyecteo peneVlelx BbIXOAHbIX KaHaoB

oT 1 8o 4 (sbixoabl DO5...DO8)

"anbBaHM4Yeckas pa3Bsi3ka nHaMBUAYyanbHas
OnekTpuyeckasi NPOYHOCTb u3onsumu, B 1780
Bpemsi nepekrnoyeHnsa KOHTaKkToB pere u3

coctostHna «yor. O» B «or. 1» mu 50

obpaTHo, Mc, He bGonee

10




2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

MpoaomxeHue Tabnuubl 2.1

HanmeHoBaHue

3HauyeHue (cBOMCTBA)

MakcuMarnbHbIl  TOK, KOMMYTUPYEeMbIi
KOHTakTamu pene, A, He bonee

— 4 (aNA nepeMeHHOro HanpsbkeHust He bonee
250 B, vacroton 50 I'u, Harpy3ka Ans kateropum
ucrnons3osanust AC-1 no AICTY IEC 60947-1)

— 4 (anA NOCTOSHHOTO HanpsbkeHns He Gornee
30 B — Harpy3ka Ans KaTeropum Ucronb30BaHUS
DC-1no ACTY IEC 60947-1)

MexaHudeckun pecypc pene, LMKNOB
NEePEKIIOYEHMS, HE MeHee

— 300000 npu MaKcMManbHoOM
KOMMYTUPYEMOW Harpyske;
— 500000 npu KOMMyTauuwu Harpyskm meHee

NONOBWHBLI OT MakKCUMasbHOWN.

OunckpeTHble BbixoAbl (OHTOHapr TPAH3UCTOPHbLIE n-p-n—'mna)

KonnyecTtBo BbIXOAHbIX KaHanoB

o1 4 go 8 (DO1...DO8)

["anbBaHMYyeckas pasBs3ka

NuauemayansHas

aﬂeKTpVILIECKaﬂ NPOYHOCTbL u3onauuun, B

1780 B oT cxembl npnbopa;
560 B mexay Bbixogamu

MakcumanbHbIi KOMMYTUPYEMBIV TOK,
MA, He Bonee

400 (npn HanpsbkeHun He 6Gonee 60 B nocto-
SIHHOTO TOKa Harpy3ka Ansi kateropum uc-
nonb3oBaHua DC-1 no ACTY IEC 60947-1)

Bpemsi nepeknioyeHust  BbIxoga U3
cocTosiHUS «fior. O» B COCTOSIHWE «J1OT.
1» 1 obpaTtHo, Mc, He bonee

20 (Bbixogbl DO1...DO8)

OuckpeTHble BbixoAbl

(onTonapbl CUMUCTOPHbLIE)

Konnyectso BbIXOQHbIX KaHaNoB

ot 1 go 4 (DO5...DO8)

["anbBaHMYyeckas pasBsaska

NHguBmayanbHas

aﬂeKTpVILIECKaﬂ NPOYHOCTbL u3onauuun, B

1780 B oT cxembl npnbopa;
560 B mexay Bbixogamu

MakcrMMarnbHbI KOMMYTUPYEMBIN TOK,
MA, He Bonee

50 (npy  HanpsikeHnn He ©Gonee 300 B
nepeMeHHOro Toka — Harpyaka Ans kateropum uc-
none3osaHuna AC-1 no AICTY IEC 60947-1)

Bpemsi nepeknioyeHus  BbIxoga U3
cocTosiHMS «for. O» B COCTOSIHWE «JIOT.
1» 1 0bpaTtHo, Mc, He Bonee

20 (Bbixogbl DO5...DO8)

OunckpeTHble BbixoAabl (BHeLIJHee TBepaoTesibHOe pene)

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 go 4 (DO5...DO8)

"anbBaHM4Yeckas pa3Bsi3ka OTCYTCTBYET

BbixogHoe HanpsxeHue, B OT 4 fo 6, B 3aBMCUMOCTHM OT COMPOTUBIIEHUSA
Harpysku

MakcrmanbHbI BBIXOOHOW TOK, MA, He

bonee 50 MA

BpeMﬂ nepekn4yeHna BbIXo4a n3
cocTosiHUA «rnor. O» B COCTOsAHME «J1Oor.

1» n obpartHo, Mc, He bornee

20 (Bbixogbl DO5...DO8)

1"




2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

MpoaomxeHue Tabnuubl 2.1

HanmeHoBaHue

‘ 3HaueHue (cBoOMCTBA)

AHanorosble Bbixogbl (LAl «napameTp — HanpsikeHue 0...10 B»)

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 0 4 (DO5...DO8)

"anbBaHM4Yeckas pa3ssi3ka rpynnosas
OnekTpuyeckasi NPOYHOCTb u3onsumu, B 1780 B
[nana3oH BbIXOAHOro curHana, B ot 0 go nntoc 10
ConpoTusnexune Harpysku, Om, He meHee 2000
lMpenen ocHoBHOWM NpuBEAEHHOM

norpewwHocTu, % +0,5

MNpegen gonyckaemon AOMNOSTHUTENBHON
NPUBEAEHHOW MOrpeLLlHOCTM aHaNoroBbIX
BbIXO[I0B, BbI3BaHHO U3MEHEHMEM
TemnepaTypbl OKpYXatoLLEero Bo3ayxa ot
HopManbHoM Ha kaxable 10 °C nameHeHusi
TeMnepartypsbl

He 6onee 0,5 npegena gonyckaemom
OCHOBHOW NPMBEAEHHOW MOrPELLHOCTH
aHanoroBbIX BbIX0O0B

PaspsgHoctb LIAMT, 6ut 10
3HayeHne HanMeHbLLEero 3Ha4allero

paspsaga, mB 9,76
MakcumarnbHas eMKOCTHas Harpyska, MK,

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

BbIXO[HOro curHana, Mmc 100
[MTaHne aHanoroBbIX BbIXO0B BHYTPEHHee

AHanoroBble Bbixogbl (LA

«napameTp — ToK 4...20 MA»)

KonnyecTBo BbIXOAHbLIX KaHanoB

ot 1 80 4 (DO5...DO8)

["anbBaHM4Yeckas pa3Bs3ka nHaMBUAYyanbHas
OnekTpuyeckasi NPOYHOCTb u3onsumu, B 1780 B
[nana3oH BbIXOAHOro curHana, MA oT 4 po 20
Conpotusnexue Harpysku, Om, He Gonee 1000
lMpenen ocHoBHOWM NpuBEAEHHOM

norpewHocTu, % +0,5

MNpegen gonyckaemon AOMNOSTHUTENBHON
NPUBEAEHHOW MOrpeLLHOCTM aHaNoroBbIX
BbIXOZI0B, BbI3BAHHOW U3MEHEHMEM
TemnepaTypbl OKpYXatoLLEero Bo3ayxa ot
HopManbHol Ha kaxable 10 °C nsmeHeHust
TeMnepartypsbl

He 6onee 0,5 npegena gonyckaemom
OCHOBHOW NPUBEAEHHOW MOrPELLHOCTH
aHanoroBbIX BbIX0O0B

PaspsgHoctb LIAMT, 6ut 10
3HayeHne HanMeHbLLEero 3Ha4allero
paspsga, MKA 11,72

12




2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

MpoaomxeHue Tabnuubl 2.1

HanmeHoBaHue 3HaueHue (cBoOMCTBA)
MakcumanbHas MHOYKTUBHAsA Harpyska,
MKIH, He 6onee 50
BbixogHon nmnegaHc, MOM, He meHee 10
MonHoe Bpemsi npeobpa3oBaHus
BbIXO[HOro curHana, Mmc 100
HanpspkeHre BHELLHEro MCTOYHMKA NMTaHus, B o1 10 po 30
UHTepdelicbl cBA3U (AoNonHuUTenbHble NapaMeTpbl cM. Tabnuuy 2.3)
UHTepdencol RS-485; RS-232
Pexwum paboTbl MHTEpdencoB Master, Slave
RS-485 Konunyectso or0po?2
"anbBaHM4Yeckas pasBsska WHAVBMAYyanbHas
OnekTpuyeckasi NPoYHOCTb, B 1780
RS-232 Konnyectso otr0po2
anbBaHM4Yeckas pasBsi3ka WHAMBMAYanbHas
OnekTpuyeckasi NPOYHOCTh, B 300
Pecypchl 1 gononHutensHoe o6opyagoBaHue
LleHTpanbHbI npoLeccop RISC-npoueccop Ha 6a3e sgpa ARM-7, 32
paspsiga, 50 My,
Pasmep Retain-namatn (EEPROM), Gavt 448
O6bem onepaTMBHOW NamATH ANst 10
XPaHeHUsi NepeMeHHbIX NporpamMm, Ko
O6bem NaMsTh xpaHeHUs nporpamMm, kb 280
O6beM NamsATV BBOAA-BbiBOAA, 6anT 600 ang MJIK73-M

360 onsa MJK73-L

MwuHumManbHoe BpeM4A BbINONTHEHUA LKUKNa

MNK, mc 1
Yacbl peanbHoro Twvin anemeHTa
BpeMeHu nuTaHus nutuesbin, CR2032
Pecypc, net 7
EmkocTtb, MAY 210
MorpelwHocTb
TOYHOCTU XOAa, Cek.
B CYTKW, He bonee 3
BcTpoeHHbIn YacToTa, Ny, Ot 10 go 15 000, HacTauBaeTcAa B
3BYKOBOW nporpamMme KOHTporsepa
nanyyarenbs "pomkocTb, 16 70 (npu yactoTe 3200MMw)

MopknoyeHne BHELHNX OOMNOMHUTENbHbIX
OVCKPETHBIX BbIXOAHbIX 31IEMEHTOB Yepes
npu6op OBEH MP1 (nogkntoyaembliii no

BHYTPEHHEN LUUHE) 8 WwryK
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2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

OKoOHYaHue Tabnuubl 2.1

HanmeHoBaHue

3HaueHue (cBoOMCTBA)

AneMeHTbl YeJTOBEKO-MaLUMHHOIO MHTep(beVlca

Twvn gucnnes

TekcToBbIN MOHOXPOMHbIN KK ¢

noacBeTKon
KonuyectBo 3HakoMecCT (CMMBOJIOB) 4 %16
KonunyectBo cBeTOoANOA0B 6
KonnyecTtBo KHOMOK 9

Oo6wume cBegeHus

Tun kopnyca B popm-chakTope noa
aBTOMAaTHbIV LWNT

Kopnyc Ans LMToBOro KpenmneHus

abapuTHble pa3mepsbl (LW x B x M), Mm

(137 x 168 x 55) * 1

Macca, kr, He bornee 0,5

CreneHb 3awWwmThl KOpnyca (CO CTOPOHbI IP55

nuueson nadenu) no FOCT 14254-96

CpegHsis HapaboTka Ha oTkas, 100000

CpeaHuii cpok cnyxbbl, net 10

Tabnuua 2.2 - Ucnonb3yeMble Ha BxoAe NepBUYHble NpeoGpa3oBaTtenu (aT4ymnkm)

3Ha4yeHue -
Ounana3soH eAnHNLbI MpeAen ocHoBHon
HanmeHoBaHue o npuBeaeHHOMN
M3MepeHun Mnaguiero norpewHocTy, %
paspsiga ’
Tepmonpeo6GpasoBatenu conpoTtuBneHust no OCTY FOCT 6651

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

50 M (a=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™") -180...+200 °C 0,1°C

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

100 M (2=0,00391 °C™") —-200...+750 °C 0,1°C 0.95

+

Cu 100 (0=0,00426 °C™") -50...+200 °C 0,1°C -

100 M (0=0,00428 °C™") -180...+200 °C 0,1°C

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

500 N (¢=0,00391 °C™ —200...+650 °C 0,1°C

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

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

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

TepmoanekTpnyeckne npeobpasoBarenu no ACTY 2837
TXK (L) —200...+800 °C 0,1°C +0,5
TXA (K) —200...+1300 °C 0,1°C
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2 TexHunyeckue XapakTepuUcTukn n ycnoesusa akcnnyatayum

OKoHYyaHue Tabnuubl 2.2

3Ha4yeHue .
Ounana3soH eAnHNLbI Mpeaen ocHosHon
HaumeHoBaHue 9 npuBegeHHON
M3MepeHun Mnaguiero norpewHocTy, %
paspsaa ’
YHudumumpoBaHHble curdHanbi no FOCT 26.011
TokoBbIl 0... 20 MA 0...100 % 0,1 %
TOKOBbIN 4... 20 MA 0...100 % 0,1 % +0.95
TOKOBBINA 0... 5 MA 0...100 % 01% -
HanpsbkeHus 0...1 B 0...100 % 0,1 %
Pe3ncTuBHbIEe AaT4ynku
pesucTuHbIn (40... 900 Om) 40... 900 Om 0,1 Om 10.95
pesuctusHbii (0,04... 2 kKOMm) 40... 2000 Om 0,1 Om -

MpumeyvaHun

* o — TeMnepaTypHbI ko3 durumeHT TC — OTHOLIEHME pasHULbl CONPOTUBIEHWI AaTumMKa,
n3amepeHHbix npy Temnepatype 100 n 0°C, K ero conpoTuBneHuto, namepeHHomy npu 0°C
(Ro), aeneHHoe Ha 100°C n okpyrneHHoe 00 NSATOro 3Haka nocrne 3anaTomn.

** Ina paboTbl C KOHTPONNEPOM MOryT ObiTb MCNOMb30BaHbl TOMBbKO W30NMPOBaHHbIE
TepMoaneKkTpuyeckme npeobpasoBaTenm ¢ He3aszeMNeHHbIMU pabounmm cnasimu.

Ta6nuua 2.3 — UHTepdencbl cBA3U U NporpaMMUpoOBaHUA

MpoTokonbl OnuHa
. ®dopmar CkopocTtu Tvn
UHTepdpenchbl | (TUn cBA3U N Kabens,
nepegauu nepeaaum, pekomeHayemoro
CBA3N 0cobeHHOCTH M, He
AaHHbIX out/c Kabens
pab6oThl) G6onee
RS-485** OBEH, 7 vinn 8 6uT, | 1200, 2400, 1200* | KUMN3B 1x2x0,6
ModBus- YETHOCTb 4800, 9600, TY  16.K99-008—
ASCII/RTU ecTb \HeT\He | 14400, 2001 mnm
ncnone3yeT | 19200, aHanornyHbIN
cda, Tunn 2 | 28800,
cTon buTta 38400,
57600,
115200
RS-232** OBEH, 7 vnn 8 6uT, | 1200, 2400, 3 KC1 unn KC2 — ansa
ModBus- YETHOCTb 4800, 9600, CBsI3M ¢ npubopamm
ASCII/RTU ecTb\HeT\He | 14400, wim gp. kabenm,
ncnone3yet | 19200, BbIMOJTHEHHbIE B
ca, Tunmn 2 | 28800, COOTBETCTBUMU c
cTon buTta 38400, pekomMeHgaunsamm
57600, Mpunoxexna B
115200
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2 TexHuyeckue XapakTepucTukn n ycnosusa akcnnyataumm

OKoHyYyaHue Tabnuubl 2.3

MpoTokonsbl OnuHa
o ®dopmar CkopocTu Tuvn
WHTepdoencobl | (Tun cBA3KM n Kabens,
nepegaum nepegaum, peKoMeHayemoro
CBA3N ocobeHHOoCTH M, He
AaHHbIX out/c Kabens
paboTbl) 6onee
RS-232 GateWay 7 vnu 8 6uT, | B pexumve 3 KC1 — gnsa cesasu ¢
DEBUG (npoTokon YETHOCTb Slave: CoDeSys;
CoDeSys), ecTb \HeT\He | 115200 KC1 n KC2 — ansa
nHTEpdenc ucnonb3yet CMeHbl  MPOLLMBKN
Onsi CMeHb! cs, 1 vnn 2 KOHTponnepa
MPOLLNBKN cton 6uta M Ona cesa3uM C
KOHTponnepa nporpammoin
TUPaXMPOBaHUS

* MakcumanbHas aAnvHa 3aBuMcuT OT CKOPOCTU obMeHa.
** Hanuume nHtepdericoB RS-232 n RS-485 1 ux KONMMYECTBO 3aBUCUT OT YCTaHOBEHHOM
B koHTponnepe «MHTepdencHon nnatebl», B 6a30BOM KOMMIEKTE NOCTaBKN AaHHbIX

MHTEPdENCOB HET.
— Kputepuin npaBunbHOrO YHKLUMOHUPOBAHUS WHTEPEENCOB CBSA3MU
KOHTponnepa — He 6onee 1 % owmnbok Ha 6ol U3 CKOPOCTEN.

MpumeyaHue

2.2 YcnoBus aKcnnyatauum

2.2.1 KoHTponnep aKcniyaTupyeTcsi Mpy creayoLwmx yCroBUsXx:

—  3aKpblTble B3pbiBOGE3OMacHbIe NOMELLEHUs Ui LKadbl 3rekTpoobopyaoBaHus
6e3 arpeccuBHbIX MApPOB W rasos;
— TeMmnepatypa okpyxatowero so3ayxa ot muHyc 10 go 55 °C;

—  BEpPXHWN npeden OTHOCUTENBHOM BRaXHOCTW Bo3gyxa — He Gonee 80 % npwm

Temnepatype He 6Gornee 25°C u Gonee HU3KMX TemnepaTtypax 6e3 koHoeHcaumm
Bnaru;

aTMmocdepHoe gasnexue ot 84 0o 106,7 klla;

BbICOTa Haf ypoBHEM Mopsi He Bonee 2000 wm;

ponyctumas creneHb 3arpsasHeHuMs 1  (HecyllecTBEHHble 3arps3HeHus Wnu
Hanu4yme TONbKO CYXMX HEMPOBOASILLMX 3arpA3HEHUN).

2.2.2 Tlo ycTOMYMBOCTM K MEXaHMYECKMM BO3LEWCTBMAM MpW  3KCnnyatauum
koHTponnep cooteetctyeT ACTY IEC 61131-2.
2.2.3 YpoBeHb paguonoMex, co3faBaembli  KOHTponnepom npu pabote, He

npesbiwaeT Hopm, npegycmoTpeHHbix B ACTY CISPR 22 ana obopygosaHus knacca B.

KoHTponnepsl no

NOMEXO0yCTONYMBOCTH COOTBETCTBYIOT TpeboBaHnaM

AOCTY IEC 61131-2.
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3 YCTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3 YcTponcTBO 1 0COBEHHOCTU KOHCTPYKLUN

3.1 KoHCTpyKuus KOHTponnepa

3.1.1 KoHTponnep wusrotaBnuBaeTcss B COOpPHOM  MfiacTMaccoBOM  Kopryce,
npegHa3Ha4YeHHOM ANs KpenneHust Ha LWWT ynpaBneHusi. FaGapuTHbIA 1 YCTAaHOBOYHbIIA
YepTexu npuBegeHsbl B MpunoxerHun A.

3.1.2 Ha pwucyHke 3.1 npeactaBneH BHELWHWA BUA KOHTponnepa, MpuBeLeHbl
pasbeMHble COEMHEHUS], ANEMEHTbI UHAMKALUN U YNpaBneHus.

L Lil

OBEH K73 ——————— JIBEEM

6) nuueBas naHenb Kopnyca
PucyHok 3.1 — BHewHu BUA KOHTponnepa
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3 YcTponcTBO 1 0COBEHHOCTN KOHCTPYKLIMK

MP1

oooo

WXYZ

RS-485/
RS-232

B1 A1

RS-485/
RS-232

B2 A2

in=—=u gl
J

B) 3aQHAA CTeHKa Kopnyca

PucyHok 3.1 — BHelwlHu BuA KoOHTponnepa (npoaokeHue)

Pa3beMHble coeanHeHUs1, aNIeMeHTbl MHAUKaLUKU U ynpaBneHus

3.1.3 Ha nuueBon (nepegHen) naHenu Koprnyca pacronoXeHbl 3reMeHTbl UHAMKaLUn
1 ynpasrneHus (CM. pucyHok 3.1, 6), Ha BEPXHEN N HKHEN CTEHKaXxX Kopryca pacrornoXeHbl
3aWenkn KpenneHus npubopa Ha WWT ynpasneHus. Ha BepxHem u 3agHen CTeHkax
kopnyca pauunoHanbHo (yaobHO Ans Nonb3oBaHWUs) pasMelleHbl pasbeMHble COeANHEHNs
KOHTponnepa, Yepes KOTopble OCYLLECTBNAETCHA NOAKMIOYEHNE BCEX BHELLHMNX CBA3EN.

npwmean une — OTKprBaTb Kopnyc Ana nogKN4YeHUa BHEeLWHNX cBsi3en He Tpe6yeTcs1.

3.1.4 Ha BepxHem CTeHKe Kopryca pacnonararTcs:

— nopt nHTepdenca RS-232 DEBUG (nogpo6Hee cm. n. 3.6.4), npegHa3Ha4YeHHbIN
ans cea3mn co cpegon CoDeSys v mporpammont TMpaXupoBaHus, a Takke Ans
OOHOBMEHMSA BCTPOEHHOro NporpaMMHOro obecneyeHus koHTponnepa. K nopty
RS-232 DEBUG nogcoeguHsietca kabenb «KC1», Bxogswmi B KOMMMEKT
noctaeku koHTponnepa. Cxema kabens npueeaeHa B [NpunoxeHun B;

UCNomnb3yembli TONMbKO NpU  OBGHOBMNEHMU

BCTPOEHHOro MpOorpamMMHOro O00ecnevyeHns KOHTponnepa, MoXeT OblTb 3akneeH

— aBwxkoBbli  DIP-nepekntovartens,

HaKIenKomn.
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3.1.5 Ha 3apgHew cTeHKe kopryca pacrnonaratTcs:

KNeMMHbIe KOMOAKU AN NoACcoeaUHEHMs Lenei NuTaHns (CeTu), KneMmbl
BCTPOEHHOro MCTOYHMKA NUTaHus 24 B (BbIXOOQHOE HaNpsbkeHWe), KOTOPbIA MOXeT
ObITb MCMONMb30BaH AN NUTAHUSA aKTUBHbLIX aHANoOroBbIX A4ATYMKOB, AUCKPETHBIX
BXO/[10B, aHANOroBbIX BbIXOA0B;

KNeMMHbI€ KOMoaKN Ansi NOACOeANHEHUS] BOCbMUW aHANOroBbIX BXOJ0B;
KNeMMHbIe KOMoaKu Ans NoAcoeaANHEHUS BOCbMU BbIXOO0B;

KNeMMHbIe KONOAKWU ANsi NOAKMYEHNST BOCbMU OUCKPETHBIX A4aTYMKOB (BXOOO0B);
CbeMHasl KneMMHas konogka Ans nogknoyeHus npubopa OBEH MP1 (cxema
NnoakmnyeHus npuseaeHa B MNpunoxenun bB);

lpu Hanu4uu ycmaHoeneHHolU & KoHmpornep «MHmepgpelticHod nnamsi 1TN73-
X» (kpome «MHmepcgpelicHol nnamel [1N73-0», exodsawel 8 KOMMIeKkm
rnocmaeku) 8 3asucumMocmu Oom ee UCMOJIHeHUs1 Ha 3adHel cmeHKe Kopriyca
pacronazaromcsi:

OT Hyns OO OBYX CbEMHbIX KIEMMHbIX KONOOOK Ansl NnoacoeavHeHus kabens
cBs13M No uHTepdency RS-485, nogpobHee cm. n. 3.6.2;

OT Hynsa OO OBYX pa3beMoB 4SS MOACOeAMHEHMS Kabensa cBA3M No nHTepdency
RS-232, nogpobHee cm. n. 3.6.1. B kayecTBe kabens cBSA3M MOXET BbICTynaTb
kabenb «KC1», «KC2» unu gpyrne kabenu, BbINOMHEHHbIE B COOTBETCTBUM C
pekomeHgaumsamum MNMpunoxexns B.

3.1.6 KoHTponnep uvMeeT BCTPOEHHble annapaTHble 4acbl peanbHOro BpeMeHW,
nuTaloLWMecss OT aBTOHOMHOIO WUCTOYHMKA MUTaHUS. XapakTEPUCTUKU YacoB pearibHOro
BPEMEHU NpuBeaeHbI B Tabnuue 2.1.

O 3agaHun 3HaYEHMs1 YaCcoB pearnbHOro BPEMEHU C NMOMOLLBIO KHOMOK CM. M. 7.2.

O 3ameHe UCTOYHMKa NTaHWSA YacoB peanbHOro BpeMeHu cM. pasgen 9.
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3.2 ®dyHKUMOHanbHasa cxema

PyHKLUMOHaNbHas cxema KOHTpornepa npeacraBneHa Ha pyucyHke 3.2.
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PucyHok 3.2 — dyHKunoHanbHasa cxema KOHTponnepa

3.3 UudpoBble Bxoabl

3.3.1 KoHTponnep umMeeT BoceMb UUGPOBLIX (AUCKPETHbLIX) BXOOOB.
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pasbema BbiBeeHbl Ha Krnemmsbl, cM. pucyHok 3.1 (B) (bokoBas knemma cnesa). Homepa

KOHTaKTOB W pacrornoXeHne WHTEePdENCHbIX FMUHUA NpUBEAEHbI

B [MpunoxeHun b

(pycyHok B.15) n TMpunoxeHnun . O6paboTka 3Ha4YeHUn C BXOAOB OCYLLECTBNSAETCA
nonb3osaTesnibckon nporpammon MJIK.
3.3.2 [nckpeTHble BXOAbl UCMOMb3YOTCA ANS:

- KOHTPOJIA COCTOAHNA BHELLHEro O60py}J,OBaHVI$|;
- ANarHoCTuKun pa6OTOCI'IOC06HOCTVI CUCTEMDbI;
- noakKn4yeHnsa BHELWHUX yCTpOIZCTB ynpaBneHna COCTOAHNEM KOHTponnepa.
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3.3.3 [nckpeTHble BXOAbl NpeAHasHaveHbl Ans NOAKMIOYEHNSA KOHTaKTHbIX AaT4MKOB
TMNa «CYXOW KOHTaKT» MWnu TpaH3ucTopHble krtoun (N-P-N-tuna m P-N-P-tuna). B
KayecTBe [aTYMKOB TUMA «CYXOW KOHTAKT» MOryT OblTb WCMONb30BaHbl pPasfnyHble
BbIKMOYaTeNMW, KHOMKW, KOHLIEBbIE BbIKNOYaTENN, KOHTaKTbl perne v T.4.

3.3.4 CurHanbl Ha AWCKpeTHble BXoAdbl (hOPMUPYIOTCS B pesynbTaTe 3amblkaHuA
(pasMbIKaHWs) BHELLHNX KOHTaKTOB.

3.3.5 [Ina AMCKpeTHbIX BXOAOB MOXHO 3agasaTb JOrMKy 06paboTkm u Bpems
3a[epXKKN NepekrioyeHns AUCKPeTHbIX BxOAoB. [logpobHee O HacTponke AUCKPETHbIX
BX0OZ0B CM. pa3gen «KoHdurypuposaHue obnactu Beoga-sbisoga MNK» B Pr1.

BHUMAHUE! HoBble 3Ha4eHNs napamMeTpoB NOrMkn obpaboTkM U BpPeEMS 3a4epXKKu
OUCKPETHBIX BXOA0B BCTYNatOT B CUIY Nocrne nepesarpysky npubopa.

3.4 AHanorosble BXxoAbl
3.4.1 HasHaueHue

KoHTponnep nmeeTt BOCEMb aHaNOroBbIX YHUBepCanbHbIX BXOOO0B, OCYLLECTBNAOLWNX:

—  OMpOC 3Ha4YeHuIn C NepBMYHbIX NpeobpasoBarene,

—  006paboTKy NOMyYeHHbIX AaHHbIX U NpeobpasoBaHne Ux B huanyeckme eamHuLbl,

—  nepefadvy [aHHbIX B crieuuarnbHyilo obnactb namsatm — obnactb BXOOOB, AONA
JanbHEeNLLEero UCronb30BaHysA B NMosb30BaTENbCKON NporpaMme.

K aHanorosbiM BxO4aM HanpsiMyto MOXeT MOAKMNIYATbCS LUMPOKUA CMEKTP OAaTYMKOB
(oBwwmi cnucok NoakniYaeMbIX 4aTYUMKOB NpuBeaeH B Tabnuvue 2.2):

—  Tepmonpeobpa3oBartenu conpoTneneHus, cm. n. 3.4.2;

—  TepMoarneKTpuyeckue npeobpasosartenu (Tepmonapel), cMm. n. 3.4.3;

— aKkTuBHble npeobpas3oBaTenu C BbIXOAHLIM aHanoroBblM CUrHarmoMm B Buae
NMOCTOSIHHOIO HaNpPsXKeHUst Unu Toka), cm. n. 3.4.4;

—  pe3uCTMBHble gaTyuku, cMm. n. 3.4.5.

[pagyvpoBkM [aTUMKOB pacrofioxeHbl B namatv  npubopa. [lonb3oatento
[OCTaTOMHO MPOCTO yKasdaTb TWM NoAkmYaemoro pAartyvka. Beibop nopknoyaemoro
AaTtyvka, HacTpolka onpoca OaTyvKoB M NorfyyYeHne pesynbtaToB npounssoamTcsa ¢ XK
unn un3 cpegbl CoDeSys. MNogpobHee o HacTpovike cMm. pasgen «KoHdurypmpoBaHue
obnactun BBoga-sbiBoaa MJK» B PI1.

BaxHo: B cnyyae BO3HUKHOBEHMSA owwnbkn wusmepeHuns (obpeis, K3 wu T1.n.)
paclwndpoBKM KOAOB OWMOOK W peKkoMeHZauuum Mo [EeWCTBUSM MoNnb3oBaTensd CM.
Mpunoxexue E.

Bpems onpoca ogHoro gatuvka npusegeHo B Tabnuue 2.1.

Onpoc paTtumkoB K o06paboTka WX CWUrHanoB W3MEpPUTENbHbIM YCTPOWCTBOM
OCYLLECTBNSAETCHA NOCNe[0BaTENbHO MO 3aMKHYTOMY LIMKIY.

Bkntoyenne nmoboro gatymka B CMMCOK ONpoca NMpoM3BOAMTCH aBTOMATMYECKW nocrne
3apgaHua Tuna. lNMpu ycTtaHoBKe napameTpa «Tun gaTymka» B 3HadyeHune «Het gatyukar, —
AaTunmk n3 cnucka onpoca ucknovaeTcs. [logpobHee 06 ycTaHoBke CM. pasgen
«KoHdurypuposaHne obnactu Beoga-sbioga MNJK» B PI1.
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BaxHo:

— eCnu aHarnoroBbli BXO4 He MWCMONb3yeTcsi, TO PEeKOMeHOYeTCs YCTaHOBWUTb
HacTpoliky «HeT patumka» (nogpobHee cM. pasgen «KoHdurypmposaHue
obnacTtu Beoga-sbiBoga MJ1K» B P1);

— K npubopy B niobov nocrnegoBaTenbHOCTU K MOObIM BXxodam MOAKHOYAoTCS
ntobble TUMNbl AaTYNKOB;

— NPV MCMONb30BaHWM aKTMBHbIX [AATYMKOB cCriedyeT WMeTb B BuAy, 4TO
«MWHYCOBbIE» KMeMMbl aHarnoroBblX BXOAOB B KOHTpoOfiepa o6beanHeHbl Mexay
coboit;

—  3anpelleHa noAaya HanpsbkeHus, npesbiwatowero 1 B, Ha nobow n3 aHanorosbIx
BXOAOB, T.K. 9TO MOXeT BbiBECTM npubop u3 cTpos. [aTuvku C BbIXOAHBLIM
curHanom 0(4)...20 mA TpebytoT 0693aTeNbHOrO NOAKMHYEHUS OOMONHUTENBHOIO
pesncTopa.

3.4.2 TepmonpeobGpa3zoBaTenu conpoTUBEHUs

Tepmonpeo6pasoBaTenn conpotusneHuss (TC) npuMeHsiloTCA  Ans M3MepeHust
TemnepaTtypbl OKpyXXatoLLen cpeabl B MeCTe YCTaHOBKM Aatyunka. [NpuHumun oencTBus Takmx
[AaTYMKOB OCHOBaH Ha CyLLEeCTBOBaHWM Y psiga MeTarnnoB BOCNPOU3BOANMON U CTabUNbHON
3aBMCMMOCTM aKTMBHOIO COMPOTUBIIEHMSA OT TemnepaTtypbl. B kavectBe martepvana gns
nsrotoBneHns TC B NPOMBIWMEHHOCTU 4alle BCEro MCnonb3yeTcd cneumanbHO
obpaboTaHHas MegHas uWnM nnaTtMHoBasi MpoBofioka. BeixogHble napametpbol TC
onpeaensTcs nx HOMMWHarbHbIMU cTaTnyeckumm XapakTepucTukamu,
ctaHgaptmsoBaHHbiMn OCTY FTOCT 6651.

OcHoBHbIMU napameTpamu HCX aBnstoTca: HavyanbHoOe CONpPOTUBIIEHME AaTyuka Ry,
namepeHHoe npu Temnepatype 0°C, TemnepaTypHbin KO3(MULUNEHT COMPOTUBIEHUS o,
onpegensieMblil Kak OTHOLLUEHME pasHWUbl COMPOTUBIIEHUA AaTyMka, WU3MEPEHHbIX npu
Temnepatype 100 n 0°C, k ero conpoTuBneHuto, uamepeHHomy npu 0°C (Ro), AeneHHoe Ha
100°C wn okpyrneHHoe [0 NATOro 3Haka nocne 3anaton. B ceaAsm ¢ 1em, 4yto HCX
Tepmonpeobpa3oBaTenen CONpoOTMBNEHUA — (PYHKUUW HenVHEenHble (ans AaTyvMkoB C
MeOHOW MpOBONOKOM — B obnactu oTpuuaTtenbHbiX TemnepaTtyp, a ANs OaTyukoB C
NnNaTMHOBOW MNPOBOJSIOKOW — BO BCEM TeMMepaTypHOM [Auanas3oHe), B KOHTpornepe
npegycMoTpeHa NuHeapu3aums pe3ynbTaToB U3MEPEHUIA.

Bo n3bexaHne BNUSHNS CONPOTUBIIEHNS COEQUHUTENbHbLIX NPOBOAOB HA pe3ynbTaThl
N3MepeHusi TemnepaTtypbl, NOAKMOYEHNE AaT4MKa K KOHTPOMnepy crneayet NpousBoavTb
no TpexnpoBogHon cxeme. [Npu Takon cxeme K ogHoMy M3 BbiBogoB TC nogkntoyarTcs
OQHOBPEMEHHO [iBa NPOBOAA, COeAUHSIIOLLNE Ero C KOHTPOMNEPOM, a K ApYroMy BbIBOAY —
TpeTui coeanHUTENbHLIN NpoBoA. [Ons nonHonm KoMneHcaumm BIIMSIHUA COeOUHUTENbHbIX
NpoBOAOB Ha pe3ynbTaTbl U3MEPEHUN Heobxoammo, 4YTOOblI MX CONPOTMBIEHMS Obinu
paBHbI Apyr opyry.

MpumeyaHne — BosmoxHo nogkntodeHne 1000-omHbix TC Takke No ABYXNPOBOOHOW Cxeme
(HanpuMep, ¢ Uenbio UCMONb30BaHUS YXXe UMEILLUXCS Ha 06beKTe NuHUIA cBsA3n). OgHako npu 3Tom
OTCYTCTBYET KOMMEHCAUMS COMPOTMBMEHUS COEOUMHWUTENbHbLIX MPOBOAOB U MO3TOMY MOXET
HabniopgaTbcst HekoTopas 3aBUCMMOCTL Moka3aHui npubopa oT konebaHuin TemnepaTypbl NPOBOAOB.
Mpy wncnonb3oBaHWM ABYXMNPOBOAHOM CXeMbl MpW MoAroToBKke npubopa Kk paboTe BbINOMHSOTCS
nencTBus, ykasaHHble B [MpunoxeHun XK. Cxembl NOAKTIOYEHNS K KOHTPOMepy aHanoroBbix 4aT4MKoB
npusefeHsl B MpunoxeHun b.
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3.4.3 TepMoaneKkTpu4ieckue npeobpasoBarenu (TepMonapbl)

TepmoanekTpuyeckne npeobpasoBaTenu (Tepmonapbl), Takke MNPUMEHsIoTCA Ans
n3MepeHuss TemnepaTtypbl. Tepmonapbl, B OTNu4Me OT TepmonpeobpasoBaTtenei
ConpoTMBreHus, obnagaroT MeHbWMMKM rabaputamu YyBCTBUTEMLHOIO 3fIEMEHTa U, Kak
cnencTBue, MeHbLUEN TEMMOEMKOCTb0 M GonblimM BbICTpOAENCTBMEM, @ TakKKe UMET
6onee LWMPOKMIA AuanasoH U3mepsieMbix TeMnepatyp. VIx ucnonb3oBaHune orpaHuyvMBaeTcs
bonee HM3KOM TOYHOCTbLIO M3MeEpeHUsl, OGonblUe CTOMMOCTbIO, HEODOXOAMMOCTbIO
NoaKMoYeHUss Kk nNpubopy C UCMONb3oBaHWEM cheuvanbHbiX TEPMOKOMMNEHCaALMOHHbIX
NpoOBOJOB, HWU3KOW MakCUMarbHO [OMYCTUMOW OJIMHOW MOAKIMIOYEHWs, a TakkKe HU3KOW
NMOMEX03aLLUMLLEHHOCTBIO NIMHUIA CBA3M AaTyumK - Nnpubop.

MpuHumn pencteusa TI ocHoBaH Ha adhdpekTe 3eebeka, B COOTBETCTBUM C KOTOPLIM
HarpeBaHWe TOYKU COEAVMHEHMSI [OBYX Pa3HOPOAHbLIX MNPOBOAHWKOB BbI3bIBAET Ha
NPOTUBOMOJIOXKHBIX KOHLAX 3TOW Lenu BO3HUKHOBEHWE SNEKTPOABWXKYLLEA CUnbl —
Tepmo34C. BennunHa tepmoOOC wu3HayanbHO ONpeaensieTcs XMMUYECKMM COCTaBOM
NPOBOAHMKOB M 3aBMCUT OT TeMMNepaTypbl Harpesa.

HCX Tepmonap pasnuyHbix TUNOB CcTaHgaptu3oBaHbl [OCTY 2837. Tak Kak
XxapakTepuctukm Bcex Tl B TOM UM UHOW CTENEHUN SIBNSATCS HENMMHENHbIMU (PYHKUNAMN,
B KOHTpoOnfepe npeaycMOTPeHbl CpeactBa Ans JNiMHeapu3aumyM nokasaHuni. Touka
COeMHEHNS pa3HOPOAHBLIX NPOBOOHNKOB Ha3biBaeTca paboumm crnaem TI1, a nx KOHUbl —
cBOOOAHBIMM KOHL@AMW UNKN, MHOTrAa, XonoaHeiM cnaem. Pabouunn cnan Tl pacnonaraetcs
B MecTe, BbIOpaHHOM Ans KOHTPONs Temnepatypbl, 8 CBOGOAHbIE KOHLbI MOAKITYaTCs K
N3MepuUTENbHOMY KOHTponnepy. Ecnun noakmnoyeHme CcBOGOOHBIX KOHLIOB
HenocpeacTBEHHO K KOHTaKTaM KOHTporinepa He NpeacTaBnsieTcsl BO3MOXHbIM (Hanpumep,
n3-3a UX yaaneHHocTu Apyr oT gpyra), To coeamHeHune Tl ¢ kKoHTponnepom Heobxoaumo
BbINOMHATL NPY NOMOLLM KOMMEHCALMOHHbIX TEPMOSNEKTPOAHBLIX NPOBOAOB Unn kabenewn,
c obsasatenbHbiM  cobnogeHnemM  MOMAsipHOCTM  UX  BkIodeHusa.  HeobxogmmocTb
NPUMEHEHNS Taknx NpoBooB obycrnoeneHa Tem, 4to C Tepmonapbl 3aBUCUT HE TONBbKO
OT TemnepaTtypbl paboyero cnas, HO Takke W OT TemnepaTypbl ee CBOOOAHbLIX KOHLIOB,
BENUYMHY KOTOPOW KOHTPONMUPYET BCTPOEHHBLIN B KOHTponnep gatyuk. [lpu 3aToMm
MCMonb30BaHMe TEPMOINEKTPOAHbLIX Kabenen No3BonseT yBenuuuTb ANvHY NPOBOLAHWUKOB
TepMmonapbl U «MepeHecT» ee CBOOOAHbIE KOHLIbI K KIIEMMHUKY KOHTponnepa.

BHUMAHMUE! [1nsa paboTbl C KOHTPOMNIEPOM MOTYT ObITb MCMONb30BaHbI ToNbKo Tl ¢
M30MMPOBaHHBIMU W He3a3eMIeHHbIMX paboynMu cnasmu, Tak Kak oTpuuaTenbHble
BbIBOAbI X CBOBOAHBIX KOHLIOB 06 beAnHEHbI Mexay cobol BHYTpY KOHTponnepa.

3.4.4 AxTuBHbIe npeobpa3oBaTenu

AKTVBHbIE Mpeobpa3oBaTenu C BbIXOOAHbIM aHaroroBbiM CUrHanNoM MPUMEHSIIOTCS B
COOTBETCTBUW C Ha3HayeHWeM JaTtyvka ANa U3MepeHuUs pasnuyHbliX  HU3NYECKUX
napameTpoB. BbIXOAHBIMM CUrHanamu Takux AaTYUMKOB MOryT ObiTb M3MeEHsoLeecs no
TNIMHENHOMY 3aKOHY HarnpsiXeHue NoCTOSAHHOro ToKa 1 BeNu4YMHa camoro Toka.

[MUTaHMe aKkTMBHbLIX TOKOBbIX OATYMKOB OOSMKHO OCYLLECTBNATLCA OT BHELUHEro unu
BCTPOEHHOoro 6roka nutaHus 24 + 3 B.

MopknioveHne OaTUMKOB C BbIXOAHLIM CUMHANoOM B BMAE MOCTOSIHHOrO HanpsKeHus
(0...1,0 B) moXeT ocyLecTBNATLCSA HEMOCPEACTBEHHO K BXOAAM KOHTpOnrepa, a AaT4yMKoB
C BbIXOJHbLIM CUrHaroMm B BUAe TOoKa — TOMbKO NOCre YCTaHOBKW LLYHTUPYIOLLEro peancropa
conpotmenennem 100 Om (norpewHoctb He ©Gomnee 0,1%). B kavectBe LWyHTa
pEeKOMeHAYeTCs  UCMONb30BaTb  BbICOKOCTAOWIbHbIE  PE3UCTOPbl  C  MUHWMArbHbIM
3HaA4YeHUEeM TeMnepaTypHOro ko duUmMeHTa conpoTmBIeHus, Hanpumep C2-29B.
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MpumeuyaHue — Npu paboTe ¢ akTMBHBIMM NpeobpasoBaTensamMu B nNpubope ocyLlecTBnseTcs
MacliTabmpoBaHve LKanbl M3MepeHus. lNMocne MmaclTabupoBaHUA KOHTpoNMpyemble duanyeckue
BeNMYMHBI  OTOOpaxalTCA HemnocpefcTBEHHO B  eAuHuuax WX u3mepeHus  (aTtmocdepax,
Kuronackansix, MeTpax u T. A.).

D,J'Iﬂ Ka)kaoro Takoro Agatymka Heo6xoamMmo YCTaHOBUTb AMana3oH naMepeHuna:
HWXHAA rpaHuua ananasoHa n3mMepeHuna cooTBeTCTByeT MUHMMaNbHOMY YPOBHIO
BbIXOOHOro curHana gaTt4yuka,

- BEpPXHAA TrpaHuUua Aunana3oHa WU3MepeHuna COOTBETCTBYeT MaKCuMalilbHOMY
YPOBHKO BbIXOAHOIro CUrHana gatyuka.

BHUMAHME! lNpu ncnonb3oBaHnM akTUBHBIX OATYMKOB criedyeT uMeTb B BuAy, YTO
«MVHYCOBbIE» KIEMMbl aHaNoroBbIX BXOAOB B KOHTpomnepe 06beanHeHbl Mexay cobon.

3.4.5 Pe3ucTuBHbIE O4aTYUKU

[aTynkn pes3ncTMBHOrO TUMa MCMOMb3YTCA B HEKOTOPbLIX 3anOpHO-PErynmpytoLmnx
KnanaHax B KayecTBe [aTyuka MonoXeHus. B pgatumkax 3Toro Tuna B KayecTBe
YYBCTBUTENIBHOTO 3fIEMEHTa UCMONb3YEeTCA pPEe3nUCTOp MNEPEMEHHOIO COMPOTUBIEHUS,
MOMN3yHOK KOTOPOrO MEXaHWYECKW CBA3aH C Perynupylolen 4acTbio UCMOMHUTENbHOro
MexaHu3ma.

Takke OHM MOryT MOAKMYATbCA K KOHTPOMNNEpPY B KayecTBE aMynsTopa peanbHbiX
[aTYMKOB TeMnepaTypbl ANS opraHn3auumn CTEHAOB NN OTNA0YHbIX MAKETOB.

KoHTponnep cnocobeH obpabaTtbiBaTb CurHanbl AaTYMKOB PE3UCTUBHOMO Tuna ABYX
BapuaHTOB UCMOMHEHNs1 — ¢ conpoTtusneHnem 0o 900 Om u go 2 Kowm.

BHUMAHMUE! [na BbisBNEeHWs curHana KOPOTKOro 3amblkaHusl pesucTtopa uim
NPOBOAKM, KOHTponnep cuntaet curHan Hmke 40 OM KOPOTKUM 3aMblKaHUEM.

3.5 BbixogHble ycTpoucTBa

BbixogHble yCTpoWCTBa npegHasHayeHbl Ansi nepefayn BbIXOAHOMO YrpaBrisioLLero
CUrHarmna Ha UCMOoNHUTENbHbIE MEXaHU3MbI.

KoHTponnep vmeeT A0 8 BCTPOEHHbIX BbIXOAHBLIX YCTPOWCTB. BY MoryT GbiTb AByX
TUMNOB: ANCKPETHbIE N aHANoroBble. TWMbl BbIXOAHbLIX YCTPOMNCTB ONpeaensoTcsa Ha cTaamu
3akasa npubopa.

Tunbl BO 1 X xapakTepucTuKku npuBedeHsbl B pasgene 2. Cxembl nogknodeHus BY
npuseaeHbl B MpunoxeHnn b.

OunckpetHoe BY — oanektpomarHutHoe pene, TpaH3WCTOpHasa onTonapa,
ONTOCUMWUCTOP,  TBepAoTeNnbHOe pene —  UCMOnb3yeTcd AN ynpaBreHus
(BKMIOYEHNS/BBIKMIOYEHMS)  Harpyskon nnbo HenocpeacTBeHHo, nubo depe3 OGonee
MOLLHbIE yMpaBnsioWMe INeMeHTbl, TakMe Kak rnyckaTenu, TBepaoTenbHble perne,
TUPUCTOPbI UM CUMUCTOPBI.

OnekTpomarHutHoe pene (Bbixog «P») npegHasHauyeHo ANsi KOMMyTauWMW CUIOBbIX
Lenen HanpspkeHeM He 6onee 250 B n paboynm Tokom He 6onee 4 A (cMm. pucyHok B.9).

TpaH3ucTopHas onTtonapa (Bbixoa «K») npumeHsieTcs, kak npaswuno, Ang
ynpaBneHus HWU3KOBOMbTHbBIM pene (He 6onee 60 B npu Toke He Gonmee 400 mA). Bo
nsbexaHne BbIXOO4A W3 CTPOsi TpaH3MCTOpa W3-3a 6OMbWOro TOKa CaMOWHOYKLUM
napannenbHo obmOTKe BHeLWHero perne Heobxogumo ycTaHaenueaTb guog VD1 (cm.
pucyHok B5.10).
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TpaH3ncTOpHbIN KNtoY (Bbixod «T») nMpedHasHayeH A5 NPSAMOro MOAKMIOYEHNs K
npnbopy B kKayecTBe Harpy3ku TBEPAOTENBHOrO pene (BbIxogHOe HanpsixeHue oT 4 o 6 B,
NOCTOSIHHBIN TOK He Gonee 25 MA) (cM. pucyHok B.13).

BHUMAHMUE! MakcumanbHas onvHa coeaMHUTenbHoro kabenst mexay npubopom c
BbixogoM T 1 TBeEpAOTENbHbLIM pene He AofkHa NpeBbiwaTth 3 M.

OnTtocumucTop (Bbixoa «C») MMeeT BHYTPEHHIOW CXeMy nepexoda yepes HOoMb U
BKIHOYAETCA B Lenb ynpaBneHus MOLLHOMO CUMUCTOpPa MW napbl BCTpeYHOo-napanmnensHo
BKITFOYEHHbBIX TUPUCTOPOB Yepes orpaHuymBatoLLmi pesuctop R1 (cm. pucyHkn b.11, B.12).
BenuunHa conpoTuBReHUs pe3ucTopa onpegenseT TOK YnNpaBreHus cuMmmucTopa.
Harpyso4yHasi cnocobHoCTb Bbixoga — Tok He 6onee 50 MA Npu NepeMEHHOM HanpsXXeHun
He 6onee 250 B.

Ons npepoTtBpalleHnss npobos TUPUCTOPOB WK3-32 BbICOKOBOSIbTHBLIX CKAa4YKOB
Hanpsp>keHMs B CeTU K UX BbIBOAAM peKoMeHAyeTcs nogknoydaTe dunbrpytowyto RC
uenouky (R2C1).

OuckpeTtHoe BY («P», «K», «C», «T») MMeeT gBa MrHOBEHHbIX COCTOSIHUS: «BKIT.» U
«BblkI.». BbIxogbl MoryT ObITb Takke 3anporpaMMuMpoBaHbl Ha paboTy B KadecTBe
reHepatopoB LWWMM. XapakTtepucTukn reHepupyembiXx WMMYyNbCOB MpeacTaBneHbl B
Tabnuue 3.1.

Ta6nuua 3.1

Pexunm paboTbl

XapaKkTepucTukmu
OUCKPEeTHOro Bbixoaa P p

MpocTon anckpeTHbIn Bbixon | Yactota mmnynbcoB He 6onee 1,5 klMu,
onpegensieTca anutenbHocTbio uukna MJIK

LM Mepuog ot 10 mc go 36 ¢, TOYHOCTb NPU ANIUTENBHOCTU
nepuoga ot 10 go 50 mc coctaensieT 0,2 %,
npv gnutenbHocTu cebiwe 50 mc coctaenset 0,1 %

AHanoroBoe BY npegcrtaensetr cobor umdpo-aHanoroebii npeobpasoBatenb,
no3BonsLLMi hopMMpoBaTb aHarNoOroBbI CUrHamN NOCTOSIHHOIO TOKA UMW HanpPsiKeHUs.

dopmupoBaTenb TokoBoro curHana (Bbixon W) npeobpasyetr Ha akTuBHON
Harpy3ke RH 3HayeHue Ha BbIxo4e B TOKOBbIN curHan 4...20 MA (CM. puCyHok 3.3).

-+ 1+
BN

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

BY nuTaeTca OT BHelWHero nM6Go BCTPOEHHOTO MCTOYHMKA MUTaHWUS MOCTOSIHHOMO
HanpsikeHusi. ConpoTUBIEHNe Harpy3ku RH 3aBUCUT OT HanpsKeHUst UCTOYHMKA NUTaHKSA
Un u BblbupaeTca u3 rpacuka (cM. pucyHok 3.4). B Tom cnyyae, ecnu ans MaMepeHust
TOKOBOrO CWrHana WCMonb3yeTcs WM3MEepUTENbHbIA LWYHT RU U ero HOMMHan MeHblue
HeoGXoayMOro COMPOTUBIIEHUS] Harpysku, UCMomnb3ayeTcs A06aBOYHbIA OrpaHUYMBaOLLMIA
pe3uncTop Rorp, CONpoTMBIEHNE KOTOPOTro BbIYUCISIETCS U3 COOTHOLLEHMS:

Rorp = RH — Ru.
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TunoBble cooTHowleHnsa: Un = 12 B, RH = Rn = 100 Om; Un = 24 B, RH = 700 Om
(Rn =100 Om, Rorp =620 Om).

BHUMAHMUE!
1 Hanps»keHue nctoyHuka nutanusa LLAT He gomkHo 6biTe 6Gonee 30 B.
2 [onyckaeTcsi NpUMeHeHe pesucTopa C BENMYMHOM CONPOTUBIIEHUS,
OTNMYaoLEencs OT paccumMTaHHOM He bonee YyeM Ha + 10%.

RH: OM“

1000

900

800

700

600

500

400

300

200

100

0 10 20 30 Up,B
PucyHok 3.4 — Npacdmk 3aBucumoctu RH (Un)

®dopmupoBaTenb CUrHama NOCTOAHHOroO HanpsbkeHus (Bbixoa Y) npeobGpasyet
3HayeHue Ha Bbixoge B curHan Hanpsxenus 0...10 B. ConpoTtuBneHve Harpysku RH,
nogkntoyaemon k LIAM, gomkHo ObiTb He MeHee 2 kOM. Bbixogbl «Y» nutakTcs OT
BCTPOEHHOIO WCTOYHWKA MWUTaHUS WM BCE ranbBaHU4YECKUM CBsi3aHbl Mexay cobow 1 co
BCTPOEHHbLIM UCTOYHUKOM NuTaHus 24 B (pucyHok B.7).

AHanorosoe ynpasrieHVWe OCYLLECTBISIETCA MO NPSIMO-NPOMNOPUMOHAnibHOMY 3aKoHY
(re. 4mMA vnn 0B cooTBetcTByeT BbixogHOMy curHany «0O», a 20 mMA wnm 10B
COOTBETCTBYET BbIXOAHOMY CUrHamy «1»).

MapameTtp Be3son.cocT.{N} onpeagensieT coctosiHue cooTBeTcTBYylOLWero BY, korga
OCHOBHasi nporpamma He yHKUMOHMpPYeT (3arpy3ka npubopa, «3aBucaHue» u T.4.).
Mcnonb3yeTca ons nogaepXaHusi onpefeneHHoro ypoBHSA curHana Ha BY B aBapuiiHOM
pexume KoHTponnepa. 3agaeTtca B JonsX eanHuubl ¢ ToyHocTbio 0,001. Ucnonb3yeTca
Kak Ansi aHanorosbIX, Tak U ANst AUCKPETHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnvMBaTb B PYy4YHOM peXvMe YynpaBreHusi ¢ nepegHen
naHenu wunu no cetu. Mpu 3ToM HeobxogMMO NpedycMOTPEeTb CPeACcTBa MpekpalleHust
ynpaeneHus BY 13 nonb3oBaTenbCKon Nporpammel, T.K. B MPOTUBHOM Crlyvyaun BBeOEHHOE B
peXxume pyyHOrOo  ynpaerneHus  3HaveHne OygeT  3aMeHeHO  3HavyeHvem  wu3
nornb30BaTeNbLCKOW NPOrpaMmbl.

MoppobHoe onucaHue napameTpoB, onpeAensiowmux paboTy BbIXOAHBIX 3MEMEHTOB,
npueeaeHo B paspene «KoHgurypmnposaHme obnactu Beoga-sbisoga MJK» s Pr1.

B koHTponnepe OBEH MJIK73 npeaycmMoTpeHo pacluMpeHne KOnuyecTBa BbIXOOHbIX
3anemMeHToB, wucnonb3dyss Mmogyns OBEH MP1, nogkniovaembli K KOHTponnepy Mo
cneumansHoMy uHTepdency. PacnonoxeHue wuHTepdenca nokasaHo Ha pucyHke 3.1
(BHM3y 3afHel CTEeHKM Kopnyca — YeTbIPEXKOHTaKTHash cbemHasi knemma). MogpobHee o
pabote ¢ mogynem OBEH MP1 cm. n. 3.6.3.
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3.6 UHTepdencol cBA3mn

B koHTponnepe MoXeT ObITb yCTaHOBMNEeHa WHTepdenicHass nnarta ¢ MoaynsMmu
nHTepdericoe RS-485 n RS-232 ansa opraHmsauum paboTbl N0 CTaHOAPTHLIM MNPOTOKONaM
OBEH u ModBus, B 6a3oBow komnnektauum uHtepdericoB RS-485 n RS-232 Her.
MHdopmaumsa no 3akasy AONOMNHUTENbHBLIX MHTEPMENCHbIX NnaTt npuBeAeHa BO BBEAEHUN
K HacTosILLlEMY pPYKOBOACTBY, @ MWHCTPYKUMS MO YCTaHOBKE WHTepdelcHon nnatbl B
Mpunoxenun K.

WHtepdeinic RS-232 DEBUG npegHasHadeH ans  CcBssM €O cpedou
nporpammupoBannst CoDeSys, ¢ nporpammon TUpaXnpoBaHus, a Takke Ars 0OHOBNeHMs
BCTPOEHHOro NporpamMmmMHoro obecneyeHnsi KOHTponnepa.

3.6.1 UHTepcpenc RS-232

KoHTponnep MOXeT uUMeTb OT Hyns A0 [OBYX BCTPOEHHbIX nopToB RS-232 (Tun
pasbema: RJ12). Cxembl pacnonoXeHuss WHTEpPMENCHbIX §NUHWA B  paszbemax
npeactasneHsb! B [NpunoxexHun B.

MopT npeaHasHayeH Ansa opraHusaumu ceasm ¢ OPC-cepBepoM, a Takke ¢ Apyrumu
ycTponcTBamu no uHTepdericy RS-232 no npotokonam: OBEH 1 ModBus B pexumax
Master unu Slave.

[ns noaknmoYeHns K KOHTPOMMepy pasnuyHbIX YCTPOMCTB C MHTepdencom RS-232
(BHeLHeW naHenu onepaTopa, PacXO4OMEPOB, ANEKTPOCYETYMKOB, CYMATBIBATENEN LUTPUX-
KodoB) ucnonb3dyetca kabenb KC2, koTopbii Heobxoanmo nogknoumtb K npubopy Oo
BKIIOYEHMSA nuTaHusa KoHTpornepa. Cxema kabensa npuBegeHa B [MpunoxeHun B Ha
pucyHke B.2.

Mo ymonuyaHuio NOpT HAaCcTPOeH Ha paboTy B pexume Slave. KoHTponnep, aHanuanpysi
3anpoc, aBTOMaTMYeCKu onpegensieT npoTokon, n dopMupyeT OTBET NO 3adaHHOMY
NpOTOKONYy.

Mpn pabote B pexume Slave HacTponkum mnopta 3apawotca ¢ XKU u u3
cpeabl CoDeSys (cm. pasgen «KoHdurypuposaHue obnactu Beoga-Beisoga MNK» 8 PI1).

Mo ymonyaHuio nopt RS-232 nmeeT cnepytowmne ceTeBble HaCTPONKK:

—  ckopocTb: 115200 6uT/c;

—  ONWHa crnoBa AaHHbIX: 8 6uT;

—  KOHTPOIb YETHOCTU: OTCYTCTBYET;

— appec: 16.

Cnucok napameTpoB, KOTOPbIE MOXHO OMPOCWUTb, M AEeUCTBUS Mpu [obaBneHun
napameTpoB Ans onpoca cM. pasaen «KoHdurypuposaHue obnacTtv Beoga-Bbioga MI1K»
B Pr1.

MepeBon wuHTepdpeiica RS-232 B pexum Master n pganbHeiwas pa6bota B 3TOM
pexume ocyLlecTBnsieTcst c NMOMOLLIbIO cneumann3mpoBaHHbIX 6ubnunoTek
yHKUMOHaNbHbIX ~ OMOKOB,  MOAKMKYEHHLIX W UCMOMb3yeMbIX MpW  CO34aHUn
nonb3oBaTeNbCKON nporpamMmbl B cpefe nporpammupoBaHusa «CoDeSys». Hactpoliku
uHTepdenca 3agalTcs B (PyHKUMAX OMONMOTEKM, CM. PYKOBOACTBA MO MNPUMEHEHUIO
O1bnmoTek nporpaMMHbIX komnoHeHToB anst OBEH MJIK B yacTn onucaHus uHTepderica
6ubnunoTekn yHKLMOHanNbHbIX 6r1okoB Anst paboTkl ¢ npoTokonom ModBus n nHTepderica
6ubnmnoTekn yHKLUMOHaNbHbIX 6nokoB AnsA paboTbl ¢ NpoTokorioM OBEH.

Ecnn nopt RS-232 HactpoeH ansa pabotbl B pexume Master n TpebyeTtcs ceaszaTtbes
no Hemy B pexwumMe Slave, To cnegyeT Npu BKIIOYEHUN MUTaHUS KOHTponnepa yaepXveaTb

HaxkaToi kHonky L“°") — 3TO ocTaHaBnMBaeT 3amnyck MNosib30BaTeNbCKoW MporpamMmmbl U
nepeeog noprta B pexum Master.
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3.6.2 UHTepdenc RS-485

KoHTponnep MoxeT MMeTb OT HyNnsa A0 OBYX BCTPOEHHbIX NopToB RS-485. KoHTakTbl
pasbema BblBEAEHbl HA CbeMHble OBYXKOHTaKTHbIE KNEMMbl Ha 3agHen naHenu kopnyca
npubopa. HasBaHWsi KOHTaKTOB M PaCMONOXeHNe WHTEPMENCHbIX NIUHWIA NpUBEAEHbI B
MpunoxeHun b Ha pucyHke B.15.

MopT npegHasHayveH Ans opraHu3aummn ces3n ¢ OPC-cepBepoM, a Takke C OpyrumMu
ycTpoictBamu no uHTepdericy RS-485 no nmpotokonam: OBEH v ModBus B pexumax
Master unu Slave.

[ns nogknyeHWs K KOHTPONnepy QApyrMx YCTPOWUCTB C wuHTepdericom RS-485
(BHELLHEW NaHenu onepaTopa, PacXO4OMEPOB, ANEKTPOCYETHMKOB, CYMTBIBATENEN LUTPUX-
KOO0B) Mcnomnb3yeTcs kabenb «BUTas napa.

Mo ymonuaHuio NopT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanuanpys
3anpoc, aBTOMaTMYecku onpepenseT MpoToKomn, u opMmupyeT OTBET MO 3agaHHOMY
npoToKOony.

Mpn pabote B pexume Slave HacTporkum nopTa 3agatotca ¢ XKUM un us
cpeabl CoDeSys (cm. pasgen «KoHdurypmposaHue obnactu sesoga-sbisoga MK» B PI1).

Mo ymonyanuio nopt RS-485 nmeet cnepytowmne ceteBble HACTPONKM:

—  ckopocTb: 115200 6uT/c;

—  [AN1Ha CroBa aHHbIX: 8 6mT;

—  KOHTPOIb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnucok napameTpoB, KOTOpble MOXHO OMpPOCUTb, W AEeNCTBUS npu AobaBneHuu
napameTpoB Ans onpoca cM. pasaen «KoHdurypupoBaHue obnactu Beoga-Bbisoga MIK»
B Pr1.

MepeBon wHTepdenca RS-485 B pexum Master n pganbHenwas pabota B 3TOM
pexume OCYyLLeCTBNSETCS c MOMOLLIbIO crneunanuaMpoBaHHbIX onbnuorek
dyHKUMOHaANbHLIX ~ OrOKOB,  MOAKMIYEHHbIX UM UCMOMb3yeMblX NpW  CO34aHun
nonb3oBaTeNnbCKON nporpaMmbl B cpede nporpammupoBaHuns «CoDeSys». HacTpoiiku
uHTepdenca 3apalTcs B (PyHKUMAX OMONUOTEKM, CM. PYKOBOACTBA MO MNPUMEHEHMIO
6ubnunoTek nporpammHbix komnoHeHToB Ans OBEH MJIK B yactn onncanus nHtepdeica
OMbnMoTekn yHKLMOHaNbHbIX 6rokoB ansa paboTel ¢ npoTokoriom ModBus v nHtepdelica
6ubnunoTekn yHKUMOHaNbHbIX 61okoB AnsA paboTbl ¢ NpoTokonioM OBEH.

Ecnn nopt RS-485 HacTpoeH ans paboTtebl B pexume Master n TpebyeTtcsa cBasaTbes
no Hemy B pexume Slave, To cnegyeT Npy BKIIOYEHUN MUTAHUS KOHTPOSNepa yaepKuBaTb

NyCE
HaXkaTol KHOMKY M — 3TO OCTaHaBnMBaeT 3anycK Monb3oBaTeNlbCckol MporpaMmbl U
nepesog nopTta B pexum Master.

3.6.3 UHTepdheic ceazmn ¢ mogynem OBEH MP1
WHTepdenc npegHasHayeH Ansa NoAKNoYeHns K kKonTponnepy mogyns OBEH MP1 no

BHYTPEHHEN LUMHE, YTO MO3BOMSET YBENUYUTb KOMUYECTBO BbLIXOAHLIX YCTPOMCTB Ha 8
OMNCKPETHBIX (KIMIOYEBbIX) BLIXOAHBIX YCTPOWCTB B Pa3nnyHbIX KOMOUHaUmAX:

— anekTtpomarHutHoe pene 4 A, 220 B;

—  TpaH3ucTopHble ontonapkl 400 mMA, 60 B;

—  cumucTopHble ontonapsl 0,5 A, 250 B;

—  Ans ynpasneHus TBepaoTenbHbIM pene 4...6 B, 50 MA.
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Cxema nogkntoyeHns wmoaynsa OBEH MP1 k koHTponnepy npeactaBneHa B
MpunoxeHun b Ha pucyHke B.14.

MepekntoyeHre cocTosiHWI BbIXOAHbIX ycTponcTB OBEH MP1 MOXeT ocyLlecTBNATLCS
He valle, YeMm 13,5 pa3 B cekyHAy.

BAXHO! Tak kak y OBEH MP1 Her G6e3onacHOro COCTOSIHMSI BbIXOAHbIX
3NeMEeHTOB U OH HaxoauTbcA noa ynpaBneHuem OBEH MNK73, Tto k npubopy
OBEH MP1 cneaoyeT nogknio4yaTb OO6opyAoBaHME, He OTBevyalwlwee 3a BaXHble
npouecchbl.

BAXHO! MNutanne OBEH MJIK73 u OBEH MP1 gomkHO oCyWwecTBNATbLCA OT
OOHOro MCTOYHMKA NUTaHUs, ANA TOro, YToObl MPU OTKIOYEHUM MUTAHUA OHO
nponano Ha o6oux npuéopax u npuéop OBEH MP1 He ocTancs 6e3 ynpaBneHus.

3.6.4 UHTepdpenc cBasm RS-232 DEBUG

KoHTponnep nmeeT BCTpoeHHbIn nopT RS-232 DEBUG (tun pasbema: RJ12).
MopT npegHasHayeH ans:

- CB$I3U KOHTponnepa co cpenowv nporpammmpoBaHus CoDeSys;

- CMeHbl BCTPOEHHOro nporpaMMHoro obecneyeHus KOHTponnepa Ha HOBYIO
Bepcuto, NMBo BOCCTaHOBNEHUSA BCTPOEHHOro MporpamMmHOro obecneyeHunss npu
HapyLLueHnsx paboTbl KOHTponnepa.

- CBSI3W KOHTponnepa C nporpammon TupaxupoBaHus. MogpobHee o nporpamme
TUPaXUPOBaHNs cM. pasgen «lporpamma TupaxupoBaHusi» B PrI1.

[nsa cBAsn KoHTponnepa co cpepon nporpammupoBaHns CoDeSys ucnonbsyetcs
kabenb KC1 (noctaBnsieTcs B KOMMIEKTE C KOHTPOMMEpPOM), KOTOPbIN Heobxoaumo
MOAKMIOYNTE K KOHTpONMepy Ao BKMoYeHus nuTaHus. Cxema kabens npvBegeHa B
MpunoxeHun B Ha pucyHke B.1.

Ona cmeHbl nporpamMmHoro obecneyeHusi KOHTpomnnepa MOXeT ObiTb MCMNONb30BaH
kabenb KC1 unun KC2.

BHAMAHUE!

1 TlopT npegHa3HayeH WCKMYMTENBHO ANs CEPBUCHbIX Uernen. 3anpewaetcs
noaknoyatb K Hemy mnobble YCTPOMCTBa Ha 3Tane Hanagkv u aKcnnyartauuu,
kpome MK ons yctaHoBkM cBA3W co cpeon nporpammupoBaHust CoDeSys nnm ¢
nNporpaMMoN TUPaXUPOBaHWSE UMW AN CMEHbl MporpammMHoOro obecneveHus
KOHTponnepa.

2 T[lpn OGHOBNEHUM BCTPOEHHOro nporpaMMHOro obecneyeHus Bpemsa Oyaet
cbpoLueHo, 1 ero Heo6xoaANMO NepeyCcTaHOBUTb.

3 Tlpu OGHOBMEHWM BCTPOEHHOrO MNPOrpamMMHOro obecneyeHusi 3Ha4YeHUst BCEX
KOH(UIypaUMOHHbIX napameTpoB OyayT cOpoweHbl. [locne oGHOBREHUA
Heo6xoanMO BbINONHUTL cOpoc EEPROM wn ckoHdurypupoBaTe Npubop 3aHOBO.

4  3HayeHus NapaMeTpoB, COXPaHEHHble NMPOrpaMMON TUPaXMPOBaHUSA U3 CTaporo
BapuaHTa BCTPOEHHOro mnporpaMmMHoro obecneuveHus, 3anucatb (NepeHecTu) B
HOBbIN BapuaHT OygeT HeBO3MOXHO. [py HeoGXOAMMOCTM UCMONb30BaHMUS
3Ha4YeHU napameTpoB M3 CTaporo BapuaHTa, HeoBX0ONMO COXPaHUTL NMPEXHIOK
KOHpMrypaLmio npy NOMOLLM NpOrpaMMbl TUPaXXUPOBaHWNS 3aHOBO.
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3.7 YenoBeKko-MalWMHHbIN MHTepdenc

3.7.1 Xuakokpuctannuyiecku MHOUKaToOp

KoHTponnep umeeT BCTPOEHHBIN 4-x CTpoyHbI 16-Tn paspsagHbii XKKW, nossonstowwmii:

—  oTobGpaxaTb «COCTOsIHME» BXOOOB M 3adaBaTb 3HAYEHUsI BbIXOL40B KOHTPOINEPa;

— oTobpaxaTb W pepakTMpoBaTb 3HA4YEHUSI MapaMeTpoB MOMb30BaTENbLCKON

nporpaMmmbl;

—  BM3yanbHO OTCMEXMBATb M3MEHEHME 3HAYEeHMIN MapameTpoB MOfb30BaTENbCKON

nporpaMmmbl.

MopopobHee ¢ pecypcamu OTOOpaxeHUs MOXHO O3HaKOMUTbLCS B pasgene
«Mcnonb3oBanue XKW» Pl n B pykoBoacTBe MO NpUMEHEHWIO B1MBnMoTek NporpaMMHbIX
komnoHeHToB Ansa OBEH MJIK B yacTn onucaHus yHKLMOHarnbHbIX G510KOB 6MGnmoTek
paboTbl ¢ XKK OBEH TMJ1K73.

B koHTponnepe peanus3oBaHa BO3MOXHOCTb W3MEHEHWS SPKOCTU MNOACBETKU U
KOHTPacTHOCTU MHAMKaTopa, cM. pasgen «KoHdurypupoBaHve obnacTu BBOAa-BbiIBOAA
MK B PI1.

3.7.2 BCTpOEeHHbIN 3BYKOBOW U3ny4vatesb

KoHTponnep MMeeT BCTPOEHHBI 3BYKOBOW U3My4aTerb, NO3BOMSOWUMA:

—  CUrHanusmpoBaTb O MOAKMIOYEHNU NUTAHUSA K KOHTPONNepy;

—  CUrHamusmpoBaTb O HaxKaTWMM MONb30BaTENeM KHOMOK Ha IMLEBOW naHenu
KOHTponnepa;

— cosfaBaTb creunanuanpoBaHHble MNporpaMMHbIe CpeacTBa CUrHanusauum o
npoxoxaeHnn npouecca, obecneyvBallye ynpaBreHWe AVHAMWUKOM U3
nonb30BaTeNbCKON MPOrpaMmel.

[na ynpaBneHnss 3BYKOBbIM u3fyyaTenem wucnonb3yetca Oubnuoteka &b

Owen_specific_tools.lib.

3.7.3 KnaBuartypa
KoHTponnep nveet BCTPOEHHYI0 KnaBsuatypy c 9 KHOMKamu:

nyce
on | |Bexonf [ aner | fBBOA Al |l¥

KHonku MoryT ncnonb3oBaTbCst ANSt NMEPEKIOYEHUS MEXAY PEXVMaMU UHAMKaLUK 1
3a4aHnsA 3HaYEeHU KOHAUrypaLMOHHbIX NapameTpoB, cM. pasgen 7 (nogpobHee 06 aTom
cm. B PIM).

HasHaueHne kHOMOK
pasgen 7 (nogpobHee 06 aTom cm. B PIT).

C uenblo obpalleHns BHUMaHna obcnyxuBaloLlero nepcoHana Ha HaxaTue KHOMOK Ha
NMUEBON nNaHenu B KOHTpomnnepe npegycMmoTpeHa yHkums «3Byk», onpegensiowas
BO3MOXHOCTb 3BYKOBOW CUrHanusauum no akTy HaxaTus Kakon-nmbo KHOMKM NiieHOYHOM
KnaBuaTypbl MyTeM ModavM CurHana BCTPOEHHOro 3BYKOBOrO u3nyyatens. [aHHas
dYHKUMS MOXeT ObiTb OTkMoveHa. logpobHee O BKNIOYEHUU\OTKMOYEHUU PYHKLMK
«3Byk» cM. pasgen «KoHdurypmposaHue obnactn seoga-seisoga MINK» B Pr1.

onpegensaeTcsa nNporpaMmMon nonb3oBaTensd, CM.

3.7.4 BcTpoeHHble cBeTOAMOAbI

KoHTponnep nmeet 6 BCTpoeHHbIX ceeToamonos: K1, K2, K3, K4, K5 1 K6, koTopble
No3BOMSAKT CO3f4aBaThb Crneunanns3vMpoBaHHble MPOorpaMMHbIE CpeacTBa CUrHanmMsauum o
NPOXOXAEeHUM  npouecca, obecneuynBawllMe  ynpaeneHWe  CBeToaMojamMum U3
nonb3oBaTenbckon nporpaMmmel. [ogpobHee cm. pasgen 7 (nogpobHee o6 atom cm. B Pr).
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4 Vcnonb3oBaHue Mo Ha3Ha4YeHUo

4 Ucnonb3oBaHMe No Ha3HaYeHUIo

Mepen ncnonb3oBaHNeEM KOHTponnep HeobxoamMmMo 3anporpaMMmMpoBaTh, T.e. Co3aaTb
nonb3oBaTenbeKyo nporpammy. lNMocne cosgaHns nonb3oBaTenbckas nporpamma MoxeT
ObITb COXpaHeHa B SHEProHe3aBMCUMMOW NaMATWM KOHTponnepa W 3anyckatbCs Ha
BbINOMTHEHWE MOCIe BKIOYEHUSA NUTaHUS Win nepesarpy3ku, — cM. pasgen «CoxpaHeHune
nporpamMmmbl B NamMaTh KoHTponnepa» B PI1.

MporpammupoBaHue ocylecTarnseTcs ¢ nomolsto MO CoDeSys 2.3 (Bepcumn 2.3.9.9).
[na ceasn co cpepon nporpammupoBaHns CoDeSys ucnonbayetca nHTepdenc RS-232
DEBUG koHTponnepa, — cM. pasgen «[1poekT. YctaHoBka cBa3u ¢ MNJ1K» B Pr1.

Ha pucyHke 4.1 npuBedeH npumep noaknmodeHns koHTponnepa k [K gns
nporpammupoBaHns yepes wuHTepdenc RS-232. [pu 3TOoM wmcnonb3dyetcs Kabenb
nporpammunpoBanus KC1, BxogsaLwmn B KOMNekT noctaskn. Kabenb BknovaeTcs B rHe3go
(RS-232 DEBUG), pacnonoxeHHoe Ha BeEpPXHEW MaHemnu Koprnyca KOHTponnepa
(cm. pucyHok 3.1). OTBeTHas YacTb kabens nogkniovaetcs kK COM-nopty IMK.

MoGunbHbI KOMMbIOTED KomnbloTep oneparopa

KoHtponnep

PucyHok 4.1 — BapuaHTt nogkntoyeHus k MK ana nporpammupoBaHusi KOHTponnepa
yepe3 nopt RS-232 DEBUG

BHUMAHME! MogkniodeHne kabens nporpammunpoBanuns KC1 ocyuwectenaeTcsa npu
oTkntoveHHoM nutaHum OBEH MJIK73 n MK (unn xotst Obl 0QHOrO M3 3TUX YCTPOWCTB).
Ecnu oTtknioyeHne nutaHust koHTpornepa u K HEBO3MOXHO, TO B MepByl oyepenpb
kabene nogknovaetca k OBEH MJIK73, 3atem k COM-nopty [K; npeaBapuTtensHo
crnenyeT KOCHYTbCS MeTanIMYecko 4acTblo coeauHuUTeNns kabens MeTannumyeckoro
kopnyca COM-nopTa MK gnsi BbipaBHWBaHUS 3NEKTPUYECKMX NOTEHLMANOB KOHTposepa u
K. HeBbinonHeHune atux TpeboBaHuin MoxeT npmeecTu k nospexageHnto COM-nopta lMK.
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4 Vicnonb3oBaHue Mo Ha3Ha4YeHuo

MogpobHO nporpaMmMuMpoBaHMe KOHTponsepa onucaHo B Pl1, npeacTaBrneHHOM Ha
KOMMakT-guCKe M3 KOMMMEeKTa MOCTaBKM Ha peanu3yemble KOHTPOMSepbl B COCTaBe
KOMMrekca MoNb30BaTeNbCKOW  AOKYMEHTaUuM UM NporpaMMHbIX — CpeacTB  ans
OBEH IMJIK73.

Onsa ynobcTBa nonb3oBaTensa Ha KOMMNaKT-AMCKE peanM3oBaHa cucTemMa HaBuraumm rno
CTPYKTYpe MakeTa Monb30BaTeNbCKUX [OOKYMEHTOB M MNPOrpaMMHbIX CPeacTB  Ans
OBEH IMJ1K73, nossonsitoLwlasi Bbi3biBaTb U NpOCMaTpuBaTbh HEOOXOOUMbIE OOKYMEHTbI U
yCTaHaBnuBaTb nporpammHoe obecneveHne, Heobxoaumoe Ans  PYHKLUMOHUPOBAHMWS
KOHTponnepa.

Bpems peakuuu BXxofoB/BbIXOO0B
Bpemsi peakuumn 3aBMCUT OT TUMOB NMPUMEHSIEMbIX BXOOO0B/BbIXOAOB. AHanuTU4Yeckoe
BblpaXXeHWe Ansi onpeaeneHns BPEMEHW MOMNHOro OTKNUKa KoHTponnepa (ToTkn) nmeet
BUA;
ToTtkn = TBX + 2Tuukna + TBbIX,

roe TBX — Bpemsa peakuunm BXOAA Ha W3MeHeHne U3MYeckoro curHana (Bkrodas
dwvnbTpaumio). o ymonyaHuto 3HaveHuss Ansa umdpoBbix BxogoB — 5,0 mc, ans
aHanoroBbix BxogoB — 100 mc (B Tabnuvue 2.1 aaHHbIN napameTp Ans uMdpoBoro Bxoaa
HasblBaeTcs «MuHMManbHas ONUTENbHOCTbL MMMYMbCa, BOCMPUHUMAEMOrO OUCKPETHBLIM
BXOOOMY);

Tuukna — Bpemsi LMKNa KOHTpossepa. YCTaHOBMEHHOE 3HAYeHWe Mo YMOMYaHU —
1 mMc (ctabunusmposaHHoe). HactpamBaetca B okHe «KoHdurypauna T[JIK (PLC
Configuration)» MO CoDeSys. OnuTenbHOCTb LMKIa MOXHO y3HaTb, MOAKIHOYMB MOAYSb
CTaTUCTUKK, — OH NOApPO6HO onucaH B PIT;

TBbIX — 3aepxKa Ha cpabaTtbiBaHMe Bbixoda. 3Ha4YeHUs Ans penenHbIX BbIXO4OB —
50 mc; ans 06bIYHbIX TPAH3MCTOPHbIX BbIxoaoB — 20 Mc (B Tabnuvue 2.1 AaHHbIN napaMeTp
HasblBaeTcsl «Bpemsi nepekntoyeHust 3 coctosiHmnst «0» B cOCTOsIHME «1» 1 06paTHO»).

Mpumepbl pacyeTa BpeMEHMU MOSHOrO OTKMMKA KOHTpONnepa Ans pasHbiX BapuaHTOB
NCMNOMb30BaHNS BXOA0B U BbIXOO0B NPUBEAEHbI HUXKE.

Mpumep 1: mMakcMManbHO ObICTPbIA  OTKIMK MOXET ObITb peanusoBaH Mpu
MCMONb30BaHUN LUNEPOBLIX BXOAOB W TPAH3UCTOPHbLIX BbIXOAOB MNpU YCTAHOBIIEHHOM
MWHMManbHOM 3Ha4YeHun spemenn unkna MJIK:

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

Mpumep 2: Havbonee MeANEHHbI OTKMMK MOXeT ObiTb peanu3oBaH npu
NCMONb30BaHWN aHanoroBbiX BXOAOB W BbIXOAOB NPV YCTAHOBMEHHOM (DUKCUPOBAHHOM
3HayeHun (N0 ymonyaHuio) spemenn umkna MIK:

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

LincdpoBon ¢punbTp ANA BXOAHLIX aHANOroBbIX CUrHaNoB

Ons ocnabneHus BrUSHUS BHELIHWX WMMYIbCHBIX MOMEX Ha 3JKCniyaTaunoHHbIe
XapaKTepUCTUKN KOHTpOmepa B nporpammy ero paboTsl BBegeHa undposasi punbTpaums
pesynbTaToB M3MepeHun. PunbTpauus OCYLLECTBISETCA HE3aBUCUMMO [NS  KaX[4oro
aHanoroBoro Bxoga, 3agaetcs napameTpamu «[locT. dunbTpa» n «lMonoca cdunsTpar.
dunbTpaumsa NpoBoAMTCS B ABa 3Tana.
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4 Vcnonb3oBaHue Mo Ha3Ha4YeHUo

Ha nepBom 3tane c¢dwmnbTpaumm n3 TekyWwMX WU3MEPEHWU BXOAHBLIX MapameTpos
OTWMNLTPOBBLIBAIOTCS  3HAYEHUs,, WMeloWMe $SIBHO BbIPaXEHHble «MpoBanbl» UMK
«BbIOpOCHI». [N 3TOro B KOHTPONSepe OCYLUECTBNSETCA HenpepbiBHOE BblYMCMEHWE
pasHOCTU Mexay pesynbTaTtamu ABYX NOCNEAHUX U3MEPEHUIN OQHOrO U TOrO e BXOAHOro
napameTpa, BbIMOMHEHHbIX B COCEAHMX LMKIax Oonpoca, U CpaBHEHWEe ee C 3afaHHbIM
npeaenbHbIM OTKNOHeHneM. Ecnmn BbluMCneHHas pasHOCTb NpeBblllaeT 3adaHHbIn npeaen,
TO pesynbTaT, MOMYYEHHbIN B NOCMEAHEeM LMKIe Oonpoca, CYMTaeTcs HefoCTOBEpHbIM,
JanbHenwas obpaboTka ero npuocTaHaBnMBaeTCs W MPOM3BOAMTCS  MOBTOPHOE
nameperne. Ecnn HepgocToBepHbI pe3ynbTaT Obin Bbi3BaH BO3AENCTBMEM MOMEXM, TO
NOBTOPHOE M3MepeHne NoATBEPAMT 3TOT haKT, N NOXHOE 3HaYEeHNe aHHYNMpyeTcs.

Tako anroputM o06paboTKM pe3ynbTaToB  W3MEPEHWUA MO3BOMSIET  3aLUMTUTH
KOHTpOMnnep OT BO3AEWCTBUSI €OVMHWUYHBIX MMMYMbCHBIX WM KOMMYTaUMOHHBIX MOMEX,
BO3HMKAOLWMX Ha Npon3BoAcTee npu paboTte cnnoBoro 06opyaoBaHus.

BenvuvHa npegenbHOro OTKMOHEHWS pes3ynbTaToB ABYX COCEOHMX W3MEpPEHWN
3agaeTcd nonb3oBaTteneMm B napametpe «[lonoca cdunbTpa» nHOUBMAOYanbHO AN BCEX
AaTYMKOB B €ANHULIAX N3MEPSEMbIX MU (PU3NYECKUX BEMNNYMH.

B obwem cnyyae npu Boibope «[lonockl dunbTpa» cnegyeT MMeTb B BUAY, YTO YEM
MeHbLLEe ee 3aJaHHOe 3Ha4yeHve, TeM fy4lle MoMeXo3alUMLLEHHOCTb aHanoroBoro BXoaa,
HO Mpu 3TOM (M13-32 BO3MOXHbIX MOBTOPHbLIX M3MEPEHUI) XYXKE peakums KOHTponnepa Ha
ObicTpoe dhakTnyeckoe M3MeHeHue BXOOHOro napameTpa. Bo um3bexaHne NOBTOPHbIX
n3mepeHun npu 3agaHunm «Monockl unbTpa» cnegyeT pyKOBOACTBOBATLCS MaKCUMaribHOM
CKOPOCTBbIO  M3MEHEHWS  KOHTPONMMPYeMOoro napameTpa, a Takke pacCYMTaHHOW
(cm. Tabnuuy 2.1) nepuognyHocTblo onpoca. MNpu HEOOXOANMOCTM AaHHbIA PUINLTP MOXET
ObITb OTKIMIOYEH YCTAHOBKOW B napameTpe «[llonoca unbtpay 3HavyeHus «0».

Ha BTopom 3atane chmnbTpauumn ocylecTenseTcsa crinaxuwsaHve (aemnduposaHne)
Mony4YeHHbIX Ha NepBOM 3Tane pe3ynbTaToB W3MEPEHW B Crydyae WX BO3MOXHOW
OoCTaTo4YHOW dryKTyauuun.

MepepaTouHasi dyHKUMSA 3BeHa, OCyLUecTBnAWero npeobpa3oBaHne BXOAHOIO
CurHana Ha 3Tom aTane cunbTpauumn, No CBOUM napaMeTpam COOTBETCTBYET (hunbTpy
HW3KNX 4aCTOT NEPBOro NopsiAka C NOCTOSAHHON BPEMEHM T.

Mpu noctynnexHun Ha BXoA Takoro gunbTpa ckaykoobpasHOro curHamna ero BbIXO4HOW
CurHan 4epes Bpems, paBHOe t, U3MeHWUTCA Ha BenuuuHy 0,64 OT aMnnUTyAbl CKayka;
Yyepes Bpems, paBHoe 2t, — Ha BenuunHy 0,88; Yepes Bpems, paBHoe 3t, — Ha BENUYMHY
0,95 1 T.4. MO 3KCMOHEHLMANbHOMY 3aKOHY.

«[NocTosHHaa BpemeHn dunbTpa» T 3agaeTcs nonb3oBaTenem B CeKyHAax Ans Beex
aHanorosblX BXOAOB MNpw YycTaHoBke napameTpa «Moct. dmnbTpar». [Mpu 3agaHun
napameTtpa «MocT. dmnbTpa» cnegyer MMeTb B BUAY, YTO YBENWYEHWE €ro 3HaveHus
ynyylwaeT noMexo3alUMLLEHHOCTb aHarnoroBblX BXOA40B, HO OAHOBPEMEHHO yBenuynsaeT
€ro MHepUMOHHOCTb. Peakumsa KoHTponnepa Ha GbiCTpble U3MEHEHUS BXOOHOW BENUYMHbI
3ameansercs.

Mpn HeobxoguMOCTM [faHHbIN unNbTp MOXeT ObiTb OTKMYEeH YCTaHOBKOM B
napameTtpe «MocTt. dwunbTpa» 3HaveHua «0». BpemeHHble Aguarpammbl  paboThbl
LMGPOBbIX (PMUNbTPOB NpeacTaBneHbl Ha PUCYHKe 4.2.
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THSM 4
Td:ak'r
3afaHHOe 3Ha4YeHne
“Monoca ¢unsTpa”
a) KoHTponupyemas Temnepartypa t B) BKNOYEH PUNLTP t
THEM THSM L
6) pUNLTPLI OTKAOYEHBI t r) BKNYeHb! hunetphl “Monoca dgunstpa” t

1 “Moct. dunsTpa”

PucyHok 4.2 — BpeMeHHble gnarpammbl paboTbl
uncdpoBbIX huNbLTPOB NOKa3aHUM AaTyMKa
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5 Mepbl 6e3onacHocTH

5 Mepbl 6e30nacHocTun

5.1 Mo cnocoby 3awmuTbl OT MOPAKEHUSA INEKTPUYECKMM TOKOM KOHTpONnep
cooTBeTcTBYeT knaccy |l no FOCT 12.2.007.0-75.

5.2 K akcnnyataumm mn TexobcnyxuBaHuio npubopa [OMKHbI AOMnyckaTbCA nvua,
M3yyMBLLUWE MpaBuna 3KchnnyaTauuu, npolwleline obydeHne W MpoBEpKYy 3HAHUA Mo
BOMpOCaM OXpaHbl TpyAa B COOTBETCTBMU C «TWUMOBLIM MONOXEHUMEM 06 obyyeHun no
Bonpocam oxpaHbl Tpyga» (HIMAOI 0.00-4.12) u nmetowmnx rpynny gonycka He Huxe |l
cornacHo «[llpaBunam Ge3onacHoOW 3KcniyaTauuu 3NeKTPOyCTaHOBOK NoTpebuTteneny
(HMAOTMM 40.1-1.21).

5.3 OTKpbITble KOHTaKTbl KNEeMM KOHTpommnepa npu 3KCnnyatauum HaxoasaTcs noA
HanpsbkeHneM BenuumHon o 250 B. JlioOble nogknoyeHus K KOHTponnepy n paboTbl no
€ro TeXHU4EeCKOMY OOCMYXMBaHWIO MPOM3BOOATCA TOMNbKO MPWU OTKIMKOYEHHOM MUTaHUM
KOHTpOnnepa 1 NOAKMHYEHHbIX UCMOMHUTENbHbLIX MEXaHU3MOB.

5.4 He ponyckaeTcs nonagaHuWe BnarM Ha KOHTaKTbl BbIXOAHbIX cCoeauHUTEnen wu
BHYTPEHHME 3NEMEHTbl KOHTpornnepa. 3anpellaeTcs WCrnonb3oBaHWe KOHTponnepa npu
HanMumMm B aTMocdepe KUCIOT, LenoYe, Macen U UHbIX arpeCCUBHLIX BELLIECTB.

5.5 lMogkntoyeHne, perynupoBka W TeEXHUYeckoe oOCnyXvMBaHWE KOHTpornepa
OOMKHbI NPOM3BOAUTBLCSA TOMBKO KBaNMMMUMPOBAHHLIMK CreumanMcTaMmu, U3yyYmBLIMMM
HacTosLwee PyKOBOACTBO MO 3KCMyaTauumn.
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6 MoHTaX u noaroToBKa K paboTe
6.1 YcTtaHOBKa KOHTporsnnepa

6.1.1 Tpn MOHTaxe KOHTPONSEpPOB HEOOXOAMMO y4uTbiBaTb Mepbl HGesonacHocTH,
npeacTaBrieHHble B pasgene 5.
6.1.2 Npun MOHTaxe AN KOHTponnepa npeasapuTensHO NOAroTaBIMBaAETCA MECTO Ha
wmTe ynpaBneHus. KoHCTpykuus wmTa formkHa obecneyvBath 3awuTy KOHTponnepa oT
nonagaHvsa B Hero Briaruv, rpsi3av U MOCTOPOHHUX NMPeAMETOB.
YcTtaHOBKa KOHTponnepa Ha LuMTe ynpaBfeHWs OCYLLEeCTBMSAETCS B CreayloLlen
nocnefoBaTenlbHOCTU:
1) npou3BOAUTCA MOArOTOBKA Ha LMTe MecTa AN YCTaHOBKM KOHTponnepa B
COOTBETCTBUW C pa3mepamu, npuBedeHHbIMU B [NpunoxerHun A;

2) KOHTponnep YCTaHaBNMBaEeTCH Ha LUMTe YMpaBrieHwsl, MWCMonb3ys ANs  ero
KpenneHns MOHTaXHble 3reMeHTbI, BXOASLLME B KOMMNIIEKT nocTtaskn npubopa.

3) KoHTpomnnep BCTaBnsieTcs B cCreuuanbHO MOAroTOBIIEHHOE OTBEpCTME Ha
nuueson naHenu wuta (cm. MpunoxeHue A);

4) BCTaBnATCA (UKCATOPbl M3 KOMMMEKTa MNOCTaBKM B Ma3bl Ha BepxHeW (CM.
pucyHok 3.1) 1 HWXKHen cTeHkax npnbopa (aHanorm4yHo pucyHky 3.1);

5) 3aBuHuMBalOTCA BUHTLI M4 X 35 13 KOMMMEKTa NOCTaBkN B OTBEPCTUSAX KaKO0ro

dmkcaTopa Tak, 4tobbl NpnBOpP BbIN NAOTHO NPUXaT K MMLEBON NAHEeNu wura.

6.2 MoHTaX BHeLIHUX cBA3en

6.2.1 O6wme TpebOBaHUSA K MOHTaXHbIM NpoBOAAM

Ona obecneyeHnss HaOEXHOCTM SMEKTPUYECKUX COEOAMHEHWA pekoMeHayeTcs
NCMONb30BaTh TOMBKO MHOFOXUNbHbIE MeAHble kabenu ceveHneMm He Goree 1,5 MM,
KOHLIbl KOTOPbIX Nepea MoAKM4YeHneM HeoBX0OUMO 3a4YMCTUTb Ha AJNIMHY 5 MM, C Takum
pacyeTom, YTOObl Cpe3 M3oNAUMU MIOTHO Mpuneran K KNeMMHOW Konogke, T. €. 4YTobbl
OrOfiEHHbIE  Y4yacTKM MpoBoda He BbiCTynanu 3a ee npegensl. [Ona  rubkoro
(MHOrOXMNbBHOro0) NPOBOAA crieAyeT UCMONb30BaTLCA OOXMMHbIE BUMOYHbIE HAaKOHEYHUKN
(Hanpumep, Tvina HBN1,5-3, pucyHok 6.2).

f )

L
w3
o

PucyHok 6.2 — MoarotoBKa MHOFOXUNLHOIO NPOBOAA AJIA MOHTaXa €
HaKOHEYHMKOM

BxopgHble uenu ynpaBneHus:

MakcumanbHoe ceyeHVWe MPOBOAOB, MOAKIIOYAEMbIX K KMNemMmaM Mpu  MOHTaxe
XeCTKMM nnu rmbkum nposogom — 1,5 MM? (cooTBeTcTBYET 16 AWG).

MwvHumanbHOe ceyeHne NPoBOAOB, NOAKMIOYAEMbIX K Knemmam ynpasneHus 0,25 MM,
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Llenn nutaHma n BbIxoaHbIe:

MakcumanbHoe ceyeHne NpPOBOAOB, MOAKMOYAEMbIX K KNeMMaMm MNpu  MOHTaxe
XKECTKMM unu rmbkum nposogom — 1,5 MM? (nnn 2x0,75 MM’ Ansi KeCTKoro nposoaa)
(cooTBeTcTBYET 16 AWG).

MuHMManbHoe ceveHne NpoBOAOB, NOAKMNIOYAaEMbIX K knemmam 0,25 MMZ.

Knemmbl koHTponnepa cnegyet 3atarmsathk ¢ ycunuem 1,95 kr/cm.

BHUMAHME! He cneagyet yknagbiBaTb CUrHanbHble MPOBOAa B OAWH XIYT WMnuv
kopob ¢ cunoBbiMM npoBogamu. [nsa sawuTbl Lenen OT BAWSHUS BHELUHWX HaBOAWMMbIX
nMomMex peKoMeHAYeTCSA NPUMEHSITb 9KpaHNPOBaHHbIe kabenu.

6.2.2 MNMoaknoyeHUe NUTaHUNA

6.2.2.1 lNuTaHne KoHTpomnnepa crieqyeT OCYLWeCTBNATb OT ceTeBoro dwuaepa, He
CBSI3aHHOrO HEMOCPELCTBEHHO C MMTaHMEM MOLUHOrO cunoBoro obopyaoBaHus. Bo
BHELIHEN UenM pekoMeHOyeTcs  YCTaHOBWUTb  BbIKMYaTenb, obecnevvBarowunn
OTKMIOYEeHNEe KOHTponepa OT CeTU 1 Nnaskvue npegoxpaHuteny Ha Tok 1,0 A.

MuTaHne Kakmx-NnnMbo YCTPOMCTB OT CETEBLIX KOHTAKTOB KOHTPOINEpa 3anpeLaeTcs.

Homepa KOHTaKTOB MOAKMYEeHNSA NUTaHnsa npuseaeHsl B MpunoxeHun I,

6.2.3 lMNMogknoyeHue BXO4OB M BbIXO4OB

6.2.3.1 lNogknoyeHne WUCTOYHUKOB CUrHaNMoB M [AaT4MKOB KO BXoAdaM, a Takke
NOAKIMYEHNE  UCMOSNHUTENMbHBIX  MEXaHUM3MOB K  BbIXO4aM  OCYLUECTBAAKOTCA B
COOTBETCTBUM CO CXeMamu, npuBeaeHHbIMu B [punoxerHun b.

6.2.3.2 PeneinHble M TPaH3WCTOPHbIE BbIXOAbl HE WMEKT BHYTPEHHEeW 3awuTbl OT
neperpy3sku. o 3aTol NpuynHe cnegyeTt NCNOMb30BaTh 31EMEHThI 3aLLNTbI, MOKa3aHHbIE Ha
pucyHkax b.9, B.10 (Mpunoxexue b).

6.2.3.3 [Ng MHAYKTUBHBLIX HarpysoK, Hanpumep, Mpyv WUCMNOSIb30BaHMM KOHTaKTOPOB
WUNN  MarHUTHbIX KranaHoB, YMNpaBnsieMblX MOCTOSAHHBIM HanpshkeHneM, Heobxoaumo
BCcerga mcnonb3oBaTh 6e3blHEPLMOHHbIE AMoAbl. OTW AUOL4bI YacTo yCTaHaBMnMBalTCHA B
ynpaBnsiemble YCTPOWCTBa 3apaHee. Ecnu ke OHW He ycCTaHOBMEHbl, TO Heobxoaumo
o6ecneyvnTb NX MOHTax.

6.2.3.4 Ecnn  VHOYKTUBHbIE HAarpyskM BKIIOYAKOTCA penerHbiMU  BbIXOAaMW  C
nepeMeHHbIM HanpsxeHuem, cneagyet npeaycMmotpeTb RC-Lenouky, CHUXaoLLy NMKoBoe
HanpsbkeHVe Mpu BKITIOYEHWM Harpysku 1, Gnarogapsa 3ToMy, 3alUMLLAIOLWYK KOHTaKTbl
pene oT NoBpexaeHui Npyu UCKPOBOM paspsaae.

6.2.3.5 lMpn ucnonb3oBaHMM BCTPOEHHOINO WCTOYHMKA NuTaHna 24 B gna nutaHus
aKTUBHbIX aHanoroBbIX AATYMKOB, AMCKPETHbIX BXOAOB, aHaroroBbiX BbIXOOOB crieayeT
YUYUTbIBaTb 0COGEHHOCTM NPUMEHEHNS:

a) nuTaHue BbIXOZOB TUNa «Y» BCErga OCyLIeCTBISIeTCS OT BCTPOEHHOMO UCTOYHMKA
NUTaHWS,, COEAMHEHWE §NUHWIA NUTaHUS NPOWM3BOAMTCS NPU  WU3rOTOBMEHUU
KOHTpoOnnepa.

NMpumeyaHne — Bce Bbixodbl Y W BCTPOEHHBbIA WCTOMHWMK MuTanus 24 B mexay coboi
ranbBaHNYeCKN CBSA3aHbI.

0) cymmapHbIi NOTPebnsieMbli OT UCTOYHMKA TOK He AorkeH npesbiwatb 180 MA
(Bbixog TMNa «M» notpebnsieT He Gonee 20,1 MA, Bbixog TMna «Y» — He Gonee
10 MA, OMCKpeTHbIN Bxog, — He Bonee 9 MA).
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BHUMAHWUE! He ponyckaeTcsa nuTaHMe OT OAHOrO MCTOYHMKA OLHOBPEMEHHO
aKTUBHbIX aHamNoroBbIX AaT4YMKOB, AUCKPETHbIX BXOAOB M [aTYMKOB, aHanoroBbiX BbIXOJ0B
B NtoObIX KOMOMHALMSX, TaK KaK B 3TOM Crydae NosiBNsSieTCs ranbBaHNYecKasl CBs3b Mexay
HUMMW.

6.2.4 MopknioyeHue AaTYUKOB

6.2.4.1 CxeMbl NOOKMIOYEHNSI OATYNKOB K KOHTPONNepy npuBeaeHbl Ha pucyHkax b.1 -
b.6 B MpunoxexHun b.

6.2.4.2 Moakno4veHue TepmonpeobpasoBaTenie CONPOTUBIIEHUS.

B koHTponnepe vcnonb3yeTcs TpexnpoBogHas cxema noakntoyveHns TC. MNpu Takon
cxeme K ogHoMy wu3 BbiBogoB TC nogknioyvaloTcs OAHOBPEMEHHO [Ba MNpPOBOAA,
coeauHsioLWMe ero ¢ NpubopomM, a K Apyromy BbIBOAY — TPETUA COEANHUTENbHbIA NPOBOS
(cm. pucyHok B.2 B lMpunoxeHun b).

BHUMAHME! ConpoTtuBneHusi Bcex Tpex CoeanHNUTENbHbIX NPOBOAOB AOMKHbI ObITb
paBHbl — He 6onee 15 Om, NMpu 3TOM UCMONbL3YIOTCA NPOBOAA PaBHOW AMWHbI — HE Bonee
100 m. B npoTuBHOM criyyae pesynbTaTtbl MU3MEePeHNn MOryT BbiTb HETOYHBLIMM.

NMpumeyaHue — [lonyckaeTcst coeamHeHe TepmonpeobpasoBaTenei conpotusnexnns 1000 Om
¢ npubopom un No ABYXNpoBoAHON cxeme. [Npy 3TOM AnrHA coeauHUTENbHBIX NPOBOAOB AOMKHA ObITh
He 6onee 100 MeTpoOB, a CONPOTMBIIEHUE KaXAOW XWnbl — He npeBbiwaTtb 15,0 OM. MogpobHee cMm.
MpunoxeHune XK.

6.2.4.3 MNMopgknioyeHne TepMO3rNeKTpMyYeckux npeobpasoBartenen (TepMmonap).

6.2.4.3.1 lNogknioyeHne TepMonap K KOHTponnepy MpOM3BOAUTCA C MOMOLLbLO
crneymnanbHbIX KOMMNEHCALMOHHBIX (TEPMO3NEKTPOAHbIX) NMPOBOAOB, U3rOTOBIMEHHbIX U3 TeX
Xe cambIX MaTepuanos, 4To 1 Tepmonapa. [JonyckaeTcsa Takke MCNonb30BaTh NpoBoaa 13
METannoB C TEPMOJNEKTPUYECKMMM XapaKTepucTuKamu, KOTOopble B guanasoHe
Temnepatyp 0...100 °C aHanornyHbl XapakTepUCTUKaM MaTepuarnoB 3reKTPOAOB
Tepmonapsbl.

6.2.4.3.2 lNMpn coeanHeHMM KOMMEHCAUMOHHbIX MPOBOLOB C TepMonapon W
KOHTponnepom cobniogaeTcs MnonspHOCTb (CM. CXeMy MOAKMOYEHUsl, puUcyHok B.6 B
MpunoxeHuun B).

Mpn HapylweHnn BblleyKa3aHHbIX YCMOBUM MOrYyT BO3HMKATb 3HAYUTENbHbIE
norpeLLIHoCcTN Npu namepeHun!

6.2.4.3.3 Bo u3bexaHne BNUsSIHUA MOMEX Ha W3MePUTENbHYK 4acTb KOHTponnepa
NVHUIO CBS3N KOHTpOMMepa C AaT4yMKOM peKoMeHOyeTcs dkpaHupoBaTb. B kavecTBe
3KpaHa MOXeT ObITb NCMONb30BaHa 3a3eMneHHas ctanbHasi Tpyoba.

BHUMAHME! Pa6oune cnam Tepmonap AOMKHbI ObiTb 3MEKTPUYECKU U30NMMPOBaHbI
Opyr OT gpyra u oT BHelwHero obopyaosaHus! 3anpellaeTca ncnonb3oBaTb TepMonapbl ¢
HEen3onMpoBaHHbLIM paboynm crnaem.

6.2.4.4 Topknwo4yeHne akTUBHbIX [AaTYUKOB, MUMEWLWUX YHUDULUPOBaAHHbLIN
BbIXOAHOM CUTHaN TOKAa U HanpsiKeHus.

6.2.4.4.1 AKTUBHble [JaTyMKM C BbIXOOHbIM CUTHaANOM B BWAE MNOCTOSIHHOro
Hanpsbkenns  (0...1 B) nopgknioyalTca  HEenocpeacTBEHHO K BXOOHbIM — KOHTaKTam
KOHTpoOnnepa.
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Ona wucnonb3oBaHUS aKTUBHbIX AaTyMKoB C  BbIXoAHbIM curHanom 0...10 B
Heobxoaumo npumeHnTb mMoayne P[-10 npowusBogctBa OBEH, ycTaHaBnuBaeMblil Ha
aHanoroBoM BXxoze.

6.2.4.4.2 AKTUBHbIE AATUYMKM C BbIXOAHbLIM curHanom B Buge Toka (0...5 MA, 0...20 mA
unn 4...20 MA) MOryT NOAKMYaTLCA K KOHTPONMepy TOMbKO Nocrne YCTaHOBKU BHELUHEro
WyHTMpYtoLero pesvcrtopa (cMm. pucyHok B.5 B MpunoxeHuun B). Pesuctop gomkeH 6biTb
npeumsnoHHbim  (Tuna C2-29B, C5-25 u  T1.M., MoOWHOCTbl0O He MeHee 0,25 Br,
conpotuenexHnem 100 Om + 0,1 %) 1 BbICOKOCTaAOMIbHLIM BO BPEMEHM 1 MO TEMMepaType
(TKC He xyxxe 25x10-6 1/°C). OaHHble pe3ucTtopbl MOXHO MpuobpecTn B oTAene npoaax
dupmbl OBEH.

6.2.4.4.3 Ana nuTaHus HOPMUPYIOLLMX npeobpa3soBaTenen Heobxoanm
[ONOMHUTENBHBIV UCTOYHWK NOCTOSAHHOrO Hanpskenus Un. Ha pucyHke B.5 B Mpunoxenunn
b nokasaHa cxema MOAKMIOYEHWUs AATYMKOB C YHU(PUUMPOBaHHBLIM BbIXOAHBIM CUrHaNoM
4...20 MA k npnbopam no ABYXMNPOBOAHON NHUN. 3HaveHne Hanpsbkenus Up ykasbiBaeTcs
B TEXHWYECKNX XapaKTepUCTUKax HOPMMpYloLero npeobpasoBatens W, Kak npasBuio,
nexuT B guanasoHe 18...36 B.

6.2.4.4.4 Bo unsbexaHne BNUSHWA MOMEX HAa WM3MEPUTENbHYK 4YacTb KOHTpornepa
NVHUIO CBSI3U KOHTpOMfepa C OaT4MKOM pEKOMeHOyeTcsl akpaHupoBaTb. B kauvecTBe
3KpaHa MoXeT ObITb UCMoNb3oBaHa 3a3eMeHHast ctanbHasi Tpyba.

BHUMAHUE! «MuHycoBble» BXOAbl [ATYMKOB B KOHTpOMfepe aneKkTpuyecku
obbeanHeHbl Mexay cobon. [Ans NUTaHnsa akTMBHBIX 4ATYUMKOB BO3MOXHO UCMOMb30BaHWE
BCTPOEHHOr0 B KOHTPOINEP UCTOYHMKA NUTaHUA 24 B nOCTOAHHOrO ToKa.

6.2.4.5 MopknyeHne pe3MCTUBHbLIX AATYMKOB.

MopkniovyeHne pesMcTUBHOIO AaTyuka OCYLLEeCTBNAETCA NO ABYXNPOBOAHOW UMW MO
TpexnpoBodHoM cxeMe. CXxeMbl MOAKMIOYEHNS PE3VNCTUBHOrO JaTymMka Ko BXoay
KOHTponnepa npeactasneHbl Ha pucyHkax 5.2 n 6.3 B MNpunoxexun b.

6.2.5 MoakntoyeHne BHELWHUX YCTPOMUCTB ynpaBneHus

Llenu BY wumelT ranbBaHMYECKYd) M3ONAUMIO OT BCEM OCTaNbHOM CXEMb
KoHTponnepa. WckniodeHne coctaBnaeT Bbixog «T» AnNs  ynpaBneHusl BHELLHUM
TBEpOOTENbHBIM pere. B aToM cnydae ranbBaHWYeckyl M3onaumio obecrneyvBaeT camo
TBEpAoTenbLHOE perne.

6.2.5.1 MopkntoyeHne Harpy3ku kK B TMna «TpaH3ncTopHasa ontonapa» (Tun «K»).

TpaH3ucTtopHas onTonapa nNpUMeHsIeTCs, Kak NpaBuro, Ans ynpasreHUs HU3KOBOSbTHbLIM
3NeKTPOMarHUTHbIM UK TBepAoTeNbHbIM pene (4o 60 B nocTtosiHHOro Toka).

Cxema nogkntoyeHus ansa BO tuna «K» npuBegeHa Ha pucyHke 5.10 B MNpunoxeHuu b.

NMpumeuyaHune — Bo un3bexaHne BbIxoga U3 CTPOSA TpaH3UCTOpa Wu3-3a OOnbLIOro TOKa
camouHAyKUMK, napannensHo obMoTke pene ycTaHaBnuBaeTcs avod VD1, paccuntaHHbin Ha Tok 1 A
1 HanpsbkeHne 100 B.

6.2.5.2 MopknioyeHune Harpy3ku k B3 Tuna «cummncropHas ontonapa» (tun «Cy»).

OnTtocummncTop BKNIOYAeTCA B LUeMb YNpaBMneHWss MOLLUHOrO CuMMMcTopa 4epes
orpaHunumnBarowmi pesmctop R1 (cxema nogkntodeHus ansa BY tuna «C» npvBedeHa Ha
pucyHke .11 B [Mpunoxenun B). 3HayeHve cOMpoOTMBNEHWS pe3ucTopa onpegenser
BENMUYMHA TOKa YNpaBieHUs cMMUCTOpa U MOXET BbITb paccunTaHo no opmyne:

R1 [Om] =(30 [B]/lynp [A]) £20%.
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OnTocMmMmnCTOp MOXET Takke yNpaBnsATb Napoy BCTPEYHO-NapannenbHO BKITIOYEHHbIX
TupuctopoB VS1 n VS2 (pucyHok b6.12 B Mpunoxenun B). Ins npegoTtepalleHns npobos
TUPUCTOPOB WK3-338 BbICOKOBOMbTHBIX CKAYKOB HaMpsikeHWss B CeTM K WX BblBOAAM
pekomeHayeTca nogkntodaTe punbtpytowyio RC uenouky (R2C1).

6.2.5.3 MopkniouyeHune Harpy3ku k BO tTuna «LUAM 4...20 MmA» (Tvn «W»).

Ona pabotbl LLAI 4...20 MA ucnonb3yeTcs BHELUHUA UCTOYHWUK NMUTAHUS NMOCTOSIHHOIO
TOKa, HOMWHamNbHOE 3HaYeHue HanpskeHus koToporo U, paccunTbiBaeTcs CrneyoLmm
obpasom:

Un.min < Un < Un.max ;
Un.min =10 B + 0,02 A*Ry )
Un.max = l-'n.min + 2,5 B,

rae Un — HOMUHaNbHOE HanpsiXeHne UCTOYHMKA NuTaHus, B;
Un.min — MMHMManbHO ONYyCTUMOE HanpshKeHne NCTOYHUKa NuTaHus, B;
Un.max — M@KCMMarbHO JOMYCTMMOE HanpsbkeHUe UCTOYHMKA NuTaHus, B;
Ru — conpoTtusneHue Harpysku LIAM, Om.

Ecnu no kakon-nmbo npuumHe HanpsbkeHue ucToyHuka nutanus LIAT, Haxopsiwerocs
B pacrnopsbkeHun nonb3oBaTensd, npesblllaeT pacyeTHoe 3HadeHne Upmax, TO
nocnegoBaTenibHO C Harpy3kom HEOOXOAMMO BKIOUYUTH OFPaHUMYUTENBHBLIN  PEe3ncTop
(cxema nopkntoveHunss ana BY tuna «M» npuBegeHa Ha pucyHke 5.8 B lMpunoxerun B),
COMpOTMBIIEHNE KOTOPOro Rerp paccunteiBaeTcs no dopmynam:

Rorp.min < Rorp3< Rorp.max;
Rorp.min = (Un - Unmax) *10° /1 LlAI':Ii.max; ILlAI'I.max=20;
Rorp.max = (Un - Un.min) * 10 / | LLAM.max,

roe ROFp.HOM — HOMUHanbHoOe 3Ha4YeHne orpaHn4YnTeNnbHOro pe3ncTopa, kOwm;

Rorpmin  —  MWHMManbHO  AOMYCTMMOE  3HAYeHWe  OrpaHNYUTENBHOro
pesncrtopa, kKOwm;
Rorp.max - MaKCuMaribHO pgonyctnmoe 3Ha4vyeHune OorpaHn4ynTenbHOro

pesncrtopa, kOwm;
lyan.max — MakcMMarbHbIN BbIXogHOW ToK LIAT, MA.

BHUMAHWE! HanpspkeHne nctoyHunka nutaHusa LIAM He gomkHo npesbiwaTth 36 B.

Onsa nutaHua BY tnna «UAT 4...20 MA» BO3MOXHO MCMOMb30BaHWE BCTPOEHHOrO B
KOHTpOMnep UCTOYHMKA NuTaHms 24 B nOCTOSIHHOrO ToKa.

6.2.5.4 MopkntoueHne Harpy3ku K BY tuna «LAM 0...10 B» (Tun «Y»).

Ons pa6otbl LA 0...10 B ncnonb3yeTtca BHyTPEHHUIA MCTOYHMK MUTaHNS MOCTOSIHHOMO
Toka (cxema nogkmodeHns ana BY Ttuna «Y» npuBegeHa Ha pucyHke B.7 B
MpunoxeHnn B). ConpoTtuenexnne Harpyskn R,, nogknodaemon k LIATM, AomkHO ObiTb He
meHee 2 KOMm.

Bce BbIxoabl «Y» KOHTponfepa nMTalTCA OT OAHOMO BCTPOEHHOMO MWCTOYHMKA
MUTaHWs, OHU ranibBaHUYECKN CBsi3aHbl Mexay cobon.

BHUMAHUE! lNpn Hanmuum B KOHTPONepe BbIXO4OB Tuna «Y» MCMNONb30BaHUE
BCTPOEHHOIo UCTOYHMKA NUTaHUS ANsl MUTaHUA MHbIX Lienen He 4onyckaeTes.
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6.2.5.5 MopgkntoyeHue Kk BY ansa ynpaBneHus TBepAoTeNbHbIM pene (Tun «T»).

BbixogHom anemeHT «T» BblaaeT HanpsbkeHne oT 4 0o 6 B ans ynpaBneHus BHELHUM
TBepaoTenbHbiM pene. Cxema nogknmoyeHusas ana BY Ttuna «T» npuBegeHa Ha
pucyHke b.13 B MpunoxeHun b.

[aHHbIA TN BBIXOAHOTO 3NIeMEHTa He OCHAalleH BHYTPEHHEN ranbBaHUYECKON
nsonsumen. FanbBaHNYeCKyl0 pa3BA3Ky KOHTponepa u NoAKMYEHHOIO UCNOMHUTENBHOMO
mMexaHuama obecneuvnBaeT camo TBepAoTenbHoe perne. [nvHa NUHWM MOOKMKYEHUs K
BbIxoAy «T» He [0IkHa npeBbiwaTb 3 M. BHyTpu BbIXOOAHOrO 3nemMeHTa yCTaHOBIEH
orpaHnuuTenbHbIi pe3nctop Rop HoMMHanom 100 Om.

6.2.6 MoaknioyeHue nHTepcpenca RS-485

Mpun Hannuum nHTepdencoB RS-485 nogknoyeHne BbINMOMHSETCA MO ABYXNPOBOAHON
CxeMe BWTOM Mapon MpoBoAOB C cobmogeHvem nonspHoctn. MoHTax cnegyet
Npon3BOAUTL MPU OTKMOYEHHOM HanpsiKeHUW NUTaHWs BceX YCTPOUCTB ceTn RS-485.
OnvHa nuHuM cBA3M JormkHa 6biTb He 6onee 1200 m. MNpoBog A noaknoyaeTcs K BbIBOAY
A2 unu A1 koHTponnepa, nposog B nogkniouyaetcsa k BbiBogy B2 unu B1 koHTponnepa,
COOTBETCTBEHHO.

MpumeyaHne — OB6Go3HayYeHMEe KOHTaKTOB MHTepdpeirica RS-485 B npubopax npoun3BoacTBa
apyrmx oupm MoxeT ObITb cneaytoLwmM: KOHTakTy A cooTBeTcTBYeT 060o3HayeHue «Data+», koHTakTy
B — «Data—».

Ona cornacoBaHust MHTepgenca RS-485 ¢ yctponictBamu ¢ nHTepdencom RS-232
HeobOxoamMMo wucnonb3oBaTb nNpeobpasoBatenn RS485\RS232 tuna OBEH AC3-M unu
nogo0bHsble.

BHUMAHME! lNpw BknoyeHnn koHTpornnepa B ceTb RS-485 B kavectBe Master
(seqyliero npubopa), B Hero BCTPOEHbI PE3NCTOPbI, onpefensiowme CoCTOSAHUE fIMHUN
npyn OTCYTCTBMU Nepepayn. B cBA3n ¢ aTuM He gomnyckaeTcs BKMYaTb B OAUH CErMeHT
cetn RS-485 Gonee 6 koHTponnepoB OBEH MJIK73, paxe ecnv OHM HacTpoOeHbl Ha
paboty B pexume Slave (Begombii npubop). Mpu HeobxogumocTu BkMouMTL Oonee 6
koHTponnepos OBEH IMJ1K73 B cetb RS485 nnu pa3genntb ceTb Ha HECKOSbKO CEerMeHTOB
crnegyeTt vcnonb3oBaTh ycunuTenu/nostoputenu uHtepdenca RS-485 tuna OBEH AC5
(cm. pucyHok 6.3).

[p 6 wryk OBEH NNK73
= & — o
Koutponnep Koutponnep Koutponnep
OBEH NNK73 OBEH NNK73 OBEH NNK73
RS-485 RS-485 RS-485
MoeTopuTens
[A]B] [A]B] [A]B] curHana
o
7 S —— —Bl®  FB——<¥ 5
[ il 2fi-—253
=]

BuTas napa

PucyHok 6.3 — NMpumep cxembl noaknioveHun B cetb 6onee 6-tu OBEH MNK73
(AC5 — noBTOpUTENDb cUrHana paspa6otku OBEH)
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6.2.7 MoakniovyeHue K MHTepcency RS-232

MopkntoveHne ocyllecTBnsieTcs craHaapTHeiM kabenem KC2 «[MJIK-MaHenb» (He
BXOOMT B  KOMMJEKT MOCTaBku, npuobpetaeTtcs  oTAenbHO), kabenem  ans
nporpammupoBanus (kabene KC1 13 komnnekta noctaeku) unu kabenem, M3rotToBMNEHHbIM
no cxeme, npmeegeHHon B MNpunoxexun B. MoaknioveHne Heob6xoanMmo NpousBoanTb NMpu
OTKIMOYEHHOM HanpshKeHU NUTaHWUSA KOHTPOMepa U Noaknivaemoro yctpornctea. OnuHa
kabensi He JOMKHA NpeBbIWAaTh TPEX METPOB.

6.2.8 MoakntoveHue K MHTepcency RS-232 DEBUG

MopknioveHune ocylecTensieTca kabenem ansa nporpammupoBaHusa KC1, Bxogawum B
KoMnnekT nocTtasku. Kabenb nogkniovaetcs Kk pasbemy RS-232 DEBUG Ha BepxHew
naHenu KOHTponnepa, OTBETHyW u4acTb kabens cnegyetr BcTaButb B COM-nopt
KoMMbloTepa.

BO3MOXHBIV BapuaHT CTPYKTYpbl COEOVMHEHWI KOHTponnepa npu ero pabote B
cuUcTeEMe ynpaBrieHUs nokasaH Ha pUcyHke 6.4.

6.2.9 MNMoaknoyeHUe CbeMHbIX KIeMMHbIX KONoAoK

Onsi ynobcTBa NOAKMHOYEHMI KNEMMHbIE KOMOAKWN KOHTpossepa SABNSATCA CbeMHbIMU
(cm. MpunoxeHne W), kak Ha GOKOBLIX CTEHKaX KOHTpomnnepa, Tak U Ha 3agHewn.

[nsa oTcoeanHeHNs KNEMMHbIX KONOOOK Ha 3adHeln cteHke koHTponnepa (OBEH MP1
unu RS-485) cnegyeTt NOTAHYTb UX B CTOPOHY OT KOHTpOIepa.

Ona oTcoeaMHeHUs KINEMMHbIX KOMOAOK Ha OOKOBbIX CTeHKax KOHTpornepa
HeoBX0AMMO CHATb 3a[HIOK KPbILLKY KOHTpOIepa (BbIBUHTVMB BUHTLI), @ 3aTEM BbIBUHTUTb
BWHTbI KOSTO4OK U CHATb KONOAKM B HaNpaBrieHMK, YKkasaHHOM Ha pucyHke .1 ctpenkamu.

6.3 YKasaHuA N0 MOHTaxy

MoaknioyeHne KOHTpomnepa creayeT BLIMOMHATL MO CXemaM, MPUBEOAEHHLIM B
MpunoxeHun 6, coBniogas  nNpu  3TOM  HUXKEU3MOXKEHHY  NocneaoBaTenbHOCTb
npoBeaeHUs onepaLui:

1) nogxnounTb TNIMHUK cBA3U «KOHTpOMnep-gaTtynkm» K NnepBUYHbIM
npeobpa3oBaTensm;

2) MOAKMYMTL NIMHUN CBSI3U «KOHTPOMNEep-4aTynku» K BXoAaM KOHTponnepa;

3) nogKMuUMTb K  BbIXOAAM  KOHTpOmfepa  WUCMOMHUTENbHbIE  MEXaHW3MbI.
MogkniounTb NMHUKM nHTepdencos RS-485, RS-232 n OBEH MP1;

4) Ha Heucnonb3dyemble npu paboTe KOHTponnepa W3MepuTerbHble BXOAbl
YCTaAHOBUTL NEPEMbIYKY;

5) npousBeECTM NOOKIIOYEHNE KOHTPOSIIEpPa K UCTOYHUKY NMUTaHKS.

Mocne BbINONHEHNSA YKa3aHHbIX pa60T KOHTponnep TroToB K /:laaneVlLuemy
MCNoJ1b30BAHUIO.
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n uckpethbie | | AMCKpeTHbie W [IMCKDETHbIE [uckpeTHble
JlaTYNKK BbIXO4b! [aT4MKH BbIXOOb!

¥

Mopaynb Nel

Mopayne Ne...
Eat

Y

Cetb RS-485

PucyHok 6.4 — Npumep cTPYKTypbl COeAMHEHUN
npu UCNONIb30BaHNsA KOHTponiepa B cucteme
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6 MoHTax n noaroToBka k pabote

6.4 MpobHbIN Nnyck

6.4.1 Ecnn koHTponnep Haxoouncs ANUTENbHOE Bpems Mpu Temnepatype Huxe
mMuHyc 10 °C, TO nepen BKIIIOYEHMEM U Hayanom paboT C KOHTPOMSepomM Heobxoaumo
BblepXaTb €ro B MOMELLEHUN C TeMrnepaTypoi, COOTBETCTBYIOLWEN pabovemy AnanasoHy
(ot muHyc 10 go 55 °C), B TedeHne He MeHee 30 MUH.

6.4.2 MNepen nogavernt NUTaHWA Ha KOHTPONep crepyeT NMPOBEpWUTb MPaBUIBLHOCTb
NOAKIMIOYEHNS HAMPSHKEHNS U ero ypoBeHb. [py NUTaHWM nepeMeHHbIM TOKOM:

— NPV NOHWXEHHOM HanpsbkeHun (Hwxe 90 B) koHTponnep paboTtate He OGyder
(OTKMIOYMTCHA — TOYHBIN NOPOT OTKIIOYEHNSA HE pernaMeHTMpyeTcs);

—  Mpv nNpeBbIleHnn HanpsixeHns (bonee 264 B) Bo3MOXeH BbIXOA KOHTponnepa u3
CTpoOS.

[Mpy NUTaHMM OT UCTOYHMKA NOCTOSAHHOMO HaMpPsPKeHUSN:

— npu HanpsbkeHun Hwxke 150B pabGota KoHTponnepa He rapaHTupyeTcs
(koHTponnep npekpalaeT YyHKLMOHMPOBATb, O4HAKO, U3 CTPOS HE BLIXOAMT);

— Npv NpPEBBILEHMN HanpsbkeHna nutaHns ypoBHs 300 B BO3MOXeH BbIXOA
KOHTponnepa n3 cTpos.

6.4.3 lNpu nogaye Ha KOHTPONNEP HaMPSHKEHUS NUTaAHWMSA OONYCTUMOrO 3HaYeHus Ha
nMLEeBON CTOPOHe Kopnyca HavmHaeT ceeTuTbes XKKU.

6.4.4 Tlocne BKMIOYEHUSA MUTAHWSA KOHTPONNEp nepesarpysnutcs, — Mpu 3TOM
KpaTKOBPEMEHHO BKITHOYaTCH 3BYKOBOW CUrHanm3artop v HadnHaet ceetutbes XKKW. Ecriv B
KOHTponnep Obina 3arpyxeHa nonb3oBaTenbckas NporpaMMa, OHa cpasy HauuHaeT
NCMONHATLCA.

6.4.5 Ecnn nocne BKMIOYEHUS MUTaHUS BbINOMHEHWE NPOrpaMMbl He Havanochb,
HeobxoOMMO NPOBEPUTb HanuMuMe B NaMsaTVM KOHTponnepa nporpaMMbl M CregoBaTb
WHCTPYKUMAM pasfena 6.5.

6.5 [uarHocTuka n yCcTpaHeHue HeMCI'IpaBHOCTeﬁ

6.5.1 CoctosiHne koHTponnepa otobpaxatoT coobLieHns, nossnstowmecs Ha XKKU Ha
ero nepegHen naHenu. Koabl owmbok KoHTponnepa u uameputensi (paclumdposka
TekcToBOM uHgopmaumm o6 owmbkax) npuBegeHbl B [Npunoxennsx [ u E BmecTte C
pekomMeHaaunsiMmM Heo6xoanMbIX AEACTBUIA MONb30BATENS Ha BO3HMKAKOLME OLIMOKU.

6.5.2 MNpoBepnTb paboTOCMOCOBHOCTL BXOAOB M BbLIXOAOB KOHTPOMNepa MOXHO M3
cpeabl CoDeSys, 3agaBas coCTosHMS COOTBETCTBYIOLLUMX Lienen cornacHo PrI1.

Mepen nogkntoveHnem KoHTpornepa k CoDeSys HeobxoAMMO MHCTannvMposaTb B
cpeay Target-dhann koHTponnepa, BblbpaTb KaHanm CBA3WM U yCTAHOBUTb HEOGXOAMMble
napameTpbl kaHana cBsisn. MogpobHo npouedypa NOAKMIYEHUS KOHTponnepa K cpede
CoDeSys onucaHa B PT1.
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7 Okcnnyartauumsi KOHTponnepa

7 dkcnnyaTauusa KOHTponnepa

Mocne NporpamMmMMpoBaHNs U MOHTaXa KOHTpOrfepa npu 3anycke, OH aBTOMaTUYEeCKM
HauMHaeT BbIMOJSHATD Nonb3oBaTesbCKyto nporpaMmy, 3arpy>xeHHyto B
3HEproHes3aBUCUMYID MNaMsiTb  KOHTponsiepa. YnpaBreHWe Bxodamu, Bbixodamu,
WHTepdpericaMn MNPoMCXOOAUT B COOTBETCTBUM C  anropuTMOM, 3arioXeHHbIM B 3Ty
nporpaMmy.

7.1 PaboTa c XKW

Pabota ¢ XKW/ peanusyeTtcs B nporpamMme C MOMOLLbIO crieunanbHbix 6ubnnoTtek
OyHKUMOHanbHbIX 6rokoB. OTpaxeHne (YHKUMOHUPOBaHMUS KoHTponnepa Ha KKA
Ha3biBaeTcs Pabouum pexumoM vHAMKaumu. [aHHble MOXHO BbIBOAWTb Ha HECKOSbKO
9KpaHOB. YMpaBfieHne C MOMOLLbIO KHOMOK B paboyemM pexume MHAMKaLMM NnokasaHo Ha
pucyHke 7.1. bonee nogpo6Ho paboTa ¢ paboymm pexnMoM MHAMKALMK N UCMOMb30BaHUe
6ubnunoTtek onucaHbl B pasgene «Pa6ota c XKW MJIK» PM u B pykoBoactBax no
npyMeHeHnio GMbnmMoTek nNporpaMmMHbIX komnoHeHToB Ans OBEH MIK B yactu onvcaHus
dyHKUMoHanbHbIX 6rokoB 6ubnuoTtek pabotel ¢ XKKN OBEH TJTK73.

Tarke B npouecce paboTbl KOHTpONepa BO3MOXHO 3agaBaTb 3HAYEHWS: NapaMeTpoB
KOHGUurypaumm  nepudepunHoro  obopydoBaHus  (BXOAOB,  BbIXOAOB W T.4.),
nonb3oBaTeNbCKUX MapameTpoB (YCTaBOK, aBapuiHbIX noporoB, koadpdwuumneHtos M-
perynatopoB u T.A.). [daHHbIn pexum HasbiBaeTcs KOHMUrypauMoHHbIM  pexuMom
nHAMKauMW. YnpaerneHue C NOMOLLBIO KHOMOK B KOHMWIypaLMOHHOM peXxume MHAMKauuu
nokasaHo Ha pucyHke 7.1. TlMogpoGHee O 3agaHUM 3HAYEHWUA KOHPUIypaLMOHHbIX
napameTpoB onucaHo B pasgene «KoHdwurypuposaHue obnacTtu Beoga-BbiBoga [MNK» B
Pr. Mocne Bxoga B KOHMUrypaumoHHbIN PEXUM WMHAUKALMW B HWKHWUX ABYX CTpOKax
nHamkaTtopa 6yayT oTobpaxaTbca nepeMeHHble n3 Paboyero pexvima nHamkauum.

CyLlecTByeT elle TpeTui, cneumnanbHbii pexuMm paboTel KK, — OTnagoyHbiii pexxum
nHankauun. OH HeobxoamMm nonb3oBaTento AN BO3MOXHOWN nepesarpy3ku npubopa n ans
nmpocMoTpa KoAa OowWwnbKM Mpu BO3HWKHOBEHMWM TakoBoW. PaclumdpoBka kogoB oLwmnbKu
npusegeHa B lMpunoxeHun [. [aHHbIi pexum Takke npegHasHayeH AN NpoBeAeHUs
TEXHOMOIMYECKMX MaHUMyNsuuiA C KOHTPOMMEPOM MpY ero npov3BOACTBE U MoBepke (B
3TOM PYKOBOACTBE HE paccMaTpuBaeTcs).

B ponomHeHne K OCHOBHBLIM (PYHKUMS KHOMOK B KOHTpONSiepe MMelTCs elle
OOMNOMHNTENbHbIE COYETaHUS KHOMOK:

1) [Ona Toro, yTobbl Nonb3oBaTenbckas MporpaMma He 3anyckanacb, cregyert,

nyck
yAepXnBasi  KHOMKY , BKIIOYUTb MUTaHWE KOHTponnepa. 3TO MOXeT
noHagobuTbcs, Hanpumep, Ans Toro, YTobbl Nporpamma He 3aHnmana COM-nopT
(nogpobHee cm. n. 3.6.1) unu npu HenpaBUbHOM (PYHKLIMOHMPOBaHMKU Nprubopa,
Korga BbINOSIHEHME Koda NPUBOAMT K NMOCTOSIHHON nepesarpy3ke npubopa.
2) [Onsa nepesarpy3ku npubopa ucnonb3yeTcsi crnegyolias KoMOMHaUWS KHOMOK:
X0, BBOA

nyck
c +

+ . OaHHas koMOMHauusi KHOMok paboTaeT BO BCeX pexumMax
MHOAUKaUMM N MOXeT I'IOHa/J,O6VITbCﬂ, HanpumMmep, Ana Toro, YTOOBI BCTYyNuUnn B
cuny HoOBble 3Ha4YeHMaA nNapamMeTpoB XapakKTepUCTUK OUCKPEeTHOro BXoAa
(nogpobHee cm. n. 3.7).
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7 OkcnnyaTtauumsi KOHTponnepa

PexvMbl MHAMKaUMM M COYETaHUSI KHOMOK, Mepeknioyarowmne ux, npeacrasrneHbl Ha
pucyHke 7.1.

Pabouuii pexum
MHOMKauuW (work_mode) —
PEMWM, NPW KOTOPOM
nons3oBartent
MOMET YNpaBnaTe BxiGopom
otobpanaemoro Ha MKW
akpaHa
w paBoTtoi MK npyw nomowm
KHOMOK Ha NUUEBOA naHenu
npubopa
Mepexoa me
SKppaHaMM e

PEXUM WHANKALMW

v

DyHELIMA
Switch_To_Single_Mode
(Bubnuotera Ind_mode.lib)

vneps.lepexon e
00 "~2c koHdpUrypauMoHHsIi |

Voeps
~2c

o
-

DYHKLMA
Switch_To_PREV_Mode
(BwBrmnoteka Ind_made.lib)

MoHononsHLI pexum
WHankauuwm (single_mode) —
PEXUM, MPK KOTOPOM

Ha MKW oToBpaxaeTca

TOMNLKC OAWMH BEIBpaHHLIN 3KpaH
W BNOKMPOBaHbL! CUCTEMHBIE
DYHKUMK KNABMATY b

OmnadoyHbIl pexum

Mepexop mexay
NYHKTaMKW OTNafo4HOMo
pexUuMa MHAMKEUMK

Mepexoa Ha BLICpaHHLIN
NYHKT MEHH

Pexum MeHio (KoHGbuaypayuoHHLI pexum)

Maexoe menro MK
- KOHGpUrypauma

- BETKaA

- BETKa

- BeT¥ka

MNepexon
Mepexon
Mepexon

Mepexon

L
L

Buxc!l

MEMOY NyHKTaMK MeH0
MeRXy KOHMDWIYPaLWOHHLIMK NapameTpamm
MEXOY NONBE30BATENBCKUMK NapameTpamMm

Ha BelEpaHHbIR NYHKT MEHID
Mepexon B PEXWM DPEfAKTMPOBAHWA NapaMeTpoB
Mpw BoiBope NnapaMeTpa K yaepwaHin — 2 cek

NEpexof B PEXUM PEAaKTUPOBAHWR NapameTpos

Mepexon Wa rmaeHoro Mexlo B pabouni pemum (yoepx. 2c)
Mepexoq K cTapliemMy YPOBHKD BNOMEHWA (Be3 yASDMAHWA KHONKW)

Vﬂepm é Yc)epm’ ﬂ

Pexum pedakmupoeaHus napamempoe

PepaktupoBaHve sHaqeHnia napameTpos
Cmewenve kypcopa (Beibop pazpaga)

CmelleHne kypcopa (BelBop paspana)

DyHKLMA
Switch_To_EDITOR
(BuBnuoTteka

Ind_mode.lib)

i
=

MameHenwe thopmaTa oTobpameHns
(AeCATUYHBIR/ WECTHAAUATMPUYHEIR/ 4BOWHHEIR)

PucyHok 7.1 — flnarpamma nepexonoB MexXxAay pexumMamu MHAUKaLum
KOHTponnepa
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7 Okcnnyartauumsi KOHTponnepa

7.2 Yacbl peanbHOro BpeMeHum

3agaHune 3HayeHus YacoB pearnbHoro Bpemenn nponssoautca ¢ KK koHTponnepa us
meHio KoHdwmrypauwms / Oon. napametpsl / Bpemsi u pata. 910t napameTp 3agaeTca Ha
OBYX 9KpaHax — Ha NepBOM 3KpaHe ykasbiBaeTcs [laTa, a Ha BTOPOM 3KpaHe yka3blBaeTcs
Bpemsa. [lapametp [Harta 3agaetca B c¢opmate [OO.MM.IT. T[lepexoa Kypcopa

S
OCYLLIECTBIAETCS KHOMKaMM + unm + ¥

MapameTp Bpems 3agaetcs B oopmare Y4:MM:CC.
Mepexopn c aKkpaHa 3afjaHua napameTpa [ata Ha 3kpaH 3ajaHusi napameTpa Bpems

aet| 4 [ .
OCyLLeCTBNAEeTCA KHOMNKamMu , Korga Kypcop CTOUT B KpanHeM npaBoM

nonoxeHun 00.MM.TT.
Mepexon c akpaHa 3agaHua napameTpa Bpems Ha akpaH 3agaHus napametpa [aTa

ANbT N .
OCYLLECTBNAETCSA KHOMKaMU + , Koraa Kypcop CTOUT B KpalHEM NEBOM MNOSOXKEHUN
Y4:MM:CC.
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8 CmeHa BCTPOEHHOro nporpammHoro obecnedeHusi, 9 TexHuueckoe obcnyxvBaHue

8 CMeHa BCTPOEHHOro nporpaMmmMHoro obecrnevyeHus

B KoHTponnepe wuMeeTcs BO3MOXHOCTb CMEHbl BCTPOEHHOrO MNPOrpaMMHOro
obecneyveHns koHTponnepa. [porpamMmmupoBaHMe sapa KOHTpomnnepa OCYyLeCTBseTcs
yepes nopt RS-232 DEBUG (MHTepdeic ansa cessu co cpegoni CoDeSys n o6HoBReHus
BCTPOEHHOrO NporpaMMHoOro obecneyveHns) KOHTporepa ¢ NOMOLbIO kabens NpoLUInBKM
KC1 nnu kabens KC2, a Takke cneunansHon nporpammbl «Mactep npowumskm MIK73».

MporpamMmbl 0GHOBMEHWSI BCTPOEHHOIO MPOrpamMmMHOro obecrnedyeHus OOCTYMHbI Ha
calte www.owen.ua W HaxoOsTCsl Ha KOMMaKT-OWCKE W3 KOMMMekTa nocTaeku. [Ons
npoBeaeHusi oGHOBMEHWUsI MONb3oBaTeNntd HeobxoauMo 3anycTuTb nporpammy «MacTep
npowwekn MNJIK73» 1 cnegoBaTtb NocneaoBaTenbHO NOABMSIOWMMCS YKa3aHUsAM.

Mocne cMmeHbl BCTPOEHHOrO MporpaMMHOro obecrnedyeHuss HeobxoAMMo 3aHOBO
3arpy3uTb B KOHTPOIIEP NOMb30BATENbLCKYO Nporpammy.

9 TexHu4yeckoe obcrnyxuBaHue

9.1 MNpw BbINONHEHUN PaboT NO TEXHUYECKOMY OBCNY>KMBaHWIO KOHTpONepa creayet
cobntogate Mepbl 6e30nNacHOCTH, U3NOXeHHble B pasaene 5.

9.2 TexHM4yeckuin OCMOTP KOHTpomnnepa MpoBOAUTCA OBCMYXMBAOLMM NEPCOHaNom
He pexe ogHOro pasa B 6 MecsiueB M BktoyaeT B cebsA BbINOMHEHWE credyoLumx
onepauui:

— OYMCTKY KOpryca W KIEeMMHbIX KOMOAOK KOHTponfnepa OT Mbiv, rpsa3n U
MOCTOPOHHMX NPEAMETOB;

—  MPOBEPKY KayecTBa KpPenreHUs KOHTponmnepa Ha LWwuTe ynpasneHus;

—  NpOBEPKY kayecTBa NOAKIMIOYEHNS BHELLHUX CBA3EN;

— MpoBepKy  (YHKUMOHUPOBAHUSI  3fIeMeHTa MUTaHWA  BCTPOEHHbIX  4acoB
KoHTponnepa (cMm. n. 7.2).

O6HapyxeHHble Npy OCMOTPEe HeJoCTaTKM cneayeT HeMeANEeHHO YCTPaHUTb.

9.3 3ameHy anemeHTa MMTaHUS BCTPOEHHbLIX YacoB KOHTposnfepa Heobxoanmo
Npon3BOAUTbL Kaxable 6 NneT ¢ MOMEHTa W3roTOBMEHWS KOHTponnepa wunu nocrnegHewn
3aMeHbl. Tawkke aneMeHT nuTaHua TpebyeTcs 3ameHWTb B Criydae BbisiBNeHus cbpoca
BCTPOEHHbIX YaCOB KOHTPOIepa npu OTKMIOYEHNN MUTaHKS.

MNMocnepoBaTenbHOCTb BbIMOMHEHNS 3aMeHbl ANIeMeHTa criegytoLas:

1) OTKMYMTb NUTAHUE KOHTPONNepa 1 NOAKIIOYEHHbIX K HEMY YCTPOWCTB;

2) ecnu K CbeMHbIM Kofogkam W pasbemaM Ha 3agHel CTeHKe KOHTponnepa
NOAKMIOYEHbl NIMHUM CBSA3U, TO HEOOXOAUMO OTCOEAUHUTb CbEMHbIE KOMOAKA C
MOAKIMIOYEHHBIMU MIMHUSIMU CBSA3W, MOTSHYB MX B CTOPOHY OT KOHTponnepa, a
Takke 0TCOeauHUTL kabenu ot pasbemoB RJ-12;

3) CHATb 3a[HIOK KPbILWKY KOpryca, Afs Yero nooyYepefHO BbIBUHTUTL OTBEPTKON
yeTblpe BMHTA M3 3a4HEN KpbILKKU (CM. pucyHok .1 B Mpunoxenun N);

4) u3BMEYb UCMOMb30BAHHBIN 3MEMEHT NUTaHUS;

5) ycTaHOBUTb HOBbLIN anemMeHT nNuTaHusa Tuna CR2032;

6) cobpaTb KOpMNyC KOHTPOMMepa;

7) BKMHOYUTb NUTaHWE KOHTPOIepa, HAacTPOUTb Yackl KOHTPOMNEepPa;

8) BbIKIIOYMTb NUTaAHNE KOHTPONEpPa;

9) 4epes Bpemsa He MeHee 20 cek BKMYMTb NMTaHue 1 NpoBepuTbL paboTy Yacos.
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10 MapkupoBka u ynakoBka, 11 KomMnnekTHocTb

10 MapkupoBKa 1 yrnakoBKa

10.1 Ha kopnyce KOHTponnepa vnv NnpuMKpenneHHbIX K HeMy Tabnmykax HaHeCeHb!:

TOBApPHbIV 3HAK NPEeANPUATUA-U3rOTOBUTENS;

HaMMeHOBaHWE WNM YCINoBHOe O00OO3Ha4YeHUEe KOHTpoNnnepa W BapuaHT €ro
NCMOJSTHEHMS;

3Hak yTBepxaeHus Tuna no ACTY 3400;

HaUMOHanbHbIA 3HAK COOTBETCTBMSA (ONs1 KOHTPOSNEPOB, MPOLUEALUNX OLIEHKY
COOTBETCTBUSI TEXHNYECKUM pernameHTam);

poad nuTalrLlero Toka, HOMWHAmNbHOE HamnpsiKeHWe UNU AuMana3oH HanpsKeHun
NUTaHNS;

notpebnsiemasi HOMMHanNbHast MOLLHOCTb;

cTeneHb 3awuTbl no FOCT 14254;

Knacc 3awmTbl OT NopaxeHus anekTpuyecknum Tokom no NOCT 12.2.007.0;
3aBO/JCKON HOMEpP KOHTpOIepa v rof Bbinycka.

10.2 Ha notpebutenbckyto Tapy AOMKHA ObITb HaHECEHA MapKMpPOBKa, coaepKallas
cnepywoLLme cBeeHUs:

HavMeHOBaHWe KOHTPOepa;
32BOACKON HOMEP KOHTPOINep 1 rof Bbinycka.

10.3 YnakoBka KoHTponnepa npou3sogutca B cootBeTcTBum ¢ TOCT 23088-80 B
noTpebuTenbCckyto Tapy, BbINOMHEHHYO U3 kopoboyHoro kapToHa no FOCT 7933-89.

11 KomMnnekKTHOCTb

11.1 KomnneKT noctaBku KOHTponnepa npuseaeH B Tabnuue 11.1.

Tabnuua 11.1

HanmeHoBaHue KonuyectBO

1. KoHTponnep OBEH MJK73 * 1 Wwr.

2. Kabenb KC1 1 wr.

3. Nacnopt 1 3k3.

4. PykoBOACTBO MO 3KcnnyaTauum 1 9k3.

5. MapaHTUHbIN TanoH 1 3K3.

6. KomnakT-guck ¢ npegoctaBnsieMbiMU NONb30BaTENO

OOKyMeHTauMen 1 NporpaMmMHbIMU CpeacTBamMu Anst 1 ak3.
OBEH MNJIK73

* AcnonHeHne B COOTBETCTBUM C 3aKa3oM

11.2 UsrotoBuTenb OCTaBnsieT 3a COOOM MpaBO BHECEHUS [OOMOMHEHUA B
KOMMMEKTHOCTb KOHTponnepa. [lonHas KOMMNMEKTHOCTb YyKasblBaeTcs B Macrnopte Ha
KOHTponnep.
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12 TpaHcnopTupoBaHWe 1 XpaHeHue

12 TpaHcnopTupoBaHMe U XpaHeHue

12.1 KoHTponnepbl TpaHCMNOPTUPYIOTCA B 3aKpbITOM TpaHcrnopTe nwboro BuAaa.
KpenneHnne Tapbl B TPaHCMOPTHbIX CpPeAcTBax [AOSMKHO MPOM3BOAMTLCS  COMfacHo
npaswnam, AeVCTBYIOLLMM Ha COOTBETCTBYIOLLMX BMAAxX TpaHcnopTa.

12.2 Ycnosua TpaHCMOPTUPOBAHUA [AOMKHbI COOTBETCTBOBATb YCNoBMAM 5 Mo
FOCT 15150-69 npu TemnepaTtype oOKpyxatwLlero Bo3gyxa oT MuHyc 25 go 70 °C c
cobniogeHnem Mep 3alWwmTbl OT yAapoB 1 BUBpauuii.

12.3 lNepeBo3ka OCYLIECTBNSETCA B TPaHCMOPTHOW Tape MOWTYYHO WU B
KOHTelrHepax.

12.4 Ycnosus xpaHeHus B Tape Ha Cknage W3rotoBUTENsd U notpebutens AOMmKHbI
cootBetcTBoBaTh ycnoBusm 1 no [OCT 15150-69. B Bo3gyxe He [OMKHbI
NpUCYTCTBOBATL arpeccuBHble Npumecn. KOHTponnepsbl cnegyet XpaHUTb Ha CTennaxax.
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Mpunoxexne A. FabapuTHble U yCTaHOBOYHbIE Pa3mepbl

MpunoxeHne A
FabGapuTHbIe N yCTaHOBOYHbIE pa3Mepbl

168
T X-X-¥-

160

{?)

PucyHok A.1 — NaGapuTHbLIN 1 YCTAaHOBOYHbIN YEPTEXU KOoprnyca
ANA KpenneHUs Ha WUT ynpaBreHus
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Mpunoxexne A. FabapuTHbIE N YCTaHOBOYHbIE Pasmepbl
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Pl'lcyHOK A.2 — PaccTosiHue 0 CTEHOK Kopnyca KOHTposnnepa npu MOHTaXxe Ansa
oGecneyeHNA BeHTUNALMUMN
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Mpunoxenve b. Cxembl noaknoveHns

CxeMbl nogknoYeHUs

MpunoxeHue b

bn -8
12...36 B SA1 39] SS1
e " 40| DI
"ﬁs/— 41| DI2
o———42| DI3

SA4

v 43| DI
> 44| DI5
———45| DI6
LV 46| DI7
BN +s SAB 47| Dis

12...36 B
-8 48| SS2

OBEH
NNK73

PucyHok B.1 — NMoaknioyeHne AaTYUKOB K AUCKPETHLIM BXo4aMm

MpumeyvaHuna

1) Fpynnbl Bxogos DI1...DI4 n DI5...DI8 ranbBaHuyeckn pa3Bs3aHsbi.
2) MOXHO MCnonb3oBaTh BCTPOEHHbLIN B60K NUTaHUA: OAMH OO N ABa pasHbIX.
3) MNpwn ncnonb3oBaHum ogHoro Bl knemmbl SS1 1 SS2 Heo6x0AMMO 0ObEANHUTD.

t'C

Al x-1

Al x-2

Al-R

PucyHok B.2 — MogknioyeHne TepMmonpeo6pasoBaTens cOnpoTMBIIeHUs
MNKN pe3MCTMBHOro AaTyMKa no TpexnpoBoOAHOW cxeme

t'C

Al x-1

Al x-2

Al-R

PucyHok 5.3 — Noakno4yeHne pe3aMcTUBHOro AaTtyunka

no AByXHpOBOAHOﬁ cxemMme

Datuwk 4+

Al x-1
Al x-2
Al-R

PucyHok 6.4 — Noakno4yeHne akTUBHOro gaT4yunka
C BbIXOAOM B BUAE HanpshKeHus
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Mpunoxerne b. CxeMbl NoakmoYeHNs

Llatuvk Alx-1

U+e>—+@_—ﬁﬁ—+ Al x-2
B “ - AR

ok
er >

PucyHok B.5 — MNogknioyeHne akTUBHOro gaT4ymka
Cc TOKoBbIM Bbixogom 0...5 vA nnu 0(4)...20 MA (Rw =100,0 Om * 0,1%)

Al x-1
= [ Ax2
< _Tas
PucyHok 6.6. — Cxema nogkno4yeHusa Tepmonapsbl
(TepmMoaneKkTpuyeckoro npeobpasoBaTens)

PV1

S [_DOxA(+)
< DOxB() R,

fa +
BN

PucyHok 5.9 — Cxema noakntovyeHus Harpy3ku Kk B9 tuna «P»
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Mpunoxenve b. Cxembl noaknoveHns

VD1

DO [2—+u,
VD2

D02 [F—+u,
@ coM{ fF——

VD3 Un

D03 My,
KT e

=1

P4

DO4 [——+U,
@) COM2

L_\—/I ——©° 'U||2

a) ana BbixogoB DO1 — DO4

VD1
||
=gl |

| P1
@ DOxB D—‘—o +U,
DOXA F———— -U,

6) ansa BbixogoB DO5 — DO8

PucyHok B.10 — Cxema nogkn4eHusa Harpy3ku Kk B3 tnna «K»
(avoa VD pomxeH 6bITb paccuuTaH Ha HanpsixeHue 100 B u Tok 1 A)

MpumeyaHus

1) Fpynnel Beixogos DO1...D02 1 DO3...DO4 ranbBaHuyeckn passsasaHbl, Bbixoasl DO5...DO8
ranbBaHNYecKN pa3Bsi3aHbl;

2) nsa BbixogoB DO1...DO4 MOXHO MCNONb30BaTb BCTPOEHHbIN BIIOK NUTaHWA: OAMH OBLWNiA unu
ABa pasHbIX.

3) Mpu ncnonb3oBaHuK Ans BbIXOA0B 0AHOro b HeobxoanMmo 06beanHNTL:

- onsa DO1...DO4 knemmbl COM1 n COM2;

- ana DO5...DO8 knemmbl DOXA (+).
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Mpunoxerne b. CxeMbl NoakmoYeHNs

RHarp
1 o N
] - | C1
3 — 1| DOXA (+) 7 0.1x630 B
DOxB (-) o R2
'S}
Ri | 47...68 Om
* o |

¢daza

PucyHok B5.11 — Cxema noakntovyeHus Harpy3ku kK B9 tuna «C»

¢daza
o °L
] e =y 0" Ko
E=___ | DOxB() T
R ) RHarp
—3 oN

PucyHok B.12 — Cxema noaknto4veHus Harpy3ku kK B3 tuna «C»
ABYX TUPUCTOPOB, NOAKMNIOYEHHbLIX BCTPEYHO-NapannenbHO
(R2=47... 68 Om, C1=0.1mkcx630 B)
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Mpunoxenve b. Cxembl noaknoveHns

4+ TeepportenbHoe
- pene

PucyHok B5.13 — Cxema noakntovyeHus Harpy3ku kK B3 tuna «T»

OBEH NNK73
Cetb
[1]2] |W|XIV||Z|
~90... 2458_ 06wt scex
B - Bxopoe S S R
it 5%%%
m o | m 0 o ||

|27]28]20[30] 31 32| 33| 34[35[36]37|38|  [39[40[41]a2]
OBEH MP1 s TxE

Buixog 1-2 | &

Beixog 1-3 | on

[7] 8| 9]10]11]12[13]14]15]16]17|18]19]20] 21| 22|23 24| 2526

Lo B - B

7|8
o ™
G
g
g 8
I 3
@ @

Buixog 1-1] @
Buixog 2-1 | =&
Buixop 3-1
Buixog 3-2
Buixog 3-3

Buixog 4-1
Buixog 4-
Buixog 4
Beixop 5-2
Buixop 5-3
Buixog 6-1
Buixog 6-2
Buixop 6-3
Beixog 7-1
Beixog 7-2
Buixog 7-3
Buixog 8-1
Buixop, 8-2
Buixog 8-3

Brixop 5

PucyHok B.14 — Cxema noagknto4veHus moaynsa OBEH MP1 k OBEH MNNK73
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Mpunoxerne b. CxeMbl NoakmoYeHNs

[ %49| | OBEHNNK?3 | (O]
%19 Oariy
mos| 105 oy
) (@ = A-1
D2 ——=(&) @A
410q @~ 52
L ] @——AIS-I YHMBEPCANbHEE
AN O] =
0078 —-(39) @ =21
DO7A ——=39) @)—As2
D068 —-(39) @ =+—4a
% T2 o Ak
Buxon| - posa —1=@ @1—wr
%19 Ocr =
2 :@ RS-485/ RS-485/ G)@:ﬁﬁ” | eroswum rurans 248
00t —H@® w1 RS2 RS232 |yl oy
L comt ——=(3 ——= 2w |~

WXYzZ BIAM B2 A2

L | L |
Wimepdeiic cMP1 RS-485 (A1, B1, A2, BY)
wm RS-232 (RJ-12)
PucyHok B.15 — Cxema pacnofioXeHusi 1 Ha3Ha4YeHUs KreMM KOHTponnepa
(BMA Ha 3aA4HIOK CTEHKY Kopnyca)

MpumeyaHne — MWHtepdencel RS-485 u RS-232 B KOMMMEKT MOCTABKW He BXOAAT,
MHTepdelicHas nnaTa ¢ pasnuyHbIMU KOMBMHALMAMMN UHTEPEENCOB 3aKa3blBaeTCs OTAEMBHO.
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Mpunoxenne B. Cxembl nogknovaemMbix kabenew

MpunoxeHue B
CxeMbl nogknovyaemMbixX Kadbenen

Bua cooky
1.5m

/ |
-
|
7]

Bua ceepxy

00
o

o0

1
|
|
[
|
\

0|0
OOJ)

Al |

Ay

TC6P6C DB-9F
(RJ12)

PucyHok B.1 — Cxema kabens nporpammupoBaHusa KC1, Bxogsiwero B
KOMMNEeKT NocTaBkKu

Bua cooky
1.5m
—T V . Y :l
x " -
Bua ceepxy
5
6 I — |1 | o] 0
AT (o]
— 1 (o]
| |
= {1 | 0
1 —H— ll“\_ | o O
(o) ]]
TC6P6C DB-9F

(RJ12)

PucyHok B.2 — Cxema kabens nporpammupoBaHusa KC2

59



Mpunoxenne B. Cxembl noakntovaembix kabenen

Pazwem MNK
/ I\
GND Rx Tx

PucyHok B.3 — Cxema kaGens ans nogKnioYeHUA KOHTponnepa

MpumeyaHus

Bup cboky
L T N 5
LR, |
g
Bup ceepxy 2
g
GND_ S
Ll
=
2
Tx .8
4
Rx
TC6PEC g
(RJ12) Z

1) [Ons nogkntoyeHnss MOXeT MCronb3oBaTbCA rOTOBbI  kabenb KC2

an06peTaeTc;| oTAes1bHO.

=
=]
o
T
-
<
P
o
N
w
N

«MJIK-TaHenb»,

2) Kabenb nporpammupoBaHus KC1, Bxoasilumii B KOMMMAEKT MOCTaBKW, MpeAHasHaveH Ans
noakntoverust k MK 1 He MoxeT ObiTb Mcnonb3oBaH AN NogknyeHus k nopty RS-232 DEBUG

[PYIUX YCTPOWCTB.
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Mpunoxenwne I'. HazHayeHne KOHTAKTOB KNEMMHOW KOMOOKM

MpunoxeHune I
Ha3HauyeHMe KOHTAKTOB KIIeMMHOM KOJNIOAKU KOHTponepa

Tabnuua I'.1
Homep Ha3HaueHue Homep HasHaueHue

KOHTaKTa KOHTaKTa

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

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

3 NCTOYHWK HanpsxkeHnss MuHyc | 27 Beixog 2 (DO2)

24 B (OV)
4 MCTOYHMK HanpshKeHus Mioc 28 Bobixoa 3 (DO3)
24 B (24V)

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

6 Bxopg 1-2 (Al1-2) 30 O6wwuin ans Bbixogos 3, 4
(COM2)

7 Bxog R (Al-R) 31 Bbixog 5A (DO5SA) (+)

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

9 Bxog 2-2 (Al2-2) 33 Beixog 6A (DOBA) (+)

10 Bxog 3-1 (AI3-1) 34 Bbixog 6B (DOGB) (-)

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

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

13 Bxopg 4-1 (Al4-1) 37 Bobixog 8A (DOS8A) (+)

14 Bxopg 4-2 (Al4-2) 38 Beixog 8B (DO8B) (-)

15 Bxog 5-1 (Al5-1) 39 [MuTaHWe OMCKpeTHbLIX BXOAOB
1-4(SS1)

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

17 Bxog R (Al-R) 41 OuckpeTHbin Bxog 2 (DI2)

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

19 Bxog 6-2 (Al6-2) 43 OuckpeTHbin Bxoa 4 (DI4)

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

21 Bxog 7-2 (Al7-2) 45 OunckpeTHbin Bxog 6 (DI6)

22 Bxog R (Al-R) 46 OunckpeTHbin Bxog 7 (DI7)

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

24 Bxopn 8-2 (AI8-2) 48 [MuTaHne OMCKpeTHbLIX BXOAOB
5-8(SS2)
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Mpunoxenwne [. Kogbl olwumbok koHTponnepa

Mpunoxexne [
Koabl ounbok KoHTponnepa

Koabl owmbok KoHTponnepa (pacwmdpoBka TEKCTOBOM WMHdopmaumn o6 owwmnbkax
KOHTponnepa) npuBeAeHsbl B Tabnuue [.1.

Ta6nuua A.1 — PacwumdpoBka TeKCTOBOW MHoOpMauum 06 olmnbKax KOHTponnepa

Kon PacwudpoBka o
oWUBKM oLWNBKM DenctBua nonb3oBatens
OTcyTcTBYET OLWMbKa
0 Mepesarpyska npu MoxHo npogomkatb paboTy

BKITIOYEHUN NUTaHnA

HenpaBunbHbIN rpadyik CHUKEHUS HanpsXXeHus
nuTaHus. BoamoxHo, nmeeTcs annapaTtHas
npobnema. Npn HeogHOKPaTHOM MPOSIBIEHUN
pekoMeHAyeTCs OTNPaBUTb KOHTPOMEP B PEMOHT

2 Bbixog 13 sleep

Mpousowna nepesarpyska
3 CTOPOXEBbLIM TaNMEPOM,
0bycrnoBneHHas 3aB1MCaHNEM

MpoBeputb nporpammy CoDeSys Ha Hanunuune
oLmnbok

MpowusoLuna nepesarpyska nonb3oBatenemM
HaXxaTueM Tpex KHOMOK Ha KnasuaType
KOHTpornnepa nubo nepesarpyska Obina Bbl3BaHa
13 nporpammbl CoDeSys

4 Soft reset

Mepe3arpyska no NOSIBNEHUIO CUTHaNa Ha HOXKe
Reset LIlM. OT0T curHan moxeT 6bITb HaBedeH
CUIbHOM Nomexon Nnbo napasMTHBIMU yTevKkamm

5 User reset
Ha nnaTe (HanpuMmep, B Crlyvyae HanMuusi Bnaru
BHYTpM Kopnyca). MNpocyLnTb KOHTPOMEp, ecnu
He nomoraeT — OTNPaBUTb B PEMOHT
Mepeaarpyaka o curHany HapyLueHne pexvma nuTaHus cxembl
6 KoHTponnepa. [Npu HeogHOKpPaTHOM NPOSIBNEHUM

BrownOut
pekoMeHayeTCsl OTNPaBUTb KOHTPOSNEP B PEMOHT

Ownbka B3amumogencTams ¢ | ATn ownbkm MoryT 6biTb 00YCnoBneHbl Mo

401 EEPROM owmbkown B nporpamme CoDeSys, cBsi3aHHOM,

402 | Owwbka 3anucy B EEPROM | HanpumMep, Co CIMLIKOM YacTbiMy 06paLleHnsamm K
OLWNBKa YTEeHNS U3 namsTn EEPROM koHTponnepa, nu6o

403 | EEPROM HapyLleHneM yHKLniA paboTsl camoro EEPROM.

B nocnegHem cnyyae HeobxoanMMo OTNPaBUTh
404 | Owwmbka paboTel EEPROM | «onrponnep B pemoHT

3aronoBok koHdurypaummn | MNporpamma CoDeSys B kKoHTponnep 3anncaxa

500 . -
noBpexaéH HEKOPPEKTHO U €€ HeobX0AMMO OGHOBUTD.
Owwnbka B nporpamme CodeSys, cosgaHo
. CMMLLIKOM MHOTO YPOBHEN BIIOXEHHOCTU Mpu
CnuyLwKOM MHOTO YPOBHEN yp P
501 co3aHun Nonb3oBaTeNbCKNX NapameTpos. Ee

KOHdpUrypaumm
cpurypau HeoGXoauMO yCTpaHuTb. PaspelueHo He Gonee 6

YPOBHEN BIIOXXEHHOCTM
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Mpunoxenwne [. Kogbl olwumbok koHTponnepa

OkoHyvaHue Tabnuubl 0.1

Kop PacwudpoBka o
HenctBua nonb3oBatens
OoLMnGKM OLIMOKMN
Owwnbka BCnoMoraTenbHOro
600 OTnpaBuTb KOHTPOMMEP B PEMOHT

npoueccopa aucrsnes

Owwwmbka BCnomoraTenbHOro
601 |npoueccopa aHanoroBbIxX OTnpaBuTb KOHTPOMeEp B PEMOHT
BXOJ0B/BbIXOJ0B

Owwnbka B nporpamme CoDeSys npu co3gaHum
nonb3oBaTeNbCKUX NapaMeTpoB, KOTOPYto
HeobXxo0aMMO YCTPaHUTb

[epeBo kKOHGUrypaLmm

1001
COAEPXKMT OLLMBKK

Ownbkn ¢ kogom 0...6 ABNATCA He KPUTUYHBbIMK, WHAMUMpylTca Ha XKKU B
0TNago4YHOM pexrMe TOMbKO MO 3anpocy Monb3oBaTens U He COMPOBOXAAIOTCH 3BYKOBOW
curHanusaumein. Nepexod B OTNAAOYHbIA PEXMM OCYLLECTBMASETCH KOMOMHAUMEN KHOMOK

SN

Owmnbkn ¢ kogamu Gonbwmmy 400 ABNSIOTCH KPUTMYHbIMU. PaboTa nporpaMmbl
KOHTpOMNepa OCTaHaBNMBaETCs, KOHTPONIEp MNepexoauT B PeXuMMm WHAMKauMM Koaa
OLIMGBOK Ha 3KpaHe, COMPOBOXAAOLLMINCA 3BYKOBOM CUrHanusaume.

63




Mpunoxexune E. Kogel owmbok nameputens

MpunoxeHune E
Koabl owunbok usmepurtens

Kookl owunbok usmepuTens (paclumdpoBka TEKCTOBOW WHopmaumun o6 owmnbkax

n3mepuTens) npueseseHsl B Tabnuue E.1.
Ta6nuua E.1 — PaclumndpoBka TekcToBoM MHhopmaumm o6 owmbkax namepurtens

Kon TekcT Ha XKKU PacwudpoBka OencTBua nonb3oBaTens
NamepeHHoe BHyTpeHHsa owmbka npubopa.
0 | Owwnbka usmeput |3HaveHve 3aBegomo | MNepesarpysnTb Npubop, ecnu He
He BEpHO nomMoraeT — OTNpaBUTb B PEMOHT
6 HeT gaHHbIX HeT nanHbIx Mopoxpatb 3...5 cek
n3MepeHust
BkrounTb COOTBETCTBYIOLLMIA BXOA B
7 | daTymk oTKMOYEH | [laTumK OTKIHOYEH napameTpe koHdurypaums \
aHanoroBble Bx \ Tun Bxoaa x (x=1...8)
Benuka
Temneparypa T 5
5 | mucoran txc | oTomvor0 Cras, | Teunepree oucone e
perucTpupytoLero ]
TemnepaTypy %KCI'IJ'IyaTaU,VIVI, — NPVIBECTMN B HOPMY;
npu6opa WwmrbKa KanubpoBKK, — NPOBECTH
KanMbpoBKy 3aHOBO;
Mana Temnepatypa | AnnapatHas owwmbka, — nepesanycTuTb
xonopHoro cnas, npuBop, ecn He NomMoraeT, —
9 Huskaa t XC TM | pernctpupytoLero 06paTUTLCS B PEMOHT
Temneparypy
npuobopa
HenpaBunbHO yCTaHOBMEH TWN AaTyvKa,
— NPOBEPUTb, YCTAHOBUTb NPAaBUIbLHO;
[aTymk HeHageXXHO NOAKMHYEH, —
NPOBEPUTb HAAEXHOCTb KpPEenmneHus
BbluncneHHoe Aatamka,
[aTtumk HencnpaBeH, — 3aMEHUTB;
a |3HayeHue BenuKo | 3HaYeHne CrnLIKOM [IaTUMK MBMEPSIET TOMNEPATYDY BbILIE
Benmko ponyckaemow, — BoibpaTb Apyrow
AaTyuk;
AnnapatHas owwnbka, — nepesanycTuTb
npubop, ecnu He NomoraeT, —
06paTuTbCs B pEMOHT
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Mpunoxenve E. Kogpl owmbok namepurens

OkoHyvyaHue Tabnuubl E.1

Kog TekcT Ha XKKU PacwudpoBka OencTBuA nonb3oBartens
HenpaBunbHO yCTaHOBMNEH TWN JaTYuKa, —
NPOBEPUTb, YCTaHOBUTb NPABUIBLHO;
[aTyvk HeHaaeXHO NOAKIOYEH, —
NPOBEPUTb HAOEXHOCTb KPenmneHns
BblumcneHHoe [aTyvka;
b |3HauyeHve mano |3HayveHue cnuwKkoMm | [laTymk HeMCNpaBeH, — 3aMEHUTD;
maro [aTunk nsmepsieT TeMnepaTypy Hke
[JonyckaemMol, — BelbpaTb Apyro AaTyuk;
AnnapaTHas onbka, — nepesanycTtuTb
npubop, ecrnn He MOMoraeT, — 00paTUTLCS B
PEMOHT
KopoTkoe
3ambIKaHue 3aMKHYTbI HAKOPOTKO BX0oApl Mpubopa, —
(BaHHas YCTPaHUTb;
WHOMKaLUS He HenpaBunbHO NoakmnoYeH aaTymk, —
BO3HMKaeT npu K3 | ycTpaHuTs;
C [AaTYMKOM Ha HenpaBunbHo BbIOpaH TN AaTymka, —
c KopoTkoe 3am. o
BXode Tuna NMOMEHSATb in-t;
«Tepmonapa» unu | Jatymk HeucnpaBeH, — 3aMEHUTb;
«YHUPULMPOBaHHBI | AnnapaTtHas ownbka, — nepesanycTuTb
M JaTtyuk no npubop, ecnv He nomoraeT, — 0bpaTUTbLCS B
HanpsPKEHWIo 1 PEMOHT
TOKY»)
aTyYMK He NMOJKITOYEH K
O6pbiB AaTynKa A A .
(naHHas COOTBETCTBYHOLLEMY BXOAY, - NOAKIOYUTD;
[aTymk HenpaBuWIbHO NMOOKIOYEH, —
UHOUKaUUA He !
NOAKIOYUTL MPaBUSLHO;
BO3HMKaET Mnpu
HenpaBunbHo BbIOpaH TN AaTymka, —
d OO6pbIB gatunka | obpbiBe o
NMOMEHSATb in-t;
«YHUPULUPOBAHHO .
[laTunk HeucnpaseH, — 3aMEHUTb;
ro gaTyunka no
AnnapaTHas onbka, — nepesanycTutb
HanpsPKEHUIO U
ToKy>») npubop, ecrnu He NOMOraeT, — 00paTUTLCS B
PEMOHT
BHyTpeHHAs1 AnnapaTHas owmnoka, —
OTcyTCcTBUE CBA3N
e HeT cBasu ¢ AU c ALM nepesanycTuTb NpMbop, ecrin He NOMOraeT,
— 00paTUTLCSA B PEMOHT.
He npoBeneHa kanmbpoBka, — MPoOBeCTH
. KanvbpoBky;
HekoppekTHbIN
o Kannbposka npoBeeHa HEKOPPEKTHO, —
f Owwbka kanumbp. |KkanubpoBOYHbLIN

KO3 puLUmneHT

NPOBECTU KarnmbpoBKy;
HewncnpaeeH npubop, - 06paTnTbes B
PEMOHT
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MpunoxeHwne X. MoakntoyeHne TepmonpeobpasoBartenei CONPOTUBIIEHUS NO ABYXNPOBOLAHOM CXeMe

MpunoxeHue X
MopknioyeHne TepmonpeobpasoBaTesnien CONpPoOTUBIIEHUA
no ABYXNpPOBOAHON CXeme

K1 Kak ykasbiBanocb paHee, npuMmeHsieMble B KadecTBe AaTymkoB TC [OOMKHbI
coeguHATbCA € aHanoroBbiMu Bxogamu OBEH MJIK73 no TpexnpoBogHoOW cxeme,
UCMONb30BaHWE KOTOPbIX HENTpanuayeT BrMSHWE COMPOTUBIIEHUS COEAMHUTENbHbIX
NpoBOOOB Ha pe3ynbTaTbl UamMepeHusi. OgHaKo B TEXHUYECKM OBOCHOBaHHLIX Cryyasix
(Hanpumep, Korga ycTaHOBKa KOHTpossfiepa Npov3BoauTcst Ha obbekTax, 00opyaoBaHHbIX
paHee MpOMIOXEHHbIMA MOHTaXHbIMWM Tpaccamu) Takoe COeauHEHWEe MOoXeT ObiTb
BbIMOIHEHO 1 MO ABYXMNPOBOOHOM cxeMme. Takoe coeAMHEHWE PEKOMEHAYETCSH NPUMEHSITb
ANs BbICOKOOMHbIX AaTyukos (500, 1000 Om).

Mpn wucnonb3oBaHWM ABYXNPOBOLHOW CXeMbl CregyeT MOMHWUTb, 4YTO MOKa3aHusi
KOHTpoOnnepa B HEKOTOPOW cTeneHu ByayT 3aBUCETb OT M3MEHEHMS TeMnepaTypbl Cpeabl,
OKpYXalLWen JIUHUMI0 CBHA3W  «aaTyuk-koHTpornep». [pumep nogknioyeHms TC
COMpOTMBIEHUS K KOHTakTam «Bxoa1» npuBeneH Ha pucyHke b.3.

Mpn uncnonb3oBaHWM [OBYXNPOBOAHOW CXeMbl Mepes Havanom 3JKcniyaTauuu
KOHTponnepa HeobxoaMmMo BbINOMHUTL OEUCTBUS, yKkaszaHHble B M. XK.2...2K.8.

K.2 MpousBecTM nopgkmnYeHWe  patyvka MO [ABYXMNPOBOOHOM — CXeMme K
COOTBETCTBYIOLLEMY BXOAY KOHTpOMfepa, aHanorMyHo TOMY, Kak 3TO YyKasaHO Ha
pucyHke B.3.

K.3 TMoakniounTb K NMHUKU CBA3M «AATYMK-KOHTpoOnep» (K NpOTUBOMOMOXHbLIM OT
KOHTponnepa koHuam nuHumM) Bmecto TC marasuvH conpoTtuBneHusa tuna P4831 (unu
NOAOOHbLIN EMY C KNacCoM TOYHOCTM He xyxe 0,05).

XK.4 YctaHOoBUTL Ha Mara3uHe 3HadyeHue, paBHOe conpoTuBneHnto TC npwu
Temnepatype 0°C (50.000, 100.000 wnu 1000.000 Om B 3aBUCMMOCTM OT Tuna
NPUMEHSEMOrO AaTymKa).

XK.5 MNogaTe nuTaHMe Ha KOHTPOMMep WM Ha COOTBETCTBYHLLEM KaHane no
nokasaHusIM uHAMKaTopa 3adUKCMPOBATb BENNMYMHY OTKIIOHEHMSI TemnepaTtypbl OT
3HaveHua 0,0 °C. lMonyyeHHoe OTKMOHEHME BCerga [OOIMKHO WMETb MONOXUTENbHOE
3HayeHue, a BenuuvMHa ero GygeT 3aBUCETb OT COMPOTUMBIIEHUSA NVHUW CBA3U «OaT4MK-
KOHTpOnnep».

JK.6 YcTtaHOBMTbL Ans [aHHOro pJatynka B napameTtpe «CmelleHue Bxopa»
KO3 (PULMEHT KOpPEKUMM PaBHbIA 3HAYeHUo, 3adUKCMPOBAHHOMY MNPY  BbIMNONTHEHUN
pabotr no n. X.5 (OTkNoHeHWe nokasaHwi wuHaukatopa oT 0,0 °C), HO B3sATOMY C
NPOTMBOMOSOXHLIM 3HAKOM, T.€. CO 3HAKOM MUHYC.

Mpumep — MNocne noakntodeHus ko Bxoay kaHana TC no ABYXNpOBOOHOW Cxeme U
BbINONHeHns pabot no n. XK.5 Ha nHaukaTope 3adumkcupoBaHbl nokadanua 12,6 °C. Ong
KOMMEeHcauun CONpPOTUBIIEHUS NIMHMUN CBA3M B MpOrpaMmMmupyemMom napameTpe «CmelleHne
BXoJa» [JaTyumKa kaHana cnegyeT yCTaHOBUTbL 3Ha4veHne — 012.6.

K.7 TpoBepuTb NpaBUNBHOCTb 3aaHNsA KOPPEKLMM; AN 3TOro crieqyeT, He N3MeHsis
COMpPOTMBIIEHUS Ha MarasuHe, nepeBecTu koHTponnep B pexum PABOTA un ybeautbes,
4YTO MOKa3aHWs Ha COOTBETCTBYKOLLEM KaHane uHamkatopa paeHbl 0 °C (c abconoTHoM
norpeLuHocTbio He xyxe 0,2 °C). MNMpn HeobxoaMMOCTHN 3TU onepaumu cneayeT BhINONMHUTb
ONsi oCcTanbHbIX KAaHANOB N3MEPEHUSI.
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MpunoxeHne N. OTcoeguHeHne KNEMMHbIX KONOA4O0K

MpunoxexHne U
OTcoeanHeHUe KNeMMHbIX KONoAoK

N.1 Ona otcoeanHeHus knemmHbix kornogok OBEH MP1 n RS-485 (knemMMHbIX
kornogok RS-485 mMoxeT He ObiTb B KOHTpOIMfepe) Ha 3adHel CTeHke KOHTporsnepa
HeobxoAMMO BbINOMNHUTL criegytoLlee:

1) OTKMHOYMTb MMTaHUE KOHTpOrepa 1 NOAKMIOYEHHbIX K HEMY YCTPOWCTB;

2) NOTAHYTb KOMOAKN B CTOPOHY OT KOHTpoOsnepa.

N.2 Ons oTcoeAuHEeHMs KINEeMMHbIX KOMOAOK Ha OOKOBbIX CTEHKax KOHTponnepa
crneayeT pyKoBOACTBOBATbLCS pUcyHkoM U.1:

1) OTKMHOYMTb MMTaHUE KOHTPpOrepa 1 NOAKMIOYEHHbIX K HEMY YCTPOWCTB;

2) ecny K CbeMHbIM KoModkam W pasbeMam Ha 3afHei CTeHKe KOHTpornepa
NOOKIMIOYEHbl NIMHUM  CBSA3M, TO HEOOXOAMMO OTCOEAUHUTb CbEMHble KOMOAKU C
MOAKIIOYEHHBIMU JIMHUAMW CBSI3WN, MOTSAHYB WX B CTOPOHY OT KOHTpoOnnepa, a Takke
oTcoeauHuTb kabenn RS-232 ot pasbemoB RJ-12 (pasbemoB RS-232 moxeT He 6biTb B
KOHTponnepe);

3) CHATb 3afHIO KPbILKY Kopnyca, ANA Yero nooyepenHo BbIBUHTUTL OTBEPTKOW
yeTbipe BUHTA W3 3aHEWN KPbILWKKM (CM. pucyHOK W.1);

4) BbIKPYTUTb MO ABa (MUKCUPYIOLLMX BUHTA U3 KaXO0N KONOoAKK;

5) nopaeTb KONMogKM OTBEPTKOM C ABYX OOKOBbLIX CTOPOH WM CHATb B HanpaBreHuw,
yKkasaHHOM Ha pucyHke U.1 cTpenkown;

.3 C6opky npon3soanTb B 06paTHOM NocnegoBaTernbHOCTY.
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Mpunoxexne V. OTcoeanmHeHVe KIEMMHBIX KONOA0K

PucyHok U.1 — OTcoeanMHeHMne KNEeMMHbIX KONOAOK C GOKOBbIX CTEHOK KOHTposepa
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Mpunoxerve K. 3ameHa nHTepdencHon nnaTel B KOHTponepe

MpunoxeHune K
3ameHa nHTepdeMCHOMN NnaThbl B KOHTponnepe

[na onpegeneHHOCTW, B AAHHOM MPWIOXEHWN MpeanonaraeTcsi, YTo B KOHTponnepe
ycTaHoBneHa uHTepdeicHas nnata MNN73-0 (6asosasi) u TpebyeTca ee 3aMeHWUTb Ha
apyryto. Ecnn B koHTponnepe yctaHoeneHa He lMN73-0, n TpebyeTcs ee 3ameHUTb, TO
gencteusa 6yoyT aHanorM4HbIMN.

Ons 3ameHbl uWHTepdencHOW nnaTtbl B KOHTpOnnepe HeobXoAMMO BbIMOMHUTL
criegymouiee:

1) OTKMIOYUTL NUTAHWE KOHTPOSIIEPa N NOAKIOYEHHBIX K HEMY YCTPONCTB;

2) otcoeanHuTb cbeMHytlo konogky OBEH MP1 Ha 3agHeli cTeHKe KOHTpornnepa,
MOTSIHYB €e B CTOPOHY OT KOHTPOnnepa;

3) CHATb 3a4HIO KPbILWKY KOpryca, ANS Y4ero noovepefHO BbIBUHTUTb OTBEPTKON
yeTblpe BUHTA U3 3adHEN KpbILKKU (CM. pucyHok K.1);

4) BbIBUHTUTbL 4 NNacTUKOBbIX BWHTA W3 uHTepdencHon nnatel [MN73-0 wn
OTCOEAMHUTL NnaTy OT MEXMNaTHOro pasbema B HanpaefeHuW, ykasaHHOM Ha pucyHke K.1
CTPErKOW;

5) ycTaHOBMTb HOBYIO WHTepdENCcHyl0 nnaty Ha MecTo CTapow, Mpu 3TOM
HeobxoAMMO MPOKOHTPONMPOBAaTb, YTOOLI BCE KOHTaKTbl MEXnnaTHoOro pasbema Obinu
COeAMHEHbI CO BCEMMW KOHTaKTamy pasbema Ha MHTepdencHon nnaTe;

BHUMAHMUE! lNpn HenpaBunbHOM YCTaHOBKE WHTEPENCHOM nnaTbl — KOHTpoOnnep
MOXET BbIATU U3 CTPOS NOCIE BKITKOYEHWS €r0 NUTaHUS.

6) 3aBMHTUTL 4 NNACTMKOBBLIX BMHTA B HOBYK MHTEpMENncHylo nnarty, KOHTponupys
ycunue;

7) nepea Tem Kak yCTaHaBnMBaTb 3afHIOK KPbIWKY Koprnyca ee Heobxoammo
popaboTaTtb, AnA 3TOro HeobxoAMMO Bbipe3aTb B HEM OKHa Moj pa3bemMbl MHTepdencos
RS-232 1 RS-485 B cooTBeTcTBUM C Tabnuuen K.1:

8) yCcTaHOBUTb 3a4HIOK0 KPbILKY KOpryca, a Takke CbeMHble KONoaku MHTepdencos
OBEH MP1 un RS-485 (ecnu ecTb), MpOBEpPUMB 4YTO CbEMHble KOMNoAakun cBoboagHO
yCTaHaBNMBalTCA U yaansawTca 3 4opaboTaHHON 3afHew KpbILKW Kopnyca, a pa3bembl
nHtepdercos RS-232 (ecnu ectb) — cBOOOAHO BXOAAT B OKHA 3afHEW KPbILLKK;

9) nooyepeAHO 3aBMHTUTL OTBEPTKOMN YeTbipe BUHTA B 3a[HIOK0 KPbILLKY KOpryca.
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Mpunoxexne K. 3ameHa nHTepdencHom NnaTbl B KOHTpoOnepe

Ta6nuua K.1 — lopa6oTka 3agHeln KpbILKXA Kopnyca noA pa3beMbl MHTepdelicoB

HanmeHoBaHue Cxema gopaboTok 3aaHeWn BcTpoeHHble
MHTepdencHoMn KPbILKKU Koprnyca (Bbipe3aemMoe OKHO MHTepdencbl
nnartbl BblAeneHo 4YacTol NYHKTUPHOW NUHUEN) (cneBa HanpaBo)
OBEH MP1,
nn73-1 otcyTcTBYeT, RS-232
MP1 RS-485/  RS-485)
EEE 5282 Rs-23
nN73-2 Y/ OBEH MP1, RS-485,
WXyz oTCcyTCTBYET
OBEH MP1, RS-232,
nn73-3 RS-232
MP1 RS-485/  RS-485)
EEE ﬂRS-23§ RS-232
78
i /i OBEH MP1, RS-485,
nn7s-4 WXvz Csrar RS-232
MP1 RS-485/  RS-485)
EEE ﬂRS-23§ RS-232
N b y f 7 . -
S l@}@r OBEH MP1, RS-485,

RS-485

MpumeyaHue — ,El,opa60T|<a BbINONHAETCA NO CxXeme, COOTBeTCTByPOLIJ,eVI ycTaHaBHMBaeMOVI
MHTEepeNnCcHON NinaTe HOXOM, cKanbnenem munm apyrum nogxogAanmMm MHCTPYMEHTOM.
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Mpunoxerve K. 3ameHa nHTepdencHon nnaTel B KOHTponepe
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PucyHok K.1 — 3ameHa uHtepdencHom nnatbl
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