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BeeneHune

BBepeHue

HacTosee pykOBOACTBO MO 3KCnnyaTauuMu npegHasHayeHo Anis O3HakomneHus ob-
CMyXMBaILLEro nepcoHana ¢ yCTPpONCTBOM, KOHCTPYKUMEN, paboTon M TeXHUYecKum ob-
CNy>XMBaAHUEM KOHTponnepa nporpammupyemoro norumdeckoro OBEH TMJ1K63 (aanee no
TEKCTY Takke umeHyemoro «koHTponnep MNJK63», «koHTponnep» unu «IMNK63»).

KoHntponnep TMNK73 cooTtBetctByeT TpeboBaHusm [OCT P 52931-2008,
TOCT P 51840-2001 wn TOCT P 51841-2001, wmeeT cepTucukar o6
yTBEPXAEHUU Tuna cpeacTs namepeHnin RU.C.34.004.A Ne 40936.

KoHTponnep BbiNnyckaeTcs B pasfMyHbIX UCMOMHEHUSIX, OTIIYAKOLLMXCSA TUMOM BCTPO-
€HHbIX BbIXOAHbLIX YCTPOWCTB, MpeAHa3HaYeHHbIX AN ynpaBleHUs BHELUHMMU WCMOJTHU-
TENbHbIMM MeXaHW3MaMu U YCTPOMCTBAMU, U PA3NUYHBIMU JIMLEH3MOHHBIMU OrpaHuye-
HUSIMM Ha pa3Mep NamsiTn obnacTn BBOAA-BbIBOAA Nporpammbl kKoHTponnepa MiK63.

VcnonHeHWto KOHTponnepa COOTBETCTBYET criefytoLlee yCrnoBHoe 0603HayYeHne:

MIK63-PXXXXX-Y,

roe X — TN BCTPOEHHOro BbIXOAHOIO YCTPOMCTBa.
Y — TN NWLUEH3MOHHOrO  corfalleHuss Ha  pasmep namatu  obnactu
BBOJa-BbIBOAA.

Tunbl BbIXOAHbLIX YCTPOUCTB X:

P — pene aneKkTpoMarHuTHoe;

K — ontonapa TpaH3ucTtopHas n-p-n—tuna;

C — onTonapa CMMUCTOPHas;

T — BbIXOA ANS yNpaBreHVs BHELUHUM TBEPAOTENbHbLIM pene;

U — undppoananorosbiii npeobpasoBaTtenb «napameTp — Tok 4...20 MA»;

Y — umdpoaHanorosbivi npeobpasoBaTtenb «napameTp — HanpskeHue 0...10 Bx».

TN NMLEH3MOHHOro orpaHNnYeHusi Ha pasmMmep NamMaTn o6nactu BBoAa-BbIBOAA:

L — uckyccTBeHHoe orpaHuyeHune B 360 6anrT;
M — orpaHuyeHue B 600 bawT.

MpumeyaHus

1 KoHTtponnep MNJIK63 nmeeT B CBOEM COCTaBe LIECTb BCTPOEHHbIX BbIXOAHbLIX YCT-
POWCTB, MOXET KOMMIEKTOBATLCS, NO TpeboBaHMIO 3akasuyvka, BbIXO4HbIMU YCT-
porCcTBaMU OOHOIMO UMW PasfnUYHbIX TUMNOB. Tpebyemble yCTPOWCTBA OOMKHbI
ObITb MepeYncrieHbl NpU 3akase KOHTPOnrepa C ykasaHMeM KOHKPETHbIX Tuna u
MecTa MOHTax<a BbIXOAHOro YCTPOWCTBA.

2 [NepBbIM BbIXOAHBLIM YCTPOWCTBOM BCErAa AOMKHO ObITh pene.

Mpumep 3anuncu 06o3HaYEHNS KOHTPOMNEpa B AOKYMEHTaUMKU ApYroi Npoaykuuu, rae
OH MOXET GblTb NPUMEHEH:

Mporpammupyembin norndyeckunn koutponnep MIK63-PPPPYY-L
Mpumep cokpaleHHOro 0603Ha4YeHNss KOHTPonnepa npu ero 3akase:
NNK63-PPPPYY-L
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BeeneHve

YKa3aHHbIN NpyMep COOTBETCTBYET KOHTPOIepy, OCHALLEHHOMY B KayeCTBe BbIXOA-
HbIX YCTPOWCTB YeTbIpbMS 3NEKTPOMArHUTHbIMK pene (Bbixodbl 1, 2, 3, 4) n asymsa LIAT
«napameTp — HanpsbkeHue 0...10 B» (Bbixoabl 5, 6), orpaHuyeHne obnactv BBoga-sbiBoaa
360 6anr.

[ins 3akasa A4OCTynHbI cneaytoLine UCNoNHeHUs npubopa:

- NMNK63-PPPPPP-L;
— NNK63-PPPPPP-M;
- NNK63-PPPPUN-L;
- MJIK63-PPPPUU-M;
- NNK63-PUMUNN-L;
- MIK63-PUNUUNN-M;
- TJK63-PPPPYY-L;
— NNK63-PPPPYY-M;
—  TJIKG3-PYYYYY-L;
- TJIK63-PYYYYY-M.

BHumanue! [1ns 3akasa gpyrmx Habopos BbIXo4oB Heobxoammo obpaliaTtecs B rpyn-
ny TeXHUYeckon noadepxku no tenedoHy (495) 221-60-64 wnu 3NeKTPOHHOMY agpecy
support@owen.ru.

MpumeyaHune — NHdopmauma o pasmepe obnactu namaTi BBOAa-BbIBOAA U ee pac-
npegeneHun cogepxutca B pasgene «KoHgurypmpoBaHue obnacty Beoga-Beisoga MNI1K»
pyKOBOACTBa nornb3oBaTens «[lporpaMMupoBaHue NporpaMMupyemMbiX JTOrMYECKUX KOH-
TponnepoB OBEH TIK63 u MJK73», pa3melleHHOro Ha KOMMakT-AuCKe, BXOAsLLEM B
KOMMIEKT NOCTaBKN KOHTposepa.

MCHOHbSyEMbIe TePMHUHbI U COKpaLleHunsa

AWG — (American Wire Gauge) — amepuKaHCKMN cTaHAapT Tuno-
pasMepoB MeOHbIX MPOBOAOB, B KOTOPOM WX reomeTpuye-
ckve pasmepbl (anameTp npoBoga) obo3HayaeTcs undpo-
BbIM kogom oT 1 go 50.

CoDeSys — (Controllers Development System) — nporpammHoe obecne-
YyeHue, cneuManu3avMpoBaHHas cpega nNpPoOrpaMMMpoBaHUs
TNOrMYECKMX KOHTPOMMepoB. ToproBass Mapka KoMMaHuu
3S-Smart Software Solutions GmbH.

Modbus —  OTKpbITbI NpoToKon obmeHa no cetn RS-485, paspaboTtaH
komnaHuen ModiCon, B HacTosILLUn MOMEHT NoaaepKnBaeT-
ca He3aBNCUMOW opraHusauuen Modbus-IDA
(www.modbus.org).

POU — (Program Organization Unit) — nporpaMMHbI/A KOMMOHEHT
CoDeSys: nporpamma, @yHKUMS Wnu  PYHKLUMOHANbHbIN
6nok.

Retain-namsaTb — 3HeproHesaBuCMMas MamsiTb AN XpPaHeHus 3HaveHun Re-
tain-nepemMeHHbIX NoMNb30BaTENLCKON NPOrpamMMmel.
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BeeneHune
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YmMu

nepemMeHHble  Monb30BaTeNbCKON MNpPOrpamMMbl,  3HaAYEHMUS
KOTOPbIX COXPaHATCS MPU BbIKNMIOYEHUA NUTAHUSA KOHTPOM-
nepa.

aHanoro-undposor npeobpasoBaTersb.

BbIXOAHOE YCTPOWCTBO.

XKVUOKOKPUCTaNNMYeCKUii MHAMKaTop.

(PLC-Configuration) — pegaktop CoDeSys, B KOTOPOM onpe-
JensieTcs cocTaB annapaTHbIX CPEACTB, a TaK Xe Npou3Bo-
OWTCSA HacTpolka napaMeTpoB BBOAA/BbIBOAA.

HOMUVHarbHas cTaTnyeckas xapakTepucTmka.
HOPMaTMBHO-TEXHUYECKAst JOKYMEHTauums.

nepcoHarnbHbIA KOMNbIOTEP.

nporpaMMMpyeMbIi NIOrMYECKUn KOHTPOMNep.

nporpaMmMHoe obecrneveHve.

nporpamMma, co3gaHHasi B cpefe CoDeSys nonb3oBartenem
KOHTponnepa (Mnv nuLOM, NPOU3BOASILLUMM €ro HadanbHoe
nporpaMM1poBaHue).

pyKOBOACTBO Morb3oBaTens «[porpaMmupoBaHve npo-
rpamMmmupyembix nornyecknx koHtponnepos OBEH TMJ1K63 u
MIK73».

PYKOBOACTBO MO 3KCMnyaTaumu.

Tepmonapa (npeobpasoBaTenb TEPMOINEKTPUYECKUN).
TEPMOMETP COMNPOTUBIEHUS.

uucpoaHanoroBbIvi npeobpasoBaTerns.

(Target-cpaiin) — cpann unn Habop ¢arnos, NOCTaBMASEMbIX
npou3BoanTEeNeM, coaepXalui UHpopMaumio o pecypcax
KOHTpoOnnepa, Konum4yectse BXOAOB W BbLIXOAOB, MHTepden-
cax u 1.4. MHctannmpytotca B CoDeSys ansa coobLieHus en
AaHHON MHopMaLmK.

ONS U3MEepPUTENbHbIX CUTHANOB, NOMy4YyaeMbIX OT MexaHuye-
CKUX KOHTaKTOB KOMMYTALMOHHOW annapaTypbl, Hanpumep,
pene, KHOMOK, BbIKMo4aTenen n ap.

ONSi U3MEPUTENbHBIX CUIHAmNoOB, MOy4YaeMblX OT 3FIEKTPOH-
HbIX YCTPOWCTB MEPEKYEHNsi, HanpMmMmep ABYXNPOBOAHbIX
nepeknoyaTenemn.

YenoBeKO-MaLUMHHBIN NHTepdenc.

KaTteropua ncnonb3yemon Harpy3ku (no NOCT P 50030.1-2000) ans tunuyHon obnac-

TN NPUMEHEHUA:

AC-15 — onsl nepeMeHHOro Toka: ynpaBneHue SneKTPOMarHUTHIMU Harpy3kamu;
DC-13 — Ans NOCTOSIHHOTO TOKA: YrNpaBreHue aneKTpoMarH1Tamy NoCcTOSIHHOIO ToKa.



1 HasHaueHue koHTponnepa MNJ1K63

1 HasHaueHue koHTponnepa MNJIK63

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

KoHTponnep mMoxeT 6biTb NPUMEHEH Ha NMPOMBILLMIEHHbIX O6BbEKTax, MOAKOHTPOMbHbIX
PoctexHaasopy.

Jlornka pab6otbl MNJIK63 onpenensieTcs notpebutenem B npouecce nporpammmpoBa-
HMa KoHTponnepa. [lMporpammupoBaHWe OCYLLECTBNSETCH C MOMOLLbIO MPOrpaMMHOro
obecneyenns CoDeSys 2.3 (Bepcuu 2.3.9.9). Npn 3TOM nogaepxuBatoTcs BCE A3bIKM NPO-
rpaMMmnpoOBaHus, ykasaHHble B MOK 61131-3.

JlokyMeHTauuss Mo NpOrpamMmMMpOBaHWIO KOHTponnepa u paboTe € MNporpaMMHbIM
obecneyeHnem CoDeSys npuBedeHa Ha KOMMAaKT-ANCKe, BXOAALLEM B KOMMNIIEKT MOCTaBKM.

KoHTponnep mMoxeT ObITb MCNOMb30BaH Kak:

—  crneuuanv3npoBaHHOE YCTPOWCTBO YNPaBneHUs BblAeNeHHbIM NTOKanu3oBaHHbIM
0OBbEKTOM;

—  YCTPOMCTBO MOHUTOPMHra foKanm3oBaHHOTO OObEKTa B COCTABE KOMIMIIEKCHOW
WHOPMaLOHHON ceTu;

—  cneunanManpoBaHHOE YCTPOWCTBO YNpaBfeHUsl U MOHUTOPWHIa rpynmnoK rnokanu-
30BaHHbLIX OOBLEKTOB B COCTaBE KOMMIEKCHON MHAOPMALIMOHHOW CETH.

B KOHTponnepe peanusoBaHbl criefytolme yHKUWN:

—  BbINOMHEHME MOoMb30BaTENbCKOW NporpamMmmbl paboTel KOHTponnepa (cosgaHHoN B
cpene «CoDeSys 2.3»);

—  CHAATME M3MEPEHHbIX 3Ha4YEeHUA CO BCTPOEHHbIX aHanoroBbIX U AWCKPETHBLIX BXO-
0B C nocnegyoLlen nepegaden nx B nonb3oBaTesbCKyH Nporpammy;

—  ynpaeneHue BCTPOEHHbIMU BY KOHTponnepa ns nonb3oBaTenbCKON NporpamMmmel;

—  paclumpeHue Konm4ecTsa BbIXOLHbIX YCTPOWCTB C ncnosnb3osaHnem mogynsa MP1,
NOAKI0YAEMOro K KOHTPOrepy no crneumansHoMy UHTepdency;

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

— oTOOpaxeHne CMMBOSbHLIX AaHHbIX, (hOPMUPYEMBIX B MONb30BATENbLCKOW NpO-
rpamme, Ha XXKWU;

—  OTCYeT peanbHOro BPEMEHW BCTPOEHHBIMW Yacamu C aBTOHOMHBLIM MCTOYHWKOM
nuTaHus;

—  HacTpoyika napameTpoB (YHKLMOHWPOBaHWA BCTPOEHHBLIX BXOAOB, BbIXOAOB WU
npoyero nepudepuitHoro o6opyA0BaHNA KOHTpOMnepa 1 CoXpaHeHne 3HaveHun
KOH(PUrypaLmnoHHbIX napameTpoB B 3HEeproHesaBUCUMON namsaTu:
— M3MEHEHME 3HayYeHU KOHMUrypauMOHHbIX NapamMeTpoB KOHTpomnnepa Ha

XKKW ¢ nomoLubio BCTPOEHHOW KnaBnaTypbl;
— M3MEHEHVWEe  3Ha4YeHUn napameTpoB U3  cpedbl  MPOrpaMMUPOBaHUS
CoDeSys.



2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

2 TexHWYecKue xapakTepUCTUKU U YCIIOBUA IKCNsyaTauum

2.1 TexHM4YecKue XxapaKkTepPUCTUKU KOHTpornnepa

OCHOBHbIE TEXHUYECKME XapaKTepUCTUKM koHTponnepa MMJIK63 npueeneHsl B Tabnu-
yax 2.1 —2.3.

Tabnuua 2.1 — O6WwMe TeXHMYECKNEe XxapakTepUCTUKN

HaumeHoBaHue | 3HayeHue (cBOMCTBA)
MutaHue

HanpsikeHue nutaHus, B

NOCTOSIHHOrO TOKa ot 150 go 300 (HomuHanbHoe 220)

nepemeHHoro Toka (47...63 I'u) ot 90 po 264 (HomuHanbHoe 110/220)
MoTpebnaemas MowWHOCTb, He Gonee

[Onsi TOCTOAHHOrO ToKa, BT 12

ONs nepemMeHHoro Toka, BA 18

I'Iapameprl BCTPOEHHOIro BTOPUYHOIO WUC-
TOYHUKa NUTaHNA

BbIXOQHOE HanpsbkeHune, B 24+3
TOK, MA, He Bonee 180
LincbpoBble (AUCKpeTHbIE) BXOAbI

KonnyectBo BXogoB 8
Twn Bxogos no NOCT P 52931-2008 1un2
HanpspkeHve nutaHusa Bxogos, B 24+3
MakcmMManbHbI BXOOHOW TOK AMCKPETHOro
BxoAa, MA He bonee 9 (npv HanpspkeHUn nuTanus 27 B)

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

uenu) 12...27 (He meHee 4,5 MA)
YpOBEHb CurHamna «norm4eckoro Hyns» Ans

NOCTOSIHHOro HanpsixeHus, B (Tok B uenn) 0...4 (He 6onee 1,5 MA)
MwuHuManbHaa OnuMTenbHOCTb  MMNYnbCa,

BOCMPUHNMAeEMOro BXo40M, MC 5

MakcumanbHasa 4actoTa curHana, nopa-

BAEMOro Ha AUCKPETHbIV BXOA 50 Ny (Mpy CKBaXKHOCTM 2)
ﬂonKnmqaeMb|e BXOQHble yCTpOl71CTBa — KOMMYyTauUWOHHbIe yCTpOVICTBa (KOHTaKTbI

KHOIMOK, BbIKMOYaTenem, repkoHoB, pere 1 T.M.);

— OaTyukn, MMeroLMe Ha BbiXxo4e TpaH3u-
CTOP P-N-p—TUNa C OTKPbITbIM KOMNNEKTOPOM;
— ANCKpeTHble curHanbl 24+3 B

"anbBaHn4Yeckas pa3ssAska pynnoBas (no 4 Bxoaa B rpynne:
1-4 n 5-8)
OnekTpuyeckas NPO4YHOCTb u3onsumu, B 1780 (mexgy rpynnamu u ap. uensimm)
AHanoroBble BXoabl
KonnyecTBo aHanoroBbix BXO40B | 8




2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

Tun nogxnoyaemblX 4aTYNKOB

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

MonHoe Bpemsi Npeobpas3oBaHUsi BXOLHOTO
curHana:

—TC, c, He bornee 0,8
— Tl c BK/OYEHHOW KOMMeHcaunen Xo-
noaHoro cnasg, AaTyukv ¢ YHUMLMPOBaH-
HbIMW CUrHamamm MNOCTOSIHHOrO Hanpsixe-
HWUSI 1 TOKa C, He Bonee 0,4
Mepuopg BbIGOpKM Ans 8 BXOOOB:
—TC, c, He Bonee 6,4
— TN n patyukn C yHUULMPOBaAHHBIMU
CUrHamamm MOCTOSIHHOTO HarnpsbkeHuss U
TOKa, c, He bonee 3,2
Mpegen ponyckaemon OCHOBHOW MpuBe-
OEHHOWN NOrpeLIHoCcTN Npu namepeHun, %:
-Tn +0,5
— TC » patuukm ¢ YHUPMUMPOBAHHBIMMU

cuUrHanamm MOCTOSIHHOTO — HanpsbKeHust

M ToKa +0,25
MakcrMarnbHas npuBeaeHHas NorpeLlHoCTb
BO BCEM TeMnepaTypHOM AnanasoHe, %:
-Tn 1,375
— TC wn patuvkm ¢ yHUDULMPOBAHHBIMU

curHanamm MOCTOSIHHOTO — HanpsbKeHust

N TOKa 0,688
PaspsgHoctb ALIMT, 6ut 15

MeTop npeoGpa3oBaHus

YA (curma-gensta npeobpasoBaHme)

MeToq nvHeapusaLmm

BHYTPEHHWI, NofiMHoMamu 3 nopsigka

BxogHon nmneaaHc:

— TC, kOm, He meHee

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

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

100

100

100,0 £ 0,1 (BHELLUHWUI LUYHTUPYOLLUIA
pe3ncTop)

CrteneHb nogaBneHust noMmex obuiero smaa
¢ yacrtortom 50y, b

80

OuckpeTHble BbixoAbl (KOHTaKTbl 3N1IEKTPOMArHUTHbLIX pene)

Konu4yecTtBo penenHbix BbIXOAHbIX KAHANOB

ot 1 go 6 (Bbixogbl DO1...DO6)

["anbBaHMYyeckas pasBsaska

nHamnsungyarnbHaga

3neKTpV|quKa9| NPOYHOCTb n3onauuun, B

1780




2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

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

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

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

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

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

50

MexaHun4yecknin pecypc pene, L1KIoB
NEePEKIIYEHNS, HE MeHee

— 300 000 nmpu MakcMmanbHOW KOMMYTU-
pyemon Harpyske;

— 500 000 npu KOoMMyTauuwn Harpysku me-
Hee NonoBMHbI OT MakCMMabHOM

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

KonnyecTtBo BbIXOAHbIX KaHanos

ot 1 go 5 (D0O2...D0O6)

["anbBaHMYyeckas pasBsaska

MHavBmayansHas

3neKTpV|quKa9| NPOYHOCTL n3onauuun, B

1780 B o1 cxembl npubopa;
500 B mexay Bbixogammu

MakcnmanbHbIi KOMMYTUPYEMBIV TOK, MA,
He 6onee

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

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

20 (Bbixoabl DO2...DO6)

[OuckpeTHble Bbixoabl (0

nTonapbl CVIMVICTOprIe)

Konnyecteo BbIXOQHbIX KaHANoB

ot 1 go 5 (DO2...D06)

["anbBaHMYyeckas pasBsaska

MHavBmayansHas

3neKTpV|quKa9| NPOYHOCTL u3onsauuun, B

1780 B o1 cxembl npubopa;
500 B mexay Bbixogamu

MakcumanbHbI KOMMYTUPYEMBIV TOK, MA,
He 6onee

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

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

20 (BbIxoabl DO2...DO6)

AuckpeTHble BbiIXoAbl (BHeLIHee TBepAOTeNbHoe pene)

Konnyecteo BbIXOAHbIX KaHaNoB

ot 1 1o 5 (DO2...DO6)
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

MpoaomxeHne Tabnuubi 2.1

HanmeHoBaHue

3HauveHue (cBoOMCTBA)

"anbBaHnYeckas passsska

oTCyTCTBYET

BbixogHoe HanpsikeHue, B

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

MakcumanbHbIA BbIXOOHOM TOK, MA, He 6o-
nee

50 MA

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

20 (Bbixogbl DO2...DO6)

Ananorosble Bbixogbl (LAl «na

ameTp — HanpsikeHue 0...10 B»)

KonnyecTtBo BbIXOAHbIX KaHanoB

ot 1 go 5 (D0O2...D0O6)

anbBaHM4Yeckas pasBsiska rpynnosas
OnekTpuyeckas NPoYHOCTb usonsumm, B 1780 B
[nana3soH BbIXOAHOro curHana, B ot 0 go nntoc 10
ConpoTuBneHune Harpysku, OM, He MeHee 2000
[Npenen ocHOBHOW NpMBELEHHON NOrpeLL-

HocTKn, % +0,5
MakcmmanbHasa npvBegeHHas NorpeLlHoCTb

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

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

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

ro curHana, Mc 100
HanpsxeHne BHELHEro NCToO4HUKa nuTa-

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

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

nee 0,05

AHanoroBble Bbixogbl (LA

«napameTp — ToK 4...20 MA»)

Konnyectso BbIXOAHbIX KaHaNoB

ot 1 o 5 (DO2...D06)

"anbBaHu4eckasa pa3ssi3ka MHAMBMAYanbHas
OnekTpuyeckas NPOYHOCTb usonsumu, B 1780 B
[nana3oH BbIXOAHOro curHana, MA oT 4 no 20
Conpotusnexue Harpysku, Om, He Gonee 900
lMpenen ocHOBHOM NpUBEAEHHON NOrpeLL-

HocTun, % +0,5
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2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

MpopomkeHue Tabnuubl 2.1

HanmeHoBaHue

3HayeHue (cBOMCTBA)

MakcumanbHasa npyeBefeHHas NorpeLlHoCTb

BO BCEM TemnepaTypHoMm aunanasoHe, % +0,885
PaspsgHoctb LIAMT, 6ut 10
3HayeHMe HaMMeHbLLIEro 3Havallero pas-

psga, MKA 11,72
MakcumanbHasa MHOYKTUBHAsS Harpyska,

MKIH, He Bonee 50
BbixogHoi nmneganc, MOM, He meHee 10
MonHoe BpeMs npeobpa3oBaHNs BbIXOAHO-

ro curHana, mMc 100

HanpsikeHve BHELLHEero CTOYHVKa NuTaHus, B

ot 15 go 27, nutaHue oT TOKOBOW NeTnu

HennHenHocTb BbIXogHOrO curHana, %, He
bonee

0,41

Mynbcauust BXodHOro curHana, %, He Gonee

0,05

UHTepdelicbl cBA3U (AoNonHuTenbHbIe NapaMeTpbl cM. Tabnuuy 2.3)

WHTepdeincol RS-485, RS-232
Pexum paboTbl MHTEpdEencoB Master, Slave
RS-485 Konuyectso 1
["anbBaHW4eckas pa3Bsska MHuameugyanbHas
OnekTpuyeckas NpoyHOCTb, B 1780
RS-232 Konuyectso 1
["anbBaHW4eckas pasBsaska MHaveungyanbHas
OnekTpuyeckasi NPO4YHOCTL, B 300

Pecypcbl n gonoJsiHuTenbHoe o6opyp,OBaHMe

LleHTpanbHbIN npoueccop

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

Pa3mep Retain-namatu (EEPROM), 6ant 448
O6beM onepaTUBHOM NaMATK OIS XpaHe-

HWUS1 NEPEMEHHbIX Mporpamm, ko 10
Ob6beM NamMsATU XpaHEHUsI Mporpamm, kb 280

O6bem namsAT BBOOA-BbiBOAA, BanT

600 ans MJIK63-M
360 ans MJIK63-L

MuHMmvarneHoe Bpemst BbinormHenus Lvkna [MNJ1K, mc 1

Yacbl peanbHoro Twvin anemeHTa Nu-

BpemMeHu TaHusa nutuesbin, CR2032
Pecypc, net 7
EmkocTb, MAY 210
[NorpelwHocTb ToY-
HOCTW X04a, CeK B 3

CYTKW, He bonee

BcTpoeHHbIn Yactora, Ny, Ot 10 go 15 000, HacTanBaeTcH B Npo-
3BYKOBOW rpamMmme KoHTponnepa
nanyyarenbs 'pomkocTb, [16 70 (npu yactoTe 3200Mw)
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

OKoHuYaHue Tabnuubl 2.1

HaumeHoBaHue 3HauveHue (cBoOMCTBA)

MopkntoyeHne BHELHNX AOMNOMHUTENbHbIX
OVCKPETHbIX BbIXOAHbIX YCTPONCTB Yepes
npnbop MP1 (nogknioyaembii NO BHYTPEH-
HEW LUINHE) 8 WTYK

OnemeHTbl YenoBeKo-MalWNHHOTO UHTepdenca
Twn gucnnes TekcToBbIN MOHOXPOMHBIN XKKW ¢ noaceeT-

Koun

KonuyecTtBo 3HakoMecCT (CMBOIIOB) 2x16
KonuyectBo kHOMOK 6
O6wume cBegeHus
Tun kopnyca B popM-hakTope nog aBTo- ans kpenneHus Ha DIN-periky wvpn-
MaTHbI WUT Hon 35 MM
abGapuTHble pa3mepbl, MM (157x86x58)+1
Macca, Kkr, He bonee 0,5
CreneHb 3awmThl kKOpnyca (CO CTOPOHbI 1P20
nuueson naHenu) no FOCT 14254-96
CpeaHsas HapaboTka Ha 0TKas, Y 100 000
CpepgHuii cpok cnyx6bl, net 8

Tabnuua 2.2. Ucnonb3yemble Ha BxoAe NepBUYHbIE Npeobpa3oBaTenu (AaT4mUKK)

3HauyeHue n -
Ouana3soH eauHULbI penern ocHoBHOW
HaumeHoBaHue o npvBeAeHHOM no-
M3MepeHun MnagLiero roeWHOCTH. %
paspsga P ’
TepmomeTpbl conpotuBnennsa no NOCT P 8.625-2006 nnu tTepmonpeo6pasoBatenu
conpotuBnexus no FOCT 6651-94
Pt 50 (0.’=0,00385 °C™) —200...+750 °C 0,1°C
50 M (¢=0,00391 °C™) —200...+750 °C 0,1°C
Cu 50 (@=0,00426 °C™) -50...+200 °C 0,1°C
50 M (0:=0,00428 °C™) —-190...+200 °C 0,1°C
Pt 100 (2=0,00385 °C™) —-200...+750 °C 0,1°C
100 M (0:=0,00391 °C™) —200...+750 °C 0,1°C 0,25
Cu 100 (2=0,00426 °C™) -50...+200 °C 0,1°C
100 M (2=0,00428 °C™) -190...+200 °C 0,1°C
Pt 500 (a:=0,00385 °C™) —200...+650 °C 0,1°C
500 M (0:=0,00391 °C™ —200...+650 °C 0,1°C
Pt 1000 (¢=0,00385 °C™) —200...+650 °C 0,1°C

13




2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

OKoHYyaHue Tabnuubl 2.2

3HayeHue -
Ovana3oH eanHULbI Mpeaen OCHOBHOM
HaumeHoBaHue 3MEPEHMI Mnawero nprzzfui%ucr_lrc:lu(;)o-
paspsaga ’
1000 M (0=0,00391 °C™) —200...+650 °C 0,1°C 4025
Ni 1000 (¢=0,00617 °C™") —60...+180 °C 0,1°C o
TepmoanekTpuyeckue npeobpasosartenu no FOCT P 8.585-2001
TXK (L) —200...+800 °C 0,1°C £05
TXA (K) -200...+1300 °C 0,1°C
YHudmumpoBaHHble curdHanbl no FOCT 26.011-80
ToKOBbIN O... 20 MA 0...100 % 0,1%
TOKOBbIN 4... 20 MA 0...100 % 0,1% 0,25
TokoBbI 0... 5 MA 0...100 % 0,1%
HanpsikeHns 0...1 B 0...100 % 0,1%
Pe3ncTUBHbIE gaT4YUKK
pe3ucTuBHbI (40... 900 Om) 0...100 % 0,1 Om +0,25
pe3ucTuHbIi (0,04... 2 kOMm) 0...100 % 0,1 Om
MpumeyvaHusn

*) o — TemnepaTtypHbi KoadduuneHT TC — OTHOLIEHUE pa3HKWLblI COMPOTUBEHUA AaT4m-
Ka, n3amepeHHbIX npu Temnepatype 100 n 0°C, k ero ConpoTUBMEHNIO, U3IMEPEHHOMY MpPU
0°C (Ro), AeneHHoe Ha 100°C 1 okpyrneHHoe A0 NSATOro 3Haka nocrie 3ansTou.

**) [Ina paboTbl C KOHTPONEPOM MOryT ObITb WMCMNOMb30BaHbl TOMBKO M30NMPOBAHHbIE
TepMoaneKkTpuyeckme npeobpasoBaTenm ¢ He3aszeMneHHbIMM pabounmm cnasmm.
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2 TexHunyeckue XapakTepucTukn n ycnoesuda aKkcnnyataumm

Tabnuua 2.3 — UHTepdencbl cBA3U U NporpaMMMUpoOBaHUA

MpoTokonbl Popmar OnuHa
WHTepden- (Tvn cBA3M P CkopocTtu kabens, Tun pekomeH-
Cbl CBA3M M 0cOBEHHOCTHN nepenatn nepepauu M, He Ayemoro kabens
OaHHbIX
paboTbl) bonee
RS-485 OBEH, ModBus- |7 unu 8 6ur, 1200, 2400, 1200* KNMN3B 1x2x0,6
ASCII/RTU, YeTHOCTb eCTb 4800, 9600, TY 16.K99-008—
GateWay (npo- | \HeT\He ucnonb- | 14400, 19200, 2001 wnu aHano-
Tokon CoDeSys) |3yetcs, Lunm 2 | 28800, 38400, TMYHBIN
cton 6uta 57600, 115200
but/c
RS-232 OBEH, ModBus- |7 unu 8 6ur, B pexume 3 KC1 — ansa cessu
ASCII/RTU, YeTHOCTb eCTb Master: 1200, c CoDeSys,
GateWay (npo- | \HeT\He ucnonb- | 2400, 4800, KC2 — gns cBsi3n
Tokon CoDeSys) |3yetcs, 1unu 2 | 9600, 14400, c npubopamm
cTon 6uTa 19200, wnn ap. kabenw,

28800, 38400,
57600, 115200
6ut/c

B pexume
Slave:
115200 6ut/c

BbINOMHEHHbIE B
COOTBETCTBMM  C
pekomeHaaunaMm
Mpunoxenwns I

* MakcumanbHasa AnvMHa 3aBUCUT OT CKOPOCTM obMeHa.
MpumeyvaHune — Kputepuin npaBunbHOro oyHKLUMOHMPOBAHNSA MHTEPMENCOB CBA3K KOH-
Tponnepa — He Gonee 1 % owMOOK Ha NOOON N3 CKOPOCTEN.

2.2 YcnoBusa aKkcnsyaTtauum

2.2.1 B vactu TpeboBaHui ycrnosun akcnnyaTtaummn koHTponnep MNJIK63 coorBetcTBy-
eT FOCT P 51841-2001, pa3gen 4.
2.2.2 KonTponnep MNJIK63 akcnnyaTupyeTcs Npu cnegyrowmnx yCroBusXx:

—  3aKpblTble B3pbiBOGE30MaCHbIe NOMELLEHUS UK LKadbl 3neKTpoobopyaoBaHms
6e3 arpeccuBHbIX MApOB W rasos;
—  TeMmnepaTypa OKpyxarLlero Bo3gyxa oT muHyc 10 go +55 °C;
—  BEpXHWI nNpefen OTHOCUTENbHOW BNaXHOCTW Bo3ayxa — He 6onee 80 % npu Tem-
nepatype He 6onee +35°C un Gonee Hu3kMX Temnepartypax 6e3 KoHaeHcauun
Bnaru;
— aTMmocdepHoe gasneHue ot 84 go 106,7 kla;
—  BbICOTa Haj ypoBHEM Mopsi He 6onee 2000 wm;
— Jonyctumas CcTeneHb 3arps3HeHns 1 (HecyleCTBEHHbIe 3arpsa3HeHns unvm Hanu-
yre TOMbKO CyXMX HEMPOBOAALUMX 3arpA3HEHWN).

2.2.3 o ycTOMYMBOCTM K KNMMaTUYECKUM BO3AENCTBUSM NPU SKCMfyaTaumm KOH-
Tponnep MNJIK63 cooteeTcTBYET rpynne ncnonHeHns B4 8 cootsetcteum ¢ FOCT P 52931
2008 n kateropun YXJ14 no FOCT 15150-69.

2.2.4 Tlo yCTOMYMBOCTU K MEXAHMYECKMM BO3OENCTBMAM MPU 3KCMyaTauum KOHTPOI-
nep MJIK63 cootBeTcTBYEeT rpynne ucnonHeHms N2 B cootBetctBuM ¢ TOCT P 52931-
2008 (vactoTa Bubpaumm ot 10 go 55 Nu).
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2 TexHuyeckue XapakTepucTukn n ycnoesuda akcnnyataumm

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

2.3 NomexoycToOM4YMBOCTb U MOMEXO03IMUCCUSA

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

2.3.2 Tlo ypoBHO u3nyyeHus pagvonomex (MOMexXoaMMCCun) KOHTPOMep COOTBETCT-
ByeT HOpMaM, YCTaHOBMeHHbIM Ans obopyaosaHust knacca b no TOCT P 51318.22
(CUCnp 22-97).

2.3.3 KoHTponnep ycTonumB K konebaHuam u npoBanamM HanpsbkeHUs NUTaHus:

—  [AnA nepeMeHHOoro Toka B cootBeTcTBUM ¢ Tpebosanmammn FOCT P 51317.4.11;
—  Ans noctosiHHOro Toka B cootBetcTBumu ¢ FOCT P 51841 — onuTensHOCTbL Npepbl-
BaHusA 0o 10 MC BKMOUYNTENBHO, ANUTENBHOCTL MHTepBana ot 1 ¢ 1 6onee.

2.3.4 KoHTponnep ycToyMB K BO34YLUHOMY 3eKTpocTaTU4eckomy paspsigy +8 kB.

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

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

2.3.7 TopTbl BBOAA-BbIBOAA KOHTpONIepa YCTOMYMBbLI K HAaHOCEKYHAHbIM WUMMYMbC-
HbIM NomMexam HanpshkeHnem o 1 kB.

2.3.8 TopTbl NMTaHUsI KOHTPOMepa YCTONYMBbLI K MUKPOCEKYHOHBIM MMMYIbCHBIM MO-
MexaM 6OoNbLUION MOLLHOCTY HanpshxeHnem Ao 2 kB.

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

2.3.10 MopTbl NUTaHNsa 1 BBOAA-BbIBOAA KOHTpOSifepa YCTOMYMBBLI K KOHOYKTMBHbBIM
nomexam ¢ ypoeHem 3 B B nonoce yactot ot 150 kl'y go 80 My,
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3 YCTpoWcTBO M OCOBEHHOCTM KOHCTPYKLIMM

3 YcTponucTBO 1 0COBEHHOCTU KOHCTPYKLUN

3.1 KoHCcTpyKuus KOHTponnepa

3.1.1 Koutponnep JIK63 wusrotaBnvMBaeTcs B COOPHOM MnacTMaccoBOM Kopryce,
npegHasHavyeHHOM Ansi kpenneHus Ha DIN-peliky. MabapuTHbIi YepTex npuBedeH B Mpu-
noxeHun A.

3.1.2 Ha pucyHke 3.1 npencraeneH koHtponnep MJIK63, npuBegeHsl pasbeMHbie Co-
€AVHEHNs, dNeMEHTbl MHAUKauMM 1 ynpaeneHus. [oBepxHocTn kopnyca o603HayeHbl Ha
pucyHke 3.1 6ykBamu pycckoro andasuta ot A oo K.
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PucyHok 3.1 — PazbeMHble coeAUHEHUS, INIeMeHTbl MHAUKaLUnU 1 ynpaBneHus
KoHTponnepa MNJK63
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3 YcTponcTBO M 0COBEHHOCTN KOHCTPYKLIMK

3.1.3 Kopnyc KoHTponnepa MMeeT CTyneH4yaTylo TpexypoBHeByto dopmy. Ha nuueson
(nepegHen) nnockocTu koprnyca (NoBepxHOCTb [1) pacnonoxeHbl anemMeHTbl UHAMKaLMn n
ynpasneHus, Ha 3agHen NOBEpPXHOCTU KOpryca pacrnonoXeHbl 3allenkn KpenneHus npu-
6opa Ha DIN-penke. Ha BEpXHMX M HMXKHUX CTyNeH4YaTbiX NMOBEPXHOCTAX KOpryca pauuo-
HanbHO (yAoOHO ANS Nonb30BaHUS) pasMeLleHbl PasbeMHbIE COEAVHEHMS KOHTponnepa,
Yepes KOTOpble OCYLLECTBNAETCH MOAKMOYEHNE BCEX BHELLHUX CBS3EN.

MpumeyaHue — OTKpbIBaTL KOPNYC ANS NOAKIMIOYEHUS BHELLHWX CBA3eW He TpebyeT-
cs.

3.1.4 Ha ctyneH4aTbIX MOBEPXHOCTAX KOpryca pacnosiaratoTcs:
—  MOBEepXHOCTb A:

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

—  KNeMMbl BCTPOEHHOrO UCTOYHMKA NUTaHusa 24 B (BbIXOAHOE HanpsiKeHue), KoTo-
pbli MOXET ObITb UCMOMb30BaH ANS NUTaHUS aKTUBHbLIX aHaroroBbiX AaTYMKOB,
OUCKPETHbIX BXOO0B, aHaNoroBbIX BbIXOAOB,

—  KNeMMHble KONoAKW Ans NoACcoeANHEHUS OBYX BbIXOAOB M YeTbipex aHanoroBbIX
BXO[0B;

—  noBepxHOCTb B:

— knemMHasa konogka DBGU, npepgHasHadeHHas Ans oBGHOBNEHWsi BCTPOEHHOrO
nporpammMHoro obecneyeHnsi KoHTponnepa. K knemmHon konogke noacoeavHs-
eTcsa nepexofdHas nnaTta ans nogkmoveHusa kabens «KC1l» mnm «KC2», Bxogs-
was B komnnekt noctaeku MNJ1K. Cxembl kabenen npueeaeHs! B MpunoxeHunn B;

—  noBepxHOCTb X:

—  KNneMMHasi konogka Ans noAcoefuHeHust kabens cBasu no nHTepdency RS-485,
nogpo6Hee cm. n. 3.5.2;

—  KIeMMHble KONOAKM AN NOAKTHYEHUS BOCbMU ANCKPETHBLIX 4AaTYMKOB (BXOO0B);

—  KnemMMHas konogka kabens cBa3w ans nogknodeHusa npnbopa MP1 (cxema nog-
knoveHns npusegeHa B MpunoxeHun b);

— noBepxHocTb K:

—  KIeMMHble KOMOAKM ANs NoacoeauHeHus Lenen nutaHus (cetn), YeTbipex BbIXO-

[OB M1 YETbIPEX aHANOroBbIX BXOAO0B;
— noBepxHoctn B, T, E, U:
—  BUWHTOBbIE KpenexHble areMeHTbl (PUKCaLmMm YCTAaHOBIEHHbIX KNEeMM.

3.1.5 KoHTponnep mmeeT BCTPOEHHblE annapaTHble Yacbl peanbHOro BpeMEHW, Mnu-
TalwLwuecs oT aBTOHOMHOIO MCTOYHMKA MUTaHWUS. XapakTepUCTUKN YacoB pearibHOro Bpe-
MeHW npueeaeHbl B Tabnuue 2.1.

O 3apgaHnM 3Ha4YeHnst 4YacoB peanbHOro BPEMEHU C NMOMOLLbIO KHOMOK CM. . 7.2.
O 3ameHe UCTOoYHMKA NMTaHKs YacoB peanbHOro BpeMeHun cMm. pasgen 9.

3.2 ®dyHKUMOHanbHaa cxema

®yHKUMOHarNbHas cxemMa KOHTpOonepa npeacTaBneHa Ha pucyHke 3.2.
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PucyHok 3.2 — ®yHKUUOHanNbHas cxemMa npubopa

3.3 UudposBble Bxoabl

3.3.1 MJIK63 umeeT BoceMb LMPPOBbLIX (ANCKPETHLIX) BXOAOB. KOHTakTbl pasbema
BblBeAEHbI Ha KNeMmbl, cM. pucyHok 3.1 (noBepxHocTtu K, MN). Homepa koHTaKToB 1 pacno-
noxeHne WHTepdENCHbIX NMHMIA nNpuBeaeHbl B MpunoxeHuun . O6paboTka 3Ha4YeHUIn C
BXOJOB OCyLlecTBMAseTCcs nonb3oBaTtenbckon nporpammon MIK.

3.3.2 [nckpeTHble BXOAbl NCMOMb3YIOTCA ANS:

KOHTPONS COCTOSIHNSA BHeLLUHero o6opyaoBaHus;
AMarHocTuk1 paboTocnocobHOCTU CUCTEMBI;
NOAKITHOYEHNS BHELLHWX YCTPOWCTB YNpaBneHUsi COCTOSIHWEM KOHTponnepa.
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3.3.3 [lnckpeTHble BXOAbl NpeAHasHadeHbl Ans NOAKMIOYEHNA KOHTaKTHbIX AaT4MKOB
TMNa «CYXOM KOHTaKT» WMW TPaH3UCTOpPHble Kroun (N-p-n—tuna). B kauectBe gatumkos
TUMNA «CYXOW KOHTAaKT» MOryT OblTb WCMOMNb30BaHbl PasfuyHble BbIKMOYATENN, KHOMKM,
KOHLIEBbIE BbIKINIOYATENN, KOHTaKTbl pene v T.4.

3.3.4 CurHanbl Ha AWCKpeTHble BXxoAdbl (POPMMPYHOTCS B pesynbTate 3amblkaHus
(pa3MblkaHns) BHELLHNX KOHTAKTOB.

3.3.5 [1ns AMCKpeTHbIX BXOAOB MOXHO 3a4aBaTh NOrMKy 06paboTkn 1 Bpems 3agepx-
KW MepeknioyeHns AUCKPeTHbIX BxodoB. lMogpobHee o HacTpovike AWUCKPETHbIX BXOAOB
cMm. pasgen «KoHdurypmposaHue obnactu BBoga-Bbisoga MK» B PI1.

BHumaHune! HoBble 3HayeHus napameTpoB noOrvku 06paboTkm 1 Bpems 3adepikku
AVCKPETHbIX BXOAOB BCTYNalOT B CUMy nocrne nepesarpysku npubopa.

3.4 AHanoroBble BXoAabl
3.4.1 HasHaveHue

KOHTpOJ‘IJ‘Iep nMeeT BOCEMb aHaroroBbiX yHMBepcarbHbIX BXOA40B, OCYLLECTBNALWNX:

—  OMnpoC 3Ha4YeHWn C NepBUYHBLIX NpeobpasoBaTenen,

—  006paboTky nonyyeHHbIX AaHHbIX U NpeobpasoBaHne nx B huanyeckne eguHULb,

— nepefadvy AaHHbIX B cneuuanbHytlo obnacTb namsaAtm — obnacte BXOAOB, Ans
AanbHeNnLero UCnonb3oBaHWs B NOMb30BaTENbLCKOW NporpaMme.

K aHanoroBbiM BXogam HanpsMylo MOXeT MOAKNoYaTbCA LUMPOKUIA CMEKTP AAaTYMKOB
(o6Lumii cnNcok NoakroYaeMblx AaTYMKOB NpuBedeH B Tabnuue 2.2):

—  TepMOMETpPbl CONPOTUBIEHNSA, CM. N. 3.4.2;

—  TepMOoarfiekTpuyeckmne npeobpasosatenu (Tepmonapsl), cm. n. 3.4.3;

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

—  pes3uCTUBHble JaTyuku, cM. n. 3.4.5.

"pagyvpoBKn OaTYMKOB pacnonoxeHbl B namsaTu npubopa. MNonb3oBaTento gocraTou-
HO MPOCTO yKasaTb TUM MoAkMYaemoro Aartyvka. Belilbop nogknmiovaemoro gaTtyuka, Ha-
CTpOViKa onpoca AaT4yMKOB 1 nonyyeHue pesynbtatos npoudsoautcs ¢ XKKN nnu 3 cpeppbl
CoDeSys. MNogpobHee o HacTpoiike cM. pasgen «KoHdwurypupoBaHue obnactu BBoAa-
BoiBoga MJ1K» B PIT.

BaxHo: B cny4ae BO3HWKHOBEHUsI OLIMOKM namepeHns (0bpbi, K3 n ap.) pacwmd-
POBKM KOOOB OLUMOOK 1 pekoMeHAaLmmn no AenNcTBUsIM nonb3oBartens cM. Mpunoxerne E.

Bpewmsi onpoca ogHoro gatyvka npueeaeHo B Tabnuue 2.1.

Onpoc faTyvkoB U 06paboTka Ux CUrHanoB M3MepuUTenbHbIM YCTPOUCTBOM OCYLLECTB-
nsieTcs nocrnefoBaTesibHO No 3aMKHYTOMY LMKy,

BknioueHne noboro gatymka B CNMCOK onpoca Npov3BOAMTCS aBTOMAaTUYeCKU nocne
3agaHua Tuna. Mpu ycTaHoBke napameTpa «Tun gaTyvka» B 3HadeHue «HeT gatymka», —
AaTyuk U3 cnmcka onpoca ucknovaetcs. lNMogpobHee 06 yctaHoBke cM. pasgen «KoHdury-
pvpoBaHue obnacTtu BBoga-sbisoga MNJ1K» B PI1.
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BaxHo:

—  eCnu aHamnoroBbIi BXOA HE MCMOoSb3yeTcsi, TO PeKoMeHOYeTCs YyCTaHOBUTb Ha-
cTpoiiky «HeT gatumka» (nogpobHee cm. pasgen «KoHdurypuposaHue obnactu
BBOAa-BbiBoAa MJ1K» B PIM);

— K npubopy B ntobor nocrneaoBaTenbHOCTM K N0ObIM BXOAaM MOAKMOYaTCS fio-
Oble TUNblI 4AaTYNKOB;

— MNPV MCNOSb30BaHUN aKTUBHBLIX AATYMKOB cneayeT UMETb B BMAY, YTO «MUHYCO-
Bble» KNeMMbl aHanoroBbix BxoaoB B NJ1IK63 o6beanHeHbl mexay cobon;

—  3anpelleHa nofadva HanpsbkeHusi, npesbiwatowero 1 B, Ha nobor n3 aHanoroebIx
BXOJOB, T.K. 3TO MOXET BbIBECTU Npubop u3 cTpos. [aTtymku ¢ BbIXOOHbIM CUTHa-
nom 0(4)...20 mA TpebyloT 06A3aTenbLHOrO NOAKMIOYEHUS OOMONHUTENLHOIO pe-
3ucTopa.

3.4.2 TepmomeTpbl CONPOTUBNEHUSA

TepMomeTpbl COMPOTUBIEHUA NPUMEHSIIOTCA AN U3MEPEHUs TemnepaTypbl OKpy-
XarwLwen cpefbl B MecTe yCTaHOBKM gaTyuka. MpuHuun AencTBUS TakMx OaTYMKOB OCHO-
BaH Ha CyLLEeCTBOBaHUM y psAa MeTannoB BOCNPOU3BOAMMON U CTabunbHOM 3aBUCMOCTH
aKTMBHOrO CONPOTUBIEHMSA OT TemnepaTtypbl. B kayectBe maTepuana Ans U3roToBreHus
TC B NpPOMbILLMNEHHOCTU Yalle BCEro Mcrnonb3yeTcsi cneunanbHo obpaboTaHHas meaHas
unu NnaTuHoBas NpoBosoka. BeixogHble napameTpbl TC onpeaensanTcs X HOMUHaNbHbI-
MW CTaTUYECKUMW XapakTepucTukamu, ctangaptusosaHHeivmm FOCT P 8.625-2006.

OcHoBHbIMK napameTpamn HCX aBnatoTca: HavanbHoe ConpoTuBneHue gaTtyuka Ro,
nsmepeHHoe npu Temnepatype 0°C, TemnepaTypHbii KO3 MULMEHT CONPOTUBMEHNS «,
onpefensieMblil Kak OTHOLIEHWE PasHMLbl COMPOTUBIIEHWA AATyMKa, WU3MEpPEHHbIX Npu
Temnepatype 100 n 0°C, k ero conpoTueneHuto, namepeHHomy npu 0°C (Ro), AeneHHoe Ha
100°C 1 okpyrrneHHoe Ao NATOro 3Haka nocne 3ansaTton. B csasu ¢ Tem, yto HCX Tepmo-
METPOB COMPOTUBIEHNS — PYHKUMM HEMUHENHbIE (ONA AaTYMKOB C MEAHOW MPOBONOKOW —
B obnactu oTpuuaTtenbHbIX TemnepaTtyp, a AN AaTYMKOB C NNaTUHOBOW NPOBOSIOKOW — BO
BCEM TeMmrepaTypHOM AManasoHe), B KOHTpomnnepe npedycMoTpeHa nvHeapu3aums pe-
3ynbTaToOB M3MEPEHUI.

Bo nsbexaHne BNUSAHWUA COMPOTUBIIEHNS COEAMHUTENbHbLIX NPOBOAOB Ha pe3ynbTaThbl
n3MepeHnss Temnepartypbl, NOAKMIOYEHNE JaTyvKka K KOHTpPOMnepy crnedyeT NpousBoOAuTb
no TpexmnpoBogHon cxeme. pu Takon cxeme K ogHOMY M3 BbiBogoB TC nogknovatoTcs
OOHOBPEMEHHO ABa MPOBOAA, COEAMHSIIOLLMX €ro C KOHTPONEPOM, a K APYroMy BblBOAY —
TPETUN COeAUHUTENbHBIA NPoBOA. [nA MOMHOM KOMMEHCaunM BAMSHUS COeANHUTENbHbIX
MPOBOAOB Ha pe3yrbTaTbl U3MEepPeHuin HeobxoanMo, 4YTobbl X conpoTMBeHUs Bbinn pas-
Hbl Apyr Apyry.

MpumeyaHue — BoamoxHo nogknioyeHne 1000-omHbix TC Takxke no gByxXnpo-
BOAHOW cxeme (Hanpumep, C Uefblo UCNONb30BaHUA yXe MMelLmnxca Ha obbekTe
nuHni ceasun). OgHaKo nNpu 3TOM OTCYTCTBYET KOMMEHCALUs COMPOTMBIIEHMSA CO-
€AVHUTENbHbLIX NPOBOAOB M NO3TOMY MOXET HabniogaTbCca HeKoTopas 3aBUCMMOCTb
nokasaHuin npmubopa ot konebaHu TemnepaTypbl NpoBOAOB. [lpu mMcnonb3oBaHum
OBYXMNPOBOAHOW CXeMbl Mpu NOAroToBke npubopa k paboTe BLINOMHATCA AEWCT-
BUSA, YyKasaHHble B [MpunoxeHun XK.

Cxembl NOAKIIOYEHNS K KOHTPOSIEPY aHAINOroBbIX AAaTYNKOB NpuBeaeHbl B Mpunoxe-
Hum B.
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3.4.3 TepMoaneKkTpu4ieckue npeobpasoBarenu (TepMonapbl)

TepmoanekTpuyeckne npeobpasosartenu (Tepmonapsl), TakkKe NPUMEHAIOTCA ANS U3-
MepeHus TemnepaTtypbl. Tepmonapbl, B OTM4ME OT TEPMOMETPOB CONPOTUBNEHUs, obna-
[alT MeHbWUMKU rabaputamMmm YyBCTBMTENBHOIO 3NIEMEHTa W, Kak CrefcTBUe, MeHbLUEWN
TENMOEMKOCTbIO 1 60MblIMM ObICTPOAENCTBMEM, @ Takke MMEKT Gonee LWMpokun anana-
30H U3MepsieMbIx TeMmnepaTtyp. Vx ncnons3oBaHue orpaHuymBaeTcs b6ornee HN3KON TOYHO-
CTblO U3MepeHus, Gonbluen CTOMMOCTbI, HEOBXOOUMOCTBLIO MOAKIIOYEHMS K Npubopy ¢
MCMONb30BaHMEM CreLmanbHbIX TEPMOKOMMEHCALMOHHBIX MPOBOAOB, HU3KOW Makcumarb-
HO [OMYCTUMOW OJIMHOWM NOAKIIOYEHMUS, @ TaKKe HU3KOW MOMEXO03aLUMLLEHHOCTBIO NMHUIA
CBSI3M AaT4uK - Nnpudop.

MpuHuun gencteua Tl ocHoBaH Ha adpdekTe 3eebeka, B COOTBETCTBUN C KOTOPbIM
HarpeBaHne TOYKM COeQUHEHUs1 OBYX Pa3HOPOAHbLIX NMPOBOAHWMKOB BbI3biBAET Ha NPOTUBO-
MOMOXHbIX KOHLIAX 3TOM Lienu BO3HWKHOBEHWE 3NeKTpoaBuMXKyLLen cunsl — Tepmo3C. Be-
nnynHa Tepmo3C u3HayanbHO ONpeaensieTcs XMMUYECKMM COCTaBOM MPOBOAHMKOB WU
3aBMCUT OT TemnepaTypbl Harpesa.

HCX tepmonap pasnuyHbix TMNOB ctaHgapTusoBaHbl FTOCT P 8.585-2001. Tak kak
Xxapaktepuctukm Bcex Tl B TOM Uy UHOW CTeNeHU SBNSATCS HEeNMMHEeNHbIMU PYHKUUAMN,
B KOHTpOnnepe npegycMOTpeHbl CPeACTBa ANs NUHeapu3aunn nokasaHuin. Todka coegu-
HEHUs1 pa3HOPOAHbLIX MPOBOAHMKOB HasbiBaeTcA pabouyum cnaem TI1, a nx KOHUbI — CBO-
004HBIMM KOHUAMWU Unu, uHoraa, XxonoAaHbiM cnaem. Pabouun cnawm Tl pacnonaraetcs B
MecTe, BbIOpaHHOM NSl KOHTPONS TemnepaTypbl, @ CBOOOAHbBIE KOHLbI MOAKIHYATCSA K
n3MepuTeNbLHOMY KOHTponnepy. Ecnu nogkntoueHne cBOGOAHBIX KOHLIOB HEMOCPEOCTBEH-
HO Kk kOHTakTam [MJIK63 He npeacTaBnseTcsi BOIMOXHbIM (Hanpumep, 1U3-3a Ux yganeHHo-
CTW Apyr ot gpyra), To coeamHeHne Tl C KOHTponnepom HeobXxoAMMO BbINOMHATbL MpU
MOMOLLM KOMMEHCALMOHHBIX TEPMO3NEKTPOAHbIX MPOBOAOB unu kabenew, ¢ obssaTenb-
HbIM cOGnIOAEHNEM NOMSAPHOCTM UX BKINOYeHUst. Heo6xoanMoCTb NpUMEHEHMS Takux Npo-
BogoB obycnoeneHa Tem, yto SC Tepmonapbl 3aBUCWT He TOMbLKO OT TemnepaTtypbl pa-
6Gouero cnasi, Ho Takke 1 OT TemrnepaTypbl ee CBOGOAHBLIX KOHLOB, BENTUYUHY KOTOPOW KOH-
TPONUpPyeT BCTPOEHHbIA B KOHTponnep Aartyuk. [Mpu 3TOM MCnonb3oBaHWE TepMOSSieK-
TPOOHbIX Kabenen no3BonseT yBeNMUYNTb AMVHY MPOBOAHMKOB TEPMOMNApbl U «NEPEHECTn»
ee cBoOOAHble KOHLbI K KneMMHuKy MJTK63.

BHumanue! [Ing paboTbl C KOHTPOMNEPOM MOryT ObiTb MCMONb30BaHbI TONbLKO Tl ¢
N30/IMPOBaHHBLIMU U HE3a3eMIEHHbIMU paboymMMmK cnasiMu, Tak kak oTpuuaTenbHble BbIBO-
bl ux cBOBOAHbIX KOHLOB 06beanHeHbI Mexay cobon BHyTpu MINK63.

3.4.4 AKTMBHbIe NpeobpasoBaTenun

AKTVBHblE NpeobpasoBaTenn C BbIXOAHbIM aHanoroBbiM CUrHaNoOM MPUMEHSIOTCS B
COOTBETCTBMM C Has3Ha4YeHVWEeM JaTyvka AN U3MEPEHUs PasnuyHbix U3M4eckux napa-
MEeTpOB. BbIXOOHBIMW CUrHanamm Takmx 4aTyYMKOB MOTYT OblTb M3MEHSIOWEECs NO NINHEN-
HOMY 3aKOHY HarpsihXeHne NOCTOSHHOro ToKa U BenuyMHa caMoro Toka.

lMnTaHne aKkTUBHbLIX TOKOBbIX AATYMKOB [IOSDKHO OCYLLECTBMATLCA OT BHELUHEro Wmnu
BCTPOEHHOoro 6noka nutaHus 24 +3 B.

MopknoveHne OaTYMKOB C BbIXOAHLIM CUrHarNoM B BuAe MOCTOAHHOMO HarnpshxeHus
(0...1,0 B) MOxeT OCyLLEeCTBNATLCA HENOCPEACTBEHHO K BXOAAM KOHTpOnnepa, a 4aTinkos
C BbIXOAHbLIM CUrHaNoOM B BUAE TOKa — TOMbKO MOCMe YCTaHOBKU LLYHTMPYIOLLEro pe3ncropa
conpotuenexHnem 100 Om (norpeluHocTb He 6onee 0,1 %). B kayecTBe LWyHTa pekoMeHay-
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€TCA MCNoMb30BaTh BbICOKOCTAOUIIbHbBIE PE3NCTOPbI C MUHUMAambHBIM 3HaYeHnem Temre-
paTypHOro koadpduumeHTa conpotusneHus, Hanpuvep C2-29B.

Mpumeyanune — Npun paboTte ¢ akTMBHLIMM Npeobpa3oBaTensmn B Npnbope ocyLlecT-
BNseTCcs MaclwTabupoBaHue Lwkanbl vM3mepeHus. lMocne macwTabupoBaHUS KOHTPOMM-
pyemble usmyeckne Benm4mMHbl 0TOOpaxalTCs HEMOCPEACTBEHHO B €AMHMLAX UX nsMe-
peHus (aTmocdepax, kunonackansx, MmetTpax u T. 4.).

[nsa kaxgoro Takoro gaTynka HeobxoAMMO YyCTaHOBUTL ANMANAa30H N3MEPEHNs:

—  HWKHSA rpaHvua avanas3oHa M3MepeHust COOTBETCTBYET MUHMMAIBHOMY YPOBHIO

BbIXOAHOrO CUrHana aaT4yuka,
—  BEPXHSsA rpaHvua AnanasoHa M3MepeHus COOTBETCTBYET MakCUMaribHOMY YpoB-
HIO BbIXOAHOMO CUrHamna gartyuvka.

BHumaHue! [Mpu ncnonb3oBaHWM akTUBHbBIX OATYMKOB crnedyeT MMeTb B BUAY, UTO
«MMWHYCOBbIE» KINeMMbl aHanorosbix BxoaoB B MMJIK63 o6beamHeHbl Mexay cobon.

3.4.5 Pe3ucTuBHbIE 4aTYUKU

[aTynkm pe3ancTMBHOrO TUMa MCMOMb3YTCA B HEKOTOPbLIX 3anoOpHO-PErynmMpytoLmnx
KnanaHax B Ka4yecTBe [aTyuka MoroxeHusi. B gatymkax aToro tvna B kavyecTBe YyBCTBU-
TENbHOro 3MeMeHTa WUCMOoNb3yeTCcsl Pe3nCTop MEePEMEHHOro COMPOTUBMEHUS, MOM3YHOK
KOTOPOro MEeXaHWYECKN CBSI3aH C PErynmpyoLLei YacTbio UCMONMHUTENBHOrO MeXaHn3mMa.

Takke OHM MOryT NOAKMYATbCA K KOHTPONMEpy B KayecTBe aMynsaTopa pearnbHbIX
OaTYMKOB TEMMEPATYpPbl AN OpraHn3auumn CTEHAOB UMW OTNAg0YHbIX MAKETOB.

KonTponnep MNK63 cnocobeH obpabatbiBaTh curHanbl 4aT4MKOB PE3MCTUBHOIO Tuna
[OBYX BapUaHTOB UCMOMHEHUs1 — ¢ conpoTtueneHem go 900 Om n go 2 kOwm.

BHumaHue! [1ns BbISIBEHNS cUrHana KopoTKoro 3aMblkaHUsi pe3vucTopa unm npoeog-
K1, KOHTpoOnnep cymTaeT curHan Hmke 40 OM KOPOTKMM 3aMblKaHUEM.

3.5 BbIxogHble ycTpoucTBa

BbixogHble ycTponcTBa npeAHasHayeHbl Ans nepefayvn BbIXOLHOMO yrpasrisiowero
CurHana Ha UCronHUTENbHbIE MEXaHWU3MBbI.

KoHTponnep nmeeT 6 BCTPOEHHbIX BbIXOAHbIX YCTPOUCTB. BY MoryT ObiTb ABYX TUMNOB:
ONCKPETHbIE N aHanorosble. TuMbl BbIXOAHbLIX YCTPONCTB ONpeaensioTca Ha cTaguy 3akasa
npubopa.

Tunbl B3 n ux xapakrepuctuki npueeaeHsl B pasgene 2. Cxembl nogknoveHus BY
npveeaeHsbl B MNMpunoxeHnn b.

OuckpeTtHoe BY — anekTpomarHWTHOe perne, TpaH3UCTopHas onTonapa, OnTOCMMU-
CTOp, TBEPAOTENbLHOE pene — UCMOoNb3yeTcs ANns ynpaBneHns (BKNIOYEHUS/BbIKMIOYEHNS)
Harpy3kov nmbo HenocpeAcTBEHHO, NMBO Yepes Gonee MOLYHbIE YNpaBrsiowme arnemMeH-
Thl, TAKWE KaK NyckaTenu, TBepAOTENbHbIE pene, TUPUCTOPbI NN CUMUCTOPbI.

AnekTpomarHutTHoe pene (Bbixoa «P») npegHasHavyeHo Ans KOMMyTaumn cUnoBbIX Lie-
nev HanpsbkeHweM He 6onee 250 B n pabounm Tokom He 6onee 8 A (cm. pucyHku B.9, B.14).

TpaH3ucTopHas ontonapa (BbixoA «K») npumeHsieTcs, kak npasuno, Ans ynpaene-
HWUS1 HU3KOBOJbTHbLIM pene (He Gonee 60 B npu Toke He 6onee 400 MA). Bo usbexaHue
BbIXO4a M3 CTPOS TPaH3MCTOpa 13-3a 60NbLUIOro TOKa CAMOUHAYKLMW NapannenbHo o6mMoT-
Ke BHeLUHero pene Heobxoaumo yctaHaenmeatb avog VD1 (cm. pucyHok B.10).
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TpaH3nCTOpHbIN KMoy (Bbixod «T») nNpedHasHadeH ANs NPsAMOro NOAKMIOYEHNs K
npubopy B kKayecTBe Harpy3ku TBEPAOTENBHOrO perne (BbIxogHOe HanpsixeHve oT 4 o 6 B,
NOCTOSIHHBIN TOK He Bonee 25 MA) (cMm. pucyHok B.13).

BHumaHue! MakcumanbHas OnuHa coeguHUTenbHOro kabens mexagy npubopom c
BbIx04oM T 1 TBEPAOTENbHLIM pene He AoMMKHa NpeBbIwaTh 3 M.

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

[Ona npepotepalleHusa npobosi TMPUCTOPOB M3-32 BbICOKOBOSMbTHBIX CKa4yKOB Hanpsi-
XEHUs1 B CETU K MUX BbIBOAAM PEKOMEHAyeTCsl nogknoyatb unbrpyowyto RC uenouky
(R2C1).

OuckpeTHoe BY («P», «K», «C», «T») MMeeT ABa MIHOBEHHbIX COCTOSIHUS: «BKM.» U
«BbIKI.». BbIxogbl MOryT 6bITb Takke 3anporpaMMUpOBaHbl Ha paboTy B kayecTBe reHepa-
TopoB LUMM. XapakTepuctuku reHepupyembix MMMNynbCOB NpeAcTaBneHsl B Tabnuue 3.1.

Ta6bnuua 3.1
Pexum paboTbl
XapakTepucTukm
OUCKPEeTHOro Bbixoaa
MpocTon AUCKpeTHbIN YacTtoTa umnynbcoB He 6onee 1,5 kl'y,
BbIXO[, onpegensercsa anutenbHocTbto umkna MK
WM Mepuog ot 10 mc 8o 36 ¢, TOYHOCTb NPU ANUTENBHOCTU
nepuoga ot 10 go 50 mc coctasnsiet 0,2 %,
npv AnutenbHocTu cebiwe 50 mc coctasnset 0,1 %

Ananorosoe BY npeacraenset cobon umdpo-aHanoroebii npeobpasoBaTenb, Mo-
3BONSAOWNIA POPpMUPOBATL aHANOIOBbIN CUrHAMN NOCTOSAHHOrO TOKA NN HaNPsSXKeHWS.

dopmupoBaTenb TOKOBOro curHana (Bbixog M) npeobpasyeT Ha akTUBHOW Ha-
rpyske RH 3HayeHue Ha Bbixoge B TOKOBbIN curHan 4...20 MA (CM. pucyHok 3.3).

Bbixop X-1 o -U,

Buixop X-2 | ] —o +U,

LLAN
4...20 MA

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

BY nutaetcsa oT BHelWHero nmbo BCTPOEHHOrO MCTOYHMKA NMUTAHUSA MOCTOSIHHOIO Ha-
npspkeHnsi. ConpoTUBMEHNE Harpy3kn RH 3aBUCUT OT HanpsXXeHUs UCTOYHUKa nuTaHmns Un
1 BbibupaeTcs u3 rpadmka (cm. pucyHok 3.4). B Tom cny4vae, ecnuv ons namepeHunst TokoBo-
ro curHamna Mcnonb3yeTcsl U3MePUTENbHbIA LWYHT R1U 1 ero HoMmMHanm MeHblue Heobxoau-
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MOrO COMPOTUBIIEHMS Harpy3ku, Mcnonb3yeTcs [0O6aBOYHbIV OrpaHUYMBAIOLLIMIA PE3NCTOP
Rorp, conpoTuBrieHne KOTOPOro BbIYUCNAETCA N3 COOTHOLLEHUS:
Rorp = RH - Ru

TunoBble cooTHoweHnsi: Un = 12 B, RH = Ru = 100 Om; Un = 24 B, RH = 700 Om (Run
=100 Owm, Rorp = 620 Om).
BHumMmaHue!
1 HanpsbkeHue ncrovHunka nutanuns LIAT He gomkHo 6biTh 6onee 30 B.
2 [onyckaeTcs npMMeHeHne pesncTopa C BENUYMHOW CONPOTUBNEHUS, OTNMYat0-
LLielicst OT paccyMTaHHON He bornee yem Ha + 10 %.

dopmupoBaTenb CUrHana NOCTOAAHHOTO HanpsbkeHusi (Bbixop Y) npeobpasyet

3HaueHMe Ha BbIXOAE B CUrHan Ha- g owy
npskeHns 0...10 B. ConpoTusnexue 1000
Harpysku RH, nogkntoyaemon k LIAM, 900
[OMKHO ObITb B AnanasoHe ot 2 Ao 10 800
kOmMm. Bbixogbl «Y» nuTalTca OT 700
BCTPOEHHOIO MWCTOYHMKA MNUTaHUSA U 600
BCE ranbBaHWYEeCKU CBSA3aHbl Mexay 500
cobol 1 cO BCTPOEHHLIM NUCTOYHUKOM 400
nuTaHnsa 24 B (pucyHok B.7). 300
200
AHanorosoe ynpasreHve ocyLe- 100

cTBNseTCA no npsimo- 5 0 0 m IJ 8

10

nponopuMoHanbHoMy 3akoHy (T.e. 4
MA unu 0 B cooTBeTCTBYET BbIXOA-
Homy curHany «0», a 20 MAunn 10 PucyHok 3.4 — Mpacumk 3aBucumocTtu RH (Un)
B cooTBeTCTBYET BbIXOOHOMY CWUr-

Hany «1»).

MapameTp Beson.cocTt.{N} onpegenser cocTosHWe cooTBeTcTByloWero BY, korga
OCHOBHas nporpaMma He (PyHKLMOHMPYeT (3arpyska npubopa, «3asucaHue» u T1.4.). Vic-
nonb3yeTcs AN nofaaepXaHus ornpeeneHHoro yposHs curHana Ha BY B aBapuiHom pe-
XUMe KoHTpornepa. 3agaetca B AONAX eAuHuLbl ¢ TodHocTeio 0,001. Mcnomnb3ayeTcs Kak
ANS aHanoroeblX, TakK U ANA AUCKPETHbIX BY.

MapameTpbl BY MOXHO ycTaHaBnvMBaTb B PYYHOM pexvMme ynpasneHus C nepegHen
naHenu wunu no cetu. lMNMpu aToM HeobxoamMmMo NpefycMOTpeTb CpeacTBa MnpekpalleHus
ynpaeneHusa BY 13 nonb3oBaTenbLCcKon nporpaMmel, T.K. B MPOTUBHOM Cryvau BBeAEHHOE B
peXume py4yHOro ynpaereHus 3HayeHue OyaeT 3aMeHeHO 3HavyeHVem M3 Nonb3oBaTerb-
CKOW nporpammbil.

MoapobHoe onucaHve napameTpoB, OMpeaenswwmnx paboTy BbIXOAHLIX YCTPOWCTB,
npuBeneHo B pasgene «KoHdurypuposaHune obnactu Beoga-seisoga MJK» s Pr.

B koHTponnepe [JIK63 npeaycMoTpeHO pacluvpeHue KOonmuyecTBa BbIXOAHbLIX YCT-
poncTs, ncnonb3ys Mogyns MP1, nogknovaembin K KOHTPONMepy No cneunanbHOMY WH-
Tepdericy. PacnonoxeHne uHtepderica nokasaHo Ha pucyHke 3.1. (nons U, K). Moapob-
Hee o pabote ¢ mogynem MP1 cm. n. 3.6.3.
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3.6 UHTepdencbl cBaAsmn

B koHTponnepe MNJIK63 ycrtaHoBneHsl mogynu nHtepgencos RS-485 n RS-232 ans
opraHusaumm paboTbl Mo cTaHgapTHeIM npoTtokonam OBEH 1 ModBus.

WHTepdenc RS-232 npedHasHayeH Takke AN CBA3WM CO  cpedow
nporpammupoBaHnsa CoDeSys.

3.6.1 UHTepdenc RS-232

KoHTponnep nmeeTt BCTpoeHHbIM nopT RS-232 (Tvn pasbema: RJ12). Cxembl pacno-
NOXeHnsa MHTepdencHbIX NMHUIA B pasbemax npeactasneHsl B [Mpunoxenunn B.
MopT npegHa3HayeH Ans:

—  CB$I3U KOHTpOMsepa co cpeaow nporpammmpoBaHms CoDeSys;

—  CBSI3U KOHTpoMfepa C nporpammon TupaxupoBaHus. [NogpobHee o nporpamme
TUpaxupoBaHusa cM. pasgen «[1porpamma TupaxupoBaHus» B PrT;

—  OopraHuMsauumu cBA3W C ApYrMMuy yCTpomcTBamu no uHtepdgency RS-232 no npoto-
konam: OBEH n ModBus B pexumax Master unu Slave.

[na cBA3u KOHTponnepa co cpedon nporpammupoBaHns CoDeSys ucnonb3yercs ka-
6enb KC1 (noctaBnsieTca B KOMMIEKTE C KOHTPOSIIEPOM), KOTOPbI HEOOXOAMMO MOAKIH0-
yntb K MNJIK g0 BKIOYEHUS NUTaHUS.

Onsa cBasn koHTponnepa c MK ¢ nporpaMMoi TUPaXnpoBaHus, a Takke Ans NOAKHo-
yenus k MNIK gpyrux yctponcts ¢ nHtepdencom RS-232 (BHellHen naHenu onepaTopa,
pacxo4oMepOoB, 3MEKTPOCHETUYMKOB, CYMTbIBATENEN LUTPUX-KOOOB) MCNOMb3yeTca  Ka-
6enb KC2, koTopbin HEO6XOAMMO MOAKMIOYMTL K nNpubopy Ao BkmoveHns nutanuns MK,
Cxewma kabens npmBeaeHa B MpunoxeHunn B Ha pucyHke B.2.

Mo ymonuaHuio NopT HacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanvanpys
3anpoc, aBTOMaTUYECKN onpeaensieT NpPoToKoM, U hopMMpyeT OTBET Mo 3aAaHHOMY Mpo-
TOKOYy.

Mpu paboTe B pexume Slave NOPT MMEET XKECTKO 3afaHHble HAaCTPONKU:

—  cKkopocTb: 115200 6umT/c;

—  AnuWHa cnosa AaHHbIX: 8 ouT;

—  KOHTPOSb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnncok nmapameTpoB, KOTOpPbIE MOXHO OMPOCUTb, U AENCTBUA Npu gobasreHun napa-
MEeTpPOB 4118 onpoca cM. pasaen «KoHdurypnposaHne obnactu BBoga-seiBoga MNiK» s Pr.

MepeBop nHTepdenica RS-232 B pexxum Master n ganbHenwas pabota B 3TOM pexu-
Me OCYLLECTBMSETCA C MOMOLLbIO CheumManuaMpoBaHHbiXx OMBnuoTek yHKLMOHAMNBHbIX
6110KOB, NOAKIIOYEHHbBIX U UCMOMb3YEMbIX MPY CO3A4aHUM NONb30BaTENbCKON NPOrpaMmel B
cpefde nporpammmnpoBaHns «CoDeSys». HacTporiku nHtepdenca 3agatoTca B PyHKUMAX
6ubnunoTekn, CM. PykoBOACTBA MO MPUMEHEHWIO BMBNMOTEK NPOrpaMMHbIX KOMMOHEHTOB
ansa OBEH MNJIK B yactn onucanusa mHtepdenca oubnuotekn yHKLMOHANbHbIX GrokoB
ans pabotbl ¢ npotokornioM ModBus n uHtepderica 6nbnmnoTekn yHKUMOHaNbHbLIX GITIOKOB
ans pabotbl ¢ npoTtokoniom OBEH.

Ecnun nopT RS-232 HacTpoeH ans pabotbl B pexume Master, To ons cBss3n ¢ nNpo-
rpaMMon TUpaXXUpoBaHWs cnegyeT Npu BKIIOYEHUW NUTaHNS yOepXXMBaTb HAXaTon KHOMKY
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«MYCK/CTOIl», — 370 ocTaHaBnNMBaeT 3anyck Mofib30BaTeNbCKON NporpaMMbl U NepeBos
nopTta B pexum Slave.

3.6.2 UHTepdennc RS-485

KoHTponnep mmeeT BCTpOeHHbI nopT RS-485. KoHTakTbl pa3bemMa BblBeAEHbl Ha
KneMMbl. HoMepa KOHTakToB M pacnonoxeHne MHTepdencHbIX NMHUA npueeaeHsl B Mpu-
noxeHun I

MopT npegHa3HayeH Ans:

—  CBSI3M KOHTpOIJepa C nporpaMmon TupaxuposaHus u1 OPC-cepeepom. [MoapobHee o
nporpamme TUpaxupoBaHus cM. pasaen «MporpamMmma TrpaxupoBaHus» B PI;

—  OpraHusauuun cBsi3M C ApYyrumMu YCTPOMUCTBaMu no nHtepgency RS-485 no npoto-
konam: OBEH n ModBus B pexxumax Master unu Slave.

Ons nogkntoyenus k MIK gpyrux ycTponcts ¢ uHtepdericom RS-485 (BHelwHewn naHe-
nv onepaTopa, pacXxoAOMEpOB, 3MEKTPOCYETUYMKOB, CYUTLIBATENEN LUTPUX-KOLOB) UCMONb-
3yeTcs kabenb «BUTas napa».

Ons cBasu c MK ¢ nporpammoi TMpaxmpoBaHUa HEOOXOAMMO MCMoNb3oBaTh Npeod-
pasoBaTtenb MHTepgencoB RS-485/RS-232 unu RS-485/USB, Hanpumep, AC-3M unu
ACA4.

Mo ymonuaHuio NopT HAacTpoeH Ha paboTy B pexume Slave. KoHTponnep, aHanmanpys
3anpoc, aBToMaTUYeCckn onpeaenseT NpoTokon, n dopMmpyeT OTBET NO 3aA4aHHOMY Npo-
TOKOnY.

Mpn pabote B pexmme Slave HacTpovikm nopta 3agatTtca ¢ XKW un um3 cpe-
abl CoDeSys (cM. pasgen «KoHdurypmpoBaHue obnactu Beoga-Bbisoga MNiK» 8 PI1).

Mo ymonyanuto nopt RS-485 nmeeT crneayoLlimne ceteBble HACTPOMKMU:

—  ckopocTb: 115200 6uT/c;

—  [ANWHa crioBa aHHbIX: 8 6uT;

—  KOHTPOSIb YETHOCTU: OTCYTCTBYET;
— apgpec: 16.

Cnucok napameTpoB, KOTOpbIE MOXHO OMPOCUTL, U AeNCcTBUS Npn fgobasneHun napa-
MeTpoB Ansi onpoca cM. pasgen «KoHdurypnposaHue obnactu Beoga-BbiBoga [MMJ1K»
B PI.

MepeBoa nHTepderica RS-485 B pexxum Master n ganbHenwasn pabota B 3TOM pexu-
Me OCYLLeCTBMSIeTCA C MOMOLLbIO CreumanmM3npoBaHHbiXx BnMbnmMoTek yHKLMOHaNbHbIX
6110KOB, NOAKIIOYEHHbBIX U NCMNOMb3YeMbIX MPY CO3AaHMM NONb30BaTENbCKON NPOrpaMmel B
cpege nporpammmnpoBaHns «CoDeSys». HacTpoliku nHtepdenca 3agatoTca B (PyHKLMAX
6ubnunoTekn, cM. pykoBOACTBa MO MPUMEHEHUIO BUBRMOTEK NPOrpaMMHbLIX KOMMNOHEHTOB
ans OBEH MNJIK B yactn onucanusa mHtepdenca 6ubnuotekn yHKLMOHANbHbIX GRokoB
ans pabotbl ¢ npotokonom ModBus u nHtepderica 6ubnmotekn MyHKUMOHaNbHbIX GNOKOB
ans pabotbl ¢ npoTokoriom OBeH.

Ecnu nopt RS-485 HacTtpoeH ansa paboTtbl B pexume Master, To Ans CBs3U C Mpo-
rpaMmMown-KOHPUIypaToOpoM M MPOrpaMMon TUPaXKUPOBAHUS cneayeT Npu BKIOYEHUN Nu-
TaHusa yaepxuBaTb Haxaton kHonky «[MYCK/CTOIlM», — 3To ocTaHaBnuBaET 3arnyck nosb-
30BaTenNbCKOWN NporpaMMel 1 Nepesog nopta B pexum Slave.
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3.6.3 UHTepdenc cBasm c moagynem MP1

WHTepdenc npeaHasHaveH Ana NOAKMIOYeHWs K KOHTponnepy moayns MP1 no BHyT-
PEHHEN LUMHE, YTO MO3BONSAET YBENMUYMTbL KONMUYECTBO BbLIXOAHLIX YCTPOWCTB Ha 8 guc-
KpeTHbIX (KMOYeBbIX) BbIXOAHbLIX YCTPOWCTB B Pa3fINYHbIX KOMOUHaLUMSX:

—  anekTpomarHutHoe perne 4 A, 220 B;

—  TpaH3ucTopHble ontonapkl 400 MA, 60 B;

— cumucTtopHble ontonapsl 0,5 A, 250 B;

—  AnA ynpasneHusa TBepaoTensHeiM pene 4...6 B, 50 mA.

Cxema nogkntoueHmss moayns MP1 k koHTponnepy MNJIK63 npeacrasnena B MNpuno-
XeHun b Ha pucyHke B.15.

MepekntoyeHne cocToAHMI BbIXOAHBLIX ycTponcTB MP1 MOXeT ocCylwecTBnATLCS He
vaule, yem 13,5 pas B cekyHAy.

3.6.4 UHTepdbeic cBazn DBGU

WHTepeiic DBGU npenHasHayeH Afsi CMeHbl BCTPOEHHOrO nporpammHoro obecne-
YeHNs KOHTPOSiepa Ha HOBYIO BEPCHUIO, NIMGO BOCCTAHOBIIEHNSI BCTPOEHHOMO NMPOrpaMMHO-
ro obecneyeHus Npy HapyLeHnsax paboTebl KOHTposepa.

Onsa coeguHerus ¢ MK Heobxoaumo Mcnonb3oBaTh CneuuanbHyo NnaTy-nepexonHuk,
a Takke kabenb KC1 (nubo KC2), coegmHaowmin nnaty-nepexogHuk ¢ noptom RS-232 MK
(Hanpsimyto, nnbo Yepes agantep USB/RS-232).

BHumaHue!

1 [lopT npegHasHayeH UCKNIOYMTENBHO ANsi CEPBUCHBIX Lenen. 3anpelaetcsa noa-
KrnovaTb K Hemy ntobble YyCTPOMCTBa Ha 3Tane Hanagku U aKcniyartaumum, 3a uc-
KrnoYeHneM nnatbl Npu HeobXoAMMOCTU BbINOMHEHUSI OOHOBMEHNSI BCTPOEHHOTO
nporpammMHoro obecrneveHus.

2 [pw oBGHOBNEHUN BCTPOEHHOrO nporpamMmmHoro obecneyeHns Bpems OyaeT copo-
LLIEHO, 1 ero HeobxoaUMO NepeycTaHoBUTL.

3 [Mpwn oOHOBREHWM BCTPOEHHOrO MporpammMHoro obecneyeHust 3HavyeHust BCEX
KOHpUrypaLmoHHbIx napameTpoB 6yayT copolueHsl. MNMocne obHoBNeHNs Heo6Xxo-
AvMo BbINONMHUTL copoc EEPROM wu ckoHdurypuposaTb Npubop 3aHOBO.

4  3HayeHUs NapaMeTpoB, COXPaAHEHHbIE MPOrpamMMO TUPAXMPOBaHUS U3 CTaporo
BapuvaHTa BCTPOEHHOro mporpaMMHoro obecneveHus, 3anucatb (MepeHecTu) B
HOBbI BapuaHT 6yaeT HEeBO3MOXHO. [1pyM HeobXoAMMOCTM MCMONb30BaHMSA 3Ha-
YEeHU napamMeTpoB U3 CTaporo BapuaHTa, HEOOXOAUMO COXpPaHWUTb MPEXHIO
KOHUrypaumio Npy noMoLLM NporpaMMbl TUP&XXMPOBaHWUS 3aHOBO.

3.7 YenoBeKo-MalWMNHHbIN UHTepdenc
3.7.1 XuakokpucTannumyeckum MHOUKaTop

KoHTponnep nmeeTt BCTPOEHHBIN 2-X CTPOYHbIN 16-Tv padpagHbii XKKW, nossonstoLwmii:

—  oTobpaxaTb «COCTOSIHME» BXOAOB U 3afjaBaTb 3HAYEHUST BbIXOAOB KOHTPOINEPa;

— oTobpaxaTb W peaakTMpoBaTb 3HAYEHWs MapaMeTpoB MOSb30BATENbCKOM Mpo-
rpaMmbi;

—  BM3yaslbHO OTCMEXMBATb U3MEHEHWE 3HAYEHWI NapaMeTpPoB MONb30BaTENbCKON
nporpaMmsil.
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MoppobHee ¢ pecypcamu oTOGpaxeHUst MOXHO O3HaKOMUTbLCA B pasgene «Mcnonb-
3oBaHue XXKW» PI1 n B pykoBoacTBax No npumeHeHuto 6Gubnmotek nporpaMMHbIX KOMMO-
HeHToB anst OBEH MJIK B yacTu onncanusa dyHKUMOHaNbHbIX 6110KkoB 61MbnmoTek paboTsl ¢
XKKWU TNK63.

B MJIK63 peanu3oBaHa BO3MOXHOCTb M3MEHEHUSI APKOCTM NMOACBETKU N KOHTPACTHO-
CTM UHAMKaTopa, cM. pasgen «KoHdpurypmposaHme obnactu seoga-ssioga MJK» B Pr1.

3.7.2 BCTpOEeHHbIM 3BYKOBOW usnyyartesnb

KoHTponnep nMmeeT BCTPOEHHbIN 3ByKOBOI7I nany4darenb, NO3BONAOLLMNIA:

—  CUrHanuavpoBaTb O MOAKIYEHUN NUTAHUS K KOHTPOMNepy;

—  CUrHanuaupoBaTb O HaXaTWW MoNb3oBaTerieM KHOMOK Ha NMULEBOW NaHenm KOH-
Tponnepa,

—  co3pgaeaTb crieuuanuavpoBaHHble NPorpamMMHble CPEACTBa CUrHanusauum o npo-
XOXOEHUM Mnpolecca, obecnevnBaroLlye yrnpasneHne AMHaMUKOM U3 Monb3oBa-
TENbCKOW NporpaMmei.

[ins ynpaBneHns 3ByKOBbIM n3nydyaTtenem ucnonsdyetcs bubnuoteka b Sound.lib.
3.7.3 MneHo4Has knaBuatypa

KoHTponnep vMeeT BCTPOEHHYIO MIEHOYHYIO kKnaeuaTypy ¢ 6 kHonkamu: [yck \ cTon,
Bbixogd, AnbT, Bog, Beepx, BHus;

KHOMKM MOryT MCnonb30oBaTbCs AN MEPEKMIOYEHN MEXAY pPexuMamn nHankauum m
3a4aHns 3Ha4YeHUI KOHPUIypaLMOHHbLIX NapaMeTpoB, cM. pasgen 7 (nogpobHee 06 aTom
cm. B PI).

C uenblo obpalleHns BHUMaHns obcnyxuBaroLero nepcoHana Ha HaxaTue KHOMOK Ha
NMLEBOWN NaHenn B KOHTpoONnepe npeaycMoTpeHa dyHKUms «3ByK», onpeaensiowas Bo3s-
MOXHOCTb 3BYKOBOW CUrHamm3auum no pakty HaxaTus KakowW-nmbo KHOMKM MIEeHOYHOW
KnaBuaTypbl MyTEM MOOAYN CUrHamna BCTPOEHHOro 3BYKOBOrO M3rydaTtens (3BykOBOe Mof-
TBEPXAEHUe HaxaTusa knasuw). [laHHas dyHKUus MOXeT ObITb OTKNtoYeHa. MNoapobHee o
BKIIOYEHUN/OTKMIOYEHUM PYHKUMKM «3BYK» cM. pasgen «KoHdurypmpoBaHve obnactu BBo-
na-sbiBoga MNJK» B Pr1.
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4 Ucnonb3oBaHMe No Ha3Ha4YeHuIo

Mepen ncnonb3oBaHnem koHTpornep MNJIK63 HeobxoaMmo 3anporpammupoBarthb, T.e.
€o3aTb Nonb30BaTenbCKyo nporpammy. Nocne co3gaHus nonb3oBaTenbckas nporpamMmma
MOXeT ObITb COXpaHeHa B 3HEProHe3aBMCMMOW NaMsTh KOHTpoOnnepa M 3anyckaTbCs Ha
BbIMONIHEHNE MOCIE BKIIOYEHWUS MUTaHWS WNKW nepesarpy3kv, — cM. pasgen «CoxpaHeHue
nporpamMmbl B NamsaT KOHTponnepa» B Pr1.

MporpammupoBaHne ocyliectenseTcs ¢ nomowpio MO CoDeSys 2.3 (Bepcumn 2.3.9.9).
[na cBasu co cpepon nporpammupoBaHns CoDeSys ucnonbsyetcsa uHtepdenc RS-232
KOHTponnepa, — cM. pasgen «lpoekT. YctaHoBka cesiau ¢ [MJTK» B PI.

Ha pucyHke 4.1 npvBeaeH npumep noaknioyeHns koHTponnepa k MK gna nporpammu-
poBaHus yepes nHTepcdenc RS-232. MNpn 3TOM Mcnonb3yeTcs kabenb NPorpaMMmnpoBaHus
KC1, Bxoaswmin B KOMNnekT noctaBku. Kabenb BkntovaeTcsa B rHe3no (RS-232), pacnono-
)KEHHOEe Ha NoBepxHOCTW A kopnyca KoHTpornnepa (CM. pucyHok 3.1). OTBeTHas JacTb Ka-
6ens nogkntoyaetca kK COM-nopty MMK.

MoOunbHbIi KOMNbIOTED KomnbioTep oneparopa

COM-nopt
B —

RS-232
©0@00000086 880 0CDE COG B PG
sz WIEN

R

8060000060660 000000 000 060 000

gegece epeeeneRe?

KouTponnep

PucyHok 4.1 — BapuaHT nogkntoyeHus K MK ans nporpammumpoBaHus KOHTpornnepa
yepes nopt RS-232
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4 Vcnonb3oBaHue Mo HasHa4YeHUo

BHumanue! lMogknioyeHne kabens nporpammupoaHus KC1 ocywectenseTcs npu
oTkntodeHHoM nutaHum MINK63 n MK (unu xoTtsa 6bl 0ogHOro M3 aTux yctponcts). Ecnu oT-
KMnoYeHne nutaHmsa koHTponnepa u MK HeBo3MOXHO, TO B NepByto ovepeab kabenb noa-
kntovaetcs k IMNK63, satem k COM-nopty lK; npeaBaputensHO crieqyeT KOCHYTbCS Me-
Tannmnyeckon YacTbio coeauHuTens kabens metannuyeckoro kopnyca COM-noprta MK gns
BbIPABHMBAHWA 3NEKTPUYECKMX noTeHumanos koHTponnepa u MNK. HesbinonHeHwe aTux
TpeboBaHU MOXET NpmBecTH k noBpexaerHnto COM-nopTta lMK.

MoapobHo nmporpammupoBaHue KoHTponnepa onucaHo B Pr1, npegcraBneHHoOM Ha
KOMMaKT-gMcke M3 KOMMNIeKTa MOoCTaBKM Ha peanusyemble KOHTpONepbl B COCTaBe KOM-
nnekca nonb3oBaTensLCKON AOKYMEHTaLUMmM 1 nporpaMmmMHbix cpeacts ana OBEH MJTK63.

[na ynobcTea nonb3oBaTtens Ha KOMMNakT-QUCKe peanusoBaHa cucTtema Hasurauum no
CTPYKTYpe naketa nomnb30BaTenbCKMX  [OKYMEHTOB M NPOrpaMMHbIX  CpefcTB
ana OBEH MJIK63, no3eonstoLas Bbi3biBaTb U NPOCMaTpMBaTh HEOOXOAUMBIE JOKYMEHThI U
yCTaHaBnuBaTb nNporpaMmMHoe obecneyeHne, Heobxoaumoe ansa dyHkumoHmposarmns MIK.

Bpems peakuum BXoaoB/BbIXOA0B
Bpems peakuun 3aBUCUT OT TUMOB MPUMEHSIEMbIX BXOL4OB/BbIXOAOB. AHanuTU4eckoe
BblpaXXeHWe Ansi onpeferneHns BPEMEHWN MOMHOro OTKMuKa KoHTponnepa (ToTkn) nmeet
BUA
Totkn = TBx + 2Tuukna + TBbIX,

raoe TBXx — Bpems peakuun Bxoda Ha M3MeHeHne hrnsn4eckoro curHana (Bkntovas unsT-
pauuio). Mo ymonuaHuio 3HaveHus Ans uudposbix BxogoB — 5,0 Mc, AN aHanoroBbixX
BxogoB — 100 mc (B Tabnuue 2.1 AaHHbIA napameTp ANs LMGPOBOro Bxoga HasbiBaeTcs
«MvHMMarnbHas onuMTenbHOCTb UMMNYNbca, BOCNIPUHUMAEMOro ANCKPETHBIM BXOO0M>);

Tumkna — Bpems umkna MJIK. YctaHoBNeHHoe 3HavyeHue no ymondaHuio — 1 mc (cTta-
6unusmpoBaHHoe). Hactpaneaetcsi B okHe «KoHdpurypauus MJIK (PLC Configuration)» MO
CoDeSys. AnuTenbHOCTb LMKMa MOXHO y3HaTb, NOAKMIOYMB MOAYMNb CTAaTUCTUKW, — OH
noapo6Ho onucaH B PIT;

TBbIX — 3agepxka Ha cpabaTbiBaHME BbixoAa. 3HAYeHUs1 AN peneiHbiX BbIXOA0B —
50 mMc; ans o6blYHbLIX TPAH3UCTOPHBIX BbIXOAO0B — 20 McC (B Tabnuue 2.1 AaHHbIA napameTp
HasbiBaeTcs «BpeMs nepeknioyeHns 13 cocTosiHUst «0» B COCTOsIHME «1» 1 0BpaTHO»).

I'Ipmmepbl pac4yeTa BpeMeHU NOJSIHOIro OTKIIMKA KOHTponnepa AnAa pa3HblX BapuaHTOB
ncnonb3oBaHMA BXOO0B 1 BbIXOOOB NpuBeeHbl HMXe.

Mpumep 1: MakcMMansHO BbICTPLIA OTKINK MOXET ObITb peanusoBaH Npu UCMOMb30-
BaHUM LUMAPOBbLIX BXOAOB N TPAH3NCTOPHbIX BbIXOAOB NPV YCTaHOBNIEHHOM MUHMMAIbHOM
3HayeHun spemerun unkna MIK:

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

Mpumep 2: Havbonee MeaneHHbIM OTKIMK MOXET ObiTb peannsoBaH NpU UCMOMb30-
BaHWM aHanoroeblX BXOAOB W BbIXOAOB MPW YCTaHOBMEHHOM (PMKCMPOBAHHOM 3HaYeHUu
(no ymonyanuio) Bpemenu uukna MNiK:

Totkn = TBx + 2Tuukna + Tebix = 100 + 2 x 1 + 100 = 202 mc.
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4 Vicnonb3oBaHue Mo Ha3Ha4YeHo

Lincbposoi hmnbTp ANA BXOAHbIX aHANoroBbix CUrHanoB

[ns ocnabnexHns BAUSHUS BHELUHUX UMMYMbCHBIX NOMEX Ha 3KCniyaTauuoOHHbIE Xa-
pakTEPUCTUKM KOHTpOMMepa B nporpammy ero paboTel BBegeHa uudposas dunstpauymns
pes3ynbTaTtoB usMepeHun. dunbTpaums OCyLLEeCTBMASETCS HEe3aBUCMMO ANS KaXAoro aHa-
noroBoro Bxopa, 3agaeTca napameTrpamu «[llocTt. ®unbtpa» u «llonoca dunbTpa».
®unbTpauna nposBoanTCA B ABa dTana.

Ha nepBom atane dwmnbTpauum 13 TEKYLUMX U3MEPEHNI BXOAHbIX MapaMeTpoB OT-
MNbTPOBLIBAIOTCS 3HAYEHMS, UMEIOLLNE SBHO BbIPaXXEHHbIE «MPOoBarbl» UMK «BbIOPOCHI».
[na aToro B KOHTPOMMepe OCYLLIEeCTBNSETCA HENPepbIBHOE BblYUCIIEHWE PA3HOCTUN MEXAY
pesynbTatamu ABYX NOCNEAHUX U3MEPEHWUA OOHOrO U TOro Xe BXOAHOro napameTpa, Bbl-
MOSTHEHHbIX B COCEOHMX LMKNax onpoca, U CpaBHEHWE ee C 3adaHHbIM NpeaenbHbIM OT-
KnoHeHueM. Ecnu BbluMCNEHHas pasHOCTb MpeBbIAET 3agaHHbIN Npeaen, To pesynbTarT,
MONyYEHHBIN B NOCNEAHEM LMKIE Onpoca, CHMTaeTCa He4OCTOBEPHbIM, AanbHenwas o06-
paboTka ero npnocTaHaBnMBaeTCs 1 NPOM3BOANTCA MOBTOPHOE uaMmepeHue. Ecnn Hepoc-
TOBEPHbIV pesynbTaT Obln BbI3BaH BO3OENCTBMEM NMOMEXM, TO MOBTOPHOE N3MepeHue noa-
TBEPAMT 3TOT (PaKT, U MOXHOE 3HAYEHNE aHHYnMpyeTcs.

Takon anropuTm o6paboTku pe3ynbTaToB U3MEPEHUI MO3BONSAET 3aLUMTUTL KOHTPOI-
nep OT BO3AENCTBUS €AMHUYHBIX MMMNYSIbCHBIX MU KOMMYTaLUMOHHbIX MOMEX, BO3HUKAOLLMX
Ha npon3soacTBe nNpu paboTe cunoBoro obopyaoBaHus.

BenuunHa npenenbHOro OTKMOHEHUS pe3ynbTaToB ABYX COCEAHUX U3MepeHun 3apa-
eTcsa nonb3oBaTenemM B napameTpe «llonoca dunbTpa» MHAMBMAYANbLHO ANs BCEX AaTyu-
KOB B eAMHMLIAX N3MEPSEMbIX MU (PUNYECKNX BEMNUNYVH.

B obwem cny4vae npu Beibope «[lonockl unbTpa» crnegyet MMeTb B BUAY, YTO YeM
MeHblLe ee 3afaHHOe 3HaveHue, Tem fy4lle NoMexo3allMLLEHHOCTbL aHanoroBoro Bxoaa,
HO MpW 3TOM (U3-32 BO3MOXHbIX MOBTOPHBLIX U3MEPEHNIA) XYXEe peakums KOHTpornepa Ha
6biCTpoe hakTM4eckoe M3MeHeHne BXOAHOro napameTtpa. Bo n3bexaHne NOBTOPHbIX U3-
MepeHun npu 3agaHum «lonockl puneTpa» cnegyet pykoBOACTBOBATbCS MakCUManbHON
CKOPOCTbIO U3MEHEHUSI KOHTPOMNMPYEMOro napameTpa, a TaKkke paccymTaHHoun (cMm. Tabnu-
uy 2.1) nepnogmyHocTbio onpoca. Mpu HeobxoauMoCTH AaHHbIN DUNBTP MOXET ObiTb OT-
KInOYeH yCcTaHOBKOWM B napameTpe «llonoca punbTpa» 3Ha4eHnst «0x».

Ha BTOpOM 3Ttane dwmnbTpaumm oCyLeCTBRSETCA CrnaxveaHne (gemndvpoBaHme)
MONyYeHHbIX Ha MEepBOM 3Tane pesynbTaToB U3MEPEHU B Crly4ae MX BO3MOXHOW ocTa-
TOYHOMN PNYKTyaumm.

MepepaToyHas yHKUMS 3BeHa, OCyLUecTBsoLWwero npeobpasosaHne BXOLHOIO CUr-
Hana Ha 3ToMm aTane unbTpPaumu, No CBOUM NapameTpam COOTBETCTBYET (OUMbTPY HU3KMUX
YacToT NepBOro Nopsiaka ¢ NOCTOAHHON BPEMEHM T.

Mpwn nocTynneHnun Ha BXoA Takoro chunbTpa cka4koobpasHoro curHana ero BbIXOAHOM
CurHan Yyepes Bpems, paBHOE t, U3MEHUTCS Ha BenuuuHy 0,64 oT amnnuTyabl ckadka; Je-
pes3 Bpems, paBHoe 2t, — Ha Benun4iuHy 0,88; yepes Bpewms, paBHoe 3t, — Ha BenuuuHy 0,95
N T.0. NO 9KCMOHEHLManbHOMY 3aKOHY.

«[lMocTosiHHasA BpeMeHu unbTpa» T 3agaeTcs nonb3oBaTeneM B CeKyHAax Ans BCex
aHaroroBblX BXOAOB Mpu ycTaHoBke napametpa «[Moct. omnbTpax». MNpu 3agaHnm napa-
meTpa «MocT. omnbTpa» crnegyet MMeTb B BUAY, YTO YBENWYEHUE €ro 3HaveHuns ynyud-
LaeT NoMexosalluLLeHHOCTb aHanoroBblX BXOAOB, HO O4HOBPEMEHHO YBenMuMBaeT ero
MHEPLMOHHOCTb. Peakums KoHTponnepa Ha ObiCTpble U3MEHEHWNs BXOOHOW BENUYMHbI 3a-
mMeanseTcs.
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4 Vcnonb3oBaHue Mo HasHa4YeHUo

Mpn Heo6X0AMMOCTM AaHHbI (PUNLTP MOXKeT GblTb OTKMHOYEH YCTaHOBKOW B napa-
meTpe «MocT. mnbTpa» 3HaveHns «0». BpemeHHble auarpammbl paboTbl LMEPOBLIX

VnbLTPOB NpeacTaBneHbl Ha PUCYHKe 4.2,

TH3M 1
Toard
3a/1aHHOR 3HaYeHne
“Monoca dunbrpa”
a) KOHTponupyemas Temnepatypa | B) BKNIOYEH GUNBLTP t
Tuam Toam 1

6) pUNBETPLI OTKNIOYEHDI t

r) BKMOYeHbl dunsTpel “Monoca punetpa”  t
1 “Moct. dunsTpa”

PucyHok 4.2 — BpemeHHble guarpamMmmbl paboTbl
uncpoBbIX (PUNLTPOB NOKa3aHUN AaTymuKa
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5 Mepbl 6e3onacHoCcTH

5 Mepbl 6e30nacHocTu

5.1 Mo cnocoby 3anTbl OT NMOPaXEHUs] ANEKTPUYECKMM TOKOM KoHTponnep MJ1K63
cooTBeTcTBYeT knaccy |l no FOCT 12.2.007.0-75.

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

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

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

5.5 TNogkntoyeHue, perynnupoBka 1 TexHudeckoe obcnyxveaHue koHTponnepa MJIK63
OOMKHbI NPOM3BOANUTLCS TOMNBbKO KBaANMMUUMPOBAHHBIMK CneuvanucTammn, U3y4mBLUIMMU
HacTosiLLee pyKOBOACTBO MO 3KChnyaTauuu.
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6 MoHTax 1 noaroToBka k paborte

6 MoHTaX u noaroToBkKa K paboTe

6.1 YcTtaHOBKa KOHTponsepa

6.1.1 Mpn MOHTaxe KOHTPONNEPOB HEOOXOOUMO Yy4WTbIBaTb Mepbl 6e3onacHocTw,
npeacTaBneHHble B pasgene 5.

6.1.2 lNpu MOHTaxe AN KOHTpOnnepa npeaBapuUTenbHO NOAroTaBNMBaEeTCs MECTO B
wkady anekTpoobopynosaHms. KoHCTpyKums wkada fomkHa obecneynBaTth 3awmUTy KOH-
Tponnepa OT NonagaHusi B HEro Bnaru, rpsid3n 1 NOCTOPOHHUX NPEAMETOB.

6.1.3 KonTponnep 3akpennsetcs Ha DIN-pelky 3awenkamu BHU3.

MpumeyaHne — HeobGXxooMMO OCYLLIECTBNATL MOHTaX W MOAKMKYEeHMe npeaBapu-
TENbHO CKOH(UIYpUPOBaHHOIO KOHTPOepa.

YcTaHoBKa KOHTponnepoB Ha DIN-peiike

OCYLLECTBNSETCH B CeAyloLLen nocneaoBaTenbHOCTU:

1. MNpowussogutcsa nogrotoBka Ha DIN-peiike mecta Onsg yCTaHOBKM KOHTponnepa B
COOTBETCTBMM C pa3mepamu, npMBeaeHHbIMK B MNpunoxeHun A.

2. KoHTtponnep ycraHasnuaeTcs Ha DIN-peiky B COOTBETCTBMM C pUcyHKoM 6.1 a) no
cTpernke 1.

3. KonTponnep ¢ ycunmem npwxkumaetca k DIN-pelike B HanpaBneHuu, nokasaHHOM
CTpenkou 2, 0o dmkcaumm 3aLLenku.

4. insa cbema koHTponnepa ¢ DIN-peiikn B NpOyLUNHY 3aLlenkn BCTaBnseTcsa ocTpue
oTBepTkn (CM. pucyHok 6.1 6)), 1 3allenka omkUMaeTca No cTpenke 1, nocrne 4Yero KoH-
Tponnep oteoautca ot DIN-penkn no crpenke 2. MNpu cbeme MJIK63 ABe 3aLienkn oTxu-
MatTCA OAHOBPEMEHHO.

=

-

a) 6)

PucyHok 6.1 — MoHTax KoHTponnepa c kpensneHueM Ha DIN-peiky
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6 MoHTax 1 noaroToBka k paborte

6.2 MoHTaX BHeLWHnX cBA3en

6.2.1 O6wue Tpe6OBaHUA K MOHTaXXHbIM NpOBOAAaM

[nsa obecneyeHnss HAAEXHOCTU ANEKTPUYECKNX COEAMHEHUIA PEKOMEHOYETCS MCMOSb-
30BaTb TONbKO MeaHble npoBofa. MNpoBoa nepen CoeanHEHMEM HEobXOoOUMO 3a4YUCTUTL
Ha onuHy 5 MM, C TakMM pacyeToM, YToObl Cpe3 M3oNsALMM NIOTHO Npuneran K KNeMMHOWN
Kornogke, T. €. YToObl OrofieHHble y4acTKM MpoBoAa He BbICTynanu 3a ee npegensl. Ans
rmbkoro (MHOrOXMIbHOrO) NpoBoAa CredyeT UCNOMb30BaThCA 0OXMMHbIE BUINOYHbIE HAKO-
HeyHukn (Hanpumep, Tuna HBN1,5-3, pucyHok 6.2).

i }

0.5..1.5

PucyHok 6.2 — MoaroToBka MHOFOXUITbHOIO NPOBOAA AN MOHTaXa C HAKOHEYHMKOM

BxopgHbie uenu ynpaBneHus:

MakcumarnbHoe ceyeHne NpoBOAOB, NOAKMIOYAEMbIX K KIeMMaM Mpu MOHTaXe XecT-
KM unu rmbkum nposogom — 1 MM? (cooTBeTcTBYeT 18 AWG).

MUHUManNLHOE CeyeHre NPOBOAOB, NOAKMIOYAEMbIX K KneMmaM yrnpasneHus 0,25 Mm>.

Llenu nuTaHnsa 1 BbIXoAHbIe:

MakcumanbHoe ceyeHvie NPOBOAOB, MOAKIYAEMbIX K KNeMMaM Mpyu MOHTaXe XXeCT-
KUM NPOBOAOM — 1,5 MM? (nn 2x0,75 Mm?) (cooTBeTcTBYeT 16 AWG).

MakcumanbHoe ceyeHve NPOBOAOB, MOAKMIOYAEMBIX K KITeMMaM Npu MOHTaxe rmokum
nposogom —1 MMm? (cooTBeTcTBYET 18 AWG).

MUHUManbHOE CeYeHre NPOBOAOB, MOAKMIOYAEMbIX K kneMmam 0,25 Mm>.

Knemwmbl KOHTpONnepa cnepyet 3atarveath € ycunmem 1,95 kr/cm.

BHumaHune! He cnenyet yknagbiBaTb CUrHalbHble NpOBOAA B OAUH XryT Unm K0p06 C
cunoBbIMM nMpoBoAaMU. ,D,J'Iﬂ 3aWKnTbl Lienen OT BIIUSHUSA BHELLUHUX HaBOAMMbIX MOMEX pe-
KomMeHOyeTca NPpUMEHATb 3KpaHpoBaHHbIE kabenu.

6.2.2 MopakntoyeHne NnuTaHus

6.2.2.1 luTaHue KoHTponnepa cnegyeT OCyLEeCTBNATL OT ceTeBoro duaepa, He cBs-
3aHHOrO HEenocpeAcTBEHHO C NUTaHMEM MOLLHOMO CUoBoro obopyaoBaHus. Bo BHelLHen
LuenM pekomMeHOyeTCsi YCTaHOBWUTbL BblKMoyaTernb, ObOecrneynBaloWwmii OTKIIOYEHNE KOH-
Tponnepa oT CeTu 1 Nnaskue npegoxpaHuTenm Ha Tok 1,0 A.

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

Homepa KOHTaKTOB NOAKNIOYEHUS NUTaHWSA NpuBeaeHsl B MNpunoxerun I
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6 MoHTax 1 noaroToBka k paborte

6.2.3 MNMogknyeHue BXO4OB U BbIXO4OB

6.2.3.1 lNMopgkniovyeHne UCTOYHMKOB CUTHaroB M OaTYMKOB KO BXO4aM, a Takke nog-
KMOYEHNE UCMONHUTENBbHBIX MEXaHU3MOB K BbIXOAaM OCYLLECTBAOTCA B COOTBETCTBUN CO
cxemamu, npvBefeHHbIMK B [MNpunoxerun b.

6.2.3.2 PenenHble 1 TPaH3UCTOPHbIE BbIXOAbl HE UMEKT BHYTPEHHEW 3aluTbl OT ne-
perpysku. Mo aTon NpuyMHe cnegyeT UCMOoMb30BaTh 3NEMEHTLI 3alMThl, MOKas3aHHbIe Ha
pucyHkax b.9, b.10 (MpunoxeHue B).

6.2.3.3 [na WHAYKTMBHbLIX Harpy3oK, Hampumep, npu MCMoNb30BaHMU KOHTaKTOPOB
UMM MarHWTHbIX KnanaHoB, yNpaBrisieMblX NMOCTOSAHHbIM HanpshkeHnem, Heobxoaumo Bce-
roa uvcnonb3oBaTb 6e3blHEPUMOHHbIE AMOAbl. AT AMOA4bI 4acTO YCTaHaBMNMBalOTCA B
ynpaBnsemMble yCTpoWcTBa 3apaHee. Ecnu xe OHM He yCTaHOBMEHbl, TO HeobxoaMmo
obecneunTb X MOHTaX.

6.2.3.4 Ecnu VHAOYKTVBHbIE HAarpys3ku BKIHOYAOTCA pernenHbiMU BbiXo4amu C nepe-
MEHHBIM HanpspkeHvem, cnegyeT npeaycMoTpeTb RC-LenoyKy, CHDKaLWy0 NMMKOBOE Ha-
npshKeHne Npu BKIKOYEHUN Harpy3ku u, narogapst 3ToMy, 3aluULLAIoWYH0 KOHTaKTbl pene
OT NOBPEXAEHUI NPY UCKPOBOM paspsae.

6.2.3.5 lNpn ncnonb3oBaHMM BCTPOEHHOIO UCTOYHMKA NUTaHusa 24 B ana nutaHus ak-
TMBHbIX aHanoroBblX AaTYMKOB, AUCKPETHLIX BXOAOB, aHaNOroBbIX BbIXOOAOB crneayeTt y4u-
TbIBaTb OCOBEHHOCTN NPUMEHEHUS:

a) nuTaHWe BbIXOOOB TUMA «Y» Bcerga OCYyLLECTBNSETCH OT BCTPOEHHOMO MCTOYHMKA
NUTaHWs, COEAMHEHWE NUHUIA NMUTaHWS NPOWU3BOAUTCS MPU W3rOTOBIIEHUM KOH-
Tponnepa.

MpumeyaHue — Bce BbIXOAbl Y M BCTPOEHHbI MCTOYHUK MuTaHus 24 B mexay
cobol ranbBaHNYeCcKN CBA3aHbI.

6) cymmapHbIi NoTpebnsaemblii OT UCTOYHMKA TOK He OOMKeH npesbiwaTte 180 MA
(Bbixog, Twna «M» notpebnsetr He Gonee 20,1 MA, Bbixog Tuna «Y» — He 6o-
nee 10 MA, AnCKpeTHbIN BXxoA — He Bonee 7 MA).

BHumaHue! He ponyckaeTca nMTaHne oT O4HOro NCTOYHMKa O AHOBPEMEHHO aKTUBHbIX
aHarnoroebIX OAaTYMKOB, ANCKPETHbLIX BXOAOB U OAaT4YMKOB, aHasloroBbiX BbIXOOO0B B nobIX
KOMOMHaUUSX, TaK Kak B 3TOM clny4dae nogasndaeTcad ranbBaHM4eckasa CBA3b Mexay HUMN.

6.2.4 MoakniovyeHne AaTYNKOB

6.2.4.1 Cxembl nogkntoyennst aatyumkoB k MNJIK63 npmBeaeHbl Ha pucyHkax b.1 - 6.6 B
MpunoxeHun b.

6.2.4.2 MNMoaknoyeHMe TEPMOMETPOB CONPOTUBIIEHUA.

B MJIK63 ncnonb3yeTca TpexnpoBOAHAs CXema MOAKMIOYEHUSs TEPMOMETPOB COMpPo-
TMBneHus. Npu Takon cxeme kK ogHOMY M3 BbiBOAOB TC noaknioyarTcs OAHOBPEMEHHO
[Ba NpoBOAAa, COEAMHSIOLWMX ero ¢ npubopom, a K ApyroMy BbIBOAY — TPETUA COeOUHU-
TenbHbIN NpoBog (CM. pucyHok b.2 B MNpunoxexun B).

BHumaHue! CONpoTUBNEHUS BCEX TPEX COEAMHUTENbHBIX MPOBOAOB AOMKHbI ObiTh
paBHbl — He Gonee 15 OM, Npy 3TOM MCMONb3YTCA NPOBOAA PaBHOW ANWHbI — He Goree
100 M. B npoTvBHOM criyyae pe3ynbTaTtbl UBMEPEHU MOTYT BbiTb HETOUHLIMU.

MpumeyvaHue — [lonyckaeTcsa coeguMHeHNe TEPMOMETPOB conpoTtmeneHms 1000 Om ¢
npubopom M Mo AByXNpoBoAHOW cxeme. [pu 3TOM ANvHA COEAMHUTENbHbIX NMPOBOAOB
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JomkHa 6biTe He Bonee 100 MeTPOB, @ COMPOTMBIIEHNE KaXOOW >XWUIbl — HE MpeBbILATh
15,0 Om. MNoppo6Hee cm. Mpunoxexue XK.

6.2.4.3 MopgknioyeHNe TepMO3NeKTpMYecKux npeobpasoBartenen (TepMmonap).

6.2.4.3.1 Mogkntoyenne Tepmonap K MJIK63 npor3BoanTCs ¢ MOMOLLBIO cneumanbHbIX
KOMMEHCAUMNOHHbBIX (TEPMOSNEKTPOAHbIX) NPOBOAOB, M3TOTOBIIEHHBIX M3 TEX XEe CaMbIX
mMaTepuanos, 4To U Tepmonapa. [lonyckaeTcs Takke MCnonb3oBaTh NPOBOAA U3 MEeTaros
C TEpMO3NEKTPUYECKUMIN XapaKTepucTukamu, KoTopble B AuanasoHe Temnepatyp
0...100 °C aHanorn4yHbl xapaktepucTukaM MaTepuanoB 3feKTpoaoB TepMonapbl.

6.2.4.3.2 Tpu coeanHeHnn KOMMNEeHCaUMOHHBLIX MPOBOAOB C TepMonapon u npubopom
cobniogaeTcs NONsAPHOCTL (CM. CXeMy NogkmioYeHns, pucyHok b.6 B MpunoxeHun B).

[Mpu HapyLlweHnn BbileyKka3aHHbIX YCNOBUA MOTYT BO3HUKATb 3HAYMTENbHbIE NorpeLl-
HOCTU Npun n3amepeHnm!

6.2.4.3.3 Bo nsbexaHne BNuAHMA NOMex Ha M3MEepPUTENbHY YyacTb npubopa nuHuo
cBs3n npubopa C AaT4YMKOM PEKOMEHAYeTCH 3KpaHMpoBaTb. B kayecTBe akpaHa MOXeT
ObITb MCNONb30BaHa 3a3eMrieHHasi cTanbHas Tpyba.

BHumaHune! PabGoune cnav TepMonap AOMKHbl ObiTb 3MEKTPUYECKN WM3ONUPOBaHbI
Opyr oT Aapyra u oT BHellHero obopyaoBaHusa! 3anpeluaeTca Ucnonb3oBaTb TepMonapbl ¢
HEen3onMpoBaHHbIM pabourM cnaem.

6.2.4.4 Topkno4yeHne aKTUBHbIX JAaTYMKOB, MMEKLWUNX YHU(PULUPOBaHHbLIA Bbl-
XOAHOW CUTHan ToKa UINu HanpsXeHus:.

6.2.4.4.1 AKTUBHble OaTYMKM C BbIXOOHbIM CWUrHaNomM B BWOE MNOCTOSIHHOIO Ha-
npsbkennss  (0...1 B) mogkntovaloTcs HenocpeacTBEHHO K BXOAHbIM KOHTaktam npubopa.
[ns Mcnonb3oBaHWs akTUBHBLIX [AaT4UKOB C BbIXoAHbIM curHanoM O0...10 B Heobxogumo
npumeHnTs Moaynb PO-10 nponssoactea OBEH, ycTaHaBnnBaeMbIn Ha aHaNoroBoM BXoae.

6.2.4.4.2 AKTUBHbIE AaTUYMKM C BbIXOAHbLIM curHanom B Buge Ttoka (0...5 MA, 0...20 MA
unu 4...20 MA) MOryT NOAKMOYATLCA K NPUOOPY TOMLKO NOCMNE YCTAaHOBKW BHELLUHErO LLUYH-
Tupytowero pesncropa (cMm. pucyHok b.5 B Mpunoxenunn B). Peanctop gomxeH BbiTb npe-
UM3NOHHbIM (Tuna C2-29B, C5-25 n 1.1., MOLWHOCTLIO He MeHee 0,25 BT, conpotuBneHnem
100 Om = 0,1 %) u BbICOKOCTabWUMNBbHBIM BO BpeMeHu u no Temnepatype (TKC He xyxe
25x10-6 1/°C). aHHble pe3ncTopbl MOXHO Npuobpectu B oTaene npogax dpmpmsl OBEH.

6.2.4.4.3 [Ina nuTaHMsa HOPMUPYIOLLMX NpeobpasoBaTenen HeobXxoanM AONONHUTEb-
HbIN UCTOYHMK NOCTOAHHOro HanpsxeHnsa U, Ha pucyHke B.5 B MNpunoxeHnn b nokasaHa
cxema MNoAKMYEHUs OAaTYMKOB C YHUMPUUMPOBAHHBLIM BbIXOAHLIM curHanoMm 4...20 MA
K npubopam no ABYXNpOBOAHOW NHUN. 3HaYeHue HanpsbkeHus Up yKa3biBaeTCs B TEXHU-
YECKUX XapaKTepuUCTUKaxX HOPMUpPYIOLLEero npeobpasoBaTtenst W, Kak NpaBuno, NEXuT B
aunanasoHe 18...36 B.

6.2.4.4.4 Bo n3bexaHne BNUSHUSA NOMEX Ha M3MEPUTENBHYIO YacTb npubopa NnHWIo
cBs3n npubopa ¢ AaT4YMKOM PEKOMEHAYETCH 9KpaHupoBaTb. B kayectBe akpaHa MoxeT
ObITb MCNOMNb30BaHa 3a3eMrieHHasi cTanbHas Tpyba.

BHumaHmne! «MuHycoBble» BXOAbl OATYMKOB B Npmbope anekTpudeckn o6beanHeHbl
mMexgy cobon. [N nMTaHnsa akTUBHbIX ATYMKOB BO3MOXHO MCMNOMb30BaHUE BCTPOEHHOMO
B [MJ1K63 nctoyHuka nutaHms 24 B noCTOsSIHHOroO Toka.

6.2.4.5 MNMoakntoyeHne pe3NCTUBHbIX JaTYMKOB

MogknioyeHne pesnMcTUBHOIO AaTyuKka OCYLLEeCTBNAETCS NO ABYXNPOBOAHOW MMM MO
TPEXMPOBOAHON cxeme. CxeMbl MOAKMYEHNS PE3UCTUBHOIO AaTymka KO Bxody npubopa
npegcraeneHsbl Ha pucyHkax b.2 n b.3 B Mpunoxexuu b.
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6.2.5 Moaknio4vyeHne BHELWHUX YCTPOMUCTB ynpaBneHus

Llenn BY nmeloT ranbBaHMYECKyl0 U30MAUMIO OT BCEW OCTanbHOW cxembl npubopa.
WcknioueHne cocTaBnsieT BbIxo «T» Ans ynpaBneHust BHELLUHUM TBEpPAOTENbHbIM pene. B
3TOM Cny4yae ranbBaHWYECKYI0 U30MALMI0 06ecneynBaeT camo TBepAOTENbHOE pene.

6.2.5.1 TMopknioyeHune Harpy3ku k B Tuna «TpaH3ncTtopHas ontonapa» (tun «K»).

TpaH3ncTopHas onTonapa NPYMEHSsIETCS, Kak NpaBumo, Ans ynpaBneHns HU3KOBOIbT-
HbIM 3MEeKTPOMAarHUTHbIM Uy TBepaoTenbHbIM pere (4o 60 B noctosHHOro Toka).

Cxema nopxntoveHust anst BO tuna «K» npueeneHa Ha pucyHke B5.10 B Mpunoxenuu b.

MpumeyaHue - Bo n3bexaHne BbIxoAa U3 CTPOS TpaH3UCTOpa M3-3a GOMbLUOro Toka
caMOVMHAYKUMK, NnapannensHo obMoTke pene yctaHaenveaetcsa avoa VD1, paccuntaHHbIn
Ha Tok 1 A 1 HanpsixeHune 100 B.

6.2.5.2 MopgknioyeHne Harpy3ku k B3 Tuna «cumucropHas ontonapa» (Tun «C»).

OnNTOCUMNCTOP BKIIOYAETCS B LieMNb yNpaBrieHUs MOLLHOIO CUMWCTOPA Yepes orpaHu-
uynsarowmn pesnctop R1 (cxema nogknioveHmsa ona BY tuna «C» npvBegeHa Ha pucyH-
ke b.11 B lMpunoxeHun B). 3HaveHne conpoTUBIEHNA pe3ncTopa onpeaenseT BennyMHa
TOKa ynpaBneHnsi CUMMCTOPa N MOXeT BbITb paccunTaHo no dopmyne

R1 [Om] =(30 [B]/lynp [A]) £20%.

OnTOCMMUCTOP MOXET TakkKe ynpaBnAaTb Napo BCTPEYHO-MapanfienbHO BKITHOYEHHbIX
TupuctopoB VS1 n VS2 (pucyHok B.12 B MNpunoxenun B). Onsa npegotepalleHnsi npobos
TUPUCTOPOB N3-3a BbICOKOBOMbTHBIX CKA4YKOB HaMpPsXXeHNs B CETU K UX BbiBOAAM PEKOMEH-
ayetca nogknodaTe punbTpytowyto RC uenoyky (R2C1).

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

Ons pa6otel LIATM 4...20 MA ncnonb3yeTcs BHELHUI NCTOYHMK NMUTaHWSA NMOCTOSHHOIO
TOKa, HOMWHamnbHOE 3HaYeHue HanpsbkeHns KoToporo U, paccumTbiBaeTcs CrnedyoLmm
obpasowm:

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

rae Un — HOMUHaNbHOE HanpsiXeHne NCTOYHMKA NuTaHus, B;
Un.min — MMHMManbHO AONYyCTUMOE HanpshKeHne NCToYHUKa NuTaHus, B;
Un.max — MakcmMarnbHO A0MNYyCTUMOE HanpshXXeHne UCTOYHUKa nuTaHus, B;
Ru — conpoTtusneHue Harpysku LIA, Om.

Ecnun no kakon-nmbo npuymHe HanpsbkeHne UctovHuka nutanus LIAT, Haxoasiwerocs
B PacrnopsbkeHUn nonb3oBaTens, NpeBbIaeT pacyeTHoe 3HavyeHne Unpmax, TO NOCrenoBa-
TENbHO C Harpy3Kon HeOOXOAMMO BKIHOUUTb OFPaHUYUTENBHBIN PE3UCTOP (Cxema NOAKIo-
yYeHus ans BY tuna «W» npuBegeHa Ha pucyHke b.8 B NpunoxeHuun B), conpoTueneHune
KOTOPOro Rorp paccumTbiBaeTCs No hopmynam:

Rorp.min < I:aorp3< Rorp.max;
Ror|o.min = (Un - Un.max) *10° /1 LlAI'é.max; I LlAI'I.max:20
Rorp.max = (Un - Un.min) *10° /1 LAM.max

rae Rorp.nom — HOMUHAMBHOE 3HAYEHWE OrpaHNYUTENBHOTO pesuctopa, kOm;
Rorp.min — MWHMManbHO [OMYCTUMOE 3Ha4YeHWe OrpaHUYUTENbHOTO PesncTo-
pa, kOwm;
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Rorpmax — MakCMmanbHO AOMYCTUMOE 3HAaYeHWe OrpaHUYUTENbHOrO Pe3ncTo-
pa, kKOwm;
lyan.max — MakCMManbHbIN BbIxogHOW ToK LIAT, MA;

BHumaHue! HanpsxeHue nctodynHuka nutanus LIAMN He gornxHo npesbiwaTs 36 B.

Ona nutanua BY tnna «UAT 4...20 MA» BO3MOXHO MCMOMb30BaHNE BCTPOEHHOIO B
MJIK63 nctouHunka nutaHusa 24 B NnoCTOSAHHOro Toka.

6.2.5.4 MopgkntoueHne Harpy3ku K BY tuna «LLAM 0...10 B» (Tun «Y»).

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

Bce Bbixogbl «Y» npubopa nuTalTca OT OAHOr0 BCTPOEHHOrO MCTOYHMKA NUTaHus,
OHV ranbBaHNYeCckun CBA3aHbl Mexay COOoW.

BHumanwue! MNpu Hanuuum B npubope BbIXOA0B TUMA «Y» UCMOMb30BaHWE BCTPOEHHO-
rO UCTOYHMKA MUTaHWA ANSA NUTaHNUA MHbIX Lienev He JonyckaeTcs.

6.2.5.5 MopgknioueHune k BY pnsa ynpaBneHus TBepaoTernbHbIM pene (Tun «T»).

BbixogHoe ycTpoiicTBO «T» BblgaeT HanpshkeHne oT 4 oo 6 B onsa ynpaesneHus BHeLw-
HVUM TBepaoTenbHbIM perne. Cxema nogknodeHunst ans BY tuna «T» npuBegeHa Ha pUCyH-
ke B.13 B Mpunoxexun b.

[aHHbIA TN BbIXOAHOIO YCTPOWCTBA HE OCHALLEH BHYTPEHHEW rarnbBaHWYEeCKON U30-
nsaumen. ManbBaHU4YeCKyl0 pa3Ba3Ky nNpubopa v NOAKIMHOYEHHOrO UCMONHUTENBHOIO Mexa-
HM3Ma obecneymBaeT camo TBepaoTenbHoe perne. nuHa nuHMM NoAaKoYeHus K Boixogy T
He JOrmKHa npesbilwaTe 3 M. BHYTpW BbIXOAHOrO YyCTPOWCTBA YCTAHOBMEH OrpaHUYUTENb-
HbIi pe3ncTop Rorp HOMMHanom 100 Owm.

6.2.6 Moaknto4yeHue nHtepcenca RS-485

MoakntoveHne BbINOHAETCA NO ABYXNPOBOAHOM CXeMe BUTOM Napow NpoBoAOB C CO-
onogeHnem nonsipHoctT. MoHTaX crneayeT Npov3BOAUTL NP OTKIMIOYEHHOM HaMpsKeHUU
nMTaHWs BCeX YCTPoOWCTB ceTu RS-485. [OnuHa nuHum cBsi3n gorkHa ObiTb He Oonee
1200 m. Mpoeoa A nogkniovaeTtcs K BoiBogy A2 unun Al koHTponnepa, nposog B nogknio-
yaeTcs K BbiBogy B2 nnun B1 koHTponnepa, COOTBETCTBEHHO.

MpumeyaHue — OB03HaYeHNe KOHTaKTOB UHTepdernica RS-485 B npubopax npous-
BOACTBA ApYyrMx hvpmM MOXeT ObiTb CNeayroLmMM: KOHTakTy A cooTBeTCTBYeT 0603HaveHne
«Data+», KoHTakTy B — «Data—».

Onsa cornacosanns uHtepdenca RS-485 ¢ yctponcteamu ¢ uHTepdencom RS-232 He-
obxoanmo ucnonb3oBaTh nNpeobpasosatenn RS-485\RS-232 tuna AC3M mnu nogobHole.

BHumanue! lNpu BknoYeHnn koHTponnepa B cetb RS-485 MJIK63 B kadecTBe Master
(Bepywero npubopa), B HEr0 BCTPOEHbLI PE3NCTOPbI, ONpedensiowme CoCTOAHNE NNMHUN
npu OTCYTCTBUW nepefadvn. B cBA3M C 3TUM He AonyckaeTcs BKMYaTb B OOWH CErMeHT
cetn RS-485 Gonee 6 koHTponnepos [JIK63, aaxe ecnv OoHM HacTpoeHbl Ha paboTy B
pexume Slave (Begombivi npubop). Mpn HeobxoamMmocTn BkMoUMTh Gonee 6 KOHTPONNepoB
[MJ1IK63 B ceTb RS-485 vnun pasgenntb CeTb Ha HECKOSTbKO CErMEHTOB crieayeT UCMONb30-
BaTb ycunutenu/nostoputenu untepderca RS-485 tnuna AC5 (cm. pucyHok 6.3).
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Ho 6 wryk MNK63
— A —
Koutponnep Koutponnep Kowtponnep
NNK63 NNK63 NNK63
RS-485 RS-485 RS-485
MosToputens
[A]B] [A]B] [a]lB] CcurHana
AC5 g
ra — —y 2 w u’)E
7 y A 7 /’ Bl® ¥ EI:%? =
7 > [Ale @Al @E
&
¥4

Buran napa

PucyHok 6.3 — MNpumep cxeMbl noaknioyeHun B ceTb 6onee 6-tu MIK63
(AC5 — noBTOpUTEnb curHana paspabotku OBEH)

6.2.7 MopaknioyeHue K nHTepdency RS-232

MopkntoveHne ocyuwiecTBnsieTcs crtaHgapTHbiM kabenem KC2 «MJK-TMaHenb» (He
BXOOUT B KOMMJIEKT NOCTaBKW, NpuobpeTaeTcs oTAenbHO), kabenem ans nporpaMmypoBa-
Husa (kabenb KC1 13 komnnekTa noctaBku) Unu kabenem, U3rotToBfEHHLIM MO CXeme, Npu-
BeaeHHow B [MpunoxeHun B. MNMogknioyeHne Heo6xo0aAMMO NPOU3BOAUTL NPU OTKITHOYEHHOM
HanpsbkeHUM NUTaHWA KOHTPOMMepa W NoAkniYaeMoro yctpoucTtsa. [nuHa kabens He
JOIMKHa NpeBbILLaTh TPEX METPOB.

6.2.8 MoakntoyeHne nepexoaHomn nNnaTthbl ANA NPOorpaMMmMpoBaHus

MopknoveHne nepexofgHon nnaThl ANA NPOrpaMMMPOBaHUSA, BXOAALLEN B KOMMIEKT
MOCTaBKW, OCYLLIECTBMAETCA Yepe3 KreMmHyto Kornoaky DBGU, pacnonoxeHHylo Ha Bepx-
Hel cTopoHe KoHTporepa. K nnate nogkntovaetcst kabenb KC1, Bxogawui B KOMMNEKT
noctasku. OTBeTHyl0 4acTb kabens crnegyeT BcTaBuTe B COM-nopT komnbloTepa Hanps-
Myt0, NMMbo Yepes npeobpasosatens COM-USB.

BHumaHue! MnaTy Heobxo4MMo NOAKMIOYATL K KOHTPOMMEepy TOMbKO ANS BbINOMHe-
HMa onepauun OGHOBNEHUs nporpaMmmHoro obecneyeHus. Bo Bcex ocTanbHbIX Crnyyasx
nnaTta AormkHa ObITb OT KOHTpONepa oTcoeanHeHa.

BO3MOXHbBIVi BapMaHT CTPYKTYpbl COEAMHEHWIN KOHTponnepa npu ero paboTe B cucTe-
Me yrnpasneHusl NokasaH Ha pUCYHKe 6.4.

6.3 YKazaHuA N0 MOHTaxy

MopkntoyeHre KOHTponsepa cregyeT BbINOMHATL N0 CXemawm, npueefeHHbIM B Mpunoxe-
HuM B, cobnioaas Npy 3TOM HUXEN3MNOXKEHHYHO NocneaoBaTenbHOCTb NPOBEAEHUS OnepaLimii.

1) TMogkni4YMTb NIMHUKN CBA3WN «KOHTPOJEp-4aTUMKM» K NepBUYHLIM npeobpa3oBa-
Tensam.

2) TMoaKknoYnTb NMHUKU CBS3U «KOHTPOMNep-Aatyunkn» Kk Bxogam IMIK63.

3) [MoakniuuTb K BbIXOAaM KOHTpOSiepa UCMOMHUTENbHLIE MEXaHWU3MBI.
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PucyHok 6.4 — NMpumep CTPYKTYpPbl COeANHEHUN
npu ucnonb3oBaHus MNMJIK B cucteme

4) [MopkntounTb NHUKN MHTepdenca RS-485.

5) Ha Hewcnonb3yemble nNpu paboTe KOHTponsepa n3aMepuTernbHble BXOAbI YCTaHO-
BUTb MePeMbIYKU.

6) [Mpomnssectn nogkntodeHme MJTK63 K CTOUHMKY MUTaHWUST KOHTPOSepa.

lMocne BbINOMHEHUS yKa3aHHbIX pa60T KOHTpOSSep rotoB K AanbHerwemMy UCnonb3o-
BaHWIO.
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6.4 MpobHbIN Nnyck

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

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

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

[ns mogenen ¢ nUTaHMEM OT UCTOYHMKA NOCTOSHHOMO HaNpPsKeHUs:

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

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

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

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

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

6.5 [duarHocTuka n yctpaHeHue HeMcrnpaBHOCTEMN

6.5.1 CocrosiHMe KoHTponnepa oTobpaxatT coobLyeHus, nosensiowmecs Ha XKW Ha
ero nepepgHer naHenu. Kogpl olwmbok KoHTponnepa u usameputens (pacumdpoBka TEKCTO-
BOW MHpopmauun o6 owwmnbkax) npuseaeHsl B Mpunoxennsx [ u E BMecTe ¢ pekomeHaa-
UMMM HEODXOONMbIX AEUCTBUIA NONb30BATENSA HA BO3HUKAKOLLME OLUNOKN.

6.5.2 lNpoBepuTb paboToCnOCOBGHOCTL BXOAOB M BbIXOOOB KOHTPOMMEpa MOXHO W3
cpenbl CoDeSys, 3agaBasi COCTOSIHUSI COOTBETCTBYHOLUX Lenen cornacHo Prl.

Mepen nogkntodeHmem KoHTponniepa k CoDeSys HeobGxoouMMo MHCTannupoBaTbh B
cpeny Target-cpanmn koHTponnepa, BbiOpaTb KaHam CBA3W M yCTAHOBUTH Heobxoaumble
napameTpbl KaHana cesA3u. [MogpobHO npoueaypa NOAKMYEHUS KOHTponnepa K cpeae
CoDeSys onucaHa B PIT.
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7 OkcnnyaTtaumsi KOHTponepa

7 dkcnnyaTauus KOHTponnepa

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

7.1 PaboTa c XXKU

Pabota ¢ XKW peanusyeTtca B mporpamme C MOMOLLbI creuunanbHbiXx 6ubnunotek
oyHKUMOHanbHbIX 6nokoB. OTpaxeHue dyHkumoHnpoBaHusa MNK Ha XKW HasbiBaeTcs
Pabounm pexumoMm wHaukauuu. [daHHble MOXHO BbIBOAMTb HA HECKONBbKO 3KpPaHOB.
YnpaBneHne C MOMOLLbIO KHOMOK B paboyeM pexume UHAMKALMKU MoKasaHOo Ha PUCYH-
ke 7.1. bonee nogpobHo paboTa ¢ pabounm pexxmMMoM UHAMKaUUU U Uchnornb3oBaHne 6rnb-
nuoTtek onucaHbl B pasaene «Pabota ¢ KK MINK» Pl n B pykoBoACTBax No NpuMeHeHuIo
6ubnunotek nporpaMMHbix komnoHeHToB Ans OBEH MNJIK B 4yactn onucaHnsa dyHKLMoHan.-
HbIX 6nokoB 6ubnuoTek pabotbl ¢ KK MJK63.

Tarxke B npouecce paboTbl KOHTPONNEpa BO3MOXHO 3afaBaTb 3HaYEHNS: NapaMeTpoB
KOHpurypaummn nepudepuinHoro obopynoBaHns (BXO40B, BLIXOAOB U T.4.), NOMNb30BaTeNb-
CKUX napamMeTpoB (yCTaBOK, aBapuiHbIX MOporoB, koadhduumneHtos MUIO-perynatopos u
T.4.). JaHHbIn pexum HasbiBaeTcad KoHMUrypaunmoHHbIM pexnMom MHAMKaUMW. Ynpasne-
HME C MOMOLLbI0 KHOMOK B KOH(UIypaLMOHHOM pPEeXMMEe MHOUKALWUW MOKa3aHO Ha pUCYH-
ke 6.1. MNogpobHee 0 3agaHUK 3HAYEHUI KOHUIYpPaLMOHHBIX MapamMeTPoB ONMCcaHo B pas-
nene «KoHdurypupoBaHue obnactu Beoga-sbisoga MIK» B Pr1.

CyuiecTByeT eLye TpeTun, cneuunanbHbii pexxiunm paboTtbl KK, — OTnagoyHbii pexim
nHamkauun. OH HeobxoauMm Nonb3oBaTento Ans BO3IMOXHOW nepesarpysku npubopa n ans
npocmoTpa koda owunbku npy BO3HWKHOBEHUWM TakoBOW. PaclumdpoBka KogoB OLWMOKM
npueegeHa B MNpunoxeHun . JaHHbIR pexum Takke npegHasHayeH Ans npoBeaeHus Tex-
HOMOMMYECKUX MaHUMNYNAUUA C KOHTPOMNEPOM MpU ero Npou3BOACTBE M NOBEpPKE (B 3TOM
PYKOBOACTBE He paccMaTtpuBaeTcs).

B AonoJiHeHne K OCHOBHbIM (*)yHKLl,I/Iﬂ KHOMOK B KOHTpoOnnepe nMerTcqa ewle A0MNOosHU-
TellbHble CO4eTaHUA KHOMOK:

1) [HOna Toro, 4TtoObl Monb3oBaTeNnbCkas MnporpaMma He 3arnyckanacb, crneayer,

yaepxusas KHOMKY @ BKIIOYNTL NUTaHWE KOHTponnepa. 3TO MOXET noHafo-
6utbcH, Hanpumep, Ang Toro, 4tobbl Nporpamma He 3aHumana COM-nopT (noa-
pobHee cm. n. 3.5.1) unn npyn HenpaBuNbHOM (DYHKLMOHMPOBaHUN npubopa, Ko-
rAa BbINOMHEHWEe KoAa NPUBOAMT K NOCTOSAHHOW nepesarpyske npubopa.

2) [Ona nepesarpysku npubopa ucrnonb3yeTcs criegylolwas KOMOWHaUMS KHOMOK:

@+@+@. [aHHas KoMBuMHaUMs KHOMOK paboTaeT BO BCEX pexumax MHAMKa-
UMM 1 MOXeT MoHagobutbes, HanpuMep, ANS Toro, Y4Tobbl BCTYNUAM B CUIY HO-
Bble 3HaYyeHMs napamMeTpoOB XapaKTepUCTUMK AMCKpeTHoro Bxogda (moapob-
Hee cMm. . 3.6).
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7 OkcnnyaTauusi KOHTposnepa

PexuMbl MHAMKaLMM N coYeTaHUst KHOMOK, Mepeknoyalrowmne nx, NnpeactaBneHbl Ha

pucyHke 7.1.

v

Pa6ouyull pexum
MHAnKaUmK (work_mode) —
PeEKUM, NPK KOTOPOM
nonsaoearens

MOXET yrpaBnsTs BoiGopom
oTobpaxaemoro Ha MKW

DymKLmA
Switch_To_Single_Mode
(BubnuoTexra
Ind_mode.lib)

4l
-

aKpaHa

v paGotoi MNK npu nomoLum
KHOMOK Ha NWLEBOA NaHenu
npuBopa

1 Yeepw. Mepexog 8

28 L OHEMrYPAUMOHHLIA
PENUM MHAMKALIMK A/

) =
Voapn 7 Bson
b

S

s..xm

—2: A

DyHKLMA
Switch_To_PREV_Mode
(BubBnuoTexa
Ind_mode.lib)

nepexog. memay
IKpaHamm

MoHononeHbI0 pexum
WHaukaumu (single_mode) —
DEXKMM, NPKH KOTOPOM

Ha MKW oTobpaxaeTtca

TONLKO OAWMH BhIGPaHHEIR 3KpaH
W BroOKMPOBaHE! CHCTEMHBIE
hyHKUMKM KNABMATYPI

OmnadoyHbIl pexum
| ~ [ o
¥

MNepexopn Ha BeIBPaHHLIA
YHKT MEHHO

B
[*

Mepexon Mexay
MYHKTAEMK OTNAACHHOM
PERMMA WHOWKALMA

Lo

@
AN

Pesum MeHI0 (KoHbu2ypayuoHHbLID pexum)
MnaeHoe menio MK [T

- KOHEpHrypauma

- BETKA

- BETKa

- BETKa

C

r1 71
W

Mepexon Mexay NYHKTAMW MEHID

Mepexon Ha BEIBPAHHLIA NYHKT MEHID

Mepexon B pexuMm peaKTUPOBAHKA NapamMeTpos
Mpw exiGope napameTpa v yaepxaHum 2 cex —
Nepexoq B PexuM PefakTMpPOBaHHA NapaMeTpos

[~ “J

el

~2c A

Pexum pedakmupoeaHusi napamempoe

Fa) Pepaktup A
L )

Cmewenue kypcopa (exiop paspaga)
]

<] A
+
- '

]
. Cmewenue kypcopa (esifop paspana)

TPOB
b A

chopmaTta oTobp
{necamquum [ WecTHaAUaTMPHYHBIR |ABOWMYHBIR)

MNepexop Mexay KOHDUTYPALMOHHEIMKU NAPAMETPAMMK
Mepexoa Mexay NONLIOBATENLCKUMA NapaMaTpamu

Mepexon W3 rNaBHoro MeH 8 paboqvid pexum (yaeps. 2c¢)
Mepexoa k cTaplwemy ypoBHIO BROxeHUA (Ge3 yaepsaHus KHONKK)

DYHKLNA
Switch_To_EDITOR
(BubBnuotexra
Ind_mode.lib)

-~

PucyHok 7.1 — lnarpamMma nepexonoB mexay pexumamu nHamkauum MNIK
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7 OkcnnyaTtaumsi KOHTponepa

7.2 Yacbl peanbHOro BpeMeHum

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

naeTca KHOoMKamu + nnn +

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

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

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

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

HunM Y4:MM:CC.
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8 CMmeHa BCTPOEHHOro nporpammHoro obecneyenusi , 9 TexHuyeckoe obcnyxvBaHue

8 CmMeHa BCTPOEHHOro nporpaMmMHoOro obecnevyeHus

B KoHTponepe nmeeTcsi BO3MOXHOCTb CMEHbI BCTPOEHHOIO MporpamMmHoro obecneye-
HUA KoHTponnepa. lNporpamMmmupoBaHue sapa KOHTporfepa OCyLwecTBNAETCH Yyepes nopt
DBGU (uHTepdperic ans oGHOBREHUsI BCTPOEHHOrO MNPOrpamMMHOro obecneyeHusi) KOH-
Tponnepa C NOMOLLbIO nepexogHon nnatel u kabens npowwvsBkn KC1 mnn kabena KC2 n
cneumansHou nporpammel «Mactep npowmsku MNJIK63».

Mporpammbl OBHOBMEHMS BCTPOEHHOrO MPOrpamMHOro obecrneveHusi JOCTYMHbl Ha
caviTe WWWw.OwWen.ru 1 HaxoAATCA Ha KOMNAaKT-AMCKE M3 KOMMMeKTa nocTtasku. [4nsa npose-
AeHns o6HOBMeHMsA nonb3oBaTtento HeobxoanMo 3anycTuTb nporpammy «MacTep npoLums-
kn MNJIK63» 1 cnegosaTth NnocrnegoBaTenNbHO NOABASIOLMMCS YKa3aHUAM.

Mocne cMeHbl BCTPOEHHOIO NPOrpaMMHOro obecneveHnss HeO6XoAMMO 3aHOBO 3arpy-
31Tb B KOHTPONIEP NOMb30BaTENbLCKYO Nporpammy.

9 TexHu4yeckoe obcnyxnBaHue

9.1 MNpw BbINONHEHUN PabOT NO TEXHUYECKOMY OBCNYXKMBaHWUIO KOHTPONIepa creayet
cobnogaTtb Mepbl 6€30NacHOCTY, U3NOXEHHbIE B pa3gene 5.

9.2 TexHn4eckunin OCMOTP KOHTpOrepa NpoBoAMTCS 06CMNyXMBaIOLLMM NEPCOHANIOM He
pexe 0gHOro pa3a B 6 MecsiLieB 1 BKMOYaeT B cebs1 BbINOMHEHVE CReAyoLLmMX onepauui:

—  OYUCTKY Kopryca M KNeMMHbIX KOMOAOK KOHTpornepa OT Mblfun, rps3n U nocrto-
POHHUX NPEeAMETOB;

—  MpOBEepKy KayecTBa KpenneHus koHTponnepa Ha DIN-pevike;

—  MpOBEepKY KayecTBa NOAKIMYEHUS BHELLUHUX CBSA3EN.

—  NpoBepKy (PYHKLUVNOHMPOBAHUS 3NIEMEHTA MUTAHWUSI BCTPOEHHBIX YaCOB KOHTPOI-
nepa (cm. n. 7.2).

OGHapy»XeHHble NpU OCMOTPE HeOoCTaTKM crneayeT HeMeANeHHO YCTPaHUTb.

9.3 3ameHy anemeHTa NUTaHUS BCTPOEHHbLIX YacoB KOHTpornepa HeobxoanMo npo-
N3BOOUTL Kaxkapble 6 NeT ¢ MOMEHTa U3roTOBEHUS KOHTPOMNepa Unu nocnegHen 3aMmeHsl.
Takke aNemMeHT NuTaHusa TpebyeTcs 3aMeHWUTb B Crydyae BbISIBNEHUS cOpoca BCTPOEHHbIX
4acoB KOHTPONepa Npu OTKIMIOYEHUN MUTAHMS.

BHumaHue! 3ameHa anemeHTa nNUTaHUSA NPOM3BOAUTCS B AEMOHTMpOBaHHOM C DIN-
peviku KOHTponnepe npu o6a3aTenbHOM OTKMOYEHWUM BCEX €r0 CBA3EN.

MocnepoBaTenbHOCTL BbINOSIHEHNS] 3aMEHbI 3f1IeMEHTa cnegywuwan:

1) AkkypaTHO nogaeB OTBEPTKOM C NMPaBOW CTOPOHbLI BEPXHIOK KPbILLKY Koprnyca, oT-
KpbITb KOPMYC KOHTpPONnepa;

2) BbIHYTb Wnend n3 HWKHen nnathbl;

3) M3Bneyb NCNONb30BaAHHbBIN ANTIEMEHT MUTAHWUS;

4) YCTaHOBWUTb HOBbIV 3NEMEHT NuTaHusa Tuna CR2032;

5) BcTaBuTb MeXMNaTHbIN WAend B HWXKHIOK nnary;

6) CobpaTb kopnyc npubopa;

7) TogkntoumB nuTaHue npmbopa, HacTPOUTL Yackl KOHTPONNEPa;

8) BbIkMOYMTb NMTaHUE KOHTPONNepa;

9) Yepes Bpems He MeHee 20 cek BKIIOYMTb MMTaHUe 1 NpoBepUTL PpaboTy Yacos.
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10 TpeboBaHus k MmapknpoBke, 11 YnakoBka koHTponnepa, 12 KomnneKkTHOCTb

10 TpeboBaHusA K MapKNpPOBKe

10.1 Ha kopnyce KOHTpornnepa unm NpUMKpenseHHbIX K HeMy Tabrnmukax OOMmkHbI ObiTb
HaHeceHbI:

HaVMeHOBaHMe Unn ycrioBHOe 0003HaYeHne KOHTPOmepa 1 BapuMaHT ero Ucnos-
HeHus;

cteneHb 3awmThl no FOCT 14254;

pOA NUTAIOLLErO TOKA U HanpsiKeHUe NUTaHus;

notpebnsemasi MOLLHOCTb;

Knacc 3awuTbl OT NOpaxeHus anekTpuyecknum Tokom no MOCT 12.2.007.0;

3Hak cootBeTCcTBUS Mo TOCT P 50460;

3aBoACKOM Homep npubopa u rog Bbinycka.

10.2 Ha notpebuTenbckytlo Tapy OomkHa ObiTb HaHECeHa MapKUpOBKa, COAepallas
criegyloLme cBeeHns:

HauMeHoBaHue npubopa;
3aBOACKON HOMep npubopa 1 rog Bbinycka.

11 YnakoBKa KOHTponnepa

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

12 KomMnnekTHOCTb

12.1 KomnnekT nocTaBku KOHTposnnepa npuBeneH B Tabnuue 12.1.

Tabnuua 12.1

HanmeHoBaHue KonunyectBo

1. KoHtponnep MNJK63 * 1 wr.
2. NepexogHas nnata 1 wr.
3. Kabenb KC1 1 wr.
4. NacnopTt 1 9kKa.
5. PykoBoACTBO Mo 3Kkcnnyatauum 1 3ka3.
6. MapaHTWIAHbIA TanoH 1 9ka.
7. KomnakT-auck ¢ npeaocTaBnseMbiMy Nofb3oBaTenNto AOKY-

MeHTaumen n nporpaMmHbiMu cpeacteamu gnst OBEH MJ1IK63 1 3kK3.

* AcnonHeHne B COOTBETCTBUM C 3aKa30M

12.2 W3roToBuTenb ocTasnsieT 3a cobo NpaBo BHECEHWUsI OOMOMHEHWUA B KOMMIIEKT-
HOCTb KOHTpornnepa. lMonHas KOMNNEeKTHOCTb yKkasbliBaeTCs B NacnopTe Ha KOHTponnep.
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13 TpaHcropTupoBaHue n xpaHeHue, 14 apaHTuiiHbIe 0bA3aTensbCcTBa

13 TpaHcnopTupoBaHue U XpaHeHue

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

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

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

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

14 MapaHTUMHbIE 06A3aTeNnbLCTBA

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

14.2 MapaHTUIHBLIN CPOK aKcnnyaTaunm — 24 mecsaua co AHS NPOaAXM.

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

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

MpunoxeHue A. FabapuTHble N YyCTaHOBOYHbIE pa3Mmepbl

PucyHok A.1 — M aGapuTHbIN YepTeX Kopnyca
Aana kpenneHus Ha DIN-peuky 35 mm
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PucyHok A.2 — Bua nuueBou naHenu KoHTponnepa
M pacnonoXeHue KOHTAKTOB
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Mpunoxexne A. MabapuTHbIE Y YCTaHOBOYHbIE pasmepsbl
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PucyHok A.3 — PacctosiHue ao cteHok kopnyca MNJIK npu MmoHTaxe aons obecneyeHusn
BEHTUNALUMN
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Mpunoxexne b. CxeMbl NoakMOYEHNs

MpunoxeHune b. CxemMbl NnoaKNOYeHUs

TINK63
n -e 46| Comm1
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PucyHok B.1 — MNoaknwo4yeHne AaTYNKOB K AUCKPETHbIM BXoAam

MpumeyvaHus

1) MNpynnbl Bxogos C1...C4 n C5...C8 ranbBaHU4eCcKu pa3Bs3aHsbl.

2) MoXHO 1cnonb3oBaTb BCTPOEHHbIN BfIOK MUTaHWA: oaWMH obLwMin nnu ABa pasHbiX.

3) MNpwu ncnonb3oBaHum ogHoro BN knemmbl Comml1 n Comm2 Heobxoammo obbeau-
HUTb.

Bxop, x-1
t'C Bxop x-2
Bxop x-3

PucyHok 6.2 — NoaknwoyeHune TepMomMeTpa COnpoTUBNEHUs
WM PEe3UCTUBHOIO AaTyuKa NO TPEXNPOBOAHOMN cxeme

Bxop x-1
t'C Bxon x-2
Bxoa x-3

PucyHok 5.3 — Noakno4yeHne pe3aMcTUBHOro AaTtyuka
no ABYXNPOBOAHOWN cxeme
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Mpunoxexne b. CxeMbl NOAKMIOYEHNS

Bxop x-1
Bxop x-2
Bxop x-3

U=0.18B

PucyHok 6.4 — MNogknioyeHne akTUBHOro gaT4yuvka
Cc BbIxoAoM B Buae HanpsixxeHmna 0...1 B

JIATYHK B)(O}], x-1
Bn . R, u - Bxoa x-2
-8 Bxop x-3

PucyHok B.5 — Mogknio4yeHne akTUBHOro gaT4yuvka
¢ TokoBbIM Bbixogom 0...5 mA nnu 0(4)...20 MA (Rw = 100,0 Om = 0,1%)

Bxop x-1

1 |Bxop x-2
<: Bxoa x-3

PucyHok 6.6. — Cxema nogkno4yeHuUsA Tepmonapbl
(TepmMoaneKkTpuyeckoro npeobpasoBaTens)

Boixop, (+)
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|
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LAN
|
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— Boixop (+) —{—1+—{_+—t=+ BN

..20m A

LAN

| Buixop, (-) 8-

PucyHok B.8 — Cxema nogknto4yeHus Harpy3ku Kk B9 tuna «U»
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Mpunoxexne b. CxeMbl NoakMOYEHNs

]
Boixon (+)

"]
N U
¢ L Boixoa (-) o
I RHarp

PucyHok 6.9 — Cxema noakntoyeHusa Harpy3km k B9 tuna «P»
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|

PucyHok 5.10 — Cxema noakntoyeHus Harpy3ku Kk B9 tuna «K»
(mavop VD1 pomxeH O6bITb paccuuTaH Ha HanpsikeHue 100 B u Tok 1 A)
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PucyHok 5.11 — Cxema noakntoyeHus Harpy3ku Kk B9 tuna «C»
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Mpunoxexne b. CxeMbl NOAKMIOYEHNS

¢daza
- ol
R2
k] Bwoa () Y e
Bbixop (-) Tm
Rl Ruarp
1 oN

PucyHok B.12 — Cxema nogkno4eHus Harpy3ku Kk B3 tuna «C»
ABYX TUPUCTOPORB, NOAKJTIYEHHbIX BCTPEYHO-NapannesnbHO
(R2=47... 68 Om, C1=0.1mkx630 B)

100 Om I
+6B «<—_—1 Buixoa(-) + TsepporenbHoe

—_ pene
_@— Bbl)ﬂ

PucyHok 5.13 — Cxema noaknioyeHus Harpy3ku Kk B9 tuna «T»

]
— Bbixop 1-1
Bobixop 1-2

Bobixop 1-3

l

K Harpyske

l

PucyHok 5.14 — CxemMa nNoaKnOYEeHUA Harpy3Kku
k BO tTuna «P» (gna nepBoro BJ)
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Mpunoxexne b. CxeMbl NoakMOYEHNs

MNK63
Cee w x vy 2
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PucyHok B.15 — Cxema noakntovyeHusa moayna MP1 k MNMIK63
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Mpunoxexne B. Cxembl noakntoyaembix kabenen

MpunoxeHue B. Cxembl noagknoyaeMbix kKabeneun

Bua c6oky

1,5m

L

Bua ceepxy

I

TC6P6C
(RJ12)

J
1
1

\
\
]

———rT T

DB-9F

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

Bua cboky
1,5m

Cl

Bup ceepxy
5
6 N (1 | o O
\ (o)
— \] [o]
| I/
— i | o
1 1 "‘“_ I o O
OJ1
TC6P6C DB-9F
(RJ12)

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

Bup, cOoky

—J1 ,

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

=

Q

:l Tx = é
1 || > %

/ X\ Rx

TCEP6C 3

GND Rx Tx (RI12) =

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

MpumeyvaHus

1) [na noAKnoYeHNs MOXET MCNoNb3oBaThes roToBbl kabenb KC2 «MK—TlaHenb»,
nprnobpeTaeTcs OTAENbHO.

2) Kabenb nporpammupoBanusa KC1, BXOAALWMI B KOMMNIEKT NOCTaBKW, NpegHa3Ha4YeH
ans nogknodeHnss k MK 1M He MoXeT OblTb MCNONb3oBaH ANsl NOAKIOYEHUS K MOp-
Ty RS-232 gpyrmx ycTponcTs.
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Mpunoxenwne I'. HazHayeHne KOHTAKTOB KNEMMHOW Konoaku npubopa

MpunoxeHune I'. Ha3aHayeHne KOHTAKTOB KIIEMMHOM KONOAKMU

npubopa
Homep HasHa4yeHune Howmep HasHa4yeHue
KOHTaKTa KOHTaKTa
1 Mutanue (CeTb) 31 Bxoa 6 (3)
2 Mutanue (CeTb) 32 Bxoa 6 (2)
3 Bbixog 1-1 33 Bxog 6 (1)
4 Bbixopg 1-2 34 Bxog 7 (3)
5 Bbixog 1-3 35 Bxoa 7 (2)
6 Bbixog 2-1 (+) 36 Bxoa 7 (1)
7 Bbixog 2-2 (-) 37 Bxoa 8 (3)
8 Bbixog 3-1 (+) 38 Bxog 8 (2)
9 Bbixoa 3-2 (-) 39 Bxog 8 (1)
10 Bbixog 4-1 (+) 40 MogkntoveHne MP1 (W)
11 Bbixog 4-2 (-) 41 Mogkntovenne MP1 (X)
12 Bxoag 1 (1) 42 Mogkntovenne MP1 (Y)
13 Bxog 1 (2) 43 MogkntoveHne MP1 (2)
14 Bxog 1 (3) 44 RS-485 (A)
15 Bxog 2 (1) 45 RS-485 (B)
16 Bxoa 2 (2) 46 OOBLLUMIN KOHTaKT
ANs gucKkpeTHbIx Bxogos (Comm1)
17 Bxog 2 (3) 47 OuckpeTHbin Bxog 1 (C1)
18 Bxog 3 (1) 48 OuckpeTHbin Bxoa 2 (C2)
19 Bxoa 3 (2) 49 AvckpeTHbin Bxog 3 (C3)
20 Bxoa 3 (3) 50 AvckpeTHbin Bxod 4 (C4)
21 Bxog 4 (1) 51 OuckpeTHbin Bxoa 5 (C5)
22 Bxog 4 (2) 52 OunckpeTHbin Bxoa 6 (C6)
23 Bxog 4 (3) 53 OuckpeTHbin Bxoa 7 (C7)
24 Bbixoa 6 () 54 [vckpeTHbin Bxod 8 (C8)
25 Bbixog 6 (+) 55 OOBLLUMIN KOHTaKT
ONs QUCKpeTHbIX Bxogos (Commz2)
26 Bbixoa 5 (-) 56-61 DBGU (ansa nporpaMMnpoBaHus
KOHTpOsepa)
27 Bbixog 5 () 62 MCTOYHMK HanpshkeHns MuHyc 24 B
28 Bxoa 5 (3) 63 McTouHmK HanpskeHus nntoc 24 B
29 Bxoa 5 (2)
30 Bxog 5 (1)
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Mpunoxenwne [. Kogbl olwumbok koHTponnepa

MpunoxeHue [1. Koabl ounboOK KOHTpoONNepa

Koabl owmbok KoHTponnepa npusedeHsl B Tabnuue [.1.
Ta6nuua .1 — Koabl owum60ok koHTponnepa MNIK63

oulj(:gm Pac:::v(l%;l)(:aka Yrto genaTtb nonb3oBarento
0 OtcyTcTByeT owwmbka
1 Mepesarpyska npu MoxHo npogonxatb paboTy
BKITFOYEHUN MUTaHNSA
HenpaBunbHbI rpadmk CHUXEHNS HanpshkeHns nutaHus. Bos-
2 Boixop 13 sleep MOXHO, UMeeTcs annapartHas npobnema. Npu HeogHOKpPaTHOM
NPOSIBNIEHNN PEKOMEHAYETCS OTNPaBUTL KOHTPOMIIEP B PEMOHT
lMpownsoLuna nepesa-
3 ;g%ﬁ:p?ﬁ?gg;:;x_ MpoBepuTtb Nporpammy CoDeSys Ha Hanuuue oLMBOK.
neHHasi 3aBUCaHNEM
Mpounsoluna nepesarpy3ka Nonb3oBaTeNeM HaxaTueM 3-X KHO-
4 Soft reset MoK Ha KnaBuaType koHTponnepa nmbo nepesarpy3ka Obina Bbl-
3BaHa 13 nporpamMmsl CoDeSys
lMepesarpy3ka no nosBneHuto curHana Ha Hoxke Reset LiM. 3tot
CUrHan MoXeT ObiTb HaBefEH CUMbHOI NoMexoit Nbo napasuT-
5 User reset HbIMU yTe4YKaMu Ha nnate (Hanpumep, B CryYae Hanuuusi Bnaru
BHYTpYM Kopnyca). MpocyLunTb KOHTPOMNMep, ECM HE NOMOraeT —
OTNpaBWTb B PEMOHT
5 |Mepesarmyara o cur- | pokcHeHAYeTon OTnpasiTs KonTponnep
Hany BrownOut
B PEMOHT
401 Owwubka B3aumopeii-
ctBus ¢ EEPROM .
OwwvGKa 3anvicn B 9T ownbkM MoryT 6bITh 06y9]'IOBJ'IeHbI nn6o owmnbkon B Npo-
402 EEPROM rpamme CoDeSys, cesizaHHOW, HanpUmep, CO CMULLKOM YacTbIMU
obpatueHnamu k namatn EEPROM koHTponnepa, nubo HapyLue-
403 | Owmbka uenns u3 HUeM cbyHKLMit paboTkl camoro EEPROM. B nocneaHem cryyae
EEPROM HeobxoaMmMo OTNPaBUTL KOHTPOMNEP B PEMOHT
404 Ownbka pabotbl
EEPROM
500 3aronosok koHdury- | Mporpamma CoDeSys B KOHTPOMNEp 3anncaHa HeKOPPEKTHO 1
paLum NOBPEXaEH €€ HeobxoanMo OBHOBUTB.
Owwnbka B nporpamme CodeSys, co3gaHO CMULLKOM MHOTO YpOB-
501 CrMLIKOM MHOrO YpOB- | Heil BOXEHHOCTW Npy CO34aHUMU NOMNb30BaTENIbCKUX NapaMeT-

HEMN KOHUrypauum

pos. Ee Heobxoanmo ycTpaHuTs. PaspelueHo He 6onee 6 ypos-
HEN BNIOXEHHOCTW.
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Mpunoxenwne . Kogbl oumbok KoHTponnepa

MpopomkeHune Tabnuubl 4.1

ouz(:gm Pac;uL:v(I%;:(:BKa YT10 genaTtb nonb3oBaTento
600 Owwubka Bcnomora- OTnpaBuTb KOHTPONNEP B PEMOHT
TenbHOro npoLecco-
pa gucnnes
601 Owwubka Bcnomora- OTnpaBnTb KOHTPONEP B PEMOHT

TenbHOro npotecco-
pa aHanorosbIX BXO-

[10B/BbIX0O/10B

1001 | Oepeso koHdurypa- Owmbka B nporpamme CoDeSys npw cosgaHum nonb3oBaTenb-
LM CORQEPXMT OLUMG- | CKUX NapameTpoB, KOTOPYI HEODXOANMO YCTPaHUTb
Ku

Ownbkn ¢ kogom 0...6 ABMATCA HE KPUTUYHBLIMUK, uHauumpytoTcs Ha XKW B otna-
OOYHOM pexrMe TOMbKO Mo 3anpocy Morb30BaTensi U He COMPOBOXAAKTCA 3BYKOBOW CUr-
Hanunsauuen. MNepexon B OTNaA0OYHbIA PEXMM OCYLLECTBNSAETCA KOMOMHauuen KHONok Bol-
xoa+AnbT+BBOA.

Owwbku ¢ kogamu Gonblmmm 400 SBRSIOTCA KPUTUYHBIMK. PaGoTa nporpaMMbl KOH-
Tponnepa OCTaHaBMNMBaETCs, KOHTPONMEP NEPEXOAUT B PEXUM MHAMKALMM Koaa OLMOOoK
Ha aKpaHe, CONPOBOXAAOLLMIACSA 3BYKOBOW CUrHanMsaumen.
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Mpwunoxexune E. Kogpl owmbok namepurens

MpunoxeHue E. Koabl ownbok namepurtens

Koabl owmnbok nameputens (pacwumdpoBka TEKCTOBON nHdopmaumm o6 owmbkax us-
MepuTens) npueeaeHbl B Tabnvue E. 1.

Ta6nuua E.1 — PacwudpoBka TeKCToBOM MH(popMauum o6 owumbkax nusmepurens

Koa

TeKkcT Ha
XKH

PacwudpoBka

DOencTBua nonb3oBaTens

Owmnbka
UMEpPUT.

M3mepeHHOe 3HauYeHne 3aBefOMO He
BEpHO

BHyTpeHHssa owmnbka npmbopa.
MepesarpyanTb Npnbop, ecnu
He nomoraeT — OTNPaBuTb B
PEMOHT.

HeT paH-
HbIX

HeT gaHHbIX n3amepeHna

Mopgoxpathk 3...5 cek.

HaTunk
OTKITHOYEH

[aTtymk oTKno4YeH

BKkro4nMTb COOTBETCTBYIOLLUIA
BXOA, B napameTpe koHdurypa-
umsi/ananorosble BX /Tun Bxo-
nax (x=1...8).

Bbicokas t
XCTn

Benuka Temnepatypa Xono4HoOro crasi,
perucTpupyoLero TemnepaTypy npu-
6opa

Hwn3skas t
XCTn

Mana TemnepaTtypa XornogHoro cnasi,
perucTpupytoLlero TemnepaTtypy npu-
6opa

TemnepaTypa npubopa He co-
OTBETCTBYET YCINOBUAM 3KC-
nnyaTtaumm, — NpMBECTU B HOP-
My;

Owwwnbka kanmbposku, — Npo-
BECTM KannbpoBKy 3aHOBO;
AnnapaTtHas owwubka, — nepe-
3anyctuTb npubop, ecnu He
nomoraet, — obpaTuTbCs B pe-
MOHT.

3HayeHune
BENUKO

BbluncneHHoe 3HaYeHne CrnLKom
BeJNnKo

HenpaBnnbHO ycTaHOBMEH TvN
AaTyuka, — NpoBepuTb, ycTa-
HOBWTb NPaBUIIbHO;

[aTunk HeHageXHO NoAKIto-
YeH, — NpoBepunTb HaOEeXHOCTb
KpenneHna oatymka;

[aTtymk HencnpaseH, — 3ame-
HUTBb;

HaTunk namepsiet Temneparty-
Py BblLLe JOMYyCKaeMoW, — Bbl-
6paTb Apyron gaTyvk;
AnnapaTHas owubka, — nepe-
3anyctuTb npubop, ecnu He
nomoraet, — obpaTuTbCA B pe-
MOHT.
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Mpunoxexne E. Kogbl owmbok nameputens

Koa

TeKkcT Ha
XKH

PacuwmdpoBka

OencTBua nonb3oBaTens

3HayeHue
marno

BbluncneHHoe 3Ha4YeHne CrnLKOM
Mano

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

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

[artymk HencnpaBeH, — 3ame-
HUTB;

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

KopoTtkoe
3am.

KopoTkoe 3ambikaHue

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

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

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

O6pbiB
aaruvka

O6pbIB AaTymka

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

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

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

AnnapaTtHas owubka, — nepe-
3anycTuTb Npubop, ecnu He
nomoraet, — obpaTuTbCs B pe-
MOHT.
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Mpwunoxexune E. Kogpl owmbok namepurens

TekcT Ha -
Koa WKW PacwudpoBka OencTBuA nonb3oBartens
BHyTpeHHAs AnnapaTHas
HeT cBsA3u olwmnbka, — nepesanyctutb
e OrtcyTtcTBue cBsaun ¢ ALM P M
c Aun npubop, ecnv He NomoraeT, —
06paTuTbCA B PEMOHT.
He npoBeneHa kannbposka, —
NpoBeCTU KanubpoBKy;
. . Kannbposka npoBegeHa He-
Owmnbka HekoppekTHbIN kanMbpPOBOYHbIV KO- P poBea
f KOPPEKTHO, — MPOBECTH Kanmb-
Kanunop. apdpuumeHT

POBKy;
HeuncnpaseH npubop, - obpa-
TUTBLCS B PEMOHT.
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an/IJ'IO)KeHI/Ie XK. nogkntoyeHune TEPMOMETPOB COMPOTUBIIEHUA NO LI,ByXI'IpOBOD,HOVI cxeme

MpunoxeHue X. MNoaknioyeHne TepMOMETPOB CONPOTUBIIEHUA
no ABYXNpPOBOAHOW CXxeme

K.1 Kak ykasbiBanocb paHee, NpuMeHsieMble B KayecTBe AaT4MKOB TEPMOMETPbI CO-
NpOTUBMEHMS AOMKHbI COEANHATBLCA C aHanoroBbiMu Bxogamu MJIK63 no TpexnpoBoaHON
CXeMme, MCMonb30BaHWe KOTOPbIX HENTpanu3yeT BMWUSHWE COMPOTUBIIEHUS COeOUHUTElb-
HbIX MPOBOAOB Ha pe3yrnbTaThl M3mepeHus. OQHaKo B TEXHNYECKN 0BOCHOBAHHbIX CryYasax
(ranpumep, Korga yctaHoBka npubopa npounsBoaMTCca Ha obbekTax, 0bopyaOBaHHbIX pa-
Hee NPONOXEHHbIMW MOHTaXHbIMW Tpaccamu) Takoe COeAUHEHNE MOXET ObITb BbIMOTHEHO
1 No ABYXNPOBOAHOW cxeme. Takoe coeAuHeHne peKkoMeHAYyeTCs NPUMEHATL AN BbICOKO-
OMHbIX gatynkos (500, 1000 Om).

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

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

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

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

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

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

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

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

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

JInct perncrtpaumm nameHeHMn

N2 us- Homepa nucTtoB (cTp.) Bcero [ata Moanuckb
MeHe- | U3MeH. | 3aMeHeH | HOBbIX | aHHynup. | JIUCTOB BHece-
HUA (eTp.) HUSA
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