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HaHHoe pykosoOcmeo o akcrilyamauuu sensemcs  ochuyuansHou  doKymeHmauueu
npednpusmus MUKPOIT.

lpodykuyusa npednpusmus MUKPOJI npedHa3HaqyeHa Ond aKcnayamauuu KeanuguuyuposaHHbIM
MepCoHanoM, MPUMEHSIIOWUM coomeemcmeyowue npueMbl U MOMAbKO 8 UersisgX, OfuCaHHbIX 8
Hacmosiwem pykogodcmee.

Konnekmus npednpusmuss MUKPOJ] ebipaxaem 605bWyk0 wApU3HAMEIbHOCMb — MeM
crieyuanucmam, Komopble npunazaom 6onbwue ycunus Ons Mo00EPKKU ome4yecmeeHHO20
rnpoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU,euwie cbepeanu ceorw cusy Oyxa, yMeHue,
criocobHocmu u masaHm.
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HacTtosillee pykoBOACTBO MO 3KCNfyaTauuu MpegHasHayeHo pAns O3HaKoMneHus notpebutenen c
Ha3HayeHneMm, MPUHLMNOM AENCTBUS, YCTPOMNCTBOM, MOHTaXKOM, 3KCniyaTauuen n obcnyxusaHuem perynsatopa
mukponpoueccopHoro MUK-111H (B gansHenwem perynatop MUK-111H).

BHUMAHUE ! Mepen “cnonL30BaHnem perynaTopa, noxanymcra,
O3HAKOMbTECH C  HaCTOSILMM  PyKOBOACTBOM MO 3KcrnnyaTauun

perynsatopos MUK-111H.

MpeHebpexeHne Mepamu NPEaOCTOPOXHOCTU U NpaBunamm
aKcnnyatauum MOXeT CTaTb MPUYMHON TPaBMUPOBAHUSA MepcoHana unm
nospexaeHnsa obopynosaHus!

B cBSA3W C NOCTOSIHHOM «PaboTON MO COBEPLUEHCTBOBaHMIO
perynsitopa, MOBbIIAKLWIEA erfo HaAeXHOCTb, W ynydwaroulen

XapaKTepUcTukn, B KOHCTPYKLMIO MOTYT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HAaCTOoALLEM U3OaHUN,

Coxpau.l,eva, NPUHATbIE B AAHHOM pyKoBOACTBe

B HaunmeHoBaHUAX napameTpoB, Ha PUCYHKaX, npwu LlMd)pOBbIX 3Ha4YeHUdX U B TEKCTe WUCNOJ1Ib30BaHbl
cokpalleHusa n abbpesunaTtypsbl (cM. Tabnuuy ), o3Havalowme cneayollee:

Tabnuya | - CokpaweHusi u abbpeguamypbi

Abbpesuarypa NonHoe HauMeHoBaHue 3HauyeHue
(cumBon)

PV unn X Process Variable Mamepsemas BennunHa (KOHTPONMpyeMbIii 1
perynvpyemMsiii napameTp)

SP nnim W Setpoint 3agaHHas TOMKa (3agaHue perynaTopy)

MV nnn Y Manipulated Variable MaHunynupyemasa nepemeHHas, nepemMeHHas,
NpencTaBASIoLLas 3Ha4YeHne ynpaBnsoLLero
BO34EWCTBNS, MO4ABAEMOro Ha aHarnoroBbIvi BbIXOA
yCTpoWcTBa

Tt Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Anput AHanorosblf BBO,

AO Analogué Output AHanorosbIvi BbIBOA,

DO Discrete Output [nCKpeTHbIN BbIBOA

1 OnucaHue perynsatopa

1.1 HasHa4yeHune perynatopa

Perynatopel MUK-111H" npenctaBnsioT cobovi HOBbIA KNacC COBPEMEHHbIX LIMGPOBBLIX PerynsaTopos
HEeNpepbIBHOrO/AENCTBUSI C aHaroroBbiM, MMMYMbCHLIM UIMU ABYX-, TPEXMO3ULMOHHLIM 3aKOHOM PEerynvMpoBaHus.
PerynaTtopbl NPUMEHSATCH ANs., YNpaBneHnss TEXHOMOrMYEeCKMMK MpoLeccamn B MPOMbILLNEHHOCTU. PerynaTtop
MUK-111H nos3BonseT obecneuynute BbLICOKYD TOYHOCTb perynupoBaHus. OmuyumernibHoli 0CO6eHHOCMbIO
perynatopa MUK-111H siBnsieTca Hanvune TpexypoBHEBOW ranbBaHUYECKON U30nauun Mexay Bxogamu, Bbixogamu
M Uenbl MUTaHus.

Perynatop npegHasHayeH Kak Ofis aBTOHOMHOro, Tak U Ans KOMMneKcHoro ucnonb3oBaHus B8 ACYTIT B
3HepreTuke, MeTannyprim, XMMmM4eckon, NULLEBON 1 APYrMX OTPACnAX NPOMbILLNIEHHOCTU U HAPOAHOM XO35IACTBE.

Peaynssimop MUK-111H npedHa3Ha4eH:

e [N W3MEpEeHWs KOHTPOSIMPYEMOro BXOAHOrO (huU3MYeckoro napameTtpa (Temnepatypa, AasreHue,
pacxof, YpOBeHb M T. n.), 06paboTku, NpeobpasoBaHns U OTOBPaXEHUS ero TeKyLlero sHayeHUsi Ha BCTPOEHHOM
yeTbipexpaspsaaHoOM LdpoBOM MHAMKaTOpE,

e perynstop OPMUPYET BLIXOOAHOW aHaNoOroBbli UMM UMMYMbCHBIA CUrHamn YrnpaBneHWUsl BHELUHUM
WCNONHUTENBHLIM MexaHu3MOoM, obecrneudvBasi aHaroroBoe, WMMYSbCHOE WM MO3ULMOHHOE perynMpoBaHue
BxogHoro. napameTtpa no M1, M, N4 wnu ML 3akoHy B COOTBETCTBMM C 3aAaHHOM MOSb30BaTENEM JI0rMKov paboTbl
1 napaMeTpamMu perynmpoBaHus.
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1.2 O603Ha4eHune perynatopa

Perynatop obo3HavaeTtcs crnieayoLlmm o6pasom:
MWK-111H-AA-C-D-U-L,
oe:

AA Koj BXOOHOro aHanoroBoro curHana:
01 - yHudmumpoBaHHbin oT 0 MA fo 5 MA
02 - yHuduumpoBaHHbii oT 0 MA go 20 MA
03 - yHuduumpoBaHHbIi OT 4 MA o 20 MA
04 - yHndwmumposaHHbein ot 0 B o 10 B
05 - HanpspkeHne ot 0 MB go 75 B
06 - Hanpspkenue ot 0 MB go 200 mB
07 - HanpsbkeHne oTt0 B no 2 B
08 - TCM 50M, W100=1,428, ot mmHyc 50°C go nntoc 200°C
09 - TCM 100M, W 100=1,428, ot muHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 180°C
11 - TCIM 5001, W100=1,391, oT mmuHyc 50°C go nntoc 650°C
12 - TCIT 10001, W100=1,391, ot muHyc 50°C go nntoc 650°C
13 - TCIM rp.21, ot muHyc 50°C go nntoc 650°C
14 - Tepmonapa TXA (K), ot 0°C go nntoc 1300°C
15 - Tepmonapa TXK (L), ot 0°C go nntoc 800°C
16 - Tepmonapa TXK (J), ot 0°C go nntoc 1100°C
17 - Tepmonapa TXKH (E), ot 0°C go nntoc 850°C
18 - Tepmonapa TIMM10 (S), ot 0°C go nntoc 1600°C
19 - Tepmonapa TP (B), ot 0°C go nntoc 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go nnitoc 2500°C

MpumeyaHue: npu 3akase perynatopa C BXOOHbIMU curHanamu ot Tepmonap TIM-10, TP, TBP-1 perynatop
M3roTaBnM1BalOTCA NO OTAENMbHOMY 3akasy W Mocrneqyrlias NepecTpoiika.Ha Apyrve Tunbl BXOAHbLIX CUrHaNoB MPOW3BOAMTCS
TONbKO Ha NPeanpUATUN-U3roTOBUTENE.

C - KOA BbIXOAHOrO aHanoroBoro curHana:
1-010MA 0O 5 MA,
2 - ot 0 MA go 20 MA,
3 -014 MA oo 20 mA.

D - TN BbIXOAHbIX ANCKPETHbLIX CUFHAMNOB:
T - TpaH3UCTOPHbIE BbIXOAbI,
P - peneiHble BbIxoabl.

U - HanpsXeHne NUTaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B nocTOAHHOrO TOKa.

L — ncnonHeHvne nepenHen naHenu (0603HavyeHne KHOMOoK, UHAMKATOPOB 1 AUCNNeEB):
UA - ykpawnHckoe,
EN - adraumnckoe.

BHumanue! [Mpu 3akase perynatoparHeobxoanMo ykasbiBaTh €ro rnosiHoe 0603HaveHne, B KOTOPOM MPUCYTCTBYIOT
TUMbI aHAMNOroBbIX BXOA0B{ @HANOroBOro 1 OUCKPETHLIX BbIXOAOB M HaNPsXKeHNe NUTaHus.

Hanpumep, 3akasaH pecynsmop: MWK-111H-09-2-P-220-UA

IMpwn 3TOM U3roTOBAEHUIO U MOCTaBKE NOTPEOUTENIO NOANEXUT:

1) Perynarop mukponpoueccopHbii MUK-111H,

2) Bxog aHanorosbin Al1 kog 09 - TCM 100M, W100=1,428, ot muHyc 50°C go nntoc 200°C,
3) Beixog aHamoroBbin AO kopf 2 - NocTosiHHbIN TOK OT 0 MA g0 20 MA,

4) Bbixoasl guckpeTHble kog P - peneviHble,

5) HanpsbkeHne nutaHus kog 220 - 220B nepeMeHHOro Toka,

6) VicmonHeHune nepegHen naHenu kog UA - ykpavHckoe.
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1.3 TexHM4YeCKMe XapaKTepUCTUKKN perynatopa

1.3.1 AHanoroBbI BXOOHOW CUrHan

Tabnuya 1.3.1 - TexHU4YecKue xapakmepucmuKu aHasi0208020 8X00HO20 cueHana

TexHU4eckas xapakTepucTmka 3HayeHune
KonnyectBo aHanoroBbix BXO40B 1
Tun BXOAHOro aHanoroBoro curHana YHudmupmposaHHblie (FTOCT 26.011-80)

[MOCTOSIHHBIN TOK:

ot 0 MA oo 5 MA

ot 0 MA oo 20 VA

oT 4 MA go 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Baoo10B

ot 0 MB go 75 mB

ot 0 MB no 200 mB
ot0Bpoo2B

TepmonpeobpasosaTtenu conpotusneHunin AQCTY 2858-94
TCM 50M, W440=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W40=1,428, ot MmmHyc 50°C go nntoc 200°C

TCM rp.23, ot muHyc 50°C gomnntoc 180°C

TCM 5001, W100=1,391, Pt50, ot MuHyc 50°C go nntoc 650°C
TCIM 10001, W10=1,391, Pt100, oT muHyc 50°C go nntoc 650°C
TCM rp.21, o1 MmuHyc 50 °C go nntoc 650°C

Tepmonapsbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXKK (J),-01.0°C no nmtoc 1100°C
TXK (L), ot 0°C po nnitoc 800°C
TXKH (E), ot 0°C go nmtoc 850°C
TXA (K), o1.,0°C go nntoc 1300°C
TMNMN10 (S), o1 0°C po nntoc1600°C
TMNP (B), ot 0°C go,nntoc 1800°C
TBP=1,(A-1), ot 0°C go nntoc 2500°C

Paspelatowas cnocobHoctb AL 16 pa3psaoB
Mpenen gonyckaemon OCHOBHOWN NpUBEAEHHOM <0,2%
NOrpeLIHOCT! U3MEPEHUSI BXOAHbIX NapaMeTPOB
TOYHOCTb MHAMKALNN 0,01 %
Mpenen gonyckaemon ONONHUTENBHOM NOFPELUHOCTH, <02%/10°C
BbI3BaHHOW M3MEHEHMEM TEMMNEPATYPbI OKpYKatoLLel cpeapl
[Mepvog n3mepeHusi, He MeHee 0,1 cek
anbBaHW4eckasi pa3Bsi3ka aHanoroBbIX BXO40B Bxopn ranbBaHW4eCKM U30MMPOBaHbl OT BbIXOAOB U OCTarbHbIX
Lenen, HanpsbkeHne ranbBaHUYECKoW pa3Bsa3ku He MeHee
500 B
MpumeyaHums.
1.AHanozosbili 8xod peaynsmopa. MUK-111H moxem 6bimb cKoHGbuaypupogaH Ha nodkyeHue mobo2o muna
dam4uka.

2.Mpu 3akaze exo0a murna mepmoriapa, 6 kayecmese exo0a memnepamypHol Koppekyuu (komneHcayuu mepmo-34C
Cc80000HbIX KOHUO8 mepMonapbl) UCHONb3yemes O0am4yuk memrepamypbl, KOmopbil Haxodumcs 803/1e KIeMM Ha MbiibHOU
cmopoHe peaynsmopa.

1.3.2 AHanoroBbI BbIXOAHON cUrHan

AO ¢ BbIXOOHOW. aHanoroBbli CUrHam YMpaBfieHUs BHELHUM  UCMOSIHUTENbHbIM  MEXaHU3MOM
(ynpaensitoLlee BO3OENCTBUE) UMK PEFPAHCMUCCUS BXOAHOrO curHana Al.

Tabnuya 1.3.2 - TexHUYecKUe XxapakmepucmuKu aHano208bIX yHUDUUUPOBaHHbIX 8bIXOOHbIX CU2HaI08

TexHU4YeCcKan xapaKrepucTuka 3Ha4yeHue
KonuiectBo aHanorosbIX BbIXO40B 1
Twn BEIXOGHOIO @aHanoroBoro curHana YHucuumposaHHblie FTOCT26.011-80

O1 0 MA oo 5 MA, RH <2000 Om
Ot 0 MA 1o 20 MA, RH < 500 Om
Ot 4 MA go 20 mA, RH < 500 Om

Paspeluatowias cnocobHocTs LIAT 16 paspsigos

[Ipenen gonyckaemown OCHOBHOW NpuBeaeHHOM <0,2%

MOFPELLHOCTM (POPMMPOBAHMS BLIXOLHOMO cUrHana

lMpegen gonyckaemon ONONHUTENbHOW NOrPeLUHOCTH, <0,1%

BbI3BaHHOM,M3MEHEHEM COMPOTUBIEHNS HArpy3ku

Mpepen gomyckaemon AoNONHUTENBHOWM NOrPeLLHOCTH, <02%/10°C

BbI3BAHHOW M3MEHEHMEM TEMMNEPATYPbI OKpYXatoLLen cpeapl

"anbBaHMYeckasi pa3Bsidka aHanoroBoro Bbixoaa Bbixoa ranbBaHWYECKN N30IMPOBAH OT BXOOO0B U OCTabHbIX

Lenen, HanpshkeHue ranbBaHNYeCcKon pasBs3kn He MeHee
500 B
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1.3.3 lucKkpeTHble BbIXOAHbIe CUTHanNbI

1.3.3.1 TpaH3UCTOPHbIN BbIXOS,

Tabnuya 1.3.3.1 - TexHu4Yeckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3uCMopHbIU 8b1X00

TexHuYecKas xapakTepuctuka

3Ha4yeHune

KonnyectBo AMCKPETHbIX BbIXOA0B

2

Twvn BbIXoAa

OTkpbIThiIvi Konnektop (NPN TpaH3ucTopa)

MakcumanbHoe Hanps>XeHne KommytTauum

< 40 B nocTtosiHHOro ToKa

MakcumarnbHbIA TOK Harpy3ku Kaxxgoro Bbixoga

<100 mA

CwurHan noruyeckoro "0"
CwvrHan nornyeckon "1"

Pa3OMKHyToe COCTOsiHME TPaH3UCTOPHOrO Kn4a
3aMKHyToe COCTOSAHME TPAH3UCTOPHOIO KIo4a.

Bug Harpysku

AKTUBHag, NHOYKTUBHaA

HanpﬂmeHme BHELIHEro UICTO4YHMKa NnuTaHna

HectabunuaupoBaHHoe, (20-40)B nocTosIHHOrO TOKa

["anbBaHW4eckasi pa3Bsidka QUCKPETHbLIX BbIXOA0B

Kaxkabin BbIxoA ranbBaHUYeckn 30AMPOBaH OT APYrvX BXOO0B U
ocCTanbHbIX Lienen, HanpshkeHue ranbBaHNYecKor passs3ki He MeHee
500 B

1.3.3.2 PeneliHbili Bbixoq,

Tabnuya 1.3.3.2 - TexHU4YecKue xapakmepucmuku OUCKPEeMHbIX 8bIXO0HbIX CU2Ha08. PesnelHbIl 8bIX00

TexHuYyeckas xapakTepuctuka

3Ha4yeHune

KonnyectBo AOUNCKPETHbIX BbIXOO0B

2

Twvn BbIXOAa

[Nepekniovatowne KOHTaKTbl pene

MakcumMarnbHoe HanpshkeHe KoMMyTauum
nepeMeHHoro (4encTByOLLEE 3HAYEHWE) NN
MOCTOSIHHOTO TOKa

~220B nepemMeHHOro Toka
24B nocTesHHOrO.ToKa

MakcumanbHbI TOK Harpy3Kn Kaxkaoro Bbixoaa

00 8A NnepeMeHHOro Toka Apu akTUBHOW Harpy3ske
80 3A nepeMeHHOro Toka Npyu MHAYKTUBHOWN Harpy3ske (cos@=0.4)

CwurHan noruyeckoro "0"
CwurHan normyeckon "1"

Pa3oMkHyTOE COCTOSIHME KOHTAKTOB pere.
3aMKHYTOE COCTOSIHUE KOHTaKTOB pere.

Bug Harpysku

AKTUBHag, NHOYKTUBHasA

[anbBaHW4eckas pasBs3ka ANCKPETHbIX BbIXOO40B

Kaxxabli BbIXOZ,FafbBaHUYECKW U30NMPOBAH OT APYr1X BXOL4OB M
OCTanbHbIX LIEMEN, HanpshkeHVe ranbBaHUYecKon pasBsi3ku He MeHee
500 B

1.3.4 PerynaTop

Tabnuua 1.3.4 - TexHU4eckue xapakmepucmuku.peaynsmopa

TexHU4ecKas XxapakTepucTuka

3HaueHue

Y1cno KOHTYPOB peryrnmpoBaHust

[lnanasoH M3MMpeHns NnapaMeTpoB HAaCTPOWKK perynstopa:

- KO3 DULINEHT yCUneHus
- BPeMS UHTErpMpoBaHns
- Bpems gnddepeHumnpoBaHus

o1 000,1 oo 050,0
ot 0000 mo 6000
ot 0000 pmo 6000

3oHa HEYYyCTBUTENIbHOCTU

o1 000,0 oo 999,9

CTpykTypa perynsaropa m, N1, na, nna

(3akoHbI perynupoBaHusi) [BYXMO3MLMOHHBIN
Tpexno3nunOoHHbIN
nna-lwmnm

KoHTponupyemble napameTpbl

Vl3mepﬂemaﬂ BeliMvMHa, 3agaHHasa To4ka, 3Ha4eHue Bbixoaa
NN NoJ1I0XKeHNe UCMONMHUTENbHONo MexaHnsma

Bup 6anaHcvpOBKY yana 3agaryvka

CraTtuyeckasi, AMHaMu4eckas
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1.3.5 NMocnepoBatenbHbLIN MHTepdenc RS-485

Tabnuuya 1.3.5 - TexHuyeckue xapakmepucmuku rnocredoeamesibHo2o uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KoHdurypaumm cetn

MHoroToveyHas

Konnyectso npubopos

32 Ha 0OJHOM CErMeHTe

MakcumanbsHasa anvHa nuHuY B npegenax
OJHOro cerMeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX NepegaTynkon

1

[nana3oH ceTeBbIX aapecoB 255

CkopocTb 06MeHa/anvMHa NuHUK cBsi3un 62,5 kout/c 1200 m

(3aBUCMMOCTb 3KCMOHEHLManbHas): 375 kbut/c 300 m
2400 kbut/c 100 m
10000 kbut/c 10m

lNpumeyaHue. Ha ckopocmsix obmeHa cebiuie 116 kbum/c pekomeHOyemcs
UCrosib308amb 3KPaHUPOBaHHbIE 8UMBbIE Maphb.

Twn npuemonepegaTynkon

OundpdepeHumanbHbii, NOTEHLMANbHBIN

Bug kabens

BuTas napa, akpaHMpoBaHHasi BUTas napa

["anbBaHW4eckas pasBsdka

MHTepdelic ranbBaHN4eckn N30N1MpoBaH OT BXOLOB-BbIXOAOB M OCTarnbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaveHune nHtepdeica

Ans KoHUryprpoBaHus perynsitopa, Ans UCNONb30BaHNs B kayecTse
yAaneHHoro ycTpoiicTea npy pabote B COBPEMEHHbIX CETSX ynpaBreHus n
cbopa nHopmaumm (Mprema-nepegadm KoMmana n AaHHbIX)

1.3.6 dnekTpuyeckne AaHHbIe

Tabnuya 1.3.6 - TexHuyeckue xapakmepucmuKu 3/1eKmponumaHusi

TexHU4yecKas XxapakTepucTuka

3HaveHue

OnekTponuTaHune (NOaKMHYEHNE K CETH):
- MOCTOSIHHOrO TOKa
- NepeMEeHHOro Toka

ot 18B oo 36B
ot 100B,401242B, 50y

[MoTpebnsiemblin TOK NO NUTaHuo 24B

<180 A

MoTpebnsiemas MOLLHOCTb OT CETU
nepemeHHoro Toka 2208

<6,5BA

[MogkntoyeHne

CTblnbHOM CTOPOHbI perynatopa ¢ NOMOLLbIO pasbeM — KIeMMbl.

1.3.7 Kopnyc. YcnoBus akcnnyarauum

Tabnuua 1.3.7 - Yenosusi akcrinyamayiu

TexHU4yecKas XxapakTepucTuka

3HaueHue

Kopnyc (BxLLxT):
MUK-111H

LUMTOBOE UCMOJIHEHNE
110 x 106 x 58 mm

MoHTaxHas rnybuHa

63 Mm

BblpeS Ha naHenn

45"°° %927 Mm

Temnepatypa okpyxatLen cpeap!

oT MuHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBnexue

ot 84 klMa go 106,7 kMa

Bubpauums (YacToTHoW/aMnnuTyHOW)

no 60y / go 0,1mm

MomeLeHne

3aKpbITOE, B3PbIBO-, NOXapobesonacHoe.

Bo3aayx B nOMeLLeHUM He JOMMKeH codepaThb Mbiiv U MPUMECH arpeCCUBHBIX
MapoB U ra3os, BbI3blBAKOLLMX KOPPO3MIO (B YaCTHOCTM: ra3os, CoAepx aLLmx
CEPHUCTbIE COEAMHEHUS UMW aMMMaK).

[MonoxeHue Npuv MOHTaxe

COrnacHo NpPoeKkTy

CTeneHs3aluTbl

IP30

Macca'perynsartopa, He 6ornee

300 r
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1.4 CocTaB perynaTtopa
Tabnuuya 1.4 - Komnnekm nocmasku peaynsimopa MUK-111H
0O603HayYeHue HanmeHoBaHue perynstopa KonunyecTteo
MPMK.421457.023 Perynsitop mukponpoueccopHbin MUK-111H 1
PykoBoacTBo no akcnnyataumm
MPMK.421457.023 P3 | (13 pacyeta - 1 ak3emnnsp Ha noboe KonNn4YecTBO U3AENUiA Npy NocTaBke B 1
oavH agpec)
232-109/026-000 Pasbem ceteBow (220B) u Anst NOAKNIOYEHUS BHELLIHUX BbIXOOHbIX Lenewn 1*
734-203 Pasbem ceTeBoit (24B) 1
232-109/026-000 Paszbem aAns noaknioYyeHnst BHELLHUX BXOAHbIX U BbIXOAHbLIX Lienen 1
232-106/026-000 Paszbem ans nogknioYyeHnst BHELLHUX BXOAHbIX U BbIXOAHbIX Lienen 1%
231-131 Pblyar MOHTaXXHbIN ANs KNemm 1
734-230 Pblyar MOHTaXXHbIN AN KNeMM NUTaHNUs 1%

x

Mpu nocTtaeke perynsatopa ¢ nutaHnem 220 B nepemeHHOro Toka.
o
Mpu noctaeke perynstopa ¢ nuTaHnem 24 B nOCTOAHHOrO Toka.

1.5 CpeacTBa U3MepPEHUA, UHCTPYMEHT U NPUHAANIEXHOCTHN

MepeyeHb NpMHaANEXHOCTEN, KOTOpble HEOOXOANMbI ANS KOHTPONS, PEryiuMpoBaHusl, BbIMONHEHNs paboT
no TEXHUYECKOMY obCnyXunBaHuio perynsitopa, npusegeHsl B Tabnuue 1.5 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.5 - lNepeyeHb cpedcme u3MepeHusi, UHCMpPyMeHma U rnpuHadfexHocmel, Komopbie HeobXo00UMbI rpuU 3KCrayamayuu
peaynsmopa MUK-111H

HaumeHoBaHWe cpeacTB N3MepeHnsi, UHCTPYMEHTa 1
M HasHaveHne
NpuUHaANEXHOCTEN

1 BonbTmeTp yHMBepcanbHbiv L300 ismepeHune BbIXOAHOFO CUrHana u KOHTPOSb HaNpPsXKEeHUs NUTaHNs
2 MarasuH conpoTtusneHuii P4831 3apaTunk curHana
3 OudbdepeHumanbHbin BonbTMeTp B1-12 3apatyuk curHana 1 usMepeHue BbIXOOHOro curHana
4 MerommeTtp 94108 V13mepeHune conpoTMBNEHNS U30NaLMN
5 MNMyHUET MeanLMHCK1I [MpoBepka ka4yecTBa MOHTaxa
6 OTBEpTKA Pa3bopka kopnyca
7 Msirkas 653b O4nCTKa,0T NblW U rpsiav

1.6 MapkupoBka u nnoméupoBaHue

1.6.1 MapkupoBka perynsTtopalBeinonHeHa cornacHo FOCT 26828 Ha Tabnuuyke ¢ pa3amepamu COrfacHo
FOCT 12971, koTopas kpenutcs Ha 6OKOBOW CTEHKE Koprnyca perynsaropa.

1.6.2 Ha Tabnnyke HaHeCEHbI Takne 0b603Ha4YeHUs:

a) TOBapHbIV 3HaK NPeaAnpUATUA-N3roTOBUTENS;

0) HaMMeHoBaHue perynaTopa;

B) ycnoBHoe 0603Ha4eHe;

r) o603Ha4YeHNE UCTIONHEHUS;

[) NopsiAKOBbLIA HOMEP perynsitopa no cMcTeMe Hymepauuv NpeanpusaTUsi-usrotToBuTens;
€) rog v KBapTan M3roToBNeHus;

1.6.3 MnomGupoBaHue, perynstopa NpPeanpuaTMemM-usroToBUTeNeM Mnpu BbiNycKe M3 MPOM3BOACTBA He
npeaycMOTPEHO.

1.7 YnakoBka
1.7.1 YnakoBka perynaropa cootsetctByeT TpeboBaHusm FOCT 23170.

1.7.2 Perynatop B COOTBETCTBMM C KOMMIIEKTOM MOCTaBKW YMakoBaH COFMacHO YepTexam npeanpuatus-
N3roTOBUTENSI.

1.7.3 Perynatop. B TpaHCMOPTHOM Tape TPaHCMNOPTUPYETCH MENKUMMU OTMPaBIIeHNSMU Kene3HOLOPOXHbIM
TPaHCNOPTOM (KpbITbIMIA BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

1.7.4 Peryngrtop noasepxeH koHcepBauun cornacHo FOCT 9.014 ans rpynnei lll-l, kaTeropum n ycnosumn
XPaHEHNst U TPAHCNOPTUPOBKU - 4 (BapnaHT BPEMEHHOW BHYTPEHHeN ynakoBku BY-5, BapuaHT 3awmtel B3-10).

1.7.5 B kayecTBe NOTPeOUTENBLCKON Tapbl NPUMEHSIIOTCS KAPTOHHbLIE KOPOOKN M3 rodopupoBaHHOIO KapToHa
cornacHo FOCT 7376 1 MeLLKuN 13 NONMITUNEHOBOW NNEHKM TonwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NpuUMeHeHbl aMopTM3aLnoHHble maTepuansl cornacHo FOCT 5244.



https://lizantan.com/shop/regulyator-mik-111n

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
11

2 PyHKUMOHarbHbIe BO3MOXHOCTH

Cmpykmypa peaynsmopa MWK-111H nocpedcmeom koHguaypayuu moxem O6bimb U3MeHeHa
makum o6pa3om, Yymo Mo2ym 6bimb peweHbi credyroujue 3adaqyu peaysiupoeaHusi:

v" [1ByXNO3ULIMOHHOTO UMK TPEXNO3ULIMOHHOTO perynstopa,

v MNO-perynstopa ¢ aHanorosbiM BbixogoM, MAO-perynsitopa ¢ MMMynbCHbIM BLIXOAOM C BHYTPEHHEN
0o6paTHON CBA3bI0 MO MOMIOXKEHWIO UCMONHUTENbHOrO MexaHuama, NUA-WKWM-perynatopa cMaMnynbCHBIM BbIXOAOM,

v\ perynsitop ¢ aBTOMaTU4eCKOW KOPPEKUMEN N3MepsieMoro W perynupyemoro mapametpa no AaTyuky
TepMOoKoMMeHcauuu,

v KOHTYPOB @aBTOMaTUYECKOro perynupoBaHns ¢ ynpasneHmem ot 9BM,

v\ perynsitopa py4YHOro YynpaBfieHUss WUMMYMbCHbIM WCMOMHUTENbHBIM MEXaHU3MOM, C MWHAUKauMen
3aaloLLero Bo3gencTBmsa 1 MHAuKaumMen nonoxXeHnst UICNONHUTENbHOMO MexaHu3ma,

v uHauKaTopa nsmepsieMol prU3nYeCcKo BENMMNYMHBI.

BHyTpeHHss1 nporpammHas namsatb perynatopa MAK-111H cogepxut 6onblioe KONMMYECTBO CTaHAAPTHBLIX
yHKUMIA, HeobXoouMbIX [ANs  ynpaBrieHuUs TEXHOMNOrM4eckMMmu npoueccamn OGOMbLUMHCTBA — MHXEHEPHbIX
NpUKNagHbiX 3agay, Hanpumep, Takux Kak:

® BO3MOXXHOCTb NOAKMIOYEHNS Pa3NMYHbIX TUMOB AATYNKOB,

® CpaBHeHVe pesyrnbTaTa npeobpas3oBaHNst C YCTaBKaMM MUHUMYM U MakCUMyM, @ Takke curHanusauuio
OTKIMOHEHUN (TEXHONMOMMYECKN OMnacHbIX 30H), BbIGOP TWMa TEXHONMOMMYECKOW curHanusaumm — abcontoTHaa unum
[eBuaLMoHHas (3aBucsLLas OT 3a4aHHON TOYKN),

® NporpamMmHas kannbpoBka KaHarioB Mo BHeLHeMY 06pa3LOBOMY UCTOYHMKY aHanoroBoro curHana,

e LncpoBasa punbTpaums,

® NPOUN3BOSbHOE MacLITabnpoBaHKe LLKan N3MepseMbIX NapaMeTPOB, NIHeapn3aLmnsa BXOAHbIX CUrHaroB,

® 13BNEeYEeHNE KBagpaTHOro KOpHS,

® PEXUMbI CTaTUYECKOWN U AMHAMUYecKon 6anaHCMpPOBKM 3adaHus,

® MOHWTOPUHI MCMPaBHOCTU AATYMKOB (MX NWHUMA CBSA3M WNN U3MEPUTENBHOrO KaHarma) C CUCTEMOM
©e3onacHOro ynpaBneHust UCNOMHUTENbHBIMU MEXaHU3MaMM,

® pPETPaHCMUCCUSI BXOOHbBIX aHANoroBbIX NapameTpoB Ha aHaMoroBbIN BbIXO YCTPOWCTBA U MHOroe Ap.

Perynatop npencraenseTr coboi cBOGOAHO KOHMUIYpUPYEMbIA KOMMaKTHbIN nNpubop. Monb3oBartens, He
UMEIOLLINIA 3HAHUA N HaBbIKOB MPOrpamMMMUPOBaHKS, MOXET MPOCTO BBI3bIBaTb WU UCMOMHATL 3TM (DYHKLUKM MyTeMm
koHdpurypauum perynatopa MUK-111H. Perynsatopel MUK-141H o4eHb rubkne B MCNOMb30BaHWM U MOTYT BbICTPO 1
nerko, M3MEeHMB KOHMUrypaumio, BbINOMHUTE OONbLUMHCTBO BCTpevaembix TpeboBaHui n 3agad ynpasneHus
TEXHONMOrMYEeCKUMM NpoLeccamu.

Perynatopel MWK-111H koHWrypupyloTca ‘Yepe3 nepegHio nNaHenb perynsaropa  unuM  4vepes
ranbBaHW4eckn pasgeneHHbln unHTepdenc, RS-485 (npotokon ModBus), 4To Takke MNO3BOMSET WCMNOMb30BaTh
perynatop B KayecTBe YAaneHHOro ycTpoWcTBa Npu paboTe B COBPEMEHHbIX CeTAX YynpaeneHuss u cbopa
MHopMaLmK.

MapameTpbl koHdurypaumm perynatopa. MUK-111H coxpaHsawTcs B SHEProHe3aBMCMMOM NaMsATM U
perynatop cnocobeH BO30GHOBWUTB, BbINOMHEHME 3aAa@y YNpaBieHUs MNOCMe MNpepbiBaHWUS HanpsbkeHWs NUTaHuS.
BaTtapes pe3epBHOro NMTaHUS He MCNOMb3yeTCA.
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3 KOHCTpYyKUMA perynsatopa n npuHUUN pabdoTbl

3.1 KoHCcTpyKUuA perynaTtopa

Perynatop MUK-111H ckoHCTpynpoBaH no 6MoYHOMY MPUHLMMY M BKINOYAET:
® Ny1acTMaccoBbIf KOpnyc,
e (bpoHTanbHbIA BNOK NepegHen NaHeny ¢ anemeHTaMu obcnyxxmuBaHust (KnasmaTypon) U MHAUKaLMN,

® C (OpPOHTasNIbHOM CTOPOHbI pa3MeLLeHbl CbEMHbIE Pa3beM-KIIEMMbI, K KOTOPbIM AOAKMH0YA0TCA NNTaHKe,
BXOAHbI€ U BbIXOAHbIE CUTHATIbI.

3.2 NepegHAs naHenb perynaTopa

Ons nydwero HabnwogeHWs ©  ynpaBneHus TexHonorvdeckum mpoueccom perynstop MUK-111H
06opyaoBaH akTMBHOWM YeTbipexpas3psigHOW UMGPOBOM UHAMKALMEN AN OTOOPakeHUst M3MepsSeMON BENUYMHbI —
ancnnen MAPAMETP, 3agaHHOM TOYKM M 3HAYEHMS ynpasnsoLwero Bo3aencTBns (npu Haxatun knasuwm BOJbLUE
unu MEHbLE) — gucnnen 3ABOAHHA, Heo6xoaMMbIM KONMYECTBOM KraBuLl 06CNY>XMBaHUSA 1 CUrHANU3aLMOHHbIX
CBETOANOAHbIX MHAMKATOpPOB. BHewHui Bua nepegHen naHenu perynatopa MUK-111H npuseneH Ha pucyHke 3.1.

............................................. E e onite
1 3
CeeToanogHbie UHAVKATOPSI
WHAuKaTopbl | - Knaanlie
MAX, MIN
.................... PEXNM
J YMPABNEHUA

Ovcnnen  :
MAPAMETP

Knasuwn
Oucnnen BOJIbLLE-
3ABJAHHA MEHbBLLE
|
. CBeToavoaHbIe NHAVKATOPbI
COCTOSAHMS Knioven Knaeuvwa Knasuwa
BOJbLIE-MEHBLIE MEHIO MOLTBEPXXOEHMSA

PucyHok 3.1= BHewHul eud nepedHeli naHenu uHoukamopa MUK-111H.

3.3 HasHauyeHue gucnneeB nepegHen naHenu

e fNucnnen MNAPAMETP B pexxvme PABOTA vHOVUmMpyeT 3Ha4YeHne namepsiemMon BENUUYUHbI.
B pexume KOHOUTYPUPOBAHWE wHanumpyeT ypoBeHb KOHdurypauuu, 3atem
HOMep MyHKTa MEHI0, 3aTeM, MUrasi, 3Ha4eH1e napameTpa BbIOPaHHOrO NyHKTa MEHIO.

e Oucnnen 3ABOAHHA B pexnme PABOTA wvHOMUMpyeT 3Ha4yeHUe 3a4aHHOW TOYKM WM NPU HaxaTum
knasuwu [ A] unu [ V] curHan nonoxeHns NCNONHUTENbHOro MexaHuama (B %).
B pexume KOHOUIYPUPOBAHWME  wuHauumpylotcst  cumBonbl  «L nF Dy,
ykasblBaloLue nonb3oBaTentd O TOM, YTO Perynsatop HaxoguTcs B pexume
KOHUrypaumm.
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3.4 HaszHauyeHue cBeTOANOAHBLIX UHANKATOPOB

e Unpaukatop A(MAX) CseTuTcsl, eCcnu 3HAYEHUE W3MEPSEMON BEMUYUHBLI MPEBLILLAET 3HAYEHWE YCTaBKW
curHanmsaumm otkrioHeHus MAX.

e Muaukatop V(MIN) CseTtutcs, ecnu 3Ha4YyeHUE W3MEPSieMOW BENWYMHbI  MEHbLUe 3HaYeHWs  YeTaBKu
curHanusaumm otknoHeHms MIN.

e UHaukaTop CeeToguoaHbin nHaukatop coctosaHus knoda BOJIbLWE vMnynscHOro nnv no3uumuoHHOro
BONbLUE perynatopa. CeeTuTca npuy BkIto4eHHOM knitove BOJNbLIE.

e NHaukaTop CeeToomogHbIi  mHoukaTop  coctosHuss  kmova  MEHBLWIE — wmnynbecHoro ' wnu
MEHbLUE TPEXMNO3MLMOHHOrOo perynatopa. CBeTutcst npu BkntodeHHoM kntode MEHBLLE.

e NnaukaTop PY CBeTuTCH, €Cnn perynaTop HaxoAuTCs B PYYHOM PEXUME ynpasreHus, U He CBeTUTCS,

€Cnu perynsiTop HaxoguTcs B aBTOMaTU4ECKOM PEXUME yrnpaBreHust.
e NugukaTop MNMPI CeeTtutcs, ecnu perynsatop Haxogutces B pexume KOHOUTYPUPOBAHUE.

e UHaumkaTop IHT MwuraeT, ecnu npoucxoauT Nepenada AaHHbIX MO MHTEPGENCHOMY Kakarny CBA3M.

3.5 HaszHauyeHue kKnaBuLl

HaxaTue knaBuwK BbI3blBAET Nepexos 13 aBTOMATUHECKOrO pexuma ynpaBreHUs B pexum
o Knasnwa [¥] PYYHOTO ynpaBneHus u obpartHo (COBMEETHO~C HaxaTvem knasuwm [&], ans
NnoATBepXAeHMS BbINOMHEHWs oriepauun nepexoaa).
Knaeuwa "6Gonblie". Mpu Kaxgom HaXaTwun, 3TON KMNaBWLIM OCYLLECTBNSAETCA yBENUYEHUE
3Ha4YeHUs 3ajaHHOM TOYKM, BbIXOAHOMO CUrHama ynpasneHusi (ynpaBnsiowero BO34encTBns ).
e KnaBuwa [A] Mpu yoepxuBaHUM 3TON KA@BWLLM B HAXaATOM TMOSIOKEHUU YBENWYEHUE 3HAYEHUN
NMPOVCXOANT HEMPEPbLIBHO.

Knasuwa "meHblie!. Mpy Kakaom' HaxaTun 3TOM KMaBULLM OCYLLECTBISETCH YMEHbLUEHNE
3Ha4YeHUs 3agaHHOW TOYKM, BBIXOAHOMO CUrHana ynpasneHuns (ynpaBnsiowero BO3AencTBns ).

e KnaBuwa [V] Mpu yaepXvBaHUM 9TOM KNABUILM B HAXaTOM MOJNIOXKEHWN YMEHbLUEHWE 3HayYeHuw
NPOUCXOANT HEMPEPbIBHO.

KnaBuwa /pegHasHadyeHa ans noaTBepXAeHUs BbIMOMHAEMbIX AEWUCTBUI UMW onepauui,

ana  dukcauuM BBOOUMBIX 3HayeHWi. Hanmpumep, noATBepXaeHuWe nepexoda U3
e KnaBuwa [¢'] aBTOMATUYECKOrO pexuma paboTbl B PeXMM pPy4yHOro ynpasrneHuss u obpaTHo, dukcaums

BBOJA V3MEHEHHO 3a0aHHON TOUKW, MOATBEPXKAEHNE BXOAA B PEXMM KOHGUIypauum u T.n.

Knasuwa npegHagdHavyeHa Ans BbiI30Ba MEHIO KOHUrypauun, Ans BbIXoAa U3 NMyHKTOB MEHHO,
a TaKkKeAns BbIXOAA N3 MEHIO KOHUIypaLunu.

e KnaBuwa [@] B pexvme PABOTA npu KpaTKOBPEMEHHOM HaxaTuW OaHHOW KMNaBWLIWM BKIHOYAETCS PEXUM
n3mMeHeHusi 3agaHus perynatopa (aucnnent SABOAHHA).
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3.6 CTpykTypHaa cxema perynatopa MUK-111H

Al

BXOAHOW U3MepsieMbIn,
KOHTpONUpyeMbIn

M perynupyembliin
napameTp

_7,

LIZANTAN.COM

AO AHanoroBblii BbIXO4
Bbixoa aHanoroeoro
perynsitopa unm Bbixoa
peTpaHcMuccumn

DO1 Ouckper. Bbixoa 1
Kniou BOJIBLUE:

Mutanne ~220B 500y
Wnu NuTaHmne = 24B /

MocnepoBaTenbHbIN

- umn. PerynsTop,
- 2-x No3. perynsarop,
- 3-X No3uL. perynaTop.

nHTepcenc RS-485
KoHdmrypupoBaHue,
npuem-nepeaava
KOMaHA U JaHHbIX

DO2 OuckpeT. BbixoAa 2
Kniou MEHbLLE:

- UMN. perynsTop,

- 3-X No3. perynatop

MUKPOKOHTPONJIEP
|
AN
Y

TemnepaTypHasa KOppeKuusi
XONnoAHoro cnasi Tepmonap MNaHenb MHAWKaLMn

M KnaBuaTtypbl

PucyHok 3.2 - CmpykmypHasi cxema peaynamopa MUK-111H
3.7 NMpuHUMn paboTbl perynatopa MUK-111H

Perynatop MUK-111H, cTpykTypHas cxema KOTOpOro. fpuBedeHa Ha pucyHke 3.2, npeacrtasnseT cobon
YCTPOMCTBO M3MEPEHWUs1 3HAYEHWUsi BXOOHOrO napameTpa, o6paboTtku u npeobpas3oBaHUsi BXOOHOrO CUrHamna u
Bbl4aun ynpaBnsitoLLNX BO3OENCTBUN.

Perynatop MWK-111H pabGotaeT nopj \ynpaBAEHWEM 'COBPEMEHHOIO, BbICOKO WHTErPMPOBAHHOIO
MuKpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbiCOKOcKkopocTHOM KMOIT TexHonorum c¢ HU3Kum
3HepronotpebneHnem. B NOCTOSAHHOM 3anoMUHAKLWLEM YCTPOMCTBE pacnonaraeTcst 6onbLioe Konmy4ecTsBo yHKLUIA
ONs pelleHust 3adad KOHTpons u perynmpoBaHus. [locpeacTBOM KOHUIYpUpPOBaHMS MOMb30BaTeNb MOXET
CaMOCTOATENBHO HAaCcTpauBaTh PErynATOP Ha peLleHre onpeneneHHbIX 3aaauy.

Perynatop MWK-111H OcHalueH, aHanoro-ungpoBbIM npeobpa3oBaTtenemM, UMGPO-aHaNoroBbiM
npeobpasoBaTtenemM, UMPPO-ANCKPETHOrO BbIBOAA, CTOPOXEBLIMW CXEMaMu ANt KOHTPOMsl UMKMNOB paboTbl
nporpamMmmbl, aHeproHesaBucumon namateto EEPROM, NVRAM ons coxpaHeHusi nonb3oBaTenNbCKUX napameTpoB
KOHpMrypaLum u gaHHbIX.

BHyTpeHHsa nporpamma peryngropa MUK-111H dyHKUMOHMPYET C MOCTOSAHHLIM BPEMEHHBIM LMKnoM. B
Hayane Kaxgoro uMkna BHYTPeHHel paboyer nporpaMMbl CHMTBLIBAKOTCS 3HAYEHUS aHanoroBbIX U AUCKPETHbIX
BXOZOB, MNpPOM3BOAMTCS CUMTBIBaHNe 1 00paboTka knaBuaTypbl (nogaBneHve ppebesra um  obOHapyxeHue
[OCTOBEPHOCTM), MPUEM KOMaHA W OaHHbIX U3 nocrnefoBaTenibHoro uHTepdenca. MNpyu noMowm 3TUX BXOOHbLIX
CUrHanoB OCYLUECTBNSIIOTCA, B, COOTBETCTBMW C 3arnporpaMMUpPOBAHHbIMK  (DYHKUMSIMU U NONb30BaTENbCKAMM
napameTpamu KoHdurypaumm, BcepacyeTbl. [ocne aToro ocyliecTsnsieTcs BbiBOA MHOPMaLMKM Ha aHanoroBbIv
BbIXO4, AMCKPETHble BbIX0Ad, HAa MHAMKAUMOHHbIE 3MeMeHTbl, a Tawkke (UKCauus BbIYMCIIEHHbIX BEMNWYMH ANs
pexumMa nepegadu NocnegoBaTensHOro MHTepdeica.

3.7.1 NpuHuMn paboTbl 6r10ka 06paboTKkM aHanoroBoro Bxoaa

Perynatop MUK-111H umeet oanH aHanoroBein BxoA Al, curHan ¢ kotoporo obpabatbiBaeTcs 610kom
npeobpa3oBaHus aHanoroBoro BxogHoro curHana AIN. HacTtpoiiku aToro 6noka BBOAATCS Ha YPOBHU KOHMIypaumm
AINC

AHanoroBbIVi curHan umeet npoueaypy obpaboTkv. [laHHas npoueaypa ncnonb3yeTcs AN npeacraBneHns
BXOOHOrO @HanoroBoro curHana B HeobxoguMmow nonb3oBatento dopme. Ha pucyHke 3.3 nokasaHa
dyHKUMOHarnbHas cxeMa 6noka 06paboTku aHanoroBoro BXO4HOIO cUrHana.
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PucyHok 3.3 — @yHkyuoHanebHasi cxema br10ka rnpeobpasogaHusi 6Xx00HO20 cuaHana

Ha pucyHke npuHsiThie cnegytolwme ob6o3HaveHns:

1. ®unbTp MMNynbcHbIX Nomex. Vcnonb3yeTcs Ans NoAaBmeHus MMMynbcHbix nomex. Onpegensercs
napametpom AIN.05 «MakcumanbHaa ANMTENBHOCTb MMMYFbCHOM nomexu». Ecnu B kakom nmbo
LMKIe M3MEepeHNss TEXHOMNOMMYeCcKoro napameTtpa 0BHapyXeHO ero u3MeHeHue, TO npegnonaraeTcs
BO3MOXHOCTb [EWCTBMA MOMEXVM W BbIXOAHOW CUrHan dopmupyeTca (C y4eToM ycpeaHeHus
N3MEPUTENbHbIX 3HAYEHWUI) N0 NCTEYEHNN YCTaHOBINEHHOIO BPEMEHUN ONNTENBHOCTM NoMexu. To ecTb,
€cnu AnUTENbHOCTb W3MEHeHWs( curHamaw0omnble 3agaHHOrO  Trowexn, TO 3TO  WU3MEHEHWE
pacLeHnBaeTCs Kak eCTECTBEHHOE W MPUHMMAETCS B JanbHelLyo 06paboTKy C 3a4epXKKo BpeMeHM
Tromexn  (pycyHoOk 3.4). PaboTa paHHOro /punbtpa BHOCUT [OMOMHUTENBHOE TPaAHCMOPTHOE
3anasgblBaHne B CUCTEMY PEFRyNUpPOBaHUs, KOTOpoe paBHO BenuyuHe napametpa «MakcumanbHas
ANVUTENbHOCTb UMMYNbCHON/MOMeExXM». [103TOMy BCcerga HyXHO CTPEMUTBCA MUHUMU3NPOBAaTb AaHHbIN
napameTp.

2.  Mogynb HopManusauun/curiana. 3ToT MOAyfb HOPManu3yeT BXOAHOW aHarnoroBbi curHan. BaxHown
yHKUMEN JAaHHOrO MOAYNS €CTb, KOHTPONb AOCTOBEPHOCTM AaHHbIX. B criyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a AvanasoH, KOTOpbIM yCTaHaBnUBAETCA NMpu KanubpoBke perynsitopa, Moayrb
nockINaeT curHan ,perynaTopy 0 HeAOCTOBEPHOCTU AaHHbIX B kaHane. Npyn 3TOM ecnu curHam Huxe
AvanasoHa nameHeHus, Ha aucninee roput’t ~ ~ L, npu npeBbiluennn naHHoro AvanasoHa Ha avcnnee
roput £~ = H. B 06ounx cnyyasx reHepupyeTcst CoBbITUE «Pa3pblB MMHUM CBA3MN C AATHUKOMY .

3. MapameTpbl kannbposkn. OnpenensitoT TOYHOCTb KaHana M MEHSTCA NPV 3aMeHe JaTyuka unm
nepexofge Ha Apyron Tvn Aatuuka. MogpobHee o kannbGpoBKax aHanoroBblX BXOAOB CMOTPUTE B
pasgene, fIOCBALEHHOMY KanmbpoBKam.

4. 3kcnoHeHUuanbHbI MUNLTP (PUCYHOK 3.4). PunbTp Ucnonb3yeTcst AN NoAaBEHUsI MOMEX, a Takke
ONna  noAaaBneHus, «apebesra» MHOUKAUMKM (Y4acTblX W3MEHEHWA MOKa3aHUM perynartopa uM3-3a
konebaHun BxogHoOro, curHana). Onpepgensietca napameTtpom AIN.04 «[lMocTosiHHas BpemeHu
LundppoBoro punsTpar.

5. Mogaynb MacwtabupoBaHusi curHana. AToT Moaynb NMMHUAPU3NPYET U MacLuTabmpyeT BXOAHOM CuUrHan
COFflacHO 324aHHOM foMb3oBaTENlEM HOMUHANLHOW CTATUYECKOW XapakTepUCTUKU AaTyvka, KOTOpbIN
noakmnYeH K AaHHOMY Bxoay. imeeTcsa B BUAY, YTO MMEHHO 3[1eCb BbIOMPAETCS TUN NOAKIMOYEHHOTO K
KaHany patyvka. Takke B 3TOM MoAyrne eCcTb BO3MOXHOCTb W3BMEYEHUS KBAApaTHOrO KOPHsSI U3
BXOOHOro curHana. lMonb3oBatenb MMeeT BO3MOXHOCTb NMHEApU30BaTb CUrHam no COOGCTBEHHOW
KpVBON NHEapusaLuu.

6. Tabnuua KoopavHaT nvHeapu3auum curHana. [dadHaa Tabnvua onpepensieT  KOOpAuHaThl
Monb30BaTENBLCKON NTMHeapu3aumm, napameTpbl KOTOPOW 3aAatoTcsa Ha ypoBHe kKoHdurypauun LNRX un
LNRY.

7. " Mopyns' Koppekuun aHanoroBoro Bxoga. B aTom mogyne curHan, npeobpasoBaHHbIV B NpeablayLumx
Brokax, cmMeLlaeTcs Ha 3afjaHHoe nonb3oBaTteneM (ypoBeHb CORR) 3HauyeHue. 3HayveHne Koppekuum
CYMMUPYETCSi C BXOAHBLIM CUrHanoM wunv BblYUMTAETCSt U3 BXOOHOIO CUrHana, B 3aBUCMMOCTM OT 3Haka
Ko3aphuumeHTa KoppeKkLmn.

MpumeyvaHus:

1. Tlpu BbIGope TuNa JaTyMka C 3afaHHbIM AManasoHOM M3MEPEHWs, B Moayne MaclutabupoBaHus
curHana napameTpbl BbICTaBMAOTCS aBTOMATUYECKU U U3MEHEHME X 3abroKMpOoBaHoO.

2. Tpu nHTepdecHOM BBOAE HACTPOMKU MOAyns HopManu3auuum u punbTPoB HE UMEIDT CMbICNa, Tak
Kak curHan no uHTepdericy nepegaetcs cpasy B MOAYMb MacluTabupoBaHusl curHana.
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PucyHok 3.4 — lNpuHyun pobomsl ¢huribmpa umnyribCHbIX MOMeX U 3KCOHeHYUanbHo20 unbmpa

3.7.2 CtpykTypa 6noka perynuposaHusa MUK-111H
MWK-111H nveet 5 Tnnoe perynatopa (CTRL.00 meHo koHdmrypauum, MNpunoxexue I):

e  2-X NO3WNLUMOHHbIN perynarop,
e  3-X NO3VNLMOHHbIN perynarop,
e NWA-WWM perynsTop,

o [N[O-aHanoroBbIn perynaTop,
e [WAO-MnynbCHBIV perynaTop.

BHyTpeHHsIa cTpykTypa 6noka'perynuposanns MUK-111H 6yaet nmeTtb BUA, NpMBeAEHHbIN HAa pucyHke 3.5.
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CTRL.00=0002
CTRL.00=0004
CTRL.00=0000(1)
CTRL.00=0003
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143
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PucyHok 3.5 - @yHKuyuoHanbHasi cxema brioka peaynupogaHusi MUK-111H.

CTRL.00=0004

144
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3.8 PacnpeneneHue BXoaoB-BbIXOAOB CTPYKTYpbI perynatopa MUK-111H

Tabnuya 3.1 — PacnipedeneHus 8xo008-8bix0008 peaynsimopa MUK-111H

CTpykTypa perynsropa, AHanoroBbIN BXop, AHanorosbli BbIxoq | OWCKpeTHbIN BbIXOA | [UCKPETHBINBLIXOS,
onpegensiemas napaMmeTpom Al AO DO1 DO2
[CTRL.00]

0000 — 2-X MO3MLMOHHBIN PErynsaTop Perynupyembiii PeTpaHcmucens” Bbixoa 2-X M03. CB06. koHdpur "
napameTp perynsitopa

0001 — 3-X NO3WLMOHHBIN perynsaTop Perynupyembin PetpaHcmuccus” Bobixog BOJIbWIE Beixog MEHbLIE
napameTp

0002 — NNA-LLIMM-perynsTop Perynupyembiit PetpaHcmuccus” Boixog MAO-LUNM CB06. koHdur. !
napameTp perynsitopa

0003 — aHanorosbi MAT-perynsaTop Perynupyembin Boixog perynstopa CB06. koHdur. ) CB06. kondur.
napameTp

0004 — MNMNA-MMNYNbCHBIN perynaTop Perynupyembin PeTtpaHcmuccus® Bbixog,BOJIbLLE BoixogMEHbBLUE
napameTp

MpumeyaHus.

1. CurHanbl DO1 n DO2 saenstoTcst cBo6oaHO-KOHUrypupyemeble. T.e. ecnu kakon-nmbo u3 curHanos DO1,
DO2 He 3apelictBOoBaH B CTpyKType BblOpaHHoro tuna perynstopa (cm. mapametp CTRL.00), To cBobogHbin
OMCKPETHBIN BbIXOO MOXET B COOTBETCTBMU C BbIOpaHHOW norvkon paboTbl U yCTaBkamu yrnpaBnsaTbCA OOHUM U3
BblIGpaHHbLIX aHanorosbix curHanos (cm. napameTpsl DOT1.00, DOT2.00).
1.1 Ecnn DOT1.00, DOT2.00 = 0000, TOo ecTb BkNtoYeHa onuusa UHTepdEeNCHOro BbiBOAa, 3TO O3HA4aeT,
YTO A@HHbIM BbIXOAOM YNpaBseT He perynatop, a ynpaenseTcst noMHTepdency.

2. Tpn wncnonb3oBaHUM YHKUMM pPETPaHCMWUCCUM Ha aHamoroBbI BbIXOHA perynsatopa nepegarTcs
cnepytoLme aHarnoroBble curHansl perynatopa (cm. napameTpbl ypoBHa AOT.00):
- 3Ha4YeHMe M3MepsIEMON BENMNYUNHbI PV;

- paccornacoBaHue perynatopa (OTKNOHeHUs);

- 3a[1aHHas TouKa.

3.9 MpuHUMN paboTbl aHaNoroBoro Bbixoaa

Perynatop MAUK-111H nveet oguH aHanoroBbIvi BbIXOA.
AHanoroBbIv BbIXo4 MOXET paboTatb B Taknx ABYX pexumax:

1. PeTtpaHcmuccus (Npsamasg nepegada ¢ macluTabmpoBaHmem) BXOOQHOIO CUrHarna Ha BbIXOA.
2. Bsbixop aHanorosoro MNA-perynatopa.

Mpwu “cnonb3oBaHMM aHaNOroBOro BLIXOAA B PEXUME PEeTPAHCMUCCUU, NCTOYHUKOM CUrHamna MoXeT ObiTb
usmepsiemasi BenmymHa PV; paccornacosaHve perynstopa (OTknoHeHue), 3agaHHas Touka. lNpu paboTe Bbixoaa B
pexvme peTpaHCMUCCUMM BaxkHbIMW, NapamMeTpaMu ecTb: «3HaveHune BXxoAHoro curHana paBHoe 0% BbIXOOHOrO
curHana» u «3HaveHue BxofHoro curhana pasHoe 100% BbIXOAHOro curHanay. ATMMKU napameTpaMu AOCTUraeTcs
mMacltabvpoBaHne BbIXOOHOMO CUrHama ©THOCMTENbHO BXOAHOro. Takum obpa3om, MOXHO peanu3oBaTb BblBOA
aHanoroBoro curHana, Kotopblili 6yaeT NMOBTOPSATb (POpMy curHana, NoAkNioYeHHOro Ha Bxof 6roka aHamoroBoro
BbIBOAA, HO Ha ero onpeAeneHHoM guanasoHe. PvcyHok 3.6 unnioctpupyeT paboTy aHanorosoro BelBOAa B pexunme

peTpaHCM1CCUM.
Mok brok
aHao206020 CUZHaAa oopadomky A0 Brixod AD
3
— D% ' N % dvano-
K
mex. ed 3aHa A0
N
Q

PucyHok 3.6 — Paboma 6r10ka aHarno208020 8b1800a 8 pexxume pempaHcMmuccuu

Kak BugHo 13 pucyHka 3.6, 6nok obpaboTku HOpMMpYyeT BXOOHOW curHarn, npuBoas ero B guanasoH 0 —
100%. BbIXO4HOFO' cUrHana. B 3aBMCMMOCTM OT Tuna BbIXOQHOTO CUrHana 3To OyAeT BbipaxaTbCs B NEKTPUYECKMX
curHamax. Hanpumep, aHanoroBblii Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnydae npu curHane 50% u3
6noka o6paboTkn AO Ha knemmbl 6yaeT nogasatbest Tok 10 MA.
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M3 pucyHka 3.6 BugHO paboTy napameTpoB «3HadeHWe BxoAHoro curHana pasBHoe 0% BbIXOOHOFO
curHana» u «3HadeHne BxogHoro curHana pasHoe 100% BbIxogHOro curHanax». [JaHHble napameTpbl n3obpaxeHsl
Ha PUCYHKE MYHKTUPHBLIMU NMHUAMK B Bnoke obpaboTkm AO. Taknum obpasom, Ha aHanoroBbIn BbIXOA MOXHO NofaTb
TOSbKO MHTEPECYIOLLYIO YaCTb BXOAHOIO curHana.

Mpw ncnonb3oBaHMM aHaNoOroBoro BbIxoda B pexvme BbixoAa aHanorosoro MN[-perynatopa NCTOYHUKOM
CurHana ecTb BbIXOA perynsaropa.

MNepeknioyeHne pexvmoB paboTbl aHaNoOroBoro BbIXOAA OCYLLECTBASETCH aBTomaTu4vecku. Flpu
BKIIOYEHUN perynsatopa B pexum aHanorosoro MN[-perynatopa, aHanorosbIvi BbIXo4 aBTOMaTAYECKU BKIOYaeTes B
pexum paboTbl «Bbixog aHanorosoro [MW[O-perynatopa». Ecnn xe B KOHType BbiOpaH noGon apyron Ttun
perynatopa, TO BbIxO4 aBTOMaTuyeckum paboTaeT B pexume «PeTpaHcmuccusi» € /yKasaHHbIM  UCTOYHUKOM
aHarnoroBoro curHana.

MpumeyaHue:
1. TMapameTpbl HAaCTPOWNKM paboTbl aHaNoOroBoro Bbixofa CrpynnupoBaHbl Ha ypoHe AOT;
2. [1ns xoppekTHoW paboTbl aHanoroBbI BbIXOA, OOMKEH ObiTb OTKanMbpoBaH.

3.10 Jloruka paboTbl AUCKPETHLIX BbIXOA0B

OwnckpeTHble Bbixogpl perynatopa MUK-111H nmerot cBoboaHO KOHMUrypmpyemyto normky pabotbl. 310
3HaA4UT, 4YTO Monb3oBaTenb cam onpefdenseT HasHavyeHue TOro MMM MHOTO  AUCKPETHOro BBIXOAA, €Cru OH He
3a[eicTBOBaH A5 KAKOro-To perynsartopa.

BHumaHue: Ecnn guckpeTHbIN BbIXOA 3a4eWCTBOBaH B CTPYKType ntoboro perymsitopa, TO ANs AAHHOro
OVCKPETHOro BbIXOAa forMka ynpasreHns He UMeeT 3Ha4YeHUs.

Ons guckpeTHoro BbiIxoAda, KOTOpbIM He ucnonb3yetcs. MAO-perynsiTopomM, UCTOYHUMKOM aHaroroBoro
curHana ectb nsamepsiemas senuuuHa PV. [anee no BbiGpaHHol noruke,(DOT1.00,/,DOT2.00) o6pabaThiBaeTcst u
BblAET NMOMMYECKUA HOMb UNW eauHuly, nocne yero copmupyeTcs curHan «Bbikn/Bkn». To ecTb, Ha norvke
KoMnapaTopa MMeeTCsl BO3MOXHOCTb MNOCTPOUTb [ABYX- , TPEX- U MHOTOMO3WULIMOHHBIV pPerynatop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO FOfUKE ABYXMO3ULMOHHOIO perynatopa noka3aH Ha pUCyHKe

3.7n3.8.
o 4
BKI A
0 g
SPH -~ . __TIucrepesnc Lukana '?‘gngeTpa

PucyHok 3.7 — lNpumep pabombl,ebix00HO20 ycmpoucmea o sio2uke 0bpaTHOro 2-x Mo3uyUOHHOZ0 yrpaesieHust
n.CTRL.00=0000, n. CTRL.02=0000

DO

BKI

0 >

i > 00%
MvcTepesnc _---~ SP Lkana napameTpa

PucyHok 3.8 — lNpumep pabombl 8bix00HO20 ycmpoucmea 10 f102UKe MPSIMO20 2-X MO3UUUOHHO20 YrpasneHus .
CTRL.00=0000, n. CTRL.02=0001

Ana vMnynbCcHOrO perynsatopa CywecTByeT TakoWm napameTp, Kak 3agepxka Ha BkmioveHns DO B
NPOTMBOMOMOXHOM HampasneHnt. OTO BpeMs nay3bl, MOCNe KOTOPOro BO3MOXHO W3MEHEHWe HanpasreHusi
OBWXKEHNS MCMONHUTENbHOrO MexaHu3ma npu COOTBETCTBYIOLLEM paccornacoBaHnu (C Lenbio 3aluTbl CXem
yrpasneHns OT NIULLHNX BKITIOYEHWIN 1 CaMOro 3rieKkTpoasurartens).

TpexnosuumoHHbIi perynaTtop paboTaeT Tonbko B obpaTHOM Tune ynpaeneHus perynatopa. Korga
napameTp,pacTeT U CTaHOBMTCA 4yTb OomMblue 3afaHHOM TOYKW, TO BO3HMKAET CUTyauus Korga BKIOYeHbl OBa
BbIxo4a. OTONHe AOMNyCTUMO, KOrga perynsatop ynpasnsieT peBepcuBHbIM ABuratenem. [nsa msberaHus nogobHom
cuTyaumm Heobxoaummo wucnonb3oBatb napameTp CTRL.06 — 30Ha He4yBCTBMTEMBHOCTU 3-X MO3WULMOHHOMO
perynsTopa (MepTBas 30Ha). Torga Bbixodbl perynstopa 6yayT pabotaTb No normke, NokazaHHOM Ha pucyHke 3.9.
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DO1 M'ctepesnc —
A (Kn"?ﬁ Gonblue) e —
e - | .
| y G -
v |
O >
0,
< MepTBas soHa . MepTBas 30Ha N
‘ CTRLAS >« CTRL.06

PucyHok 3.9 - Ipaghuk pabombl QuCKpemHbIX 8bIX0008 3-X MO3ULUUOHHOZ20 peaynsimopa C UCMOIb308aHUEM 30Hb!
HeyysecmeumernbHocmu (CTRL.06)

[lBa AMCKpeTHbIX BbIXoA4a MOTYT UCMONb30BaTb B KAYECTBE BXOOAHOrQ CUrHana OAMH W TOT Xe aHanorosbli
BXx0A (Al) 1 NICNONHATL KaXablN CBOKO NOTNKY poBoThI.

BbixogHon curHan MoxeT ObiTb CTaTUYECKMM W MMMYMbCHBIM (AUHamuyeckum). BbliBop anutensHOCTM
(Tvna) BbIXOAHOrO curHana npoussogutcs Ha ypoBHe DOT1.05, DOT2.05. AnuTenbHOCTb BLIXOLHOMO MMMYrbCa,
pasHasa 000,0 cooTBeTCTBYET CTaTUYECKOMY BbIXOAHOMY CUrHany.

[na npumepa nMnNynbCHOrO BbiXxoga BblibepeM Nornky paboTbl AWCKPETHOTO BbIXOAA — MeHblUe yCTaBKu
MIN (DOT1.00=0002), AnMTenbHOCTL MMNYNbCHOro curHana - 3 cekyHabl (DOT1.01=003,0). BbixogHow curHan npu
Takux napameTpax n3obpaxeH Ha pucyHke 3.10.

PucyHok 3.10 — Npaghuk pabomsi QUCKpPemHoz20 8bixo0a npu UMyIbCHOM murie 8biX00H020 cugHasa

3.11 NMpuHUMN paboTbl TEXHONOrMYeCKOM CUrHanM3auum

[nsa BxogHoro napameTtpa PV Apou3BoaMTCS KOHTPOSb BbIXOAA €ro 3a rpaHuvLbl YCTaBOK TEXHONOrMYeCckon
CcurHanmsaumm.

Heo6xoanMMmMO' MOMHUTbL, YTO YCTaBKMW CUrHanusauuyv LOIMKHbI BXOAWTb B FpaHuLbl pa3maxa LiKanbl
N3MepPSIEMON BEINYMHBI.

TexHonormnyeckas cMrHanuM3auusa Ucnonb3yeTcst Anst curHanusaummn Ha nHamkatopax MIN n MAX nepegHen
naHenu perynatopa, CUrHanmsaluy Ha BepxXHeM ypOBHe, a Takke AN Norukm paboTbl AUCKPETHbIX BbIXOOOB Kak
o06o6LeHHas TExHOMomMyeckasa curHanmaaums (n.m. DOT1.00=[0005], DOT2.00=[0005]).

CocTosiHue 06006LLEHHO’, TEXHOMNOMMYECKON CMrHanM3auum 3anvcbisaetcs B peructp 14 (cm. tabnuuy B.1).

TexHonornyeckas/CUrHanu3aumsa umeeT Asa Buga:

- abconioTHas (urHanusaums. Mcnonb3yeTcs, Korga HYXHO CUrHanuM3vMpoBaTb BbIXO4 NapameTpa 3a
yCTaHOBfE€HHbIE rpaHuLbl. B Takom crniyyae 3a4atoTcs HUXKHME W BEPXHUE rpaHuMLbl TEXHOOMMYECKON CUrHanmusaLmu.

= OeBuaUMOHHas curHanusauus. Mcnonb3yeTcs Korga HyKHO — CUTHanMmM3upoBaTb  OTKITOHEHWE
TEXHONOIMYECKOro napameTpa OT 3HaYeHUs1 3aAaHHON TOYKM Ha 3HAaYeHUe YCTaBOK TEXHOIOTMYECKOW CMrHanusauum.

Mpumep abcontoTHOM 1 AEBMALMOHHON CUrHaNM3auum npuBeaeH Ha pucyHkax 3.11 n 3.12.

lMcTepe3anc TEXHOMOrM4eckon curHanusauum 3agaetcd B nyHkte meHio CTRL.15. MNpuHumn paboTsbl
rmcTepesuca npeacraBneH Ha pucyHkax 3.11 mn 3.12.
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A
. MyHKT MeHto
BepxHuii npegen AIN.02
pa3mMaxa LuKansbl
Ycraska MAX
TexH.cur. | o T T T T B WY VO CTRLE

"'mcTepesmnc TexHonornyeckomn
cUrHanusaumm CTRL.A5

yCTaBKa MIN _____________ —W —————— CTRL13
TEXH. CWr. | )
- 1 1
HwxHun npegen 1 | AIN.01

pasmaxa Lwkanbl

TexH. cur.
MAX

v

A
TexH. cmr.‘ ) '
MIN

v

PucyHok 3.11 - Ipaghuk cpabameigaHusi abconomHol mexHonoaudeckol cueHanusayuu n.CTRL.12=0000

A
[yHKT MeHI0

BepxHun npegen
P PeA AIN.02

pasmMaxa LKarnbl

'ncTepesunc TexHonornyeckomn

>

pasmMaxa LwkKarnbl

A
Texw.owr| 0 v —_—
MAX L

3H. MAX curHanusauuu CTRL.15
3apaHHas TEXH.CUT.
Toyka (SP) i , 3H. MIN
' ! TEXH.CHT.
1
: |
¥ )
[ (P, [RSSUEE. N * ..... oA CTRL.13
1 1 1
1
Hwxrunit npeaen [ : ' | AIN.01
1
1
1
1
1

SN IR I
v

4
TEexH. Cur. L ____________________________
MIN

v

PucyHok 3.12 - pagpuk cpabambieaHus OeguayuoHHOU mexHonoauyeckol cueHanuszayuu n. CTRL.12=0001
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4 Achonb30oBaHue No HazHaA4YeHuro

4.1 3KCI'I.I1yaTaL|MOHHbIe orpaHuy4yeHus Npun Ucnosib3oBaHUu peryndaTopa

4.1.1 MecTo yctaHoBku perynatopa MUK-111H gomkHo oTBevaTb crieAyoLwmnm yCroBUSM:

- obecneynBatb yaobHble ycrnoBus Anst 06CnyXMBaHUs U EMOHTaxa;

- Temnepatypa W OTHOCUTENbHas BMAXHOCTb OKpYXalwLlero BO3Ayxa /[AOJKHa COOTBETCTBOBATH
TpeboBaHUAM KNMMaTUYECKOrO UCMOSTHEHUS perynaTopa;

- OKpyxamwLasa cpefa He OOoMmKHa codepxaTb TOKONMPOBOAALMX NpUMecen, a Takke npuMmecein, Kotopble
BbI3bIBAIOT KOPPO3UNIO AeTanen perynaropa;

- HanpsKeHHOCTb MarHUTHbIX MNONEW, BbI3BaHHbIX BHELLUHMMMW NCTOYHUKAMU MEPEMEHHOrO Toka YacToTON
50 Ty v  BbI3BAHHLIX  BHELWHUMW  WUCTOYHMKAMM  MOCTOSIHHOTO  TOKa, He ' AofhKHa  npeBbllaTb
400 A/wm;

- NapamMeTpbl BUOpaLmmn OOIMKHbI COOTBETCTBOBATL UCMonHeHnto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyatauum perynatopa HeobXxoAMMO UCKINIOUNTL:

- nonagaHve TOKONPoBOAALLEN NbIfN UMK XUOKOCTU BHYTPb Perynatopa;

- Hanu4yne NOCTOPOHHMX NPeAMETOB BONN3M perynatopa, yXyALuaLwmuX ero eCTeCTBEHHOE OxnaxaeHue.

4.1.3 Bo Bpems akcnnyatauum Heobxoammo crneouTb 3a TeM, 4ToObl NoAcOoedMHEHHble K perynatopy
npoBoa He nepenambiBafiCb B MECTaX KOHTaKTa C KneMMamu U HE UMENW NOBPEXAEHNI N30AALNN.

4.2 MNoagroToBKa perynartopa K ucnonb3oBaHuio. Tpe6boBaHUA K MeCTy YCTaHOBKMU

4.2.1 OcBoboaguTe perynatop OT ynaKoBKU.

4.2.2 Tepen Hayanom MOHTaxa perynsatopa HeobXxoAMmo BbIAOIHWTL BHELWHWM ocmoTp. [lpu atom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKN 1 OTCYTCTBME MEXAHNYECKMNX MOBPEXOEHWA.

4.2.3 Perynatop pomkeH ycTaHaBnuBaTbCcA B! 3aKPbITOM 'B3pbIBOGE30ONacHOM M noxapobesonacHoM
nomMelleHnn. Vicnonbayite perynsatop npu TemnepaTtype U BRAAXHOCTWU, oTBevalwmum TpeboBaHUSM M yCrioBUSAM
3Kcnnyatauun, ykasaHHbIM B rraBe 1 HacToAWEN MHCTPYKLMK.

4.2.4 He sarpomoxpgante NpoCTPaHCTBO BOKPYr YCTPOWCTBa»ANSA HOpManbHoro Tennoobmera. OteBegute
[OCTaTOYHO MecTa ANA eCTECTBEHHOW BEHTUMAUMK YCTponcTBa. He 3akpbiBanTe BEHTUNSLMOHHbIE OTBEPCTUSA Ha
Kopnyce yctpomncTtsa. Ecnn perynatop noasepraeTcs HarpeBaHuvio, AN ero oxnaxaeHws Ao TemnepaTypbl Huxe
70°C, ncnonb3ynte BEHTUNATOP.

425 T[abapuTHble U npucoeanHuTenbHble pasmepbl  Perynatopa MWK-111H  npuBegeHbl B
npunoxexHmm A.

4.3 CoeanHeHue ¢ BHelWHMMM ycTpoucTBamu. BxoaoHble 1 BbIXOAHbIE Lenu

4.3.1 BHUMAHMUE!!! Mpwmopkntodenumn perynstopa MUK-111H cobniogaTe ykasaHus mep 6e3onacHocTu
pasgena 6 HacTosILLEero pyKoBOACTBaA.

4.3.2 KabenbHble cBa3u, coeannsowme perynatop MUK-111H, nogkniovaroTca Yepes KrneMMHble KONOoAKM
B COOTBETCTBMM C TpeboBaHnaMU gencTeyowmx "MpaBun yCcTponcTeBa anekTpoycTaHOBOK".

4.3.3 MopgkntoveHne Bxo4oB-BbixoaoB k perynatopy MUK-111H npousBogaT B COOTBETCTBMM CO CXEMaMMU
BHELLUHWX COEAMHEHWI, NPUBEAEHHbIX B NpuioxeHun b.

4.3.4 Tlpn nOOKMOYEHUM TNVHUIA. CBS3N K BXOOHBIM M BbIXOAHBIM KMEMMaMm MpUHMManTe Mepbl Mo
YMEHBLUEHUIO BINUSHUA HaBEAEHHbIX LUYMOB: UCrO/b3ylme BXOAHblE W (MNM) BbIXOAHbIE LUYMOMNOAABMSHOLLME
GunbTpbl ONS perynstopa (B T.4. ceTeBble), LuymonodaBnsiowme unbTpbl ANs NepudepuiiHbiX YCTPOMWCTB,
ncnonb3ynTe BHyTpPeHHUE LunpoBble (hunbTpbl aHanorosbix Bxogos perynsatopa MUK-111H.

4.3.5 He ponyckaeTtcs 06beguHATbL B 0OHOM kabene (kryTe) uenu, no KOTopbIM NepefarTcsi aHarnorosble,
NMHTEPENCHBIEACUTHAMBI U CUIIBHOTOYHbIE CUTHArNbHbIE WIM CUITbHOTOYHbIE CWUMOBbIE Lenu. [ns ymMmeHbLUeHUsi
HaBeAEHHOro lWyMa OTAENuTE. JIVHUM BbICOKOrO HaMpSXXEeHWUs UNW NWHUK, NPOBOASALIME 3HaYWUTErNbHblE TOKW, OT
OpYyrMX NUHWIA, @) Takke  M30erante napannenbHOro unu obliero MnOAKMYEHUS C JIMHUSAMU NUTAHUS Npu
NOAKMOYEHNM K BbIBOOAMY

4.3.6 HeobxogumocTb 3KkpaHMpOBaHWsi kabernen, nMo KOTOPbIM nepedaeTcsi MHopmauusl, 3aBUCUT OT
AnunHbl kKabenbHbIX CBA3EM M OT YPOBHSI MOMEX B 30HE Npoknagkn kabens. PekomeHayeTcs ucnonb3oBaTb
nsonupyoLine Tpyoku, KaHarbl, NOTKA UNN 3KPAaHUPOBaHHbIE MUHUW.

43.7 [lpumeHeHue SKpaHUPOBAHHOMW BWUTOM Napbl B  MNPOMBIWEHHbIX  YCNOBUAX  SABNSETCA
NPeAnoYTUTENBHBLIM, NMOCKOIbKY 3TO obecneynBaeT MofyvyeHne BbICOKOrO COOTHOLUEHUSI CUrHan/lWyMm u 3awuTy oT
CUH(pa3HOM NoMeXxXu.

4.3.8 [logkniovarite cTabunusaTopbl UK LWyMONoAasnsowme GunbTpbl K nepudepuiiHeiM yCTPOMCTBaM,
FEHEPUPUPYIOLLUM £ SFIEKTPOMArHUTHbIE M UMMYJNbCHbIE MOMexM (B 4aCTHOCTM, MOTOpaM, TpaHcgopmaTtopam,
corieHonaam, MarHUTHbIM KaTyLLKam 1 ApyruM YCTPOMCTBaM, MMEIOLLMM U3MyYatoLme KOMMNOHEHTHI).
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4.4 MNMoaknoyeHUe 3NeKTPonMTaHUA 6510KOB

4.4.1 BHUMAHUE!!! Tlpn nogkntoveHun anektponutanus perynsatopa MUK-111H cobniogatb ykasaHus
mep 6e3onacHocTu pasgena 6 HacTosLwero pykoBoAcTBa.

442 Ona obecneyeHnss crtabunbHon paboTbl obopyAoBaHWsA, KonebaHus HanpsxeHus W YacToThbl
nuTaloLLEen 3MeKTPOCeTU AOIMKHbI HAXOAUTLCHA B Npeaenax TexHudeckux TpeboBaHuN, yka3aHHbix:B.pasgene 1;.a
ONSA KaXaoro COCTaBMSALLEro KOMNOHEHTa CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMU MO aKkcrnyaTaumn. [pu
Heo6XoAMMOCTH, ANS HENpPepbiBHbIX TEXHOMOIMMYECKUX MpOLECCOB AOIMKHa ObiTb NpedycMoTpeHa 3alura oT
OTKITHOYEHMS (MNU BbIXOAA U3 CTPOS) CUCTEMbI NMOAAYM IMEKTPONUTAHNS — YCTAaHOBKOW MCTOMHMKOB becnepeBoiHoro
nuTaHus.

4.4.3 Ona perynatopoB MWK-111H c ucnomHeHuem Onsg nutaHWs OT ceTM MEpeMeHHoro Toka 220B
npoBoda 9NeKTpPonuMTaHus ceTu nepemMeHHoro Toka 220B nogknwovakoTcs K knemmam  korogku' 220B,
pacnonoxeHHoOn Ha 3agHen naHenu perynatopa MUK-111H.

4.4.4 YctaHaBnvBas Wymonoaasnsowmnin punbTp (CUrHanbHbIM Unn ceteBon), 06s3aTenbHO YTOUHUTE ero
napameTpbl (MCnonb3yemMoe HanpshkeHue W nponyckaemble Toku). Pacnonaramte dunbTp kak MoOXHO 6nwke K
perynsTopy.

4.5 KoHdmurypauumsa perynsartopa

Perynatop npeacrtaensieT coboii cBo60AHO KOHUIyprpyeMbiii KOMNaKTHBIA PeryasaTop. MNonb3oBaTenb, He
UMEILLNIA 3HAHWIA U HaBbIKOB MPOrpamMMMPOBaHNS, MOXET MPOCTO BbI3blBaTb U UCMOAHATL pasnuuHble OyHKLUN
nytem koHdurypauumn perynstopa MUK-111H. Perynstopel MUK=111H o4eHb rubkue B MCMONb30BaHWM U MOTYT
ObICTPO W nerko, WM3MEeHVWB KOHMUrypaumio, BbINOMHUTL OGOMBIIMHECTBO BCTpeyaembix TpeboBaHui w 3apad
yrnpaBreHnsa TEXHONMOrMYeCKUMn NpoLeccamu.

Perynatopel MWK-111H  koHcurypmpytoTca 4Yepes nepeaHio . NaHenb perynstopa  unu  4yepes
ranbBaHWYeCKN pasfgeneHHbii uHTepdenc RS-485 (nposokon..ModBus), UTo 'Takke no3BoOMsieT MCNonb3oBaTb
perynaTop B KayecTBe YyAareHHOro KOHTponnepa npu. paboTe B COBPEMEHHBIX CeTsiX ynpaBneHus u cbopa
MHopMaLmK.

MapameTpbl koHdUrypaumm perynatopa MWK-111H “coxpaHsatoTcs B 3HEpProHesaBMCMMOW MaMATU WU
perynatop cnocobeH BO30GHOBWUTL BbINOMHEHWE 3a4ay ynpaBneHUs [OoCne MnpepbiBaHWUA HanpsXKeHUs MuTaHus.
BaTtapes pe3epBHOro NMTaHUSA He MCNOMb3yeTCA.

Mporpamma koHdurypaumm perynstopa MUK-111H gomkHa 6biTb cocTaBneHa 3apaHee u odopmreHa B
BuAe Tabnuubl (CM. npunoxenwne M), yTo n3baBuT NOABb3OBaTENSA OT OWMOOK NPV BBOAE NapamMeTpoB KOHUrypaumm.

HasHaueHne anemeHTOB nepegHen naHenu,, HasHayeHue CBEeTOAMOOHbIX WHOWKATOPOB W Khasuw -
npeacTaBneHo B COOTBETCTBYOLWMX pa3aenax rnasbl 3. [lopsiaok KoHUrypauum nsnoxeH B 3TOM rnase.

4.6 Pexxsum PABOTA

Bonee getanbHO pexvmbl paboTbl, YPOBHU 3aLLUMTBI U PEXMM KOHUrypauum onucaHbl B MOCreayoLumx
pasgenax faHHoW rmasbl. [luarpamma pexxumoB paboTbl, 3awwmTel n HacTpoek perynatopa MUK-111H npveeaeHa Ha

pucyHke 4.1.
p
MutaHne
L BKJTHOYEHO
Y
-
Pexum PABOTA
Pexunm

KOHdUrypaLmm n HacTpoek

RucyHok 441 - Juaepamma pexxumos pabomsl, 3awumsl U Hacmpoek peaynsamopa MUK-111H
Perynarop nepexogut B pexum «POBOTA» Bcsikuin pas, korga BKNoYaeTCcsa nuTaHue.

B. npouecce pabombi MOXHO OCYLLECTBNSATb MOHWUTOPWHF, T.€. BU3yarbHO OTCIEXMBaTb U3MeEpPSeMYyHo
BENMUYMHY, 3aAaHHYI0 TOYKY M 3HAYEHUE OUCKPETHOrO YNpaBnsiioLLero BO34eNCTBUsSt HA CBETOAMOOHBbIX UHAMKaTopax
unu 3HayeHns Boixoga MUO-perynstopa B npoueHTax npy HaxaTtum knasuwn [A] “Oonbwe” unu [ V] “meHblue’(B
PYYHOM PEXUME 3TUMK KNaBuLLIAMWU U3MEHSIETCA ynpasnsiowme Bo3geincteue). Kpome Toro, Ha CBETOANOAHBIX
MHOMKaTOpax MOXHO OTCHeXMBaTb CUrHambl TEXHOMOTMMYECKON CUrHanmusaumMu npu NPEBbILEHUN BEPXHEro WU
HWKHEFO NpefenoB OTKIIOHEHUS.
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4.6.1 UameHeHUe pexxuma ynpaBrieHUA perynsatopa

B perynatope MUK-111H nveetcsa aBa pexuma ynpasneHnss o6 bekTom perynmpoBaHus:
® aBTOMaTUYECKNI PEXNM YNpaBneHus,
® PYYHOWN PEXUM YrpaBneHus.
Pexum ynpasneHusi perynstopa - aBTOMaTUYeCKU UM PYYHOW ABNSIETCA 3aroMuHaemMbiM COCMOSHUEM.
[Mocne BKNIOYEHWS MUTaHWUA PerynAaTop HaxoAUTCA B TOM pexuWme, B KOTOPOM OH Haxoguiacs Ha MOMEHT
OTKITOYEHMSA.

ABTOMaTU4YeCKUM > Py4Hon
knaeuwm [¥] + [¢]

PeXxum nHgukaTtop PYY pexXum
ynpaBJrieHus yapaBieHus

ABTOMaTU4YeCKUI pexuM ynpasneHus. Nepexoa Ha pyHHOM peXxum ynpasneHue

ABTOMaTHyeCcKuUi e B aBTOMaTUYECKOM pexmme ynpasneHna perynatop ynpasndeTt 00BHEKTOM perynmpoBaHua

pexum cornacHo BbIOpPaHHOrO 3akoHa pPerynupoBaHUst M C. COOTBETCTBYIOLUMMW HacTponKamu
ynpaBrieHus nonb3oBaTens.
O pPyy e B aBTOMaTU4eCcKoM pexume ynpaeneHuamHamkatop PYY Ha nepegHen naHenu noraiueH.
& [¥] e [Ins nepexoda B PyYHON pexXvM ynpasrneHus,Heobxooumo Haxatb knasuwy [¥] Ha
nepegHen naHenu perynsaropa.
* PYY e ingukaTtop PYY Ha nepegHen naHenn HaunHaeT MuraTtb.
e [J] e Ecnu onepatop Haxan knaeuwy [¢] B npouecce MwuraHua uHaukatopa PYY
® PydY (npubnuantenbHo 3-4 ceKkyHabl) — NPOU3OMAET uKkcayusi 8bI6pPaHHO20 pexxuma n pPerynarop

nepengeT B pexvM pPyyHOro ympasneHus, nHavkatop PYY 6yget cBetutbeca — 4to Gygert B
AanbHenwemM ykasbiBaTb Ha Py4HON PEXUMIYAPaBIEHWS.

YpoeeHb e Ecnu onepatop He nodmeepxdaem cBOVX OeNcTBuUi Haxatumem knasuwwm [¢'], To gaHHbIe

3awumsi aencreung onepatopa BOCNPUHUMAKTCA KaK HeBepHoe oencrtene  unu cnyqaﬂHoe
nepekxnyeHne pexmnmva ynpasieHUs.

PyuHow pexum ynpaBneHus. Mepexoa Ha aBTOMaTUYECKUIA PEXUM ynpaBneHus

Py4yHol pexum e B pyyHOM pexume ynpaBneHUsi onepatop C nepenHen naHenu ¢ NoMollbio knasuw [A]
ynpaeneHus “6onbwe” u [Y] “mMeHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMUpyeT
3HayeHne ynpasnsoLLLEro BO3AENCTBNS, NogaBaeMoe Ha NCMONMHUTENbHBI MEXaHWU3M.
® rPyy o iHgukaTtop-PYY,Ha nepeaHen naHenu cBetTuTcs.
@ [¥] e [1ns flepexofa B aBTOMATUHYECKUIA PEXUM ynpaBneHns Heobxoanmo HaxaTtb knasuiny [¥]

Ha nepeaHeit.naHenun perynaropa.

e Havkatop PYY Ha nepefgHel naHenn HaunmHaeT Muratb, €Crv OnepaTop Haxan Knasuily

* PYY [¢] B mpouecce muranusi vHamkatopa PYY (npubnusutensHo 3-4 cekyHibl) — npousoigert

¢ukcayus eblbpaHHO20 pexuma W perynatop nepevgeTr B PEexXVM aBTOMaTUYeCcKoro

& [¢] ynpaenenvs, uHgvkatop PYY noracHeTr — uyto OygeT B panbHedweMm ykasbiBaTb Ha
O Py aBTOMaTMYECKNI PEXUM YMpPaBIeH s,

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxkaTuem knasuwm [¢'], To gaHHbIe

3awumesli AeNCTBMSA onepaTopa BOCMPUHUMMAIOTCA Kak HeBepHoe [eWCTBMe WM cryyYanHoe

AepekKnyeHne pexmma ynpasneHus.
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4.6.2 N3meHeHMe 3HaYeHUA 3aJaHHON TOUYKHU

Mpu BknioveHun perynatopa MUK-111H yctaHasnueaetca pexum PABOTA. Ha agwcnnen NMAPAMETP
BbIBOAWUTCS 3HAYEHME n3mepsieMon BenuumHbl, a Ha aucnnei SABOAHHA — 3HauyeHve 3agaHHON TOYKW.

3agaHHas Touyka U3MeHsieTcs ¢ nepegHen naHenu perynsitopa. MNMpu KpaTKOBPEMEHHOM HaXaTW KiaBuLLn
[ﬂ] Ha auncnnee 3ABOAHHSA BbiBoouTCs 3HadeHWe 3adaHHOM TOYKM B MUrarolum BUAeE, YTO.O3Ha4aeT BXO4,. B
pexnM n3aMeHeHus 3agaHus. 3HavyeHue 3aaHHON TOYKM SABNSIETCA 3arnoMuHaeMmbIM 3HadyeHuUeM. Flocne BknoyeHus
NUTaHWSA perynsTop HauMHaeT paboTy C TeM 3HaYeHVEeM 3aaHHOM TOYKM, KOTOpPOoe GbiNo Ha'MOMEHT OTKITHHEHNS.

3agaHHasa Touka ncnonb3yeTcd TONbKO B aBTOMATU4YEeCKOM pexXume ynpaslieHud, HO WU3MeHATb ee

BO3MOXHO KaK B Py4HOM (ecnu ucrnonb3yeTcs AnHammnyeckas 6anaHcupoBka), Tak U B aBTOMaTU4eCKOM pexunme.
3apaHve ycTaHaBnuBaeTCs Nonb3oBaTenem 1 ucrnonb3yeTcs npu pabote perynatopos (ypoBeHb CTRL).

N3mMeHeHMe 3HaYeHUA 3agaHHON TOUKHU

e 1N M3MEHeHMs1 3HayeHUs 3adaHHOW TOYKM HEOoOXOAMMO KPaTKOBPEMEHHO HaxaTb

e [A knasmy [Q].
e [ucnnen 3ABOAHHA HauyHeT murate. Ha paHHOM @Tanesmpu Murawowem aucnnee
§ 015.0 3ABOAHHSA B0o3MOXHO M3MEHEHWE 3HAYEHUS 3aJaHHON TOYKM.
e C nepepgHelt naHenu ¢ nomoLlbio knaBuli[A] “Gonbwe” . n [V] “MeHbLUE”, yCTaHOBUTL
= [A] HeoOxoaMMoe 3HayYeHre 3agaHHoM TOYKK, uHanumpyemon Ha'ancnnee 3ABOAHHSA.
= [V]

e Ecnu onepatop Haxan knasuuy.[<'].B.npouecce, muraHnsa aucrnen 3ABOAHHSA
- [¢] (npnbnuantensHo 3-4 ceKyHAbl) = PErynaTtop nepevaeT Ha pexum yrnpasreHWs C HOBbIM
3Ha4YeHneM BHYTPEHHEN 3a4aHHOW TOYKN:

3ABOAHHA o lucnnen 3ABOAHHA nepectaet muratb U CBETUTCS POBHBIM CBETOM

e Ecnu onepatop He nodmeepxdaem CBOUX AENCTBUIN HaxaTem knasuwm [¢] B npouecce
YpoeeHb oucnness 3ABOAHHA (npnbnnsmrensHo 3-4 cekyHObl), TO AaHHblE OEWCTBMSA onepaTtopa
3awumsl BOCMPUHUMAaIOTCsIKak HeBepHOE AENCTBUE UMK CryYanHoe U3MEHEHWE 3HaYEeHUsI.

Mpumeyanus. Knaeuwa [Q(paboTaeT kak oTMeHa BBEEHHLIX 3HAYEHU 1 BLIXOJA U3 PeXMMa U3MEHEHNS
3agaHus.

PeXnmbl uameHeHus u nepeknyeHuns 3aaHHOMN TOYKMN

OuyeHb BaXkHbIM NS HOpMaribHOW, paboTbl PerynaTopoB ABNSETCH Hannymne B HuXx 6e3ydapHoeo (nnagHoeo)
MEePeKMoYeHUsT Unu U3MeHeHUs1 3afaHHOW Toudku. [lepeknioyeHne unu nsMeHeHue 3afaHHOW TOYKM perynsTopa
MWK-111H npoucxoant B cny4yasx:

® MepeknioyeHne perynsatopa c py4qyHoro pexvmMa ynpasneHne Ha aBToMaTU4eCcKni;

® U3MEHEeHMe 3HAYEHUs BHYTPEHHEN 33a0aHHOM TOYKM C MNepefHen naHenu perynatopa wnum no
WHTEpdeEeNncy.

MepeKnioYeHne M N3aMeHeHNEe 3a4aHHON TOYKU perynstopa obecneymBaeTcsi C MOMOLLbIO CTaTUYECKOW
1 AnHaMunyeckoi GanaHCMPOBKU y3na.3afaTuuka perynsaropa.

B 3aBucumocTn OT 3HayeHun napameTpoB MeHi KoHdpurypaumm [CTRL.02] — ckopocTb AvHaMUYecKon
GanaHcupoBkM 3apjanms B perynstope MWK-111H ecTb pasHble pexuMMmbl CTaTUYecKo W OMHAMWYECKOW
6anaHcupoBKM:

e 1 pexxum: [CTRL.02]=0 — cTtatnueckasa 6anaHcMpoBka,
e 2 pexxum: [CTRL.02]0 — anHamnyeckasi 6anaHcupoBka.

®dyHKUMoHanbHas cxema paboTbl GanaHCMpOBOK MOKa3aHa Ha pucyHke 4.2. OyHKUMM  pPEXUMOB
CcTaTU4eCcKoln 1 AnHammn4yeckon 6anaHcMpoBKM NokasaHbl B Tabnuue 4.1.
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Al : PexvmMbl 6anaHcnpoBoK

_____________________ 1

1
1
GanaHcuposka |
[CTRL.02=0] !

3apaHve

banaHcuposka perynsTopy [

(ckopocTb)
—>| [CTRL.02#0]

3apaHve

PucyHok 4.2 - ®yHKyuoHanbHas cxema banaHcuposok peaynsmopa MUK-111TH

MpumeyaHune. Ha cxeme ycrnoBHO NokasaHO MOMOXeHWe nepeknioyvarene Ana asBToMaTnyeckoro pexuma
ynpasreHve perynaropa u AMHaMmmyeckon 6anaHcupoBKu.

Tabnuuya 4.1 - QyHKyuu pexumos banaHcuposok peaynamopa MUK-111H

3HaveHvne
Pexum .
6anaHCMpoBKM napameTpos [MHamuka nameHeHus 3aJaHHOW TOYKU
[CTRL.02]
MNepekntoveHne
pexuma craTuyeckast =0 Mpy nepexntoveHn SP= Al
ynpasneHue
PYYHOW- AMHAMUMECKAR 40 Mpw nepeknioveHnn 3agaHne HauMHaeT U3MeHATLCA OT 3HadYeHus sxoga Al1 go
ABTOMAT YCTaHOBIIEHHOTO 3Ha4YeHus 3a4aHus Co CKopocTbio 6anaHcmposku [CTRL.02]
VameHeHvne cTaTecKas =0 Mpy n3ameHeH 3agaHre MrHOBEHHO MEHSIETCS OT ero npeablayLero 3Ha4eHus
3ajaHHOM To4ku (C [0 YCTaHOBMNEHHOIro
nepegHen naHenu
P P AMHAMUMECKAR 40 Mpy 3MeHeHU 3agaHne HAYUHAET U3MEHATLCA OT ero npeablayLlero 3HavyeHns
nHTepdeiicy) [0 YCTaHOBIIEHHOTO 3HAYEHUs CO ckopocTbio HanaHcuposku [CRTL.02]

MpumeyvaHue. Ecnn 3HaveHue [CTRL.02J%0, TO( 3Ha4YeHME CKOPOCTU AMHAMUYECKOW OGanaHCUpPOBKM
ycTaHaBnueaeTcs B npeaenax [1; 999,9] tex:ea./MuH.

4.6.3 U3ameHeHne 3HaYeHUA, ynpaBnsiioLWero Bo3aencTBus

o [1nNs1 3MEHeHWs 3HaYeHs ynpaBnsioLLero BO3AENCTBUSI PEryNSTOP OOMKEH HAX0AUTLCS B
PYYHOMspEXMME yrpaBneHus.Ecnu perynaTop HaxoauTCs B aBTOMATUYECKOM pexunme, ero

@® PYY HeobX0AMMO. NepeBeCTU B PYYHOW pexum ynpasneHus — cM. pasgen 4.6.1. Mngukatop PYY
Ha nepegHen naHenu cBeTUTCA. BuibpaH py4HOW pexvm ynpaBneHus.

e B py4HOM peXMME yrnpaBneHue onepatop C nepeaHen naHenu ¢ nomoLlbto knasuw [A]
= [A] “oonblie” n [Y] “meHblue”, ynpaBnsieT BbIXOOOM perynstopa, TeM cambiM opMupyeT
& [V] 3HayeHVe ynpaBnsoLwero BO30eNCTBUSA, NOAABAEMOE Ha UCTMIONMHUTENbHBIN MEXaHU3M Yyepe3

kntouu BOJIbLLIE-MEHBLUE wnu aHanoroBbin BbIXOA, B 3aBUCUMOCTM OT BblIGpaHHOro tvna

perynatopa (cm. napameTp [CTRL.00]).

® [py,1M3MeHeHn 3Ha4YeHns ynpasnsioLwero BO3AENCTBUS NOCne NepBoro HaxaTtuns nobon
n3 knasul [A] “6onbwe” unu [V] “menbwe” Ha aucnnen 3ABOAHHA BmecTo 3HaveHus
3a0aHus  BbIBOOAWTCA 3HaYeHWs BbIxOA4a perynatopa B Muralowem Buae, a Takke
CBeToAnoAHble MHAMKaTopbl A unu ¥ ykasbiBaloT onepaTtopy Kakow napameTp (curHan) B
AaHHbIA MOMEHT U3MEHSsIeTCS.

e [locrne OKOHYaHWSI M3MEHEeHWS 3HAYEHWs YNPaBRSIOWEro BO3AEWCTBUS, OTNYCKaHMEeM

3ABOAHHA knasuum [A] “Gonbwe” unu [V] “mMeHblue” no ncredeHun 3-4 cekyHa aucnnen SABOAHHSA

40.0 fepectaeT Muratb M Ha HEro BLIBOAWTCS 3HAYEHWS 3a4aHuss, a 3HadYeHue BbIXOAA
hUKCMPYETCSH B 3HEPrOHE3aBMCUMMON NaMsITL.
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4.7 Pexxum KOHOUTYPUPOBAHUE

o C MOMOLLbIO 3TOrO pexuma BBOAAT MapameTpbl M KOHCTaHTbl perynatopa, napameTpbipTuna BXoaa,
dunbTpa, TMNa ynpaBneHns, CUrHanuaaumMn OTKMOHEHWI, BbIXO4OB, KanumbpoBKM, napameTpbl ceTeBoro obmeHa v
3anuncu napameTpos.

e [MapameTpbl pasgeneHbl No rpynnamM, Kaxgas u3 KOTopbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (ANeMeHT HacTpoWKu) B 3TUX YPOBHAX HasbiBaeTca "mapameTpoM". [lapameTpblMCnofb3yeMble B
perynatope MUK-111H, crpynnupoBaHbl B 13 ypoBHeN 1 npeAcTaBneHsl Ha gnarpamme — cM. pyc 4.3. UHavkaums
YPOBHEWN pexmma KoHUrypaLum, HOMEpPOB M 3HaYeHWUI NapaMeTpoB Noka3aHbl Ha puc. 4.4/

w
=
T
w
=
m B e e e e e ==
E | nepexopn ocyulecTBnsieTCs
E - - -] BNUTENLHLIM HaXaTUem --Jd_ T
=" - Gonee3c knaeuum[v¥] & | TT--o_ . \
: =1 s b
.‘:w — A _I_‘ T
%E YpoBeHb %) YpoBeHb YpoBeHb YpoBeHb YpoBeHb E
3 §§ PD_J* U CORR P e SAVE z
= > A A A A =
§ &1 C \ \ y M 2
3 (00)=r~{( 000+ () (o) () (o)
5 o g % é 1
=18
2| &5 (o1)-~(0000 (o1) @D @b 01 0001
of
[
( 02) (02)

3Ha4yeHue MnapameTpa

PID.02 ons ypoBHs
HacTpoek MAL - m

perynsitopa

napameTp
PID.02

PucyHok 4.3 - Juazpamma pexxuma KOHUypauyuu u HaCmpoex.

Homep
napamerpa ™.
NAPAMETP 4 MNAPAMETP
4 ' ( )
YPOBEHb ,—' |
KOH®UIYPALIMM, ™ H 1M Lo
AIN L ) EE— L )
3ABOAHHS 3ABIAHHSA
e \ < e \
[ ’: [ (:) Arnmnrl
Loy I |
\ Yy, \ J
i i
cumeonsi L nF [ ykaswisator 3Hauenme
{ 0 ToMm, uTO perynaTop NapameTpa

{ HaxoAuTcs B pexume BbiGopa
i YPOBHA KOHMrypaumm

PucyHok 4.4 — UHOuKauusi ypoeHsi pexuma KoHgbuaypayuu, Homepa rnapamMempa U 3HaqyeHus! rnapamempa.
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4.7.1 Nepexopn B pexxnum KOHtUrypaumm n Hactpoek

1. BbI30B ypOBHS KOHUIypaumm u HacTpoek ocyluecTensieTcs ns pexuma PABOTA anutenbHbiM, 6onee 3-
X CekyHg, HaxaTtuem knasuium [Q].

2. MNocne atoro Ha gucnnen NAPAMETP BbiBoguTcs MeHo BBoga napons: «P 00».

3. C nomouypbto knaeuw nporpammupoBaHus [A][ V] Beectn naponb: «P 02» n KpaTkoBPEMEHHO, HaxaTb
knasuwy [¢'].
BHUMAHMUE!
Ecnu naponb BBeAeH He BepHO — perynsatop nepenget B pexum PABOTA.
Ecnu naponb BBeAEH BEPHO - TO perynaTtop nepevget B pexum KOHOURYRALINN.

PexuM KOHUIypaLmmn OTINYaETCS OT peXUMa UHAMKALMM TEM, YTOBIAAHHOM PEXUME CBETUTCS
nHavkatop NPT, Ha aucnnee 3ABOAHHSA BoiBoasites cumsonbl £ n F D v s3HaueHust napametpos
BLIBOASTCS Ha LIMAPOBOI AUCTINEN B MUSIOUEM PEXVIME.

4. Ha undposBom aucnnee nosiButcs HasBaHue ypoBHs kKoHdpurypauuu: AIN...SAVE - «fA in I»...«5HuEy.
5. Mocne BbIGopa HYHOTO YPOBHS HYXHO HaXaTb KpaTKoBpeMeHHO knasuilly noateepskaeHns [¢].

6. BbibpaB HeobXxoAMMbIA MYHKT MeHio knasuwamu A VY, ona moaudumkauuy napameTrpa Heobxoaumo
CHOBa KpaTKOBPEMEHHO HaxaTb knasuuy [¢'].

7. Ha undpoBom gucnnee B mMuzaouweM pexuMme BblBeOeTCH 3HaueHvWe napameTpa BblbpaHHOro MyHKTa
MEHIO0:
Hanpumep, «0001».

8. C nomoLubio Knasuw nporpaMmupoBaHunsi A ¥, Npu HeoGXoaMMOCTH, NPOM3BECTU U3MEHEHWE 3HAYEeHUs
BbIGPAHHOrO napaMeTpa, KpaTKOBPEMEHHO HaxaTb knaBuy [¢f].— perynsitop cHoBa neperaeT B Pexum
KOHUrypaumm — Ha UMdPOBOM ANCTNEE NOSIBUTCS, HOMEP MPEXHEro BbIGPAHHOIO MyHKTa MEHHO.

9. C nomoLLbo KnasuvLl nporpaMmMmpoBaHus, A ¥ yCTaHOBUTB CrieayoLWmnii HEOOX0AMMBIN AN N3MEHEHWS
NyHKT MEHI, U T.O. NoKa BCe Heobxoaumble NapameTrpbl Ha OAaHHOM YPOBHE pexuma koHdurypaumu He Oyayt
N3MEHEHbI.

10. [ins Toro, YToBLI BEPHYTLCS K BLIGOPY YPOBHA KOHMUIYpaLMM HeoBXoanMo HaxaTb knasuiuy [C1].

11. [danee BbibpaTb cneaykoLlen YPOBEHb pexuma KOHUrypaumm, KOTOpbIA HY>XHO M3MeHUTb. MoBTOpUTb
nyHkT 5 —10. W Tak oo Tex nop, noka He OyayT USMEHEHbI BCE HY>KHble YPOBHU KOHUIypaumu.

12. BbizBaTtb ypoBeHb SAVE «5HuE» M cOXpaHuTb BCe M3MEHEHHble 3Ha4YeHMs B 3HEProHe3aBMCUMMOW
namaTtn. [lpw coxpaHeHun napameTpoB B 3HEProHE3aBMCUMOW MNaMATM BbIXOA4 W3 YPOBHSA KOHMrypauuu
OCYLLEeCTBNAETCH aBTOMaTUYECKN.

13. Ecnu nameHeHHbIe NapamMeTpbl HE HY>KHO COXpaHsTb B 3HEProHE3aBUCUMOW NaMsITU, BbIXOA U3 pexuma
KOHUIypaLmMn OCYLLECTBISETCS ANUTENbHBIM, Gonee 3-X cekyHp, Haxatvem knasuwm [ vnm no vcteyeHun
BPEMEHU 2-X MUHYT (NapamMeTpbhCOXpaHATCS B OnepaTUBHOM NamaTK).
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4.7.2 HazHa4yeHue ypoBHeln KoHdurypauum, BbiI6op ypoBHA KOHduUrypauum

Tabnuua 4.2 - VIHOukayusi Homepa ypoB8Hs1 KOHghuaypauyuu

HasHauyeHue YPOBHA HasBaHue Nupnkaliusa
HacTtponka napameTtpos ML perynsatopa PID
HacTpoiika napameTpoB 6roka npeobpa3oBaHusi AIN
aHanoroBoro BXogHoro curHana Al
HacTpoiika napameTpoB aHanorosoro Beixoga AO AOT

- |
KoHdurypaums BeixogHoro yctporctea DO1 DOT1 I:; O f: |
KoHdurypaums BeixogHoro ycrponctea DO2 DQOT2 d [ f: E
N r

HacTtpolika napameTpoB perynaropa CTRL L L
Abcumccebl (X) onopHbIX TOYEK NIMHEapM3aLmm LNRX ,‘_ r ;
OpgauHaTbl (Y) onopHbIX TOYEK NMMHeapu3aunm LNRY
Kanubposka aHanorosoro Bxoaa Al CALI
Koppekuusi aHanorosoro Bxoaa Al CORR E orrr
Kannbpoeka aHanorosoro Beixoga AO CALO
O6wue napameTpsl SYS S 5’ 5
CoxpaHeHue napameTpoB SAVE

B panbHenilwiem no TeKCTy pykoBOACTBa MO IKCAMyaTauuu uaeT CCbifika Ha napameTp u3 Tabnuubl napameTpos
perynsaTtopa B Buae XXX.YY (Hanpumep AIN.01), rae XXX — HasBaHve ypoBHS koHdurypauum, a YY — Homep napameTpa (CcmMoTpu
pyCyHOK 4.4).

4.7.3 Bbibop napameTpoB
e [Ins Bbibopa napameTpoB Ha KaxaoM YPOBHE KOHdUrypaumm Heobxoammo HaxvmaTb knasuvwy [A] nnm

[V]. Mpn kaxgom Haxatuu knaBuwv [A] vnm [V] npoucxoout nepexop K criedyloweMy Wnv npegblgyliemy
napameTpy

| Mapamety =
A

vy )
)

'

PucyHok 4.5 - [uazpamma ebibopa napamempos Ha KaxooM yposHe
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4.7.4 U3meHeHUA un puKcupoBaHue 3Ha4YeHUN

e YTOOblI M3MEHWUTb 3HAYEHWs MapameTpoB Mnosnb3ynTech knasuwamu [A] vnm [V], a 3atem HaxmuTe
knasuwy [¢']. B pesynbTtaTe sHaueHUs 6yayT 3adMKCUPOBaHbI.

e Ecnuv Ha ypoBHE M3MEHEHMS HAcTpoek Obin Bbi3BaH NapaMeTp ANng Moaudukaunm n He HaXUManach HU
OfHa 13 KnaBuLL B TEYEHNE OKOMO 2-X MUHYT, perynsaTtop nepengeT B pexum PABOTA. Jaxe ecnu napametp.bbin
MOANMMLMPOBAH 1 He Haxumanacb knasuwa [¢'], To B TeYeHne OKOmMo 2-X MUHYT, PErynsatop-nepenaet B pexum
PABOTA un nsmeHenne He 6ydem 3acghukcuposaHo.

o Heobxo0umMo MOMHUMb, YTO TNOCNE W3MEHEHUs 3HaveHus Heobxoaumo/ Npou3BecTV 3anucb B
3HEproHesaBuUCUMYIO NamsATb (CM. pasgen 4.7.5), B MpOTMBHOM crnyvae BBeAeHHas| MHopmauusa He Byaet
coxpaHeHa npu OTKIIOYEHUN NUTaHUSA perynsaropa.

4.7.5 YpoBeHb pa3speLueHnsa KoHurypupoBaHusa perynsaropa,no cetmmModBus.
3anucb napaMeTpoB B 3HEProHe3aBUCUMYIO NaMATb

KoHdurypupoBaHmne perynsitopa nNpou3BOAWUTCA Kak C nepegHen MmaHenu perynsitopa, Tak U no cetu
ModBus. Yepe3 uHTepdenc KoHgurypupoBaHue NPOU3BOAUTCHA C MOMOLLBIO . MporpaMmHoro mnpunoxeHns MUK-
KoHpurypaTop (pacnpocTtpaHseTcsa 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Ons Toro 4tobbl n3bexaTb He CaHKUMOHUPOBAHHOIMO W3MEHEHWs MapameTpoB KOHUrypauum 4yepes
WHTEpPENC CYLLEeCTBYET YPO8EHb 3alyumbl JOCTYNa K permcrpam KoHdurypaumi. 3anpeTuTb Uy no3BonvTb 4OCTYN
K 3TUM permctpam MOXHO C BEPXHETO YPOBHS, a TakKe B MEHKO KOHUrypaumm perynatopa.

PaspelueHuns koHdpurypmposaHusa no cetn ModBus paspeluaetcs Ha BepxXHEM YpOBHE yCTaHaBMNMBaHWEM B
pernctpe 18 3HayeHusa «1». Ecnn B 3TOM pernctpe Haxoautcst «0», To. KOH(UrypypoBaHME Ha BEPXHEM YPOBHE
3anpeLyeHo.

C perynsitopa pa3peLueHne NnporpaMmMUpoOBaHnst OCyLLIECTBISIETCA Ha ypoBHe koHdurypaumm SAVE.00.

lNapamemp SAVE.00. Pa3peweHue KoHghuaypuposaHus peayrnsamopa no cemu ModBus

3HayeHue napameTpa
BbinonHsemas onepauus

SAVE.00
0000 [nst nameHeHns [OCTYMHbI TOMBKO-PENCTPbI ONepaTUBHOro ynpaeneHus (1 — 12, 18).
KoHdurypaumoHHble permcTpbl (19 =111) AoCTynHbI TOMbKO AN YTEHUS.
0001 PaspelueHne koHMOUrypupoBaHus.

KoHduryprpoBaHune perynsitopa ocylecTBRSeTCA C NepeaHel naHenu perynstopa u
no nHTepency.

Mapamemp SAVE.01. 3anuck napamMempos 8 IHep2oHe3a8uUCUMYy namsims

3HauyeHue napameTpa

BbIinonHsaemas onepauus
SAVE.01 pau
0000 3anvcb NapaMeTpoB B 3HEPrOHE3aBUCUMYI NaMsATb He npousgooumcs
0001 3annck NapaMeTpoB B 3HEPrOHE3aBUCUMYIO NaMSITh IPOU3800UMCS CreayoLLum
obpasom:

1).[TponssecTn mogucmrkauuo Bcex HEOOXOAUMbIX NapameTpOB.
2) YctaHoBuTb 3HayeHne napameTtpa SAVE.O1 = 0001.
3) Haxarb knasuwy [¢].

4) Ha pucnnee NMAPAMETP nosiBaTCsS CMMBONbI
NPOVCXOANT onepaums 3anncu B SHEProHE3aBMCUMYIO NaMATb.

, YKa3blBad O TOM, 4TO

5) Mocne ykasaHHbIX onepauni byaeT Nnpon3BefeHa 3anmcb BCeX MOAUMULMPOBAHHbBIX
napameTpoB B 3HEProHe3aBMCUMYIO NamsTb. [locne npoBefeHns 3anucu napameTpoB
perynatop nepengetr B pexum PABOTA. [Nocne 3anucu napametp SAVE.O1
aBToMaTtu4decku yctaHasnmeaetcsa B 0000.
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4.8 MNopsapnok HaCTPOMKM aHaNoroBoro BXxoga v aHanoroBoro Bbixoaa

Mpu HacTpoiike M MEpecTporke C OAHOro TUMa BXOOHOTO CWUrHama Ha APYroi Tun, HeoBGXOAMMO:MPUBECTU B

CcOoOoTBEeTCTBME creaytoulee:

- NnapamMeTpbl MEHIO KOHMUrypaumm, oTeevatoLme Tuny BXOAHOro curHana,

- NONOXeHUs1 NepeMbIYeK Ha nnaTte npoteccopa (YCTaHOBIEHHOM BHYTPU perynsitopa).

Tunbl BXOAHBIX CUrHANoB 1 MONOXEHUs1 NepeMblvek npuBeaeHsbl B Tabnuvue 4.3.

Tabnuya 4.3 — NonoxeHus nepembldex O7isi pasHbIX MUM08 8X00HbIX CUSHAI08

MapameTp MeHo |[MonoxeHue NepembIvYek Ha narte
Tun BXogHOro curHana
KOHJUrypaumm npoueccopa (puc.4.6.a)
AHanoroBbi Bxog Al
Ot 0 MA 0o 5 MA RBx=400 Om AIN.00=0001 JP1 [1=2]p[7-8] | J1[3-4]:d2 [5-6]
Ot 0 mA oo 20 MA, RBx=100 Om AIN.00=0001 JP1[1-2],15-6] | J1[3-4], J2 [5-6]
Ot 4 mA go 20 mA, RBx=100 Om AIN.00=0001 JP1[1-2], [5-6] | .41 [3-4], J2 [5-6]
O71 0B no 10B, Rex=25 kOm AIN.00=0001 JP1[2-4], [5-7] | J1.[3-4], J2 [5-6]
Ot OmMB go 75 vB AIN.00=0001 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
Ot OmMB o 200 mB AIN.00=0001 JP1.[1-2], [5-7] | J1[3-4], J2 [3-4]
OT0Boo2B AIN.00=0001 JP1[1-2], [5-7 J1 [3-4], J2 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN.00=0003 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TCM 100M, o1 muHyc 50°C go nntoc 200°C AIN.00=0004 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN.00=0005 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TCIM 50, Pt50, ot muHyc 50°C go nntoc 650°C AIN.00=0006 JP1[1-2],[5-7] | J1[1-2], J2 [3-4]
TCI 100M,Pt100, ot muHyc 50°C pgo nntoc 650°C AIN.00=0007 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C AIN.00=0008 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C AIN.00=0011 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TXK (L), ot 0°C pgo nntoc 800°C AIN.00=0012 JP11[1-2], [5-7] | J1[3-4],J2[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN.00=0013 JP11[1-2], [5-7] | J1[3-4],J2[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN.00=0014 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMMN10 (8), ot 0°C go nntoc 1600°C AIN:00=0015 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMNP (B), ot 0°C go nntoc 1800°C AIN.00=0016 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TBP (A-1), ot 0°C po nntoc 2500°C AIN.00=0017 JP1[1-2], [5-7] | J1[3-4],J2[1-2]

MpumeyaHus.

1. CmeLleHne BxogHoro curHana 4-20mA yctaHaBnnBaeTcs NporpamMmmHo.
2. XapaKTepuCTMK1 TUNOB BXOAHKIX CUrHaNOB NpuBeaeHbl B pasgene 5.
3. MNopsipok kanMbpoBKM BXOAHBIX aHAMOrOBbLIX CUrHarNoB NpuBeaeH B pasgene 5.

Mpu HacTpovike n NepecTpoike ¢ OAHOrO TUMa BbIXOQHOIO CMrHana Ha Apyron Tun, HeoBX0AUMO NPUBECTH
B COOTBETCTBUE MOSTOXEHNE NEPEMBIYKM Ha MOAYIEe aHaIoroBoro BbixoAa (YCTaHOBIEHHOM BHYTPU perynaropa).
Tunbl BbIXOOHBIX CUTHANOB, UIAIONOXEHUS NepeMbIYKM NpuBeAeHbl B Tabnuue 4.4.

Tabnuua 4.4 - MNonoxeHUs NepeMbIYeK AN Pa3HbIX TUMOB BbIXOAHbIX CUTHANoB

Kop Bbixoaa npu MonoxeHune nepeMbIYKkM

3aKase Ha MoAyrne aHanoroBoro
perynsitopa Bbixoga(puc.4.6.6)

Twn BbIXOAHOro curHana

AHanoroBbIi Bbixog AO

0-5:MA.. Rex<400 Om 1 J1[2-3]
0-20 mA, RBX<100 Om 2 J1[1-2]
4-20 mA, Rex<100 Om 3 J1[1-2]

MpumeyaHume.
[opsaok kanmMbpOoBKM BLIXOAHOrO aHanoroBoro cMrHana npusefeH B pasgene 5.
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Mepembiukn JP1, JP2 1 JP3 ansa HacTpoikn
BblOOpa TMNa BXOAHOro curHana
[Mnata
aHanoroBoro
Bbixoaa(puc.6
a)

Mepembiuka J1 ana
BblGopa TMna
aHanoroBoro Bbixoaa

PucyHok 4.6 — NonoxeHve nepemMblvek Ha nnarte npoueccopa
a) OCHOBHas nnarta npoteccopa; 6) nnaTa aHanoroBoro BbIXOAa.

4.9 Nepepato4Hasn yHkuusa NMULO-perynatopa

RPerynatop MWK-111H nocTtpoeH Takum obpasom, 4To B npouecce paboTbl B KaXabli MOMEHT BpemeHu t Ha
BbIXOAe perynsatopa byner dopmupoBaTtbes Bo3gencTeue Y(t) B 3aBMCMMOCTM OT BXOAHOMO CUrHana perynstopa
E(t) — paccornacoBaHvnemexay BxoaHbIM napameTpom PV v 3agaHvem perynsitopa SP.

3aBucMMocTb/MeXay BXOAHbIM curHanom perynsTtopa E(t) n BbixogHeiM Y(t) onpegenset nepegatodHas
yHKUMS  perynaTopa. Anroputm npeobpas3oBaHUs perynsitopa COOEPXUT TpU COCTaBMslOWME perynstopa:
nponopunoHanesHas  (M-coctaensiowasn), uHTerpanbHaa (M-coctaensowasn) u  auddepeHumansHas  (O-
cocTaBnsoLlas).

B MK-111H ucnonbsyetcsa napannensHasa ctpyktypa MUA-perynaTopa. AnropyutMmyeckas cxema paboThbl
MNO-perynsTopa napannensHOW CTPYKTYpbl NOKasaHa Ha pucyHke 4.7.

CornacHo pucyHka 4.7 ans napannenbHoOW CTPYKTYpbl perynatopa nepegatovHas pyHKUMSA nmeeT BUA:

t
Y(t)= Kp-E@)+ | EQ)dt+T, aEw®

o dt
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rae Kp — koathdumumeHT nponopuuoHansHOCTH perynsaTtopa (napameTp meHio koHdurypauum [P1D.00]), Ti-
BpPEMS MHTErpMpoBaHus perynstopa (napametp meHo koHdurypaumu [P1D.01]), Tz — Bpems anddepeHLMpoBaHms
perynatopa (napameTp MeHto KoHdurypauum [P1D.02]).

Kp
Et) 1 L X Y(t)
_ dl R
il h e
d
T _
< dt

PucyHok 4.7 — lNapannensHasi cmpykmypa N1/ peayrsmopa

4.10 Py4yHasn ycTaHOBKa napamMeTpoOB perynmpoBaH1s No nepexonHou
hpyHKUMM 0O6BEKTa perynmpoBaHus

Ecnn 3apaHa nepexopgHas dyHKuMs obbekTa perynvpoBaHuMs uavM oHa MoXeT ObiTb onpegeneHa, To
napameTpbl perynMpoBaHus MOryT ObiTb YCTaHOBMEHbl COMMacHO YCTAHOBOYHLIM AWPEKTMBAM, YKa3aHHbIM B
cnpaBoyHuKax. MNepexogHaa yHKUMS B NOMOXEHWUU perynstopa-«Py4Hou pexum» moxeT OblTb 3anucaHa 4vepes
ckaykoobpa3Hoe W3MeHeHuWe YnpaBnsiowWwero BO3OEVICTBUS Y XapakTep  PerynupyemMon BenuyuHbl  MOXeT
pernctpypoBaTbcsa camonvcueM. Mpy aTom nonyvaeTtcs nepexodHas pyHKUms, NpubnusnTenbHO COOTBETCTBYOLW AN
yKasaHHOW Ha pucyHke 4.8.

Xopolwwe cpegHWe BeNWYMHbI W3  YCTAHOBOYHbIX MAPaAMETPOB perynstopa AaloT  cregyolme
aMnupuyeckne popmynebi:

N - perynaTop:
KoadpdmumeHT yeunernunsa Kp ~ L / [D * Ko]

MW - perynsaTtop:
KoacpdwmumeHrt yeunenus Kp #0,8 * (L /[ D * Ko]')
Bpems nHterpuposanusa Tya 3 *D

nupa - perynarop:

KoacpdumumeHT yeunenns Kp ~ 1,2 * (L/[D* Ko])
Bpemsi uHterpuposanms TyaD

Bpems andpdepeHumposarma Tp~ 0,4 * D

Y
%
t
€ L > Keo=x/ly
X — -
X
:‘ >
t
— D

PucyHok 4.8 - lMepexoOHas pyHKUusi ob6bekma peaynuposaHusi ¢ caMosbipagHug8aHUeM

Y'= ynpasnisiowee Bo3gencTeme

y — ynpaBagoLlee Bo3aencTane

X — perynupyemas BenmivHa

t — Bpems

D — Bpemsi 3agepxku

L - Bpemsi BblpaBHUBaHUA

Ko — nepeaaTtoyHbii kK03 pMUMEHT 0ObeKTa PerynmpoBaHus.
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5 KanubpoBka n npoBepka perynsatopa

KannbpoBka perynatopa ocyLecTBnseTcs:
e Ha 3aBoge-usrotosuTtene npu BbiMycke perynaropa
e [lonb3oBartenem:

- MpU CMeHe Tuna gartyvka

- NP NOAroTOBKE K Nnosepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1. Nopspok kKanu6poBKM YHNMLUPOBaHHbLIX BXOA0B

B pexvme KoHUrypaumm yctaHoBMTE NapameTpbl COOTBETCTBYHOLLME:
- Tuny wkansl aHanoroBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MonoxeHne geuMmMansHOro pasgenvTens
- HuxHWin npegen pasmaxa wkanbl
- BepxHui npegen pasmaxa Lwkanbl

Mocne nogroTtoBku perynaTopa K onepauun kanubposku (KoHdurypauun napamerpos AIN.00-AIN.O3,
YCTaAHOBMNEHNS COOTBETCTBYIOLUMX MNEpeMbldek Ha nnate npoleccopa) Mpou3BOAUTCS KanmbpoBka B
nocrnegoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KannubposKU aHa10208020 8xo0a

1 2 3 4 3 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
kanubpoBku BXO[JHOTO CHrHana HavanbHoro BXO/HOrO CUrHana KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBsoro 3HaYeHNs LLKanbl 3HaYeHNs LKanbI kanuopoBkm kannbpoBku
Bxoga Al 13mepenms, N3Meperms, HayamnbHoro KOHEYHOro
mex.ed . mex.ed 3HaYEHMS LWKanbl 3HAYEHMS LKanbl
n3mepeHns , Koo n3mepeHus , koo

Adn

C O R

Cac)l O CoH)

Adn
3ABIAHHS 3AB[IAHHA
(1564) | (36E3H]
QK BosBpar Ha BbIBOP YpOBHSI KOH(MrypaLmm |

* - knaBvwamMu A ¥ Npou3BoauTCs pydHas kannbpoBka, a knaeuwen ¥ - aBTomaTuyeckast kanmbposka

o 0 ©
<& © < ©
o) 0 cow [0} B Gom B o)
@ fasT ® -ast
iABJlAHHH 3ABOAHHA 3ABOAHHA 3ABOAHHA
(CnFL)| (BDO4) | - (0359E) 6500

(|
(3| 2
o2
Cof®

5.1.2 Mopsapok _KanubpoBKM aHanoroBoro BxoAa ANs MOAKIMHYEHUS OaTYUKOB C BbIXOOHLIM
CUrHanom nocToAHHOro ToKa

1. B MeH0 KOHGWrypaumm yctaHoBuTb BbiOpaHHbin Tvn gatyvka (AIN.00), HWKHWUIA u BepxHMIM npegen
pasmaxa wkanbl (AIN.01 un AIN.02) v nonoxeHue peunmanbHoro pasgenutens (AIN.03). [lMogknounTte K
aHanorosomy Bxogy-.Al perynstopa MWK-111H o6pa3suoBbli MCTOYHUK MOCTOSIHHOrO TOKa COMMacHoO CXeMbl
nopaKnoyeHns npeacraeneHHomHa puc. b.1. BeibpaTb ypoBeHb kanvbposku aHanorosoro Bxoga CLI.

2. Pexum KOHmMpOIiss 8X00HO20 cuzHara sl KanubposKu HavyaribHO20 3Ha4YeHUS WKalbl USMEePeHUS.

BuiGop ocyulecTenserca Haxatuem knasuwm [¢] ¢ vHoukaumen IL Ha amcrninee NMAPAMETP. 3agath
3HayeHue BxogHoro curHana 0 MA (nu 4 mA), B 3aBMCUMOCTU OT TUMa curHana, u NPoOKOHTPONMPOBaThL Ha Aucnree
3ABOAHHA curHan ALIM, koTopeiit 6yneT cooTseTcTBOBaThL HWKHemy npeaeny (Al ). Ecnu sHadeHne BxomHoro

curHana Haxogutca B gmanasoHe ot -005.0% po +025.0%, 1O Haxatvem knasuwin [A] nepentn B pexum
KanMbpoBKN HWxHero npuaena wkansl CL. Ecnv 3HavyeHe aHanoroBoro BxoAa BbIXOAWT 3a yKa3aHHbIN AManasoH,
TO kanubpoBka He MOXeT ObiTb NpoBeAeHa M MNpu NonbiTke ee npoBeaeHus Ha aucnnee 3ABOAHHA noseutcs
coobuweHve Err.C. B sTom crnyyae cnefyeT NnpoBepuThb NOAKMOYEHUS BXOAHOIO CUITHana, YCTaHOBKU NEPEMbIYEK Ha
nrnate perynaropa, a Takke Tvn BblibpaHHoro aatymka B nyHkTe AIN.00 v ewle pa3 NpOKOHTPONMPOBaTb BXOAHOW
CurHan:
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3. Pexxum kanubposku HayaribHO20 3Ha4YeHUsl WKallbl U3MEePEHUS.

Bbibop ocyliecTBnsieTcst HaxaTtnem knaesuwm [A] ¢ nHamnkaumen CL Ha gucnnee NMAPAMETP. Bo3aMOXHbI
[Ba BapvaHTa KanubpoBku:

- pyyHas kanubpoBka ocyliecTBnseTca Haxatvem knasuw [A] wnm [V] KOHTpoOnupysa 3HayYeHus
n3mepsieMon nepemeHHomn Ha ancnnee NMNAPAMETP

- asmomamuyeckasi ocywecmensemcs Haxatuem knasuwm [¥]. MooyepenHoe mwuraHve WHAUKATOPOB
“MIN"-“MAX” cBnOeTenbCTBYET O NEPEXOAE B PEXMM aBTOMaTUYECKOW KanmnbOpOBKM, KOTOPYH. MOXHO OTMEHUTb
MOBTOPHLIM HaxaTvem knasuwy [¥] unu BbINONHUTL HaxatveM knasuwm [¢], o yem GyaeT cBMAETENLCTBOBATHL

yCTaHOBMBLUEECH HavanbHOoe 3HadeHne u npekpatutca muradue “MIN’-“MAX”. MNpwu 3Tom B napameTpe AIL
(peructp 103) 3admkcupyeTcs 3HaYeHne HxHero npegena curHana ALTT.

4. Pexxum KOHMPOsisi cuegHana 015 KanubposKU KOHEYHO20 3HaYEeHUsT WKailbl USMEPEeHUs.
BbiGop ocywecTensietcs knasuwen [¢] ¢ nHaukaumen IH Ha gucnnee MAPAMETP. 3apaTb 3HaueHue
BxogHoro curHana 5 mMA (vim 20 MA) B 3aBMCMMOCTM OT TuMa CurHana M _ApPOKOHTponvpoBaTk Ha Aucnnee

3ABOAHHA curHan ALT, koTopbin GygoeTr coOTBETCTBOBaTb BEpPXHEMY npeaeny (AIH). Ecnu aTo 3HadveHune

Haxogutcs B AmanasoHe oT 090.0% po +110.0%, 1o Haxatvem knasuwn [A] nepevitn B pexum kannbposku
KOHEeYHOro 3HayeHus wkanbl CH. Ecnu 3HayeHme aHanoroBoro Bxoda BbIXOAMT 3a YKas3aHHbI OuanasoH, TO
KannbpoBka He MOXeT OuTb npoBedeHa U Npu NONbITKe ee npoBedeHus Ha gucnnee 3ABOAHHA nosisutcs
coobuweHuve Err.C. B atom cnyyae crieqyeT npoBepuThb NOAKMOYEHMS BXOLHONO curHana, Ha nnaTte perynsitopa, a
Takke Tvn BblbpaHHoro aatymka B nyHkTe AIN.00 1 elle pa3 NpOKOHTPONUPOBaThL BXOAHOV curHan B nyHkTe IH.

5. Pexum Kkanubposku KOHEYHO20 3HaYeHUsl WKairbl U3MEepEeHUs.
Kannbposka npou3BoaMTCA aHanormyHo n.3., ¢ YCTaHOBUBLUMMCSI KOHEYHbIM 3HayeHveMm. [pu atom B

napametpe Al , (pernctp 104) oukcupyeTcs sHadeHne BepxHero npeaena.curdana ALM.

6. Pexxum KOHmMpOoJsisi napamempos Kaaubposku.

Beibop ocyuiectBnsieTcs knasuwen [A] ¢ MHOVKAUMEN COOTBETCTBEHHO L — KOHTPONb HWXHEro npegena
curhana AU, H — koHTponb BepxHero npegena curHana "AUl. TMpu aTom KOHTponvpyemble napameTpbl
KanmbpOBKU JOMKHbI HAXOAUTLCA B AMana3oHe yka3aHHOM B Tabnuue.5.2 anst gaHHoro tvna gaTyuka.

7. Haxatvem knasuwm [ O ] BepHyTHCA BUMEHIO KOHMMrypaluu perynstopa v MNpoM3BECTU 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NPOTMBHOM CrnyvaerBBefeHHas uHpopMaumsa He byaeTt coxpaHeHa
NPV OTKIMIOYEHUN NUTaHWSA perynaropa.

Heo6xo0umMo momMHuUmb, 4TO/ MOCNe npOBEOeHWUs KanMbBpoBKM HeoBXOOMMO MPOM3BECTU 3amnucb
napameTpoB B SHEProHE3aBUCHMYIO MaMsATb, B NMPOTUBHOM Cyyae BBEAEHHas UHopMauus He GyneT coxpaHeHa
NpyY OTKMHOYEHUN NUTAHUS PEryNaTopay

3AMEYAHUS 10 OMNEPALUSM KAJINBPOBKN

B npouecce py4How Kanubposku He Tpebyetcs ToyHoro paseHcTBa curHanoB 0% u 100% amanasowa.
Hanpumep, moxHO npoBoauTb kannbposky ans curHanoB 2% v 98% pAwmanasoHa. BaxHo nuwb TO, 4TOGBI MO
LMdPOBOMY MHAMKATOPY YCTAHOBUTbL. 3HAYeHWe, MakcumanbHO 6nmnskoe K yCTaHOBMEHHOMY 3HAaYEHWI0 BXOQHOMO
curHana.

Ona  noBbILLEHNAMTOMHOCTUM3MEPEHNS BXOAHbIX aHamnoroBblX CUrHarNoB [OMNyckaeTcs KanmbpoBky
nNpon3BoAWTE ANs Bcel uenu npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX NTpeobpa3oBaTeneli CUrHanos.

Hanpumep, ans BxogHon uenu: OGamyuk — rnpeobpa3zosamens — peaynsmop MUK-111H unctovHuk
06pasuoBoOro curHana noaknioYaeTcs BMeCTo AaTymka, a onepaums kanMbpoBKM BXOAHOrO curHana npous3soguTcs
Ha perynatope MUK-111H.

5.1.3 nOpﬂAOK KaﬂMﬁpOBKM aHanoroBoro Bxoga And noAaKnw4YeHua A[OaTYNKOB TepMOMeTpoB
conpoTuBiieHns

lNopsidok Kanubpoeku 8x0008 Or1s1 NOOKII0YEHUST dam4uKo8 mepmMomempoes coripomuerneHusi TCM 50M:

1. B napameTtpax koHdurypauum, AIN yctaHOBUTb:
"pagmMpoBOYHas xapakTepucTika aHanorooro Bxoaa Al1 AIN.00 = 0003

2. Tlogkniounte marasuH conpotusneHnn MCP-63 (unu aHanormyHbli perynatop C aHarnornyHbiMu
xapaktepuctukamun)( k Bxogy Al BMecTO MOAkMYaemMoro pfartyuka TepmonpeobpasoBaTens CONpoTUBMNEHUS
COF1aCHO CXeMe BHELLIHUX CoeanHeHUn (CM. npunoxenne b.1).

3. Ha marasumHe conpoTMBMNEHWI YyCTaHOBUTb 3HAYEHME COMPOTUBIIEHWS ANS BblIOpaHHOro TMNa gartyuka
39,22 Om, cooTBETCTBYIOLLEE HAYalNbHOMY 3HavyeHuo. HaxaTtb knasuuwy [¢]. Cm. Tabnvuy 5.1.

4. B pexvme koHdurypaumm yctaHoBute napameTtp CL " KanuGposka HayanbHOro sHadeHust WwKasbl n3mepeHust
". Haxumasa knasuwun [A] vnun [V] ycTaHOBUTE Ha Aucnnee 3HavyeHuMe, COOTBETCTBYOLLEE 3HAYEHUIO HUMKHEro
npefena Lkans! npu kanubposke "-50,0°C". Haxmute knaeuwy [¢].
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5. Bblbpatb napameTp CH " Kannbposka KOHEYHOrO 3Ha4YeHMs LWKasbl n3amepeHus .

6. Ha marasuHe conpoTMBNEHMIN YCTAHOBUTE KOHEYHOE 3HA4yeHWe COMnpoTMBMEHMS Npu kanubpoBke ANA
BblGpaHHOro Tuna gatuuka 92,77 Om.

7. Haxumasa knasuwm [A] vnu [V] ycTaHOBUTE Ha Aucnnee 3HayeHwe, COOTBETCTBYHOLLEE KOHEYHOMY
3HaYeHuo LWKanbl Npu kanudpoeke "200,0°C". Haxmute knasuwwy [¢].

8. Pexxum KoHmMpossi napamempos KaiaubposKu.

Bbibop ocyuiectBnseTca knasuwen [A] ¢ MHOMKAUMEA COOTBETCTBEHHO L — KOHTPONb HWKHErO mpeaena
curHana AU, H — koHTponb BepxHero npegena curHana AL, TMpu aToM KOHTpONMpyemble napameTpbl
KannbpoBKM OOIMKHBI HAXOAUTCA B Auana3oHe yka3aHHOM B Tabnuue 5.2 ona gaHHOro Tvna Aatymka.

5.1.4 KanuGpoBka aHanoroBoro BxoAa Asisi TepMoarieKTpU4eckux npeobpasosarenen

[ns Tepmonap npu KanmbpoBke ycTaHOBUTbL TN Tepmonapbl. K kneMmam kanvbprpyemoro aHanoroBoro
BXOZa NoaknounTb KannbpaTtop HanpshkeHusl, Hanpumep auddepeHumanbHbIn BonbTMeTp B1-12 unu aHanormyHbIn
perynatop ¢ aHanorMyHbIMU xapakrepuctnkamu. [lanee kannbpoBaTb aHaNorOBoOV BXO4 aHanorM4yHo TepmomMeTpam
COMPOTMBIIEHNS, YCTaHaBNMBasi HayarbHble W KOHEYHble 3HAYeHUs HarnpsPkeHW, KOTOPblE COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHUIO LLKanbl BeiOpaHHOM TepMmonapsbl (cM. Tabnuuy 5.3).

5.1.5 Tabnuua gnanasoHOB MMHMManNbHbLIX U MaKCUMalbHbLIX 3HAa4Y€HUW aHanoroBoro curHana B

koge ALN
Tabnuya 5.2 — [Juana3oHbl MUHUMAasIbHbIX U MaKCUuMasibHbIX 3Ha4eHUl aHan02080e0 cuzHana 8 kode AL
Kop Tun paTtumka 3HauyeHus BxogHoro curHana ALl (oto6paxaroTcs Ha ypoBHe KarmGpoBKu
Bxoaa aHanoroBoro Bxoaa CLI n napameTtpax AIN.09 n AIN.10)
MuHumanbHoe MakcumanbHoe

ot 0 MA go 5 MA 1.400 — 2.400 14.50 — 21.00

= |07 0 MA fo 20 MA 1.:400.—2.400 14.50 — 21.00

S | ot 4 mMA 1o 20 MA 4.000 — 5.000 14,50 — 21.00

0001 'd | oT0B go10B 1.400 — 2.400 14.50 — 21.00

S [or0Bpo2B 1.400— 2.400 14.50 — 21.00

= [oromB no 75 mB 1.400 —2:400 18.30 — 21.00

ot OmB go 200 mB 1.400=2.400 13.00 — 14.50

ot 0 MA go 5 MA 1.400 —2.400 14.50 — 21.00

& | ot 0 MA 10 20 MA 1.400 — 2.400 14.50 — 21.00

i oT 4 MA o 20 MA 4.000 — 5.000 14.50 — 21.00

0002 5 [ or0Bpao10B 1.400 — 2.400 14.50 — 21.00

g |otr0Bpo2B 1.400 — 2.400 14.50 — 21.00

E ot OMB o 756 mB 1.400 = 2.400 18.30 — 21.00

ot OmB go 200 MB 1.400— 2.400 13.00 — 14.50

0003 TCM 50M 1.500 — 2.500 4.800 — 6.000

0004 TCM 100M 3.900 —4.900 10.40 — 11.60

0005 TCM Ip.23 1.700 — 2.700 4.800 — 5.900

TCIM 50M 1.600 — 2.600 9.200 — 10.50

0006 Pt50, a = 0,00390 1.600 — 2.600 9.200 — 10.50

Pt50, a = 0,00392 1.600 — 2.600 9.200 — 10.50

TCI 100N 4.000 — 5.000 19.30 — 20.70

0007 Pt100, a = 0,00390 4.000 — 5.000 19.30 — 20.70

Pt100, a = 0,00392 4.200 — 5.200 19.30 - 20.70

0008 TCIML.Ip.21 1.400 — 2.400 8.400 — 9.700

K ot 0 MA go 5 VA 1.400 — 2.400 14.50 — 21.00

g on.0MmA 1o 20 MA 1.400 — 2.400 14.50 — 21.00

§ ot 4 MA go 20 MA 4.000 — 5.000 14.50 — 21.00

0009 § oT 0B .go10B 1.400 — 2.400 14.50 — 21.00

§ ot0Bao2B 1.400 — 2.400 14.50 — 21.00

z ot OMB go 75 mB 1.400 — 2.400 18.30 — 21.00

= ot OmMB no 200 mB 1.400 — 2.400 13.00 — 14.50

0011 TXKK (J) 1.400 — 2.400 15.90 - 17.90

0012 TXK (L) 1.400 — 2.400 16.40 — 17.90

0013 TXKA (E) 1.400 — 2.400 16.20 — 17.90

0014 TXA (K) 1.400 — 2.400 13.20 — 14.60

0015 TrNn10 (S) 1.400 — 2.400 5.200 — 6.400

0016 TMNP (B) 1.400 — 2.400 4.500 — 5.700

0017 TBP (A-1) 1.400 — 2.400 9.100 — 10.30

[aTtymk TepmokoMneHcaumm 0-0.100 0.500 - 1.000
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5.1.6 Tabnuua TMNOB AaTYMKOB M peKoMeHAyeMble npeaernbl KanuépPoBKU

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyemble npedersbl Kanubposku

Kon Bxopa T garwka MpenenbHbie 3HaYeHUs
AMana3oH ’ pagupoBoYHas MpeaensHble MHAULMPYEMbIE KZﬁZ%H%I:K:W::j;Z:gMa
BXOHOIO XapaKkTepucTmka 3HauYeHUs Npy KanuGpoBke P pery. P
n HCX perynsitopa
Napamerp curHana
Hauan. KoHeuHoe
3HauYeHue 3Ha4YeHune
Ot 0 MA oo 5 MA 0 MA 5 MA
OT1 0 MA oo 20 VA 0 mA 20 MA
Ot 4 MA 0o 20 WA Ot 0,0 % 4o 100,0 % 4 MA 20 mA
0001 OTr0Baoo10B JnHenHas WA B YCTAHOBIEHHbIX TEXHUYECKMX 0B 10B
OTr0Bpoo2B eaHuuax® 0B 2B
Ot OmMB go 75mB 0 mB 75 vB
Ot OmMB go 200mB 0mB 200 mB
O1 0 MA oo 5 MA 0 MA 5 MA
OT 0 mA g0 20 mA | KBaApaTMiHas 0 mA 20 WA
OT 4 MA go 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0 % 4 A 20 MA
0002 OT0Baoo10B o p.y WINK B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
KaK NMMHeNHbIN, 3aTem .
OTr0Bpoo2B eanHuLax 0B 2B
Ot OMB go 75mB | YeTanasnmsaerca 0 mB 75 vB
Ot OMB g0 200mB | KB3APATVIHAS WKana) 0 mB 200 vB
0003 TCM 50M, W400=1,428 Ot muHyc 50,0 °C go nntoc 200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W440=1,428 Ot muHyc 50,0 °C go natoc 200,0°C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go nnoe,180,0 °C | 41,710 om 93,640 om
TChN 501, W100=1,391 O1 muHycr50;0°C-gornnioc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 OT1 MuHye:50,0 °C go nntoc 650,0 °C 39,975 om 166,910 om
TChN 10001, W100=1,391 Ot muHyc 50,0.°C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °Cygo nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 O1 muHyc 50,0 °C gonntoc 650,0 °C 79,950 om 333,820 om
0008 TCn p.21, W4go=1,391 OT1 MuHYc:50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA IlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA oo 20 MA | (Bxoa kanubpyetcs 0 mA 20 MA
OT1 4 MA o 20 MA | Kak NUHeNHbIN, 3aTem OT1 0,0 % no 100,0 % 4 MA 20 MA
0009 OT0B oo 10B yCcTaHaBnuBaeTcs WUINW B YCTAHOBMEHHBLIX TEXHNYECKMX 0B 10B
OoT0Bpoo2B nuHeapu3oBaHHas eanHnuax 0B 2B
Ot OmB go 75mMB Lwkana, cm. paszaen 0 mB 75 mB
OT1 OMB go 200mMB | 5.2) 0 mB 200 mB
JlnHeapusoBaHHas
Bxop kanubpyeTcs Kak
JIMHEVHbIN, 3aTEM
0010 Tepmonapa yCTaHaBnmBaeTcs AnanasoH TepMonapsbl
NMHeap13oBaHHas
wkana (cwm. pasgen
5.2)
0011 (TJe)p""O”apa KK kK ) OT 0°C a0 nnioc 1100°C OmB | 63,792 uB
0012 (TLe)p""O”apa TR XK (L) OT 0°C fo nnoc 800°C OMB | 66,442 MB
0013 (Té)p"’w”apa TXKH | TxkH(E) OT 0°C fo nntoc 850°C OMB | 64,922 vB
0014 (Tlf)p"“”apa XA rxa (K) OT 0°C ao nnioc 1300°C OmB | 52,410 B
0015 L‘flﬁ’_l"’;%"f‘g)a TMM10 (S) OT 0°C po nnitoc 1600°C OmMB | 16,777 MB
0016 (Tg)p""o”apa P 1P (B) OT 0°C a0 nntoc 1800°C omB | 13,591 mB
0017 (TAe_ﬂ")’w”apa TBP | 18P (A-1) OT 0°C go nnioc 2500°C OMB | 33,647 MB

5.1.7 Koppekuusi nokasaHUn gaTymka TepMOKOMMNeHcaumum

[aTtyuk TEpMOKOMMEeHcaummn (BXo4 TeMNepaTypHON KOMMNEHCaLMN XONOAHOTO crnasi TepMonap) ycTaHOBMEH
Ha POHTanNbLHOW CTOPOHE perynsitopa.

C, nomouwhbio napametpa SYS.04 npou3BoauTCH KOppEKUMs 3HAYeHWss TemnepaTypbl AaTtduka
TepMoKOMAeHecauun. B gaHHOM meHw uudppoBor gucnnen 3ABOAHHA nokasbiBaeT 3HavyeHue Temnepartypbl
nonyyYeHHoe OT JaTynka TEPMOKOMMNEHcauun, To eCTb TemMnepaTtypy cpenpbl, B KOTOPOW HaxoAMTCHA BO3Me KeMM Ha
TbINIbHOW CTOPOHE perynaTopa. [pyu Heob6XxoaMMOCTHN, OTKOPPEKTMPOBATL 3HAYEHUs] AaTyMka TePMOKOMMEHcaLuumn B
napametpe SYS.04 c nomoLLbo KnaBuL nporpaMmmmpoBaHms A V.
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Hanpumep, ecnu peanbHasa Temnepartypa cpefbl, B KOTOpoN HaxoauTtes gatumk 28,5°C, a B nyHkTe SYS.04
nokasbiBaet 28,8°C, T0 Heob6xoamMmo knasuwen [ V] ymeHblMTL 3HavyeHne Ha aucnnee 3ABOAHHA c 28,8 go 28,5.
HaxaTb knasuwy nopTteepxzeHust [¢] U coxpaHUTb M3MEHEHWsI B COOTBETCTBYIOLMM MyHKTE MEHIQ_(CM. pasgen
4.7.5).

5.2 JluHeapusaumna aHanorosoro Bxoga Al

PyHKUMS nMHeapu3auun nogdvHeHa aHanorosoro Bxogda Al. JlMHeapusauus [aeT BO3MOXHOCTb
NPaBuIbHOTO PM3NYECKOrO NPeaCTaBNEHNS HENMMHEWHBIX PErYNMPYEMBIX U M3MEPSEMbIX MapaMeTpoB.

* C nomowbro nuHeapu3ayuu MOXHO pou3sodumb, Harnpumep, Kanubpoeky emkocmel e snumpax, Mempax
Kybuyeckux usnu Kunoepammax npodykma, 8 3aeUCUMOCMU Om U3MepPEeHHO20 8XOOHO020 cuaHasa ypoeHs 8,.eMKOCMU.

Mpn wuHAMKauMn nuHeapusyemon BenuuMHbl Bxoda Al, onpegensgiolMy napaMmeTpamu SABMSATCA
HayanbHOE W KOHEeYHOe 3HayeHusl LWkanbl (MPOUEHTHOEe OTHOLWIEHWEe K AWanas3oHy W3MepeHus), MOoJIoXeHue
OeuMManbHOro pasgenuTens, a Takke 3KBUMOWCTaHTHbIE OMOpHble TOYKM NUHeapu3auun. KpuBas nuHeapusauum
NUMeeT «NeperioMIeHNa» B OMOPHbIX TOYKaX.

5.2.1 NapameTpbl NMHeapu3auumn Bxopa Al

Hanpumep, napameTpbl NIMHeapu3aunmn aHanoroBoro Bxoga cnepywuime:

KoHgpueypayus aHanozoeo20 exoda Al

AIN.00 = 0009 — Tun wkanbl aHanoroBoro:BxoAa-Al.- JinHeapusoBaHHas
AIN.06 KonunyecTtBo yyacTtkoB nuHeapunsauum sxoaa Al
AIN.03 [NonoxeHue geummansHOro pasgenurens

A6cuyucchkl onopHbIX MoYekK NuHeapu3ayuu exoda Al

LNRX.00 Abcumcca HavyanbHore,3Ha4yeHus (B % OT BXOAHOrO curHana)
LNRX.01 Ab6cuucca 01-ro yyactka

LNRX.02 Abcuucca 02-ro ydacTtka

LNRX.18 Abcuucca 18-ro yyactka

LNRX.19 Abcumcca 19-ro yyacTka

OpduHambl ONOPHBLIX MOYeK JluHeapu3ayuu exoda Al

LNRY.00 OppauHaTa HavanbHoro 3HadeHus (curHan B Tex. ed. oT -9999 no 9999)
LNRY.01 OpavnHaTta 01-ro yyacTka

LNRY.02 OpauHata 02-ro ydacTtka

LNRY.18 OpaunHaTta 18-ro y4yacTtka

LNRY.19 OpguHata 19-ro yyacTtka

5.2.2 OnpepgeneHue oMnopHbLIX TOYEK NMHeapusauum
5.2.2.1 OnpederieHue Kosuyecmeaa OropHbIX MOYEK TUHeapu3ayuu.

Mocne onpedeneHnss HeOOXOAUMOro KOnM4YecTBa YYacTKOB IMHeapu3auuMn HeobxoauMo 3ajaTtb 3TO
3HauyeHue B napameTpe AIN.06. MNpegensl nameHeHnsa napametpa AIN.06 ot 0000 go 0019.

Bbibop HE06xoouMOoro KonmyecTsa y4acTKOB NMHeapu3aumnm NponsBoanTCS M3 coobpaxeHns obecneyeHns
Heo6X0AMMON TOYHOCTM M3MEPEHUS.

5.2.2.2 OnpederieHue 3Ha4yeHuUl OrMnopHbIX MOYEK TUHeapu3ayuu.

[n8 kaxxgoro 3Ha4eHus MHAMUMpYeMOoro BxogHoro curHana Yi (B TexHudeckmx eguHunuax ot —9999 no 9999
€ y4yeToOM| JeuuMmanbHOro pasgenutensl) BblYUCMUTb — COOTBETCTBYIOLLYIO — (PUBNYECKYID  BEMUYMHY U3
COOTBETCTBYIOLUMNX (DYHKLMOHAmNbHbIX (FPagyMpOBOYHbLIX) Tabnuy, unu rpadumyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Npy HeOBXOAMMOCTU MHTEPNONMPOBAThL) U 3a4aTh 3HAYeHVe ANns COOTBETCTBYIOLLEN OMOPHOW BENUYMHBI BXOOHOTO
dusnyeckoro ‘curdana Xi (8 %, ot 00,00% po 99,99%). CootBetctBytowme 3HaveHus Xi (B %, ot 00,00% pno
99,99%) BBOOATCA B NapameTpax Ha ypoBHe LNRX.):
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A6cuyucchkl onopHbIX MoYyekK JluHeapu3ayuu exooda Al

LNRX.00 Abcuucca HavanbHOro 3HavyeHust (B % OT BXOAHOrO curHana)
LNRX.01 Ab6cuucca 01-ro yyacTtka
LNRX.02 Ab6cuucca 02-ro yyacTtka
LNRX.18 Abcuucca 18-ro yyacTtka
LNRX.19 Abcuucca 19-ro yyacTtka

CootBetctBytowme 3HayveHnsa Yi (B TexHumyeckux egumHuuax ot muHyc 9999 po 9999 c ' yuetom

aeunmMarnbHOro paa,qenMTenﬂ) BBOOATCA B NapamMeTpax:

OpOuHambi OMOPHbIX MOoYeK JIUHeapu3ayuu exoda Al

LNRY.00 OpavHaTta HayanbHOro 3HayeHust (curHan B Te€X. ed. ot MuHyc 9999 no 9999)
LNRY.01 OpawvHata 01-ro y4yacTka
LNRY.02 OpawnHata 02-ro yyacTka
ENéY.18 OpauHata 18-ro yyactka
LNRY.19 OpauHata 19-ro y4yactka

5.2.3 MNpumepbl NnMHeapu3auum CUrHanoB

Mpumep 1. JluHeapusauusa curHana, nogaBaemoro Ha exop Al,

npeacTtaBneHHas rpacguyeckn (KpMBOM)

MH,D,VILI,MpyeMOG 3Ha4yeHune B
TeXHU4YeCKnx egmnHuLax

PeanbHasa xapakrepuctuka,
npencTaBrieHHas rpaduyeckn

°c A
OpguHaTta
3-ro yuactka [N 999.9
JlnHeapuso-
750,0 3-7 yu. BaHHas

OpavHaTta

XapakTe-
2-r0 yyacTtka P

| puctuka

2-n yy N
Opavnata V 350.0 ;f()c()) /oHoro
1-ro yyactka A
curHana
1-7 .
y! | © X
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcumcca Abcuucca
3HayeHune 1-ro y4yacrtka 2-ro yyacTka 3-ro yyactka

KoHepuzaypupyemblie.napamempsi 0nsi npumepa 1:

AIN.00 = 0009 LNRX.00 = 00,00 LNRY.00 = 0000 (MHamumpyetcs «000,0»)
AIN.06'=0003 LNRX.01 = 20,00 LNRY.01 = 3500 (MHamumpyetcs «350,0»)
AIN.03 =000,0 LNRX.02 = 60,00 LNRY.02 = 7500 (MHanumpyetcs «750,0»)

LNRX.03 = 99,99 LNRY.03 = 9999 (mHauumpyetca «999,9»)
Mpumep 2. INluHeapusauusa curHana, nogaBaemoro Ha Bxop Al,

npencraBneHHasi rpagyMpoBOYHOM Tabnuuen

JlnHeapu3zaumsa curHana, cHumaemoro c Tepmonapbl rpagyvposku TII, n nogasBaemoro Ha Bxoa Al,

LIZANTAN.COM

Aunana3soH nsmepsiembix remnepatyp 0 - 1400°C, gnanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).
Ons o6ecnedyeHnss HeoOGXOOAMMON TOYHOCTU U3MepeHUs BblObMpaem 20 y4yacTKOB nuHeapusauum wu
pacyMTaHHble 3HA4YeHUs B % BXOOHOrO curHana Ansg Kaxaon OMopHOM TOYKM BBOASITCA B COOTBETCTBYHOLLMMA

napameTp.

KoHgpueypupyembie napamempsi Osisi npumMepa 2:

AIN.00 = 0009 Tun wkansl BToporo 6rioka - NnMHeapu3oBaHHas
AIN.06 = 0019 KonuuyecTtBo yyacTkoB nuHeapusaLmu
AIN.03 = 0000, MonoxeHune aeumMManbHOro pasgenurens

MapameTpbl KOHDUTYpaLMK pacCUUTLIBAIOTCA U BBOASATCA cornacHo Tabnuubl 5.4.
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Tabnuuya 5.4 — Pacyem u 8800 napamempos fiuHeapusayuu npumepa 2
MapameTpbl KOHUrypauumn
Homep 3HaueHue . 3HaueHue OpOAuHambI ONOPHbIX Ab6cuyucchbl ornopHbIx
OnopHOM n3mepsiemoun BXoAgHoro mod4ekK fIuHeapu3ayuu movYekK nuHeapu3ayuu
TOUKM TeM"ePélTbel, curHaBna emopozo 6s10Ka emopo2o 6s10ka
° B M
Beodumoe Beodumoe
Homep Howmep
3Ha4eHue, 3Ha4eHue,
napamempa °c napamempa %

0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2:02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KanubpoBka aHanoroBoro Bbixoaa

Mepen HavanoMm kanMBPOBKM aHaNoOroBoro BbIXOA4a HEOOXOAMMO MPUMBECTM B COOTBETCTBME MONOXEHNE
nepemblYk1n Ha MOAyne aHarnoroBoro BbIXoda (YCTAHOBMEHHOM BHYTPW perynatopa). TuMbl BbIXOAHBIX CUrHarnoB 1
NnornoXeHne nepemblyKek NnpvBeaeHbl B Tabnvue 4.3.

YpoBeHb kannbpoBkM aHaroroBOr0 Bbixoda umeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
ONS MHOMKaUMK aHanorosoro Bbixoga B %. Ecnvperynatop MUK-111H Haxogutcs B py4HOM pexume, TO B 3TOM
MYHKTE MOXKHa Takke NMPOM3BOAUTb M3MEHEHUS COCTOAHNSA aHanorosoro Beixoga AO.

MyHkTel CALO.01 1 CALO.02 1cronb3yloTCa AN KannbpoBKy HavyarnbHOrO M KOHEYHOTO 3HAYEHWS LLKarnbl
aHanorosoro BbixoAa. [opsAok KanMBPOBKM CreayoLLMA;

1. TMopxniounte k aHanorosomy. Bbixogy AO perynstopa MWK-111H 06pasuoBbii namepuTenbHbIn
perynaTop - MUnnnamnepMeTp NOCTOSHHOIO TOKa.

2. B pexume KoOHdurypauun yctaHosuTe napametp CALO.01 "KannbpoBka HayanbHOrO 3HayeHus
aHanorooro Bbixoga AO".

3. Haxumasg knasnwu [A] unun [V] ycTaHOBMTE BENWYMHY BbIXOOQHOrO CUrHama no MunnvamnepmeTpy
pasHyto 0 MA (nan.4 MA), cooTBeTcTByloLyo 0% AnanasoHa, B 3aBUCUMOCTU OT UCMONHEHNS TUNa curHana.

4. Haxarb knaeuwy-[F].

5. YctaHoBuTe napameTtp CALO.02 "KannbpoBka KOHEYHOrO 3Ha4eHUs1 aHanoroeoro Beixoga AQ"

6. Haxumas knasuwm [A] wnmn [V] ycTtaHOBMTE BENWYMHY BbIXOOHOIO CUrHama fno MunnuamnepmeTpy
paBHyto 5.MA (nnn 20 MA), cootBeTcTBylowwyo 100% AnanasoHa, B 3aBUCUMOCTUN OT UCMONHEHNS TUNa curHana.

7. Haxatb knasuwy [¢].

8. ABToMaTtuyecku yctaHoButca napametp CALO.02 "Tect aHanorosoro Beixoga AQO".

9. Haxmute knasuiwy [¢].

Heobxodumo! nmomMHUmMb, 4TO TOCMne MpoBedeHUss KanMbpoBKM HeoBXoaMMO NPOM3BECTV 3anuch
napamMeTpoB B 3HEproHes3aBuncHMyo namsaTb (CM. pasgen 4.7.5), B NpOTVBHOM criydyae BBeAeHHasi MHgopmMauusa He
ByneT cCoxpaHeHa npw OTKMIOYEHUM NMUTaHUA perynsTopa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxuBaHue - KOMMMNEKC paboT, KOTOpble MPOBOAATCA MEPUOANYECKU B MIIaHOBOM
nopsigke Ha pabotocnoco6HoM 6roke C Lenbio NpeaoTBpalleHns OTKasam, MPOANEHNS ero Cpoka,CrayXobl 3a c4eT
BbISBNIEHNSA N YCTPaHEHUS NPeaoTKa3HOro COCTOAHMA ANS NoaAepKaHnus HOpMaribHbIX YCNOBUIA SKCARyaTawmn.

6.1.2 TexHuueckoe oOCRyXuBaHWE 3aKNoYaeTca B NpoBeAeHWM paboT Mo/ KOHTPOM TEXHUYECKOro
COCTOAHMA U nocneayouemMy yCTpaHeHUIo He4OoCTaTKOB, BbIABJIEHHbLIX B NMpoLecce KOHTPOJIA; ﬂpOC*)VIJ'IaKTVI‘-IeCKOMy
O6Cﬂy)KI/IBaHVIIO, BbINONTHAEMOMY C yCTaHOBJ'IeHHOVI nepnoan4yHOCTbio, ANMUTENbHOCTBIO N B onpenerieHHOM nopsake,
YCTpaHEeHU OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CUNlaMW nNepcoHana, BbiNOfIHAOWEro TexHn4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeSOCTOPOXHOCTU WU MpaBUAMKU IKCNsyaTayuu MoOXeT cTaTb
NpPUYNHON TPAaBMUPOBAHUA NepcoHana unu noBpexaeHns oopyaoBaHus!

6.2.2 [Ona obGecneyeHuss 6Ge3onacHoro wucnonb3oBaHUA 06GOpPyAOBaHUA HEYKOCHUTeNbHO
BbIMNOJTHANTE yKa3aHUs AaHHOW rnasbl!

6.2.3 K oakcnnyatauuu perynsatopa QONyckawTCs nuvua, MMerowune paspeweHve ana paboTel Ha
anekTpoycTaHoBkax HanpsxeHnem go 1000 B n ndyumsLume pykoBoACTBO NO 3KCnnyartauum B NOSIHOM obbeme.

6.2.4 JOkcnnyatauus perynsitopa paspeluaeTca NpU Hamuyuu UHCTPYKLMKM NO TexHuke GesonacHocTu,
YTBEPXKAEHHOW MNpeanpuaTueM-noTpedbutenem B YCTAHOBAEHHOM MNOpsiAKE W yyuTbiBalOLWeR —crneumduky
NPUMEHEHUS perynsitopa Ha KOHKpeTHoM obbekTe. [Mpu akCARyaTauum Heobxoaumo cobniojatb TpeboBaHus
pevicteytowmx npasun MNT3 u MNTH ans anekTpoycTtaHoBOK HanpsixeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodunaktuyeckme paboTbl.. JOMMKHLI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.6 3anpeu.|,aeT09| noakn4aTb M OTKNKOYaTh COEANHUTENN NPU BKIMIOYEHHOM 3N1EKTPONMUTAHUN.

6.2.7 TwartenbHo NPOW3BOAUTE MNOAKMOYEHUe G COBnoAeHNeM MONSIPHOCTM BbIBOAOB. HenpaBunbHoe
NOOKMIOYEHNE UMW MOAKIOYEHVE PA3BEMOB NPV BKIMOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXAEHWIO
3MNEKTPOHHbIX KOMMOHEHTOB perynsfopa.

6.2.8 He nogkntoyarite’Hencnonb3yemMble BbIBOAbI.

6.2.9 Mpu pasbopke perynsatopa Asis yCTpaHeHUss HeUcrnpaBHOCTEe PerynsaTop AoSkeH GblTb OTKIOYEH OT
CEeTU 3NEKTPONUTaHUS.

6.2.10 Mpun nsBnevYeHnn perynsatopa U3 Kopnyca He npukacaiTechb K ero aneKTpu4eckuM KOMMOHEHTaM 1 He
noasepranite BHYTPEHHME Y3Ibl 1 YacTu yaapam.

6.2.11 PacnomnaranTe perynstop Kak MOXHO ganee OT YCTPOWCTB, FEHEpUpYIOLLMX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTtbl, MallWHbI, UK NPUBOPbLI, NCMOMb3YOLLME UMMYMbCHbIE
HanpsixeHus) BO n3bexaHue cboes B paboTe.

6.3 NopsaAoK TeEXHMYECKOro o6cnyxuBaHus

6.3.1 B 3aBMCMMOCTY OT pPerynsipHOCT! NPOBEAEHUS TEXHUYEeCKoe 06CNyXUBaHWUE AOIHKHO ObITh:
a) Nep1oanYeckMM, KOTOPOE BLINMOSHAETCA Yepes KareHaapHbIe NPOMEXXYTKA BPEMEH!;

6) amanTvBHBIM, KOTOPOE BLIMOSHAETCA MO HeoBXOAMMOCTU, TO €CTb, B 3aBMCHMMOCTM OT (PaKTUYECKOro
COCTOSIHUS PETYNIATOPA M Hanuuus cBOGOAHOIO 06CnyXu1BatoLWero nepcoHana.

6.3.2 YcTraHaBnuBaoTcs Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHu4eckoe obcnyxrMBaHue Npu XxpaHeHUKn, KOTOPOE 3akr4vaeTcsl B NEPEKOHCEpPBaLMK perynstopa npu
OOCTVDKEHUW » MPEENBHOIO CpOKa KOHCEpBaLMW BO BpeMsi XpaHEHUss B COOTBETCTBUM C TpeboBaHMsiMU
aKCnyaTaluMoHHOM LOKYMEHTaLMu;

6) TexHu4eckoe obcnyxunBaHue Mpu TPaAHCMOPTUPOBKE, KOTOPOE 3aKMoyaeTCca B MOATOTOBKE perynatopa K
TPaAHCNOPTMPOBAHNIO, AEMOHTaXe M3 TEXHONMOMMYECKOro 06opya0BaHNA 1 yNakoBKe nepes TPaHCNOPTUPOBAHNEM;
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B) TeXHMYecKoe oBCnyxvBaHWe Npu KCMyaTauum, KOTOpoe 3aKnioyaeTcsl B MOArOTOBKE perynsatopa nepes
BBOLOM B 3KCMryatauuio, B MPOLECCE ee IKChiyaTauum v B MEPUOAMYECKOi npoBepke paboTocnocoGHOCTH
perynsatopa.

6.3.3 lNepuognyeckoe TexHUYeckoe OBCMyXMBaHWE NPV 3JKCnnyatauun perynatopa ycTaHaBnnBaeTcs
notpebutenem C y4eTOM WMHTEHCMBHOCTM W YCMOBWIM 3KCMfyaTauuMu, HO He pexe 4em OAuH pa3 B rog. [ns
perynatopoB MUK-111H uenecoobpasHa exekBapTanbHasi MEepUOONYHOCTb TEXHWYECKOro OOCAyXMBaHUSA Apu
aKcnnyatauuu.

6.3.4 MNepuognyeckoe obCnyxMBaHNe OOMKHO NPOBOAUTLCA B Criefytolem nopsigke:
a) NpoBecTM paboTbl, KOTOPLIE BbINOSHSATCSA NPY TEXHUYECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBIEHME U30NSALIUY;

B) NpoBepuTb paboToCnOCOBHOCTL perynaropa.

6.3.5 TexHuyeckniA OCMOTP perynaTopa BbINonHAeTCA o6cnyxvBaoluMM  NepcoHanoM B criefyloLem
nopsigke:

a) nepeq Hayanom CMeHbl cnefyeT NPOBECTU BHELLHWIA OocMOTp perynatopa. Ocoboe BHMMaHWe crnepyet
06paTUTb Ha YNCTOTY MOBEPXHOCTU, MAPKMPOBKY U OTCYTCTBME MEXaHUYECKNX MOBPEXAEHUN.

6) NnpoBepuUTbL HAOEXHOCTb KPENeHns perynsatopa;

B) MNpPOBEPUTb TEXHUYECKOE COCTOsiHME npoBOoAOB (kabenewn) Ha LEenoCTHOCTb W 3alUMLIEHHOCTb OT
MeXaHUn4YeCcKnx HOBpG)I(,D,eHMVI.


https://lizantan.com/shop/regulyator-mik-111n

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
42

7 XpaHeHune u TpaHCNnopTUpOBaHue

7.1 YcnoBuAa xpaHeHus perynsatopa
7.1.1 Cpok xpaHeHuns B NOTpebutensckon Tape - He MeHbLue 1 roga.

7.1.2 Perynatop [OO/MKEH XpaHUTbCA B CYXOM W BEHTUNMPYEMOM TOMELLEeHUA RpU  TemnepaType
oKpyxatowero Bosgyxa oT muHyc 40°C po nmoc 70°C u oTHocutenbHow BnaxHoctm ot 30 po 80% (6es
KoHAeHcauum Bnaru). [JaHHble TpeboBaHuA ABMSOTCS PEKOMEHOYEMbIMM.

7.1.3 Bo3gyx B nomeLleHWM He AOIMKEeH copepxaTtb Mbiv U MpUMecKH arpeCcuBHbIX NapoB W/ Fas3os,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTW: ra3oB, CoAepXKaLLmX CEPHUCTbIE COEQUHEHUSI UM aMMUaK).

7.1.4 B npouecce XpaHeHWs1 UMW SKCMiyaTauuu He Knaaute Tsbkenble NPeaMeTbl Ha PErymsaTtop U He
nofABepraiTe €ro HWKakoMy MeXaHU4YecKOMYy BO3[eMCTBUIO, Tak KaK YCTPOWCTBO MOXEeT AedhOopMUMpOoBaThCs M
noBpeanTbCS.

7.2 TpeGoBaHUA K TPAHCMOPTMPOBAHUIO PErynaTopa U ycroBus, fpyu KOTOpPbIX
OHO AOJTKHO OCYLLEeCTBNATLCS

7.2.1 TpaHcnopTupoBaHue peryndaTtopa B ynakoBKe NpeanpuAaATuA-U3rotoBuTenA OCyLlecTBnAeTcA BCeMU
BMOamMm TpaHcrnopTa B KpbITbIX TPAHCMOPTHLIX CpeaCcTBax. TpaHCNOPTMPOBaHNE camoieTamMmn JOSMKHO BbIMOMHATLCA
TOJIbKO B OTarninBaeMbIX repMeTu3npoBaHHbIX OTCEKax.

7.2.2 PerynaTtop [OMKeH TpaHCNOPTUPOBaTLCSA B KAMMATUHECKMX YCIIOBUSX, KOTOPble COOTBETCTBYIOT
ycnosusm xpaHenns 5 cornacHo NOCT 15150, Ho npu gaBneHun He Huke 35,6 kffla n TemnepaTtype He HWXe MUHYC
40°C vnu B ycrnoBusax 3 nNpu MOPCKNX NepeBO3Kax.

7.2.3 Bo Bpems norpy3o-pasrpy3oyHbiX paboT U TpaHCNOPTPOBaHUM 3anakoBaHHbIM perynatop He JoShKeH
noABepratbCsl Pes3kUM yaapam W BIUSHUIO — aTMOCHEpHbIX ocaakoB. Crnocob pasmelleHVs Ha TpaHCMOpPTHOM
cpefcTBe JOSKEH UCKIoYaTh NepeMelleHre perynaropa.

7.2.4 MNepep pacnakoBbIBAHMEM NOCME TPaHCMOPTMPOBAHUSA NpW OTpULATENbHON TemnepaTtype perynsrop
HeobX0aMMO BblAepXaTb B TeYeHMe 3 YacoB B yCrnoBusix XxpaHeHust 1 cornacHo FOCT 15150.

8 [[apaHTum naroroBuTens

8.1 MNpomnssoanTens rapaHTMpyeT COOTBETCTBUE perynaTopa TeXHn4eckum ycrnosuam TY Y 33.2-13647695-
003:2006. MNpwn He cobniogeHnn noTpebutenem TpebOBaHUI YCrNOBWUIA TPAHCMOPTMPOBAHUSA, XPaHEHUS, MOHTaxa,
Hanagkv u aKcnnyatauum, ykasaHHbIX B HACTOSALWLEM PYKOBOACTBE, NOTpebuTenb NyaeTcs npaBa Ha rapaHTuio.

8.2 [apaHTUIHBIN CPOK—SKCAFlyaTauuym - 5 neT co AHA OTIrpy3kM perynatopa. [apaHTURHBIA  CPOK
aKcnnyatauum perynsitopoB, KOTOPbIE MOCTaBAATCA Ha 3KCMOpT - 18 MecsiLeB Cco OHS NpocrnefoBaHus UX Yepes
roCcy4apCTBEHHYIO rpaHuLy YKpauHbl.

8.3 MNo_poroBopeHHOCTW € NOTpebuTenem npeanpuUaTMe-u3roToBUTENb OCYLLECTBISIET NOCNerapaHTUiHoe
TEXHUYECKOe OBCRYXMBaHUE, TEXHUYECKYIO MOALEPXKKY W TEXHWYECKME KOHCYMbTauuMu MO BCEM BMAaM CBOEN
NPOAYKLMM.
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NMPUNOXEHUA

NMpunoxeHune A - NlabapuTHbIe U NpUcoeaUHUTENbHBIE
pa3mMepbl

Pasmepsbi yugpoesnix uHoukamopoe (ducnees): MMAPAMETP, 3ABAHHA

4,5

PucyHok A.1 — BHewHul 8ud u pa3mepsi 4ugposbix uHOUKamopos peaynsmopa MUK-111H

Bud Bud
crepedu c6oky

PekomeHdyemassmonuwuHa wuma om 1 0o 5 mm.

PucyHok A.2 - FabapumHbie pasmepsi peaynsmopa MUK-111H
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NMpunoxeHue b - lNogknioyeHne perynaTtopa.
BHEeLWHNX coeanHEeHUuMn

 BEENNENNNRENND LARRNRNRNE)
NAPAMETP
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6) ucnonHeHus Ha ~220B

PucyHok b.1 - [ModknodeHue sHewHux yenel k peaynamopy MUK-111H
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MpunoxeHue B.1 MoaknoyeHMe ANCKPETHbLIX HArpy3okK

lMpumeyaHus.
Mpy NOAKMYEHUN WHOYKTUBHBIX Harpys
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXO4AM KOHTPON
3a 0OOnbLIOrO TOKa CaMOWMHAOYKUMW napanmnerns

6]'IOKI/IpyIOLIJ,V|l7I anog VD — cwm. CXeMy NoAKN4YeHua. Ao yCTaHaBnMBaTh Ha KaXXOOM KaHale, K KOTOpoMy
nogKnovYeHa NHOYKTUBHaA Harpyska.

Tun yctaHasnusaemoro avopa /K[ 8, 1N4004...1N4007 vnn aHanornyHbln, pacCYMTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsiMon T

KOHTaKTOpbIl, coneHouabl W T.I'I.) K

PekomeHgauum no noak arpy3kKu Ansi MexaHu4eckoro perne

Pene

cyHke bB.3 ycnoBHO nokasaHO pacnonoXeHUWe U HasHayYeHue 3aMbIKaAoLUX KOHTaKTOB
Mexa oro pene kaHanos DO1 — DO2.

CMManbHO JOMYCTUMOE HanpshXeHne N MaKCMMarbHO JOMYCTUMBINA TOK:

- 0o 250B (8A) nepemeHHOro Toka npu pe3vcTUBHON Harpyske;

- 8o 250B (3A) nepemMeHHOro Toka npu MHAYKTUBHOW Harpy3ke (cos@=0,4);
- ot 5 B (10mA) go 30 B(5A) noCTOSIHHOrO TOKa Npy PE3UCTUBHOM Harpyske.
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MpunoxeHune b.2 Cxema nogknoyeHns uHtepdenca RS-485

-

abrwn

[MpeobpasoBaTtens nHTEPdENCoB
BrinN-485 (RS232/485), unn
Brn-52 (USB/485)

L po 1200m
> RI1
+ RS485
RzD o :I-‘
o »
A Lo :
RGND
A+ B- A+ B- A+ B-I o 32 ycrpoiicts A+ B-
01 02 03 31
MUK-111 MUK-121 MUK-21 MTP-8

PucyHok b.4 - OpeaHusayus uHmepghelicHOU c853U MEXOY KOMIMbLIOMEPOM U peaynsmopamu

K ogHomy nopty COM unn USB komnbioTepa MoOXeT ObiTb MOAKNOYEHO A0 32 YCTPOWCTB, BKIOYasi
npeobpasoBatens nHtepdericos bIrN-485 (brin-52).
O6was annHa kabenbHOM NMMHUK CBA3N He OoMKHa NpeBbilaTe 1200M.
B kauyecTBe kabenbHOM NMHUN CBA3W NPEANOYTUTENBHO UCNOMNBb30BaTh SKPAHMPOBAHHYHO BUTYIO Napy.
OnuHa otBeTBNEHMN Lo AOMKHA ObITb KaK MOXHO MEHBLUEN.
K wnHTepdencHelM Bxogam, pacrnonoXeHbiM B KpavHUX TOYKax COEAMHWUTENbHOW NUHUKM Heobxoammo
NOAKMNIOYNTL [Ba TepMUHanbHbIX pesuctopa conpotusneHuem 120 Om (R1 n R2). TlMopkntoyenue
pesucTtopoB k perynsitopam Ne 01 — 30 He TpebyeTtes. [loakntoveHne TepMmnHanbHbIX pe3vcTopoB B Groke
npeobpasoBaHusa nHtepdericos BriN-485 (BriN-52) cmotpu B, PO Ha BIrN-485 (BIMN-52). MogknioyeHne
TepMmuHanbHux pesuctopos B MUK —111H cmoTpun npunoxeHue B.3 (pucyHok B.4).

Pasbem-knemma X3

MpuemonepeaaTymk
RS-485

O

GND

1200m  JP4

JInHua cBasm

L i
w— 100 OMm \

1 TEPMUHANBHOTO !

MogkntoyeHve |

! _pesuctopa _ !

PucyHok B.5 - PekomeHOyemasi cxema roOKmoyeHuUsi uHmepgpetica RS-485

(3kpaHnpoBaHHas BUTas napa)
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHbin perynatop MUK-111H obecneunBaeT BbINOMHEHWE KOMMYHUKALMOHHOW OYHKLMK Mo
uHTepdercy RS-485, no3sonstoLen KOHTPONMpoBaTh 1 MOAMPULMPOBATL €ro napameTpbl NPU-MOMOLLN BHELUHEFO
yCTpOWNCTBa (KOMMbloTEPa, MUKPONPOLIECCOPHOW CUCTEMBI YPaBeHus).

WHTepdpenc npegHasHayeH ANs KOHUIypupoBaHWS perynsTopa, Ans UCNOMb30BaHWUA B KauecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHBIX CETAX ynpaBneHus n cbopa nHdopmaumm (npuema-nepeaaymv
KoMaHg 1 gaHHbix), SCADA cuctemax u T.M.

MpoTokonom cBsi3n no uHtepdgericy RS-485 asnsietcs npotokon Modbus pexum RTU (Remote Terminal
Unit).

[ns paboTbl HEOH6XO0AMMO HacTPOUTb KOMMYHUKALMOHHbIE XapakTtepuctukn perynatopa MUK-111H Takum
obpasom, 4TOGbI OHWM coBnaganu C HacTpovikamu obMeHa OaHHbIMU [NaBHOrO KOMMbIOTEpa. XapakKTepuCTUKK
ceTeBoro obmeHa HactpamsatoTca Ha YPOBHE SYS koHdurypauun.

Mpu obmeHe No MHTEpPENCHOMY KaHany CBA3W, ecnv NPOUCXOAMT Mepefada [aHHbIX OT perynstopa B
ceTb, Ha nepefHen naHenu perynatopa muraet nHamkatop IHT.

MporpammHo gocTynHbele pernctpbl perynatopa MUK-111H npveeaeHsl B Tadnuue B.1 pasgena B.1.

HocTyn k peructpam onepaTtnHoro ynpasneHus Ne 0-18 paspeLueH NOCTOSAHHO.

HocTtyn Kk pernctpam nporpammupoBaHus n koHdpurypauum Ne 19-111 paspeluaeTtcsa B criydae yCTaHOBKU
«1» B peructpe paspelueHus nporpaMmmmpoBaHusa Ne 18, kKoTopoe. BO3MOXKHO OCYLLECTBUTb Kak C NepeaHen naHenm

perynatopa MUK-111H, Tak n ¢ nepcoHanbHon 3BM.

KonunuyectBo 3anpaluvBaeMbiX PErMcTpoB He [OMMKHO MpeBblwaTth 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynatop MUK-111H B oTBeTe orpaHnynBaeT UX KONMYECTBO A0 NepBbIX 16-T1 perncTpos.

Mpu nporpammupoBaHnm ¢ 3BM HeoBXx0OMMO  KOHTPOAMPOBaTb AManasoHbl W3MEHEHWS1 3HaYeHWi
napameTpoB, ykasaHHble B Tabnuue B.1 pasgena B:1.

Ons obecnevyeHns MUHMManNbHOIO 'BpeMeHW' peakumm Ha 3anpoc oT OBM B perynstope cyuiecTByeT
napameTp — SYS.02. «TaiM-ayT kapa 3ampoca B CUCTEMHbIX TakTax perynsaropa 1 Takt = 250 Mkc». MuHMMansHo
BO3MOXHble TalNM-ayTbl AN pa3nNUYHbIX CKOPOCTEN criegyrolue:

Tanm-ayT,
Bpems nepenaum
B CUCTEMHbIX TaKTax
Ckopocib, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
MCekK
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepenadmn kagpa 3anpoca - nakeTta u3 8-my 6anT onpeaensieTcsl COOTHOLLEHUEM
(roe: ogvH nepenaBaembii 6anT = 1 ctapt 6ut+ 8 6MT + 1cTon 6MT = 10 OUT):

(10 6muT * 8 GanT + 7 6UT)
Tnepegaum = 1000 * , Mcek
V 6uTt/cek

Ecnu Habniogatotcs yacTele cGov npu nepegade OaHHbIX OT perynatopa, TO HEoBXOoAMMO YBenuuuTb
3Ha4yeHue ero TaliM-ayTa, HO MpU 3TOM Y4YeCTb, YTO HeoBXoaMMO YBENUUYUTL BPeMsi NOBTOPHOro 3anpoca ot IBM,
T.K. BCerga BpeMsi MoBTOPHOIO 3anpoca AOMKHO GbiTb Gorblue TaiM-ayTa perynsropa.
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PucyHok B.1 - BpemeHHble guarpammbl yrnpaeneHus nepegayen u npuemom 6noka nHtepdencos br-485
(Brn-52)

Taelaytr — 3adepxka Ha aBTomaTuyeckoe nepeknioveHne bllN-485 (BlNW-52) Ha npvem paHHbiX. OHa
COCTaBMseT Bpems nepeaayy ogHoro bawra.

Tdelay2 — BPEMSI peakummn yCTPONCTBa Ha 3anpoc AaHHbIX.

Taelays — 3a€pxKa Ha nepefady nocregHero 6avita us 6ydepa B NMHMIO.

Tronuein — MUHUMaInbHOE Bpems OTBETA.


https://lizantan.com/shop/regulyator-mik-111n

8-800-511-09-43

mlizantan@yandex.ru

49

LIZANTAN.COM

MpunoxeHue B.2 Tabnuua nporpammMHO AOCTYNHbLIX PErMCTPOB perynaTopa

MUK-111H
Tabnuya B.2 — [MpogpammHo BocmyriHbie peaucmpsbi peaynsmopa MUK-111H
s § 8
S28gd o 5 HavmeHoBaHue napameTtpa Onana3oH nsamMeHeHus
298 22 | dopmar MyHkT
If=9 c (aecaTUYHbIE 3Ha4YeHUSA)
>5 £ [ AaHHbIX MEHH0
e 6 o
Pernctp ngeHtudmkaumm perynaropa : %CITDE)C (sHavenue
03 0 SHORT SYS.03 Mn.6anT - kog (Mogenb) perynsitopa 12 DEC, P b -
Cr.6aii 6 08 DEC E B HEX (no-6anTtHo)
T.6alT - Bepcusa nporp. obecneveHusi 1511 DEC (no-6aiiTHo)
03/06 SHORT nﬁgﬁggsﬂ 3HayeHne aHanorosoro Bxoga Al, napameTp OTNGRE2o8gl0)75 99
03 /06 2,3 BYTE Bbgg,qu CocTosiHMe ANCKPeTHbIX Bbixogos DO1, DO2 0 — oTknioHeH, 1 — BKMIoUeH
Mepentss | 3HaYeHNe ynpaensiolero BosaeicTaus, Ot 000,0 8o 099,9
03/06 4 SHORT ngHsnb nogaBaeMoro Ha aHanorosbiil Beixog AQ
perynsitopa
03 /06 5 BYTE nﬁgﬁgg:” Pexum paboTbl perynsatopa 0_gigrio, 1- asTomaTi.
03/06 6 | SHORT ”ﬁgﬁg‘;‘:” 3anaHHas Touka OT muryc 9999 Ao 9999
03/06 7 SHORT YnpasneHue nepemeLleHeM UMY bCHOIO -100 — 100%
MCMNOJTHUTENBHOIO MexaHu3ma
03 /06 8 SHORT [MonoxeHne mexaHnsama Ot 0000 go 0999
03/06 9 SHORT PI1D.00 KoahdpuumeHT ycuneHus Ot 000,1 go 050,0
03/06 10 SHORT PID.01 Bpems nHTerpupoBaHus Ot 0000 go 6000
03 /06 11 SHORT PI1D.02 Bpewmsi andbdepeHUmMpoBaHus Ot 0000 go 6000
03 /06 12 Peseps
03 13 Peseps
03 14 BYTE O606LeHHas curHanusaums 0 - HopMm, 1 — curHanusaums
03 15 Peseps
03 16 Peseps
03 17 Peseps
0 — 3anpeuweHo, 1 — paspeweHo
03/06 18 BYTE SAVE.O0 | PaspeweHue USMEHEHUS peaucmpos U3MEHEHUSI KOHGbUYPaUUOHHbIX
peaucmpos,
03/06 19 SHORT AIN.00 Tvn wkanbl OT1 0000 go 0017
03/06 20 SHORT AIN.O1 HwkHnin npegen pa3maxa Lwkanbl Ot MuHyc 9999 o 9999
03/06 21 SHORT AIN.02 BepxHuii npegen pa3maxa Lukanbl OT MuHyc 9999 no 9999
03 /06 22 SHORT AIN.03 MonoxeHue geumansHoro pasgenurtenst | 0 — X009, 1 — «XXX.X»,
) 2 — «XX,XX», 3 — «X,XXX»
03/06 23 SHORT AIN.04 MocTosiHHas BpEMEHW L poBoro punbTpa Ot 000,0 g0 060,07
03 /06 24 SHORT AIN.05 MakcuMmanbHas AUTernbHOCTL UMMYRbCHo nomexu | OT 000,0 go 005,0 7
03/06 o5 BYTE AIN.O7 MeTop TeMnepaTypHOI KOPPEKLIMN BXOOHOTO 0 — py4Hast
curiana ot Tepmonapsl 1 — aBTOMaTM4eckas
= 2)
03/06 26 SHORT AIN.O8 3HayYeHue TeMnepaTypbl B PEXMME PY4HOW OT muHyc 099,9 no 999,9
KOPPEeKLMM BXOAHOro curHana ot Tepmonapsl
03 /06 27 SHORT | CORR.01 | KoachcdhmumeHT Koppekummn (CMeLLeHne) OT MuHyc 9999 no 9999
03/06 | 28,29 | SHORT Bg.l.r;gg Jornka paboTbl BeIxoAHbIX ycTporicts DO1, DO2 Ot 0000 Ao 0006
03 /06 30, 34 Peseps ]
DOT1.01 [nnuTenbHOCTb UMNyNbCca BbIXOAHBLIX YCTPONCTB 000,0 ? — cTaTyeckuin
03706 | 32,33 1) SHORT 1| "551501 | DO1 M DO2 000,1-999,9%) — My MbCHBIIA
DOT1.02 B avanasoHe wikanbl
03/06 34,35 | 'SHORT DOT2.02 Ycraeka MIN DO1, DO2 BLIGPAHHOTO TUNa AATYMKA
DOT1.03 B avanasoHe wwikanb
03/06 | 36,37 | SHORT DOT2.03 YcraBka MAX DO1, DO2 BLIGPAHHOTO TUNa AaTUMKA
03/ 06 38, 39 | SHORT Bg%gi 'mcTepesuc BbixogHoro yctporctea DO1, DO2 OT muHyc 9999 Ao 9999
DOT1.05 | BesonacHoe nonoxeHue BbIXOOHOTO YCTPOMCTBA 0 — nocnegHee NonoxexHue
03706 A G Y 4 DOT2.05 | DO1 n DO2 npu obpbiBe gatyvka 1 — OTKN. 2 — BKI.
03 /06 42 SHORT CTRL.00 | Twn perynstopa OT1 0000 go 0004
0000 — obpaTHoe
03:/.06 43 BYTE CTRL.01 | Twn ynpaBneHus perynsrtopa 0001 — npsiMoe
03 /06 44 SHORT CTRL.02 CkopocTb AUHaMUYecKo GanaHCMPOBKY 3aaHust Ot 0000 g0 9999
03 /06 45 SHORT CTRL.03 | Bpems mexaHusma Tm, nepuog NMAQ-LUIMM Ot 0000 o 9999
03 /06 46 SHORT CTRL.04 MuHUManbHasa AnNMTenbHOCTb MMNynbca TMUH OT1 0000 8o 9999
03/06 47 SHORT CTRL.05 3apepkka Ha BkntodeHne DO B NpoTMBOMOSIOXHOM Ot 0000 go 9999
HanpasneHun
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OkoH4aHue mabnuypi B.1 — NpogpammHo docmyriHble peaucmpsbl peaynsamopa MUK-111H
03/06 48 SHORT CTRL.06 30Ha HeYyBCTBUTENBHOCTA 3-X MO3MLIMOHHOTO OT1 0000 o 9999
perynsaTtopa (MepTBas 30Ha)
03/06 49 SHORT | CTRL.O7 | TVCTEPeSUC BLIXOAHBIX YCTPOMCTE MMMYNLCHOTO Ot 000,0 oo 090,0.”
perynstopa
03/06 50 SHORT | CTRL.09 | Orpanuuenne MAX aHanoroBol sueiiku perynstopa | Ot 000,0 go 109,97
03/06 51 SHORT CTRL.08 | Orpanuuenne MIN aHanorosow sueiiku perynsitopa | OT muryc 009,9 70.109,9 7
BesonacHoe nonoxeHue BbIxoga perynsaropa B Ot 0000 800003
03/06 52 SHORT CTRL.10 | cnyyae oTkasa gatuvika, NMMHUM CBA3N UNn
M3MEPUTENBHOIO kKaHana ”
3HaueHne 6e30nacHOro NonoXeHus, OT1 000,0 go 099,9
03706 53 SHORT CTRL11 yCTaHaBNMBaeMOE Nosib3oBaTenem
03 /06 54 BYTE CTRL.12 | Tun TEXHONOMMYECKON CUrHanm3aumm Ot 0000 8o 0001
03 /06 55 SHORT CTRL.13 | YcTaBka TeXH. curHanusauum "MmHumym" OT1 mMuHyc 9999 no 9999
03 /06 56 SHORT CTRL.14 | YcTaBka TexH. curHanusauum "mMakcumym" OT MuHyc 9999 go 9999
03 /06 57 SHORT CTRL.15 ['McTepesnc TeXHONOrMYecKkon curHanmsaumu Ot 0000 go 9999
McTouHuK aHanoroBoro curHana Ans ynpasneHus Ot 0000 oo 0002
03/06 58 SHORT AOT.00 aHarnorosbIM BbixogoM AO (dyHKUMSA
peTpaHcMmnccum)
03/06 59 BYTE AOT.01 HanpaeneHue BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoEe
03/06 60 SHORT AOT.02 Hoaqaanoe 3Ha4YeHne BXOOHOro curHana paBHoe OT mMuHyc 9999 no 9999
0% BbIXOAHOTO curHana
03/06 61 SHORT AOT.03 KoHeuyHoe 3HadeHue BXOAHOro curHana paBHoe OT MyHyc 9999 no 9999
100% BbIXO4HOrO curHana
03 /06 62 SHORT AIN.06 KonnyectBo ToYek NMHeapusaumum Ot 0000 oo 0019 »
63 — LNRX.00 | ABcumcchl onopHbIX TOYeK AnHeapv3auum Ot 00,00 oo 99,99
03/06 | g5 | SHORT | |NRX.19 | ananorosoro exopa Al
83 — LNRY.00 OpguHaTbl ONOPHBIX TOYEK NMHeapusauum OT MuHyc 9999 no 9999
03/06 102 SHORT LNRY.19 | aHanorosoro Bxoga Al
03/06 103 SHORT AIN.09 MuvHuMmanbHoe 3HaueHre BxogHororcursana ALl 1500 — 6000
03 /06 104 SHORT AIN.10 MakcumanbHoe 3Ha4yeHue BxogHoro curHana ALLMN 2000 — 22000
03/06 105 SHORT CALO.00 | 3HayeHue kanubpoBkM Ha¥ana wkanbl Bbixoga AO Ot MuHyc 9999 no 9999
03 /06 106 SHORT CALO.01 3HayeHne KannmbpoBku koHUA Lkanbl Bbixoga AO OT MuHyc 9999 no 9999
03 107 SHORT SYS.04 3HauyeHne KoppeKLMn NoKa3aHUi aaTymka OT MuHyc 9999 1o 9999
TEPMOKOMMEHCALMU
03 108 CnyxebHas, Hdopmauusi
03 109 SHORT 3HayeHne BxoaHoro curHana AL 1500 — 22000
03 110 BYTE Owunbka Bxoga
03 111 BYTE Qumbka KanubpoBku MobuTHO
03 112 BYTE Olumnbka nonb3oBaTens npy Kanubposke
03 113 SHORT SYS.02 Tanm-ayT kagpa 3ampoca Ot 0000 oo 0200
03 114 SHORT SYS.00 CeTeBon agpec Ot 0000 po 0255
03 115 SHORT SYS.01 CkopocTb 06MeHa Ot 0000 oo 0012

Perynstop MUK-111H obmeHuBaeTcs AaHHbiMM no npotokony Modbus RTU

B pexume "No Group Write"

CTaHAAapTHLIVM NPOTOKOM, 6e3 noaaep kv rpyANoOBOro ynpasneHns AUCKPETHBIMU CUTrHanamu.
[aHHoe uncno npeacTaBneHo B pernctpe uenbiM 6e3 geummansHoro pasgenutens (3anston). Hanpuwvep, ecnv B
napameTpe ykasaHo 60,0, To B,pernctpe HaxoamTcst umcno 600.
Peructp 18 «Pa3speweHue npogpammuposaHusi», B Criy4ae yCTaHOBKW €ro 3HaYeHus B «1», pa3pelLaeT u3MeHeHne
KOHdMrypaumoHHbix pernctpoB Ne 19-111. YcTaHoBKy «Pa3peweHue npoepaMmMupo8aHUsi» MOXHO OCYLLECTBUTL C
nepcoHansHou OBM unu ¢ nepegHen naHenu perynstopa (yposeHb SAVE.00). Mpu Hanuuum B 18 pernctpe «O»
[OCTYMHbI ANS U3MEHEHNS TONIbKO PErMCTPbl ONepaTUBHOINO ynpasneHus 1-12, a octanbHble ANS YTEHUS.
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Mpunoxexue B.3 MODBUS npotokon

B.3.1 ®opmart kaxporo 6anTa, KOTOpbIN NPMHUMaeTCA U NepesaeTca Npubopamu cneayOLWNNA:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwun 6uT nepepaeTca nepsbIM.

Kagp Modbus coobuieHusa cneaytoLmn:

DEVICE ADDRESS | FUNCTION CODE DATA CRC CHECK
8 BITS 8 BITS k x 8 BITS 16 BITS

Fne k<16 — konuuyecTBO 3anpalwmBaeMbix peructpoB. Ecnu B kagpes3ampoca 3akasaHo bonee 16
perucTpos, perynatop MVK-111 B oTBeTe orpaHMyMBaeT Nx KONM4ecTBo A0 nepeblX 16-Tu perncTpos.

B.3.2 Device Address. Agpec ycTpoucTBa

Appec perynsatopa (slave-yctponctea) B cetn (1-255), no koTopomy obpawaetca SCADA cuctema
(master-yctponctso) co csoum 3anpocom. Korga yaaneHHbIi KOHTpONep MnockifiaeT CBOW OTBET, OH pasmeLllaeT
3TOT e (COOCTBEHHbIV) agpec B 3TOM nore, 4Tobbl master-ycTponcTeo 3Hano kakoe slave=ycTporcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIA KOA4 onepauumn

MWK-111 nogaepxvsaeT cnegyoLime pyHKunn:

Function Code DyHKLMA
03 YUrteHne perucTpa(oB)
06 3anucb B 0guH.perncTp

B.3.4 Data Field. Mone nepepaBaembiX AaHHBIX

Mone pAaHHbIX coobleHns, nockinaemoro \SCADA cucTemMow yAaneHHOMY KOHTPOMMepy COAepXuUT
no6aBoyHO MHpopmaLmio, KoTopas Heobxeanma slave-ycTponcTBy onsa getanuaaumn yHkumm. OHa BKNoYaeT:

® HayarnbHbIV agpec perncTpa n KOnm4ecTBo perncTpoB Ans yHkuumn 03 (YteHne)

® aJpec perucTpa n 3HavyeHHWUE 3Toro permctpa ang gyHkumm 06 (3anuchb).

Mone AaHHbIX COOBLLEHUS, NIOCHINAEMOro B OTBET yAaneHHbIM KOHTPOSIEPOM COAEPXUT:
® KOnMyecTBO GaiiT oTBeTa Ha hyHKLMI'03 1 coaepxMMoe 3anpalliBaeMblX PErMcTpos
® afpec perncTpa U 3HayeHHue 3Toro permerpa aAns gyHkumm 06.

B.3.5 CRC Check. None 3HayeHMsi KOHTPONIbHOW CYyMMbI

3HayeHne 3TOro nMomns - pesynbTar. KOHTPONS C MOMOLLBI0 LUMKIMYeckoro usbbitouHoro kopa (Cyclical
Redundancy Check -CRC):

Mocne dopmupoBaHusa coobienns (address, function code, data) nepepatowee ycTponcTeo
paccuutbiBaeT CRC ko M momellaeT ero B KoHel, coobuieHus. MNMpuemHoe ycTpoiictBo paccuntbiBaeT CRC kop
npuHATOro coobueHns u cpaBHUBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kog He coBrnagaeT, 9To 03HavaeT
4YTO MMEET MEeCTO KOMMYHUKaLMOHHasholnbka. YCTPOMCTBO He BbINOMHAET AENCTBUA U HEe JaeT OTBET B criydae
obHapyxeHns CRC olumbku.

MocnenoBarensHocTs CRC pacyeTos:

. 3arpyska CRC peructpa (16 6ut) egmHuuamum (FFFFh).

. Wckniovatowee NI c nepebimu 8 6uT BanTa cooblyeHus u cogepxunmbim CRC peructpa.

. CoBur pesynbTara Ha oauH 6UT BNpago.

.\ Ecnu casuraemein 6ut = 1, nckniovarowee VN copepxmmoro peructpa ¢ A001h 3HadyeHnem.

. Ecnn coBuraembivi 6ut Hynb, NOBTOPUTL Luar 3.

. MoBTopaTk Warn 3, 4 n 5 noka 8 caBUroB He OyayT MMETb MeCTO.

. Uckmtovatowiee UM co cnegyowmmm 8 6ut 6anta coobuieHuns n cogepxmmbim CRC pernctpa.
. MoBTOPATL Warn ot 3 0o 7 noka Bce HanTbl coobLyeHnst He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa n 6yaeT 3HadeHMeM KOHTPOSbHOW CyMMBbI.

OCONO O WN >

Korga CRC pasmellaeTcs B koHLe coobuieHusi, mnaawmii 6ant CRC nepenaeTtcst nepBbIiM.
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MpunoxeHune B.4 ®opmaTt kOMaHAa

YTteHue Heckonbkux peructpoB. Read Multiple Register (03 )
Cnepyowmin cdopmat 1crnonb3yeTca A5 Nnepefayn 3anpocoB OT KOMMbiOTepa M OTBETOB/OT YAASIEHHOIoO

yCTpPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTpouctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «NUMBER OF REGISTERS» 1 n <16 — konu4yecTBO 3anpalluBaeMbiX perncipoB. Ecnn B kagpe
3arnpoca 3akasaHo 6onee 16 peructpos, perynatop MUK-111H B oTBeTe orpaHMYMBaET MX _KORMNYECTBO A0 MEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHune perucrtpa

3anpoc yctponctey. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA
03E8 Hex = 1000 Dec

2. 3anucb B perucTp

Cnepyiollas KoMaHaa 3anucbiBaeT onpeaeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

3anpoc u otBeT yctponctBa. Sent to/Return from device :

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE
1BYTE 1TBYTE HB LB HB LB LB HB
Mpumep 2:

YcTtaHoBUTL BpeMs guddpepeHumpoBaHus perynatopa 74 cekyHabl B yCTponcTee ¢ agpecom 20.
Set Td to 74 sec (004A Hex) on Device address 20.

3anpoc yctpouctBy. SEND TO DEVICE: Address 20 (Hex 14), write (06) to register 8, data 4A

DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
OTBet ycTporictea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE REGISTER DATA/ VALUE
14 06 00 08 00 4A 8B 3A
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MpunoxeHue B.5 PekomeHaaumMm no nporpaMmmMmmpoBaHnio o06MeHa AaHHbIMU C
perynatopom MUK-111H

B.5.1 lMpu onepauusix BBoga / BbiBoda (C nporpaMMHbiM ynpaeneHvem DTR/RTS), Heobxoaumo
yaepxusatb curHan DTR/RTS fo okoHyaHus nepefauv kagpa 3anpoca. [ns onpepeneHns MomeHTa nepenaqn
nocregHero cumeona u3 6Gydepa nepepgaum COM nopta pekomeHOyeTCs MCMONb30BaTb AaHHY (DYHKWUIO:
WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al,0x20
jza1
az2:in al,dx
test al,0x40
jz a2

B.5.2 Kagp oTBeTa oT perynaTopa nepegaeTtcs perynsaTtopoM C 3agepxkon 3' =9 Mc 0T MOMeHTa NpUHATUS
Kagpa 3anpoca. [ins oxuaaHusa kagpa oTBeTa He pekoMeHayeTcsa mcnonb3oBatb WinApi: Sleep( ), a ncnonb3oBatb
OVERLAPPED cTpyKTypy 1 onpefensaTtb nonyyeHne oTBeTa T perynstopacieayoLyM KOLOoM:

while(dwCommEvent!=EV_RXCHAR)

{
int tik=::GetTickCount();
::\WaitCommEvent(DriverHandle;&dwCommEvent,&Rd2);
TimeOut=TimeOut+(::GetTickCount()-tik);
if (TimeOut>100) break;

}

TimeOut — TaimayT Ha nony4eHve oTeeTa.

B.5.3 lNMocne nepenaun kagpa oTBeTa perynatopy Heobxoguma naysa =1McC Ans NepekniodeHns B pexum
npuema. Ans oxmaaHusa Takke He pekomeHOyeTcs ucnonb3osatb dyHkumo WinApi Sleep( ).

B.5.4  Tlpumep pacyera KOHTPOonbHOM cyMMbiHa si3bike CU:

unsigned int crc_calculation (unsigned char *buff, unsigned char number_byte)
{

unsigned int crc;

unsigned char bit_counter;

crc = OxXFFFF; // initialize crc
while ( number_byte>0)
{
crc A=*buff++ ; /l crc XOR with data
bit_counter=0; /l reset counter

while ( bit_counter< 8 )

if ( crc & 0x0001 )

{
crc >>=1; /I shift to the right 1 position
crc "= 0xA001; // crc XOR with 0xA001
}
else
{
crc >>=1; /I shift to the right 1 position
bit_counter++; /I increase counter
number_byte--; /I adjust byte counter
}
return (crc); /l final result of crc

}
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MpunoxeHune B.6 Bnok KOHTponsa own60oK

B cucteme BO3MOXHbI OLLUMOKM Tpex TMnoB.

1) «Owubka Bxoda», KOrga BXOAHOW CUrHam BbIXOOMT 3a npedesbl AONycTMMOro/ AuamasoHa. c

nocnepywouwen nHagnkauven Errl unn ErrH Ha gucnnee NMAPAMETP n cooTBeTCTBEHHOW YCTaHOBKOW
6utoB B peructpe 110

Pernctp 110 “Owwnbka Bxoaa” cknagpiBaeTcs Co crieaytoLmx buToBs:

Bur 7 6 5 4 3 2 ot 7 & 5 4 3 2 4 0
<< << ><<] EnH Ert |
®«kn 03 03 03 03 03 03 03 031 03 03 03 03 03 03 03

03
Crapwwin 6ant

Mnagwwin 6ant

2) «Owmbka kanmbposkn» — napameTpsl kannubposkn Al nnmm Al | BbIXoAAT-3a AONYCTUMbIAANENA30H.

KoHTponupyetca Ha ypoBHsix AIN.09 u AIN.10 ansa cpaBHeHus C AaHHbIMM Tabnuupl 5.2 ans
COOTBETCTBYIOLLEro TUna gatunka. Bo3amoxkHas npuymHa — HeBepHO NpoBeaeHa kaanbpoBka.

Pernctp 111 “Owunbka kannbpoBkn” cknagbiBaeTcs Co creq

yHoLLX 6UTOB:
but 7 6 5 4 3 2 1 0 7 6 Q) 4 3 2 1 0
[>T <[> ><[><<] ErcH ErcL |
-k kOf 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

Crapwwin 6ant Mnagwwun 6ant

MHavkauma paHHOM owwnbkn Bo3MoOxHa Tonbko B pexume KOHPUIMYPALWA. Tpu  Hanuuun
COOTBETCTBEHHOWN OLUMOKWN BKMOYAETCA COOTBETCTBEHHbIE UHAMUKATOPLI A — BEPXHWUIA Npeaen curHana
AUI BHe ponycTnmoro gnanasoHa, V- HWXHUIM npegen curHana AL BHe gonycTrMoro guanasoHa.

«Ownbka nonb3oBaTens» npu KaJ'IVI6pOBKe nMMeeT MeCTO Npu nonutke 3agaTb MnapamMeTpbl,
KOTOpble BbIXOOAAT 3a ,D,OI'IyCTVIMbIVI ananas3oH, OnAa OaHHOro Tuna BXOAHOrNo  curHana.

Waoentudmumpyetca coobuweHune ErrC Ha aucnnee MAPAMETP ¢ yctaHOBKOW COOTBETCBEHOrO 6uta B
peructpe 112.

Pernctp 112 “Owwnbka nonb3oBaTens” cknafbiBaeTcsi Co cneayolmx. outos:

Byt 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
REM | MAN |
®-k Kop 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

Crapwwii 6ant Mnagwwn 6ant

But MAN — cooTtBeTcTBYET OowNbKe npu kammbpoBke ¢ nepepHer naHenn, REM — cootBeTcTByeT
nonbITKE 3anncy 3aBe4OMO OLUMBOYHbIX NapameTpoB KannbpoBKN C BEPXEHOTO YPOBHSI.
CoobuieHne ErrC KBUTMpYeTCS MOBTOPHLIM HaxkaTueM knasuwm [&].

Bo3MOXHbIE MPUYUMHBI:

- OTCYTCTBME BXOAHONO CUrHana;

- HecooTBeTCTBUMEe Bbl6paHH0l'0 ThNa BXOAHOro curHana yCctaHoBNEHHbIM nepemMblvkaMm;
- He nMpoBoAMnack kanMbpoBka.
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NMpunoxeHue I' - CBogHaa Tabnuua napameTpoB

perynatopa MUK-111H

Tabnuya I".1 - CeodHass mabnuya napamempos peaynsmopa MUK-111H

BbIxogHoro curHana AO

0001 — obpaTHoe

Eoun-
3HauveH. no LWar
MyHKT HULbI Onana3oH nsmeHeHus Pas-
MapameTp ymon- usme- MpumeyaHue
MEHI0 nusme- napameTpa Aen
YaHuto HeHusA
peHus
PID (F :d) HacTtpoinka koadpcpmuumnentos NMUM perynsaropa
00 KoadhdpuumeHT ycuneHus | en. Ot 000,1 go 050,0 001,0 000,1 4.9
ML perynatopa
01 Bpems uHTerpupoBaHust | cexk. Ot 0000 go 6000 0020 0001 =/l- 0000 —oTKn.
02 Bpewmsi CeK. Ot 0000 oo 6000 0000 0001 -//- | 0000 — oTkn.
ancdepeHumpoBaHms
AIN (H 1n) HacTpoiika napameTpoB 6510ka npeo6paszoBaHus aHanorosoro
BxogHoro curHana Al
00 Twn aHanorosoro Bxoaa 0000 — nHTepdencHbIt BBOA 0000 0001
0001 — NUHeNHbIA
0002 — kBagpaTU4ecKkni
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI 5001, Pt50
0007 — TCI1 10001, Pt100
0008 — rp.21 4.8
0009 — nuHeapusoBaHHas Wkana
0010 — Tepmonapa
NHeapusoBaHHadA
0011 — Tepmonapa TXXK'(J)
0012 — Tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TEI[110 (S)
0016 — Tepmonapa TrIP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT mMuHyc 9999 1o 9999 000,0 Mnagwuin | 4.8
pa3maxa Lkanbl en. paspsa
02 BepxHuit npegen TexH. | OT muHyc 9999 go 9999 000,0 Mnaawwnin | 4.8 | Ecnm n.00 eeibpar &
pasmaxa LwKanbl en. paspsia Avanasore 0006-0008,
0011-0017 TO 3Ha4YeHne
03 MonoxeHune 0000 0000 STUX NYHKTOB U3MEHUTL
AeummarnbHoro 000,1 4.8 | venbas.
pasgenutens 00,02
0,003
04 MocTosiHHas BpemeHn ceK. OT 000,0 oo 600,0 000,0 000,1 3. 000,0 — oTkn.
undpoBoro punbTpa 7.1
05 MakcmmanbHas Cex. Ot 000,0 go 005,0 3. 3aLwmTa ot UMNYnbCHbIX
ONUTENbHOCTb 7.1 | nomex
MUMMYNbCHOW Nomexu
06 KonunuyecTBo y4acTKoB Ot 0000)00 0019 0000 0001
nvHeapu3sauuun Bxoga Al
07 MeToa TemnepaTtypHou 0000 — pyyHas koppekums 0001 0001 T=Tuam+Tkop.py4
KOppeKLUUM BXOAHbIX 0001 — aBTOMaTN4eCKas (cm.AIN.08)
curHarnoB oT Tepmonap Koppekuus (Mo BHELLUHEMY T=Tuam+Tkop.aBT
AaT4YMKy TepMOKOMMEHcaUmm)
08 3HaveHUe TeMnepaTypbliy|. TEXH. OT MuHyc 999,9 no 999,9 000,0 000,1 Tkop.py4
B peXUMe pyyHOW en. Mpn AIN.07=0000
KOPPEKLMN BXOAHbIX
curHasnoB oT Tepmonap
09 MuHumanbHoe 3HaveHne | Kop Ot 1.000 go 22.00 5
BXOgHoro curHana AL AlUMN
10 MuHumanbHoe 3Hadenve | Kog Ot 1.000 go 22.00 5
BX0QgHoro curHana AL AlUMN
11 KoHTponb cmellenuns TeXH. OT MuHyc 999,9 no 999,9 MHayumpyeT 3HayeHue
aHanorosoro Bxoda eq. napametpa CORR.01
AOT (AokE) Kondmrypaumsa dpyHKunmn petpaHcmuccum AO
00 McTouHMK aHanorosoro 0000 — nsmepsiemas 0000 0001 3.8 | OTkroHeHue BbIMUCTISETCS MO
curHana gns BenuymHa PV ¢opmyne:
ynpasreHns 0001 — OTKIOHEHME E\I_/l'j?}g?_l'_l'_um'””m)/z* rae
il-(l)aﬂOFOBblM BbIXO4OM 0002 — 3apaHHas Touka SP COOTBETCTBEHHO BepXHW 1
HDKHUN npegen wkanbl.
01 Hanpasnenue 0000 — npsimoe 3.9 | 0000 — AO=y

0001 — AO=100%-y
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MpunoxeHue I' (MpoaomxkeHue)

[TpodomkeHue mabnuyel I".1 - CeodHas mabnuua napamempos peaynsmopa MUK-111H

Epn- 3Hau.
LWar
MyHkT n HULbI [Onana3oH nsmeHeHus no _ | pas- n
MEHI0 apameTp n3me- napameTpa ymon- N3ME- | pen pumesiatne
HeHuA
peHus YaHUIO
02 HauanbHoe 3HayeHne TEXH. OT MuHyc 9999 no 9999 0000 0001 3.9¢| Cy4eTom AeuMMarn-Horo
BXOAHOro curHana eq. paspenurens.
paBHoe 0% BbIXOOHOrO
curHana
03 KoHeuHoe 3HauyeHune TexH. | OT muHyc 9999 fo 9999 0100 0001 3.9 | C y4etom feuumanbHoro
BXOAHOro curHana eq. paspenurens.
pasHoe 100% BbIXogHOrO
curHana
DOT1 (d=t 1) KoHcpurypaumsa BeixogHoro yctponctea DO1
00 Jlorvka paboTbl 0000 — UHTEePENCHBII BLIBOA
BbIXOHOrO YCTPONCTBA 0001 - Gonblie MAX (otHocutensHo MIN— MAX
DOA 0002 — meHbLwe MIN cootBeTcTBylowero DO);
0003 - B 30He MIN-MAX 3
0004 - BHe 30HbI MIN-MAX ) =5 -->DO cpaboTaeT, ecnu B
(oTHocuTtensHo MIN— MAX 10 Kakom nnbo kaHane napameTp
cootBetcTBytouero DO) BbIAET 32 pamkun
0005 — o60obLieHHas curHanusaums TEXHOMOrN4eckon
0006 — He ncnonb3yeTcs, BbIXOA curHanmsaumm
OTKN
01 OnutenbHOCTb UMNyrnbca | Cek. Ot 000,0 £o 999,9 000,0 Mnag- 3. 000,0 - cTaTuyeckumn
BbIXOAQHOIo yCTpOVICTBa L 10 000,1-999,9 - VIMI'IyJ'IbCHbII;I
DOA paspsg (anHamnyecknin)
02 Ycraska MIN DO1 TEXH. B ananasoHe wkasbl 020,0 000,1 C yyeToM geumm.
en. BbIOPaHHOro TMNa aHanoroBoro pasgenutens nsmepsiemon
curHana BEJINYMHBI
03 Ycraska MAX DO1 TEXH. B anana3soHe wwkanbl 080,0 000,1 C yyeToM geumm.
en. BbIGPaHHOro TMNa aHanoroBoro pasgenutens nusmepsiemMmomn
curHana BEJINYMHBI
04 'ncTepesunc BbIXOLHOMO TEXH. OT1 muHye 999,9 go 99,99 000,5 Mnag,.
yctpovictea DO1 en. paspsA
05 BesonacHoe nonoxeHue 0000 — nocrneaxee 0000
BbIXOOHOrO yCTpoWcTBa nonoXxeHve
DO1 B cnyyae oTkasa 0001 — oTkn.
[aTyuka, NMMHUK CBSA3KN 0002 — BKn.
U N3MepUTENbHOro
KaHana
DOT2 (do k) KoHdmrypaumsa BeixogHoro yctpouctsa DO2
00 Jlorvka paboTbl 0000 — UHTEepdECHbI BbIBOA
BbIXOJIHOTO YCTPONCTBA 0001 — GonbLie MAX (otHocuTenbHo MIN—- MAX
DO2 0002 — meHbLle MIN cooTBeTcTBylowero DO);
0003 - B 30He MIN-MAX 3
0004 - BHe 30HbI MIN-MAX ) =5 -->DO cpaboTtaerT, ecnv B
(oTHOCUTENBEHO MIN— MAX 10 kakom nmbo kaHane napameTp
cootBetctBytoiero DO) BbIVAET 32 pamKun
0005 — 0606l eHHasn curHanusaums TEXHONOrM4yecKom
0006 — He ncnonb3yeTcs, BbIXOA curHanusaumm
OTKN
01 OnutenbHOCTb MMNynbca | Cek. Ot 000,0 go 999,9 000,0 Mnag- 3. 000,0 - cTatnyeckui
BbIXOAHOIO YCTPOMCTBA i 10 | 000,1-999,9 - umnynbCHbIN
DO2 pa3psag (amHamuyeckmn)
02 Ycraska MIN DO2 TEXH. B avanasoHe wkansl 020,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutensi usmepsieMom
curHana BENWYMHBI
03 Yecraska MAX DO2 TEXH. B avanasoHe wkansl 080,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutensi usmepsieMom
curHana BENWYMHBI
04 'cTepesunc BbIXOAHOMO TEXH. OT mMuHyc 999,9 1o 999,9 000,5 Mnag.
ycTtpovictea DO2 en. paspsaa
05 BesonacHoe nonoxeHvne 0000 — nocnegHee 0000
BbIXOAHOMO YCTPOWNCTBA nonoxeHue
DO2 B cny4yae oTkasa 0001 — oTkn.
Aaryvika, fMHUM CBA3N 0002 — Bkn.
UNN U3MEPUTENBHOIO
KaHana
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MpunoxeHue I' (MpoaomxkeHue)

[TpodomkeHue mabnuyel I".1 - CeodHas mabnuua napamempos peaynsmopa MUK-111H

Epn- 3Hau. W
ar
MyHKT n HULbI [dvnana3oH n3meHeHus no Pa3-
apameTp nusme- MpumeyaHue
MEHH0 nusme- napameTpa ymon- | o s Aen
peHus YaHUIO
CTRL (t': Er L) KoHdurypaumnsa cTpykypbl perynatopa
00 Twn perynsaTopa 0000 — 2-x Nno3nuMoH 0000 0001
0001 — 3-X NO3MLIMOH. 3.
0002 — NUA-LWNM-perynsitop 7.2
0003 — MNMd-aHanoroBkin
0004 — NMAO-MmnynbCHbINn
01 Tvn ynpaBneHus 0000 — obpaTHoe 0000 E =SP-PV
perynsTtopa 0001 — npsimoe E =PV-=SP
02 CKOpPOCTb AMHAMUYECKOWN | TEXH. Ot 000,0 oo 999,9 000,0 000,1 6. 0 - oTkn. C yyeTom geumm.
6GanaHcUpoBKU 3aaHust eq./MuH 4.2 | pasgenutens PV
03 Bpemsa mexaHnsma Tm cex. Ot 000,0 oo 999,9 010,0 000,1 [Ona umnynscHoro u WM
unu nepwog NMAQ-LLINM perynsitopa
04 MuHumanbHas ceK. Ot 000,0 oo 999,9 000,1 000,1 [Onsa umnynbcHoro
ANUTENbHOCTb UMNYyrbca perynstopa
TMUH
05 3agepkka Ha BKIIOYEHME | Cek. Ot 000,0 go 999,9 000,1 000,1 3. Onsa umnynbcHoro
DO B NpoTMBONONOXHOM 10 | perynatopa
HanpaeneHun
06 3oHa TEXH. Ot 000,0 go 999,9 0000 3. [aHHbI napameTp
HeYyyBCTBUTENBbHOCTM 3-X | en. 10 | npeacraenset
NMO3ULMOHHOIO NOMOBUHHOE 3HaYeHVe
perynatopa 30HbI. C yyeTom geunm.
(MepTBas 30Ha) pasgenutens PV
07 vctepesuc 2-x, 3-x TEXH. OT1 0000 Ao 0900 0000 3. C y4yeTom geumm.
MO3ULIMOHHOTO en. 10 | paspenutens PV
perynsTopa
08 OrpaHuyenne MUH % Ot muHye 009,9 70:0109,9 000,0
aHanoroBon A4enkm
perynaTopa Onsa N — aHanorosoro n
09 OrpaHuyerHne MAKC % OT MuHyc 009,940 0109,9 099,9 NnA — WM perynsaTopa.
aHanoroBon A4enkm
perynsTopa
10 Be3onacHoe nonoxeHne 0000 — nocnegHee 0000 0001
BbIXo4a perynsitopa B MOSIOXKEHME
cnyyae oTkasa faTyuka, 0001=0% (oTkn.)
TIVHWKN CBA3N Unn 0002'= 100% (Bkn.)
N3MepUTENbHOro KaHana 0003 — besonacHoe
NonoXeHve ycTaHaB-
niMBaeMoe norb3oBartesnem
11 3HauyeHne 6e3onacHoro % Ot 000,0 go 099,9 000,0 000,1
MONOXEHWs!
yCTaHaBMMBaeMOro
nonb3oBaTenem
12 Tun TexHonorn4yeckomn 0000 — abcontoTHas 0000 0001 3.
curHanusaumm 0001 — gpeBnaumoHHas 11
13 YcTtaBka "MUHUMYM" TEXH. B ananasoHe wkanbl 040,0 3. C y4yeToM geumm.
TEXHOIOrUYECKON en. BbIOpaHHOro TmMna 11 pasgenutensa PV
curHanusauuu aHarnoroBoro curHana
14 YcraBka "Makcmym" TEXH. B avanasoHe wkansl 060,0 3. C yyeToM geumm.
TeXHOMornyeckomn en. BblIbpaHHOro TMna 11 | paspenutens PV
curHanusauum aHarnoroBoro curHana
15 [uetepesuc TEXH. Ot 000,0 go 090,0 000,0 3. C yyeToM geumm.
TEXHONOrM4YeCcKon en. 11 | paspenutens PV
CUrHanvsauum
LNRX (L 1~ U) A6cumccbl (X) ONOpHbIX TOYEK NMHeapu3aLum
00 Abcuucca HavansHOro % Ot 00,00 oo 99,99 00,01 52
3Ha4veHus (B % 0T
BXOHOIO cuUrHana)
/-
19 Abcumcea 19 Toukm % Ot 00,00 oo 99,99 00,01 -//-
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MpunoxeHue I' (MpoaomxkeHue)

[TpodomkeHue mabnuupl I".1 - CeodHas mabnuua napamempos peaynsgmopa MUK-111H

LIZANTAN.COM

BICUCTEMHbIX TaKTax
1 TakT = 250 MKC

Epn- 3Hau.
LWar
MyHKT n HUUbI [OvanasoH nameHeHus no Pas-
apameTp nsme- MpumevaHue
MeHI0 n3me- napameTpa ymon- Aen
HeHuA
peHus YaHUIO
LNRY (1'_ nr l:f) OppauHatbl (Y) onopHbIX TOYEK NMHeapusauum
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnag. | 5.2
3HaYeHus (CurHan B en. paspsg,
TEeXHUYECKUX eanHuLax
ot -999 o 9999)
TEXH. -Il-
en.
19 OpaunHata 19 Toukn TEXH. OT mMuHyc 9999 no 9999 0000 Mnag. | -//-
en. paspsig
CALI (L H. 1) Kanu6poeka aHanoroeoro Bxoaa Al
) KoHTponb BxogHOro % OT MuHyc 5,0 go 25,0 000,0 TorbKO KOHTPOrb
(. curHana 5.1
_ KannbpoBkn HayanbHOro | TexH. OT MuHyc 9999 no 9999 0000 Mnag -//-
I L | sHauerns wkanbi en. wni
n3MepeHust paspsg
H KoHTponb BXogHoro % Ot 90,0 go 110,0 100,0 -//- | TonbKoO KOHTPOMb
! curHana
_ Kannbposku KoHe4HOro TEXH. OT MuHyc 9999 no 9999 0000 Mnag “| -/I-
I H | sHauenms wkansi en. oy
n3MepeHust
KoHTponb pesynbtaToB Kon Ot 1,400 po 5,000 1,700 -//- | TonNbKO KOHTPOb
] KanmbpoBKkM HWXKHEro AUmn
L npuaena Lkarbi
n3mMepeHuns
KoHTponb pesynbtaToB Kon Ot 4,800 go 22,00 10,00 -//- | TONbKO KOHTPOIb
H KanmnBpOoBKN KOHEYHOrO ALN
3HaYEHNsI LWKanbl
n3MepeHus
CORR ([ o 12) Koppekumsa aHanorosoro sxoga Al
00 Koppekuuns aHanoroBoro | TexH. Ot MuHyc 9999 go 9999 0000 000,1 MHuouumpyet PV=PV+A
BXxoaa en.
01 KoadhdpuumeHT TEXH, Ot MuHyc 9999 no 9999 0000 000,1 WHouumpyet A
KOppeKuumn (CMeLLeHNne) en.
aHanoroeoro Bxoga
CALO (L HL o) Kann6poBka aHanoroBoro Bbixoaa AO
00 MHaukauus u nameHenune | % Ot 0 go 100 55
COCTOSIHUSI aHArNoroBoro
Bbixoga AO
01 Kannbposka Ha4ansHoro -/l-
3HaYeHns1 aHanoroBoro
Bbixoga AO
02 KannbpoBka KOHEYHOFO -/l-
3Ha4eHWs1 aHaIoroBoro
Bbixoga AO
SYS (5 45) O6wme napameTpbl
00 CeTeBon agpec (Homep Ot 0000 po 0255 0000 0001 1. 0000 — oTKmMOYEH OT ceTn
perynsitopa B'.ceTu) 3.5
01 CkopocTb 0bMeHa 6ut/c | 0000 — 2400 1.
0001 — 4800 3.5
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 B
0006 — 38400 0004 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 TawnmM-ayT kagpa 3anpoca Ot 0001 go 0200 0006 0001 B
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MpunoxeHue I' (MpoaomxkeHue)

OkoHyaHue mabnuuysi I". 1 - CeoOHas mabnuya napamempos peaynsamopa MUK-111H
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Epn- 3Hau.
LWar
MyHKT n HULbI [dvnana3oH n3meHeHus no Pas-
apameTp nusme- MpumeyaHue
MEHH0 nusme- napameTpa ymon- | o s Aen
peHus YaHUIo
Koga perynstopa. CnyxebHas uHgpopmaums
03 Bepcusa nporpammHoro 12.xx - Kog 12
obecneyeHus Bepcus xx (Hanp: 12.01)
Koppekumsi nokazaHumn
04 [aTyunka 51
TepMOKOMMEHcaLmu
SAVE (5AuE) CoxpaHeHnne napameTpos
00 PaspelueHne 0000 4,
nporpaMMmMpoBaHusi no 0001 — paspelueHo 7.5
cetn ModBus
01 3anuncbk napameTpoB B 0000 4,
9HEeproHe3aBnCcMyo 0001 — 3anncatb 7.5
namsiTb
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INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctos (cTpaHuLy) ANCTOB 3
Nam. 5 Ne Bxogswuin Ne conpoBoxaato- Moan. Hara
[OKYMeHTa Liero oKyMeHTa 1 aata
Name- 3awme- Ho- HOKYMEH
HEHHbIX HEHHbIX BbIX Te
1.00 61 61 ver. 11.15 MapukoT 27.11.12
O.A.
1.01 59 59 ver. 11.16 VcnpaBneHbl HETOYHOCTH B Mapukot | 11.04.2014
TEKCTE, U3MEHEH KOJ, 3akasa 0.4A.
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