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HacTosilee pykoBOACTBO MO 3KCNnyaTauuu npegHasHavyeHo Ans O3HaKOMMeHWst noTpebutenen ¢
HasHa4YeHneM, MoAensiMu, MPUHLMNOM AeNCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KCnnyaTaumen u obcnyxuBaHuem
perynsatopa mukponpoueccopHoro MUK-112 (aanbiue no Tekcty perynsatop MUK-112).

BHUMAHUE ! MNepen ncronb3oBaHem perynaTopa, noxanywucra,
O3HAaKOMbTECb C  HaCTOALMM  PYKOBOACTBOM MO 3KCnyaTauum

perynatopos MUK-112.

MNpeHebpexeHne Mepamu NPeOOCTOPOXHOCTM W NpasBunamun
3KcnyaTauMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHMS MepcoHana unu
nospexaeHnsa obopynosaHus!

B c¢BA3M c nocrtosHHOM paboToi, N0 COBEPLLUEHCTBOBAHMIO
perynatopa, MoBblaKLWen ero HageXHOCTbi: U ynydllaloLen

XapaKkTepucTtukn, B KOHCTPYKUUKO MOTyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MeHeHunsd, He OTpaXeHHble B HacToAlleM UsgaHnn.

COKpaLI.IeHVIﬂ, NpPpuUHATbIe B AaHHOM pyKoBOACTBe

B HaummeHOBaHMsIX MapameTpoB, Ha pPUCYHKaX, MpU UMGPOBBIX 3HAYEHUSIX U B TEKCTE MCMOMb30BaHbI
cokpalleHust n abbpesnaTyphbl (CM. Tabnuuy |), o3Havatowme cneayoulee:

Tabnuua | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa MonHoe HaumeHoOBaHue 3HayeHue
(cumBon)

PV nnn X Process Variable N3amepsemasn BennynHa (KOHTponupyembin un
perynupyemblin napameTp)

SP unin W Setpoint 3agaHHasa Touka (3agaHue perynsatopy)

MV unn' Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemeHHas
npeacTaBnsoLLas 3Ha4eHNE ynpaBnsaoLLEro
BO3JEWNCTBMS, NO4AaBaeMOro Ha aHanoroBbI BbIXOS,
yCTpOWcTBa

Z External Disturbance BHelwlHee Bo3MyLLaOLee BO3OENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIs) 3agaHHas ToYKa

RSP Remote Setpoint OuncTtaHuMoHHas (yaaneHHas) 3agaHHas Tovka

T, t Time Bpewms, nitepsan BpemeHu

Al Analogue Input AHanorosbIvi BBOZ

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output OucKpeTHbIN BbIBOA

1 OnucaHue perynsartopa

1.1 HasHa4veHune perynaTopa

Perynatopbld MUK-112 “npeactaBnsaoT coboM HOBLIV KNAacC COBPEMEHHbIX LMPOBLIX perynaTopos
HenpepbIBHOrO AEACTBUA, C  aHamoroBbiM, WMMYMbCHBIM  WAWM  ABYXMO3WMLMOHHBIM  BbIXOAOM. PerynsTopsl
NPUMEHSAIOTCA ANA ynpaBreHusd TeXHONorMyeckuMy npoueccamu B npombiwneHHoctn. Perynatop MUK-112
nossonseT obecrneynTb BLICOKYO TOYHOCTb NOAAEPXKaHUSA 3HaYeHWs namepsiemoro napametpa. OmauyumernsHoU
ocobeHHocmbio perynatopa MUK-112 aBnsetca Hanuume TpexypOBHEBOW ranbBaHWYECKOW M3ONAUUW Mexay
BXO4aMu, BbIXOAAMU U LENbH MUTaHUS.

Perynatop npegHasHayeH Kak Ansi aBTOHOMHOTO, TakK U A1 KOMMMEKCHOro ncnonb3oBanvs B ACYTI B
aHepreTuke, MeTannypruv, XMMmM4eCKon, NULLEBOW 1 APYrMX OTPACNsX NPOMbILUNIEHHOCTU Y HAPOAHOM XO3ANCTBE.

Pezaynsamop MUK-112 npedHa3HayeH:

e NSl M3MEPEeHUs KOHTPONMpPyeMoro BXOAHOro du3nyeckoro napameTpa (Temnepartypa, OaBneHue,
pacxof, ypoBeHb 1 T. N.), 06paboTkn, Npeobpa3zoBaHNs U 0TOOPaKEHUS ero TEKYLLEro 3Ha4yeHUsi Ha BCTPOEHHOM
YyeTblpexpaspsagHOM LMdPOBOM MHOUKATOPE;

e perynatop opmupyeT BbIXOQHOW aHarnoroBbli UM UMMYIbCHBLIM CUrHanm YynpaBneHUs BHELUHUM
WCMOSHUTENbHLIM MexXaHW3MOM, obecneuvBasi aHanoroBoe, WUMMYNbCHOE WM MNO3MLUMOHHOE pPerynvpoBaHue
BxogHoro napametpa no [1, M, T4 van MO 3akoHy B COOTBETCTBUWM C 3a[aHHOW Mofb3oBaTefieM NOrnkomn
paboThbl N NapameTpamMu perynmpoBaHuns;

e perynaTop opmMuUpyeT BbIXOAHbIE CUrHanbl TEXHOMOMMYECKOW CUrHanuMsauun, Ha nepegHent naHenu
MMEITCH MHAUKaTOPbl ANSA CUrHanM3auuMu TEeXHOMOTMYECKM OMacCHbIX 30H, CUrHanbl NPEBbLIWEHUsT (MOHWXEHWUS)
perynupyemoro unm namepsiemoro napametpa.
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pe:

AA 1 BB, cooTBeTCTBEHHO KO 1-ro 1 2-ro BXOgHOro aHafioroBoro curHana:

1.2 O603Ha4YeHne perynaTopa u KOMNIEeKT NoCTaBKu

1.2.1 Perynsatop o6o3HavaeTcs cneayowmmMm obpasom:

MUK-112-AA-BB-C-D-U-L,

01 - yHuduumpoBaHHbin ot 0 MA 7o 5 MA

02 - yHudumumposaHHbin ot 0 MA o 20 MA

03 - yHudumumpoBaHHbIn oT 4 MA o 20 MA

04 - yHndwmumposaHHbein ot 0 B o 10 B

05 - HanpsokeHune ot 0 MB go 75 mB

06 - HanpspkeHue ot 0 MB go 200 mB

07 - Hanpsbkenne ot0 B no 2 B

08 - TCM 50M, W100=1,428, ot muHyc 50°C go nntoc 200°C
09 - TCM 100M, W100=1,428, ot muHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 180°C

11 - TCI 50M, W100=1,391, oT muHyc 50°C go nntoc 650°C
12 - TCI 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 TIMP (B), ot 0°C go nntoc 1800°C

20 - Tepmonapa TBP-1 (A-1), ot 0°C go nntoc 2500°C

MpumeyaHue: npu 3akase perynsropa ¢ BXoAHbIMU curHanamun ot tepmonap TMM-10, TMP, TBP-1 perynatop n3rotaBnmBatTCs
no OTAenbHOMY 3akasy W nocrneaylowas nepecTporka Ha [OpYrMe Tunbl BXOAHbLIX CUTHAmNOB MPOU3BOAMTCA TOMbKO Ha
npeanpusTUM-U3roToBUTENE.

C - KO BbIXOAHOro aHaroroBoro curHana:

1-010MA 8o 5 MA,
2 - o1 0 MA go 20 MA,
3-0174 mMA go 20 MA,
4 -0o1 0B pgo 10B.

D - Tmn BbIXOOHbIX OUCKPETHLIX CUTHAITOB:

T - TpaH3MCTOpPHbIE BbIXOAbI,
P - peneiHble BbIxoabl.

U - Hanps>XeHne nNnuTaHua:

L — ncnonHeHne nepegHen naHenn (0603Haqume KHOMNOK, NHOUKaTOPOB U ,EI,VICI'IJ'IEEB)Z

220 — 220 B nepemeHHOro Toka,
24 — 24 B NOoCTOSAHHOrO TOKas:

UA - yKkpanHekoe,
EN - aHrnuickoe.

BHumaHue! [Mpu 3akase perynsropa Heo6xoauMo ykasbiBaTb €ro nofHoe o6o3HaveHne, B KOTOPOM NPUCYTCTBYHOT

TUNbl aHaNoroBbIX BXO40B, @aHarioroBoro U AMCKpPETHbIX BbIXOO0B U HaNpAXXeHne NnuTtaHua.

Hanpumep, 3akasaHo peeynsmop: MUK-112-09-03-2-P-220-UA

[1pwn 3TOM M3rOTOBNEHUIO N NOCTaBKe I'IOTpeGVITeJ'IPO NoANEeXnT:

1) YHuBepcanbHbin MukponpoueccopHbii NO-perynatop MAK-112,

2) Bxop aHanorosbii Al1 kog 09 — TCM 100M, W190=1,428, oT muHyc 50°C go nntoc 200°C,
3) Bxog aHanoroBbivi Al2 ko 03 — NOCTOSIHHBIA TOK 0T 4 MA 0 20 MA,

4) Bbixog aHanoroBbii AO koA 2 — NOCTOsIHHBIN TOK 0T 0 MA o 20 MA,

5) Beixoabl AncKkpeTHble kog P — peneliHble,
6) Hanpspkenne nutaHus kog 220 — 220 B nepemeHHoOro toka.
7) UcnonHeHune nepegHen naHenu kog UA - ykpanHCKoe.
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1.2.2 KomnnekT noctaeku perynsartopa MVK-112 npueeaeH B Tabnuue 1.2.

Tabnuya 1.2 - Komnnekm nocmasku peaynsimopa MUK-112

O603HaveHue HanmeHoBaHue nsgenus KonuyectBo

MPMK.421457.024 PerynsTtop mukponpoueccopHbin MUK-112 1
PykoBoacTBO no akcnnyataumm

MPMK.421457.024 P3 (13 pacyeTta - 1 ak3eMnnsAp Ha Nboe KONMYeCTBO U3AENUIA NPU NOCTaBKe B 1
oavH agpec)

M3-02 KoMnnekT KpenexHbIX 3aKMMHbIX 3M1EMEHTOB (2 LUTYKW) 1

231-103/026-000 Pasbem ceteBow (220B) 1*

734-203 Pasbem ceTeBoii (24B) "

231-108/026-000 Paszbem aAns nogknioYeHnss BHELLHUX BXOAHbIX U BbIXOAHbLIX Lienen 2

231-131 Pblyar MOHTaXHbIN ANs KNeMm 1

734-230 Pblyar MOHTaXXHbIN ANA KNEMM NUTaHNUS 1

*IMpu noctaske perynsatopa ¢ nutaHnem 220 B nepemeHHoOro Toka.
**INpwn nocTaBKke perynartopa ¢ nuTaHnem 24 B NnOCTOSHHOrO ToKa.

1.3 TexHU4YeCKMe XxapaKTepUCTUKKU perynsiTtopa

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuya 1.3.1 - TexHuYyecKue xapakmepucmuKU aHaro208bIx 8X00HbIX CU2Hallo8

TexHU4eckasi XxapakTepucTuka 3Ha4yeHue
KonuyecTtBo aHanoroebix BX040B 2
Tun BXOAHOro aHanoroBoro curHana YHudmumposaHHbie (FOCT 26.011-80)

[MOCTOAHHBIN TOK:

ot 0 MA g0 5 MA

ot 0 MA o 20 MA

oT1.4.MA 1020 MA

Hanps»keHne NoCTosiHHOro Toka:
otr0B oo 10B

ot 0 MB go 75 mB

o1.0 MB 0o 200 vB
or0Bao2B

Tepmonpeobpasosatenu conpotusnenui AICTY 2858-94
TCM 50M, W100=1,428, oT muHyc 50°C go nntoc 200°C

TCM 100M, W400=1,428, ot mmHyc 50°C go nntoc 200°C

TCM rp.23, ot muHyc 50°C go nntoc 180°C

TCIM 50M, W100=1,391, Pt50, oT MuHyc 50°C go nntoc 650°C
TCIM 1000, W400=1,391, Pt100, ot muHyc 50°C po nntoc 650°C
TCIM rp.21, ot muHyc 50 °C o nntoc 650°C

Tepmonapsl no ACTY 2837-94
(FTOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C po nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C po nntoc 1300°C
TMM10 (S), ot 0°C go nntoc1600°C
TMP (B), ot 0°C po nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Paspelatowas cnocobHocte AL 16 paspsigos

Mpenen gonyckaemor OCHOBHOW/MpPUBEOEHHOM <0,2%

NMOrpeLUHOCTM N3MEPERUS BXOAHbBIX NapameTpoB

TOYHOCTb MHAMKaLNN 0,01 %

Mpenen gonyckaemon JONOAHUTENBHOM NOrPELUHOCTH, <0,2%/10°C

Bbl3BaHHOMM3MEHEHEM TEMNEPATYPbI OKpYXatoLel cpeapl

[Mepvog uamepexus, He'MeHee 0,1 cek

anbBaHW4Yeckas pa3Bsidaka aHanoroBbIX BXOA0B Bxoppbl ranbBaHUYeCcky U30NMPOBaHbI OT BbIXOZOB U
OCTarnbHbIX Lienew, HanpsixeHWe ranbBaHU4YeCKON pPa3Bs3kU He
meHee 500 B

MpumeyaHus.

1.Kaxdnbil 8xod peaynsimopa MUK-112 moxem 6bimb CKOHGhU2YpUposaH Ha MoOKoYeHuUe 1iboeo murna dam4yuka.

2.MMpu 3aka3ze exoda muna mepmonapa, 8 kayecmee exofa memnepamypHol Koppekyuu (komneHcayuu mepmo-3C
Cc80000HbIX KOHUO08 mepmorapbl) ucronb3yemcs 0amyuk memrepamypbl, KOmopbil Haxo0umcsi 803/1e KIIeMM Ha MblIbHOU
cmopoHe peaynsmopa.
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1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKu aHasn0208020 YHUDUUUPOBAHHO20 8bIXOOHbIO20 CugHana
TexHU4eckasi xapakTepucTuka 3Ha4yeHue
KonunyectBo aHanoroBbIx BbIXO40B 1
Twn BbIXOAHOIO aHanNoroBoro curHana YHuduumposanHblie FTOCT 26.011-80:
O1 0 MA no 5 MA, RH <500 Om
Ot 0 MA no 20 MA, RH < 500 Om
OT1 4 MA go 20 MA, RH < 500 Om

OT10B o 10 B, RH 2 2 kOm
Paspeluatowas cnocobHocTb LIAT 16 paspsigos
Mpepen gonyckaemon OCHOBHOW NPYBEAEHHON <0,2%
norpeLuHoOCcT hopMmMpPOBaHKS BbIXOLHOMO CUrHana nocne
KanuopoBku
3aBNCMMOCTb BLIXOOHOMO CUrHana oT CONpOTUBIIEHUS <0,1%
Harpyskum

Mpepen gonyckaemon AOMNONHUTENbHOWM NOrPeLLHOCTY, <0,2%/10°C
BbI3BaHHOW M3MEHEHNEM TeMnepaTypbl OKpyXatoLen cpeabl

[anbBaHW4eckas pa3BsA3ka aHanorosoro Bbixoga

Bbixop ranbBaHNYeCcKky U30NMPOBaH, 0T BXOAOB M OCTarbHbIX
Lenen, HanpsbkeHne ranbBaHW4YeCcKoW pa3ssaskm He meHee 500 B

1.3.3 [InCKpeTHble BbIXOAHbI€ CUrHanNbI

1.3.3.1 TpaH3CTOPHbIN BbIXOS,

Tabnuya 1.3.3.1 - TexHU4YECKUE Xxapakmepucmuku OUCKPEMHbIX 8bIXO0HbIX cU2Hano8. TpaH3UCmMOopHbLIU 8bIX00

TexHU4yecKas XxapakTepucTuka

3HauyeHue

KonnyectBo AMCKPETHbIX BbIXOA40B

2

Twun BbIXOAAa

OTtkpbiThin kommekTop (NPN TpaHaucTopa)

MakcumarnbHoe HanpskeHue KOMMyTaunun

< 40 B nocTOsiHHOFO. TOKa

MakcumarnbHbIA TOK Harpy3ku Kaxxgoro Bbixoga

< 100 A

Cwvrnan nornyeckoro "0"
CurHan nornyeckown "1"

Pa30MKHyTOG COCTOsiHME TPAH3NCTOPHOrO Krno4a
3aMKHyT09 COCTOSAHME TPAH3UCTOPHOIO Kro4a.

Bug Harpysku

AKTVBHas!, UHAYKTMBHas!

HanpsieHne BHeLHero MICTOMHMKa NUTaHns

HecTabunuavpoBahHoe, (20-40) B nocTosiHHOro Toka

["anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BbIXOA0B

Kaxabivi BBIXoA, ranbBaHNYeCKM M30NUPOoBaH OT APYrMX BXOOO0B U
OCTanbHbIX LIEMNeNn, HanpshKeHne ranbBaHNYeckol passss3ku He MeHee
500 B

1.3.3.2 PenenHbin BbIxo4

Tabnuya 1.3.3.2 - TexHU4YeCKUE xapakmepucmuku OUCKDeMHbIX 8bIXO0HbIX cU2Han08. PenelHbil 8bIx00

TexHU4yecKas XxapakTepucTuka

3HaueHue

Konnyectso OUCKPETHbIX BbIXO40B

2

Tun BbIXOAAa

[lepekntoyaloLime KOHTaKTbl pene

MakcumMarnbHoe HanpsbkeHre KoMMyTaLuum
nepeMeHHoro (4encTByloLLee 3HaUYEHWE) UK
MOCTOSIHHOTO TOKa

~220 B nepemeHHoro Toka
24 B NOCTOSAHHOTIO TOKa

MakcumanbHbIn TOK Harpy3kuKaxmgoro-Bbixoga

00 8 A nepeMeHHOro Toka npu akTUBHOW Harpyske
80 3 A nepeMeHHOro Toka Npy MHAYKTUBHOW Harpyske (cos@=0.4)

CwurHan noruyeckoro "0"
CwvrHan nornyeckon "1"

PaSOMKHyTOG COCTOsiIHME KOHTaKTOB perie.
SaMKHyToe COCTOsAAHME KOHTAKTOB persie.

Bua Harpy3sku

AKTVBHas!, UHLYKTMBHas!

["anbBaHW4eckas pasBs3ka ANCKPETHbLIX BbIXOO40B

Kaxaplii BbIXO[, ranbBaHUYECKM M30NUPOBaH OT APYrMX BXOOOB U
ocTarbHbIX Lienen, HanpshkeHne rarbBaHN4ecKon pasBsa3ku He MeHee
500 B

1.3.4 Perynarop

Tabnuuya 1.3:4.- TexHU4YecKuUe xapakmepucmuku peaynsmopa

TexHu4yeckas xa pakTepucTuKa

3HaueHune

Yncno KOHTYPOB perynmMpoBaHus

- KO3 PULNEHT yCUneHus
- BpEMS UHTErpypoBaHNs
- Bpems anddepeHumnpoBaHust

[lnanasoH M3MMpeHns NapaMeTpoB HAaCTPOVKK perynaropa:

o1 000,1 oo 050,0
o1 0000 go 6000
ot 0000 po 6000

3oHa HEYyCTBUTENTIbHOCTU

o1 000,0 oo 999,9

CTpykTypa perynsaropa
(3aKoHbI perynupoBaHus)

n, N, ng, nig
[IBYXMO3MLMOHHBIN
Tpexno3nMunOoHHbIN

KoHTponvpyemblie napameTpbl

Msmepﬂemaﬂ BennynHa, 3afjaHHaa To4ka, 3Ha4yeHne Bbixoaa
nnn nonoXxeHme NCNONTHNTENbHOIroO MexaHu3ma

Bug GaﬂaHCMPOBKM y3na 3agartyuka

Cratuyeckasi, AMHaMmuyeckas
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1.3.5 NocnepoBartenbHbIN NHTepdenc RS-485

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuku riocraedosamernibHo2o0 uHmepgetca RS-485

TexHuYecKkas xapakTepuctuka

3Ha4yeHune

Konunyectso nprvemonepenaT4ymkoB

[o 32 npuemonepegaryvka Ha O4HOM CerMmeHTe

MakcumanbsHasa anvHa nuHuY B npegenax
OJHOro cermMeHTa cetu

[o 1200 meTpos

[nanasoH ceTeBbIX agpecoB

255

Bun kabens

BuTas napa, aKpaHMpoBaHHas BuTas napa

lMpoTokon cBa3n

Modbus pexum RTU (Remote Terminal Unit)

LIZANTAN.COM

["anbBaHW4eckasi pa3Bs3ka MHTepdenc ranbBaHn4eckn n3onnuposaH ot APYyrnx BXxo4oB-BbIXOO0B U

OCTallbHbIX Lenewn, HanpshxeHne rarbBaHN4YeCcKon pasBA3KkU HE MeHee 500 B

1.3.6 dneKkTpnyeckue fgaHHbIe

Tabnuya 1.3.6 - TexHuYyecKkue xapakmepucmuKU 3/1eKmponumaHusi

TexHU4ecKasa xapakrepucTumka

3HauyeHne

AnekTponuTaHue (NOAKMI0YEHNE K CeTH):
- MOCTOSIHHOrO TOKa
- MepemMeHHOro Toka

oT18B oo 36 B
ot 100 B o 242 B, 50 'y

MoTpebnsiembii TOK No NuTaxHuo 24B

<180 MA

[MoTpebnsiemas MOLLHOCTL OT CeTH
nepemeHHoro Toka 220B

<6,5BA

3almTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

[NogkntoyeHue

C TbINbHOM CTOPOHbI perynartopa C.MoMoLLb pasbeMa — KnemMmbl.

1.3.7 Kopnyc. YcnoBusa akcnnyatauum

Tabnuuya 1.3.7 - Ycnosus akcrinyamayuu

TexHU4ecKas xapakrepmMcTmka

3HavyeHue

Kopnyc (BxLUxI):
MWK-112

LLIMTOBOE UCMOJSHEHMNE
48 x 96 x 162,MMm

MoHTaxHasi rny6uHa

170 Mm

Bbipes Ha naHenun

45" % 9277 'mm

Temnepatypa okpyxatoLen cpepbl

oTmMunHyc 40 °C ge nntoc 70 °C

ATmocdepHoe faBneHve

oT 84.klMa no 106,7 kMa

Bubpaunsa (4actoTHOW/amMnauTygHoOWM)

no 60y /o 0,1mm

NomeleHne

3aKpbITOE, B3pPbIBO-, nox(apoGeaonaCHoe.

Bo3ayx B NOMELLEHUN He JOMKEH CoaepXKaTb MNbin U NPUMECH arpeCCUBHbIX
MapoB 1 ra3os, Bbi3blBaOLLMX KOPPO3MIO (B YACTHOCTU: ra3oB, CoaepXKaLlmnx
CEPHUCTbIE COEAMHEHMUS UM aMMMaK).

COFMACHO MpPOoekKTy

1P30

3701

MNonoxeHne Npu MOHTaxe
CTeneHb 3aWuThI
Macca 6roka, He 6onee

1.3.8  Tlo cTorkocT K MexaHn4eckomy Bosgencteutio perynatop MAK-112 otBeyaeT ucnonHeHuo 5
cornacHo FOCT 22261.
1.3.9 CpenoHee Bpemsi, HapaboTkKM Ha OTka3 C Y4EeTOM TEXHUYECKOro  OBCMyXMBaHwus,

pernameHTMPOBaHHOIo PYKOBOACTBOM MO akcnnyaTtauuu, - He meHee 4em 100 000 vacos.

1.3.10 . CpepnHee BpeMs BoccTaHOBNEeHNUst paboTocnocobHoct MUK-112 — He Gonee 4 Yacos.

1.3.11" CpepnHui cpok akcnnyaTaumm — He meHee 10 neT.

1.3.12 CpegHwii cpok xpaHeHusa — 1 rog B ycnosusax no rpynne 1 FTOCT 15150-69.

1.3.13 WszonAuusa  anektpudecknx uenen MUK-112 oTHocuTenbHO kopryca u mexgy cobow npu
Temneparype okpyxatowen cpegbl (20 £ 5) °C 1 oTHOCMTeNbHON BRaXHOCTM Bo3ayxa A0 80% BblaepXmBaeT B
TeyeHne 1 MuUHYTbl OAENCTBME MCMbITAaTENbHOrO HamnpshkeHus cuHycoupanbHon dopmbl Yactotom (50 £ 1) Iu ¢
aencTeyowmM 3HaveHnem 1500 B ang uenen ¢ HomMuHanbHbIM HanpsbkeHnem go 250 B, n 500 B — anga uenewn ¢
HOMMWHanNbHbLIM HanpsXxeHnem 24 B.

1.3.14 MuvHMManbHO [OMYCTUMOE 3MEeKTPUYECKOe COMPOTUBMEHVWE U30MnAuMM MNpu  TemnepaTtype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTENbHOM BnaXxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.
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1.4 CpeacTBa U3MEPEHUA, UHCTPYMEHT U NPUHAATIEXKHOCTHU

MepeyeHb NpUHaaNEeXHOCTEN, KOTOPble HEOOXOAMMBI AN KOHTPOMS, PErynMpoBaHus, BbINOSHEHNS paboT
no TEXHUYECKOMY 0BCnyXunBaHuio perynsitopa, npusegeHsl B Tabnuue 1.4 (cornacHo ACTY FOCT 2.610).

Tabnuuya 1.4 - [lepedyeHb cpedcme U3MepPeHUs, UHCMpyMeHma u [puHadnexHocmel, Komopble HeobxoduMbl npu
obcnyxusaHuu peaynsmopa MUK-112

HavmeHoBaHWe cpeacTB U3MepEHNsl, MHCTPYMEHTa 1
_ HasHaueHue
NPUHaANEeXHoCcTeN
o M3mepeHne BbIXOOQHOrO CUrHamna n KOHTPOSb HanpsKeHns
1 BonbTmeTp yH1BepcanbHbin L300 p A P P
nuTaHus
2 MarasuH conpoTtusneHunin P4831 3agaTyuk curHana
3 OndpdepeHumanbHbIv BonbTMeTp B1-12 3agaTyuk curHana 1 usmepeHue BbIXOOHOrO curHana
4 MerommeTp 94108 3amepeHne conpoTMBIEHNS U30NALMK
5 NMnHUeT MeguUMHCKNIA [MpoBepka kayecTBa MOHTaXxa
6 OTBépTKa Pa3bopka kopnyca
7 Msrkas 65a3b OyuncTKa OT NbN U rPsi3n

1.5 MapkupoBKa U ynakoBka

1.5.1 MapkupoBka perynsatopa BbinonHeHa cornacHo [OCT 26828 Ha 1abnuuke ¢ pasmepamu
cornacHo NOCT 12971, koTopas KpenuTcs Ha ThbiflbHON CTOPOHE Koprycamsgenus.

15.2 MnombBupoBaHune perynatopa npeanpusTMeM-u3rotoBMTenem npu BbiMycke U3 NponsBoAcCTBa He
npeaycMOTPEHO.

1.5.3 YnakoBka perynstopa cootBeTcTByeT TpeboBaHuam FOCT 23170.

154  Peryndatop B COOTBETCTBMM C KOMMIIEKTOM MNOCTABKM YNaKkoBaH COrMMacHO YepTexam
nNpeanpuATUS-M3roToBUTENS.

2 ®YHKUMNOHalNbHbI€ BO3MOXHOCTHU

Cmpykmypa pezaynamopa MMWK-112 nocpedcmeom KoHghuzypayuu Moxem 6bimb U3MeHeHa
makum o6pa3om, Yymo Mo2ym 6bimb peuleHbl criedyroujue 3adaqu pe2ysiupoeaHus:

v" [BYXNO3NLMOHHOIO UNN TPEXNO3ULMOHHOTO PEerynsTopa,

v MWA-perynsiTopa ¢ aHanoroBbIM BBIXOAOM UAM C MMMYNbCHLIM BbIXOAOM C BHELUHEW WRN BHYTPEHHeN
obpaTHOI CBA3bIO NO NOMOXEHMIO CMONHUTENIBHOTO MeXaH13ma,

v’ PerynsiTop ¢ aBTOMaTn4eckoi/Koppekumen N3MepseMoro u perynupyeMoro napamerpa fno BTOPOMY
aHanorosomy Bxogy,

v' Perynatop C aBTOMAaTMYECKOW KOPPEKWMEN BHYTPEHHEW 3adaHHOW TOYKM (TUM  KOppekumnm —
cTaTnyeckasi, AMHamMmmnyeckas no M3MEHEHMI0 3a4aHHOW TOYKM UMK NO BHELLHEMY COBbITUIO),

v Perynstop, BKIOYaLWMIA 00 2-X 3agaHuii (BHYTPEHHeE u/unu BHeLHee),

v KackagHble cxeMbl peryinpoBaHusi,

v’ PerynmpoBaHue COOTHOLWEHUS ABYX BEMUYMH,

v KOHTYpOB aBTOMaTU4YECKOr0 perynMpoBaHus ¢ ynpasneHuem ot MK,

v' Perynsitopa pydMHOro ynpaBREHWSI WMMYNbCHLIM MWCMONHUTENbBHBIM MEXaHU3MOM, C WHAMKaUMen
3ajaloLLero BO3AeNCTBUS U MHOVKAUWEen,peanbHOro 3Ha4YeHUs NONOXKEHUSA UCTNIONMHUTENBHOrO MeXaHn3ma,

v MiHpukaTopa AByX U3NYECKMX BENUYMH.

BHyTpeHHsAsMporpammMHas namaAtb perynatopa MUK-112 copepxumT 60nbluoe KONMYeCcTBO CTaHOAPTHBIX
yHKUMA, HeobXoAUMBbIX ANs YAPaBreHWs TEXHOMOrMYecKMMM npoueccamu  GOMbLIMHCTBA  UHXEHEPHbIX
npuKnagHblx 3agay, Hanpumep, Takux Kak:

® BO3MOXHOCTb NOAKIOYEHUS PasfnyHbIX TUMOB AATYMKOB,

e cpaBHEHue pesyrsTaTta npeobpa3oBaHusl ¢ yCTaBkaMu MUHUMYM U MakCUMyM, a Takke CurHanvsaumio
OTKIMOHEHUN (TEXHOMOMNYECKN OMacCHbIX 30H), BbIOOp TMMa TEXHONOMMYECKoW curHanusaumm — abconTHas wunm
OEeBMaUNOHHAsA (3aBuUCsLLAsS OT 3a4aHHON TOYKM),

® uudpoBas hunbTpaums,

e MPOX3BOSIbHOE MacLUTabrpoBaHue LWKan n3MepsieMbix NnapaMeTpoB, NIMHeapm3aLnsi BXOOHbIX CUrHaroB,

® PEXUMBI,CTAaTUYECKON N AMHaMMYecKo GanaHCUpoBKH,

® MOHWUTOPWHI MCMPaBHOCTU AATYMKOB (MX NUHWIA CBS3U UNU U3MEPUTENBHOrO napameTpa) C CUCTEMOM
6e3onacHoro ynpaBneHust UCNONHUTENBHBIMU MEXaHU3MaMK,

® pPEeTPaHCMMUCCUS BXOAHbIX aHaroroBblX NapaMeTpoB Ha aHanoroBbl BbIXO4 YCTPOWCTBA M MHOroe
apyroe.

Perynatop MUK-112 koHourypupyeTcsa vepe3 nepegHio naHenb npubopa unu vepes rarnbBaHUYECKU
pasgeneHHbii MHTepgenc RS-485 (mpotokon ModBus), 4To Takke MO3BONSAET UCMOMb30BaTb €ro B KayecTBe
yAaneHHoro perynsatopa npu paboTte B COBPEMEHHbIX CETSAX YNpaBneHus U cuctema cbopa nHdopmaumm.

MapameTpbl KoHPUrypaumm perynsatopa MUK-112 coxpaHsitoTca B 3HEProHe3aBUCUMON NaMATK.

Perynatop MoxeT u3rotaBnMBaTtbCsl MO WMHAMBWUAYaNbHOMY TEXHUYECKOMY 3afaHui0 Ans BbINOSHEHWS
KOHKPETHOW TEXHONOrMYECKOn 3afaqm.

http://www.microl.ua e MMWK-112 ver.17.04 e [IPMK.421457.024 P3 u3m. 1.04, 24.11.2014


https://lizantan.com/shop/mikroprocessornyy-regulyator-mik-112

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
11

3 KOHCTpYKUuMA perynsatopa n npuHUUN paboTbl

3.1 KoHCcTpyKUuA perynaTtopa

Ha nepegHev naHenun nHamMKaTopa pa3meLLeHbl:

- Uudppossie gucnnen NAPAMETP n 3ABOAHHA/BUXIA,

- MHankaTtopsbl yctaBok MIN-MAX TexHonormyeckon curHanusaumm,
- MnpgukaTtopbl coctosiHms kntoven BOJIbLLUE-MEHBLLE,

- Knaevwm nporpaMmmMmmpoBaHums.

Ha 3agHen naHenun perynatopa pasMeLleHbl NPYyXUHHbIe pa3beM-KrneMMbl ANnA BHELWHUX COeMHEHUN.

Oucnnen CeeToanoaHbie CaeTogmoaHble - Knasuum
MNAPAMETP MHAMKATOPbI T o1 el NPOFPAMMIPOBAHNA
MAX. MIN AN s '

¥ Ma

O =)

Oucnnen CaeToanoaHbie VIHJ:'I,V\‘KaTopr
3ABOAHHA/BUXIL cocrosHus kntoven BOJIbLLE-
MEHbBLLE

PucyHok 3.1 - BHewHut eud nepedHel naHenu peaynsmopa MUK-112
3.2 Ha3HaueHue gucnneeB nepe.ql-leﬁ naHenu

e Nucnnen NMNAPAMETP B pexume PABOTA nHamumpyeT 3HavyeHve BbIGpaHHON U3MePSEMON BENNYMHDI.
B.pexnume KOHOUTYPUPOBAHWME nHaonumpyeT 3HadeHne BeibpaHHOro napameTpa.

e Oucnnen 3ABOAHHSA B pexume PABOTA wuHOMUMpYET 3HA4YeHME 3aJaHHOM TOYKM UMW MPU HaxaTum
knasvwy [ A] vunu [ V] curHan nonoxeHus UCNOMHUTENBHOIO MexaHuaMma (B %).
B \pexume KOHOUIYPUPOBAHWME  uHouumpytotcst  cumeonbl  «L nF Dy,
yKa3biBalLlMe Momnb3oBaTentd O TOM, YTO PErynsitop HaxoouTCa B pexuMme
KOHUrypaumm.

3.3 HasnauyeHue cBeTOAMOAHbLIX UHOUKATOPOB

o UHgukaTtop A (MAX) CeeTtutcs,, €CcnuM 3Ha4YeHue W3MEPSIEMON BENUYUHBLI MNPEBbIWAET 3HaYeHWe YCTaBKu
curHanmsaumm oTknoHeHns MAX

e Unpukatop YV (MIN) CeeTuTcsl, ecrnvM 3HayeHWe W3MEPSIEMON BENWYMHbI MEHbLUe 3HA4YeHUs yCcTaBKu
curHanmasaymm otknoHeHmns MIN

e UngukaTtop KY CeeTutcs (B 3aBUCUMOCTM OT BbIOPAHHONM CTPYKTYpbI perynsitopa):
- €CIN perynsitop HaxoaMTCsa B KACKaZHOM peXxnme yrnpaereHus,
- €CIW NCNONb3yeTCsl BHELUHSIA 3a4aHHas Touka.

e UnpukaTop Y CseTtutcs, ecnm perynaTop HaxoanTcA B JIOKaNTIbHOM peXxunme ynpasieHUd.

e UHaukaTtop PY CeeTtutcs, ecnm perynaTop HaxoOAuTCA B PYyYHOM pexunme ynpaslieHuda, 1 He CBEeTUTCA,
€CInun perynaTtop HaxoguTca B aBTOMaTU4YE€CKOM pexXume ynpasrieHUA.
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e NuaukaTop IHT Mwraet, ecnu npoucxoguTt nepefava gaHHbIX N0 MHTEPEENCHOMY KaHany CBA3MW.
e NuaukaTtop 1/S Ceetutcs, ecnu Ha gucnnee MAPAMETP wHavumupyeTcsa 3HayeHne nepBoro aHanoroBoro

Bxoga Al1, nnu napametpbl SLAVE (Begomoro) perynstopa.

e UhgukaTtop 2/M Ceetutcs, ecrim Ha aucnnee MAPAMETP vHaouumpyeTcst 3Ha4eHne BTOPOro aHanoroBoro
Bxoga Al2, nnu napametpel MASTER (BeayLuero) perynsaropa.

e UHaukaTop A CeeToguoaHbln  uHAMKaTOp  cocTosiHua  knoda  BOJbLWE  wmnynbcHoro  wnwu
TPexXno3uLMoHHOro perynstopa. Ceetutcsa npu BkntodeHHoM knode BOJIbLUE.

e UHaunkatop V CeeToomogHbIi  mHAuKaTop  coctosHus  kmiova  MEHbBLIE  wwumnynbcHoro  vnu
TPEXNOo3nLMOHHOro perynatopa. CBetutcst npu BkntodeHHoM kntode MEHBLLUE.

3.3.1 CocTosiHMe MHAMKATOPORB pPa3NM4YHbIX TUNOB PerynsiTopoB

MepeknioyeHne MHANKATOPOB M Ha3HayYeHne ancnnees (Hanpumep, KackaaHbIX KOHTYPOB perynupoBaHust
Beaywmin-MASTER unu Begomblii-SLAVE) ocyliecTenseTca noovepeaHbiM HaxkaTvem knasuwen [&] n sasucut
OT CTPYKTYpbI BbiGpaHHoro perynsartopa (cMm. napametp [CTRL.00]).

B panbHerwem no TeKCTy pykoBOACTBa MO 3KchfyaTauunm uaeT CCbWlka Had napameTtp u3 Tabnuubl
napameTpoB perynsitopa B Buae XXXX.YY (Hanpumep AIN1.01), rae XXXX ~ Ha3BaHWe ypoBHSA KoHdurypaumu, a
YY — Homep napameTpa.

BHumaHue! Ecnu He uvcnomb3yeTcA KackafHbll perynstop, TO MepekrioveHne Buaa WHAUKaUMK
OCYLLECTBMSETCS TONbKO MeXAy napaMmeTpamun KOHTypa perynupoBaHus (napaMeTp, 3agaHHas Touka) 1 pexvMom
WHAMKauun 2-x namepsiembix napameTtpos 1 (Bxog Al1) n 2 (Bxopg Al2).

3.3.1.1 AHanoroBble U UMNYNbCHbIe perynaTtopbl. CocTosiHMe MHOUKATOPOB

MHauvkaums ucnonb3yeTcs Ans aHanoroBbiX U UMNYABCHBIX PErYNATOPOB MPU YCTaHOBNEHHOM MapamMeTpe
cTpyKTypbl perynatopa CTRL.00=0,1,2,3,8.

MooyepenHo Haxkumas knasuwy [&] nepeknoyaeres No Kpyry MHAUKALMWS OUCNNEEB.

® 1s @2vm o 3HayeHune namepsiemoro napametpa 1 (Bxog Al1) BoiBeaeHo Ha uHamkatop MAPAMETP
e 3HaveHne n3mepsaemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHgmnkatop 3JABOAHHSA
MN3meHeHWe 3aaHHOM TOYKM GROKMPOBaHO

® is O 2/IM e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHamkatop MAPAMETP
e 3HayeHWe 3a4aHHON, TOYKKN BbiBeaeHo Ha nHaukatop 3SABOAHHA

3.3.1.2 PerynsaTtop cooTHoLeHus. CoCcTosiHMEe NHOAUKAaTOPOB

MHauvkaums ncnonb3dyeTca AfsspPErynaTopoB COOTHOLLEHWS MPU YCTaHOBIIEHHOM MapameTpe CTPYKTypbl
perynatopa CTRL.00=4,9.

[NoovepenHo HaXMMmas KnaBuly [&] nepekn4yaeTca No Kpyry MHaunkauma gucnnees.

CocTosHE MHONKaTOPOB B pPeXMMe perynsropa COOTHOLUEHUS COOTBETCTBYET COCTOSHMIO MHOMKAaTOPOB
CTaHOApPTHOro PErynATopa; 3a UCKMIOYEHNEM CrieayoLLero:

nocrne Haxatus KnaBuiu [0] (pexum unaMeHeHus 3agaHHoW TouvkM) Ha wuHaoukaTope TMAPAMETP
WHAMLMPYETCH COOTHOLWEHWE Mexay napametpamu 1 (Bxop Al1) n 2 (Bxog Al2);

Mocne Bbixoda,M3 pexvma U3MeHeHust 3aaHHo Toukmn (Bbina HaxkaTta knaeuwa [¢] unu no ucteyexHve
BPEMEHM OKOMO,2-X MUHYT):

- Ha nHaukatope MAPAMETP uHanumpyetca 3HayeHue napameTpa 1 (Bxog Al1).

- Ha nHgukatope 3ABOAHHSA nHavumpyeTca 3agaHHOe 3HaYeHWe perynartopy B TEXHUHECKUX eanHuLaXx.

3.3.1.3 KackagHbin perynsatop. CocTosiHMe MHOUKATOPOB

MHavkaums ncnomnb3yeTcss AN KackagHblX PeryrnsaTopoB NPW YCTaHOBIIEHHOM napameTpe CTPYKTYpbl
perynatopa CTRL.00=5,10.
MoouepenHo Haxumas knasuwy [&'] nepeknioyaeTcs No Kpyry MHAMKALUUA ANCMIEEs.
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® is ® 2/™v Ha wHavkauuto BbiBedeHbl napameTpbl Bxoga Al1 n Bxoga Al2. B gaHHOM pexume
paspeLleHo yrnpaBneHne — U3MEHeHue pexuma paboTbl. M3MeHeHue 3apjaHHOW TOuKU

3anpeLLeHo.
o 3HayeHue namepsiemoro napametpa 1 (Bxoa Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
e 3HayeHue nsmepsemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha ungnkatop SABOAHHA

@ 1is O 2/M Ha vHoukaumio BbiBeAeHbl napameTpbl BegoMoro-SLAVE perynsatopa. B gaHHom pexnmve
paspeLleHo yrnpaBreHne — U3BMeHeHUe pexnmMa paboTbl 1 3aaHHON TOYKN.
e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
e 3HayeHue 3agaHHon Touku perynsatopa SLAVE BeiBegeHo Ha nHavkatop 3ABOAHHA

O 1s @ 2™ Ha vHgukaumio BbiBedeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoM pexvme
paspeLleHo ynpasneHne — u3MeHeHne pexvma paboTbl 1 3agaHHON TOYKN.
e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha nHavkatop MAPAMETP
e 3HayeHue 3agaHHom Toukm perynatopa MASTER BbiBegeHO HamHgvkatop 3ABOAHHA

3.3.1.4 PerynAaTopbl ¢ BHELWHEW KOpeKLuMel 1 BHELWHUM 3aaaHusiM. CocTosiHMe UHAMKATOPOB
MHavkaums mncnonb3yetcs Ans perynsatopoB C BHELUHEW KOPeKuMeW npu YyCTaHOBMEHHOM napameTpe

CcTpykTypbl perynatopa CTRL.00=6,11.
MoouepenHo Haxumas knasuwy [¢] nepeknioyaeTcs No kpyry MHANKaLUA QUCANees

® is ® 2v Ha wvHavkaumio BbiBegeHbl napameTpbl Bxoga Al1 u Bxoga Al2. B pgaHHOM pexume
paspelleHo yrnpaBneHne — MU3MEHeHVWe pexuma paboTbl. VI3mMeHeHue 3agjaHHOW TOYKU
3anpeLyeHo.

o 3HayeHune namepsiemoro napametpa 1 (Bxog Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
e 3HayeHne nsmepsemoro napametpa 2.(exoa Al2) BoiBegeHo Ha nHgukatop SABOAHHSA

@® s O 2/IM Ha wHgoukauuio BbiBeaeHbl napamMeTpbl BedoMoro-SLAVE perynatopa. B gaHHoOM pexuvme
paspeLleHo yrnpaBneHne — U3BMEHEHNE pexnmMa paboTbl 1 3ajaHHON TOYKN.
e 3HayeHue namepsiemoro napametpa,1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
e 3HayeHue 3agaHHom Todkmn perynatopa SLAVE BeiBegeHo Ha nHaukatop 3ABOAHHA

O s @ 2™ Ha vHgukaumio BbiBegeHbl napameTpbl Beayuero-MASTER perynatopa. B gaHHoOM pexuvme
paspeLLeHo ynpasneHue — U3MeHeHne pexvma paboTbl 1 3a4aHHON TOYKN.
e 3HayeHue nsmepsemoro napametpa 1 (Bxoa Al1) BoiBegeHo Ha uHgnkatop MAPAMETP
o KopeKkTMpoBaHOE 8HayeHue 3adaHHOW TOYKM perynatopa BbiBEAEHO Ha MWHAWMKATOP
3ABOAHHA

WHaukaums ucnonb3yeTcs ANnst PEFynsiTopoB C BHELHWUM 33aAaHusiM Mpy YCTAHOBMEHHOM MapameTpe
cTpykTypbl perynatopa CTRL.00=7;12.
MoouepeaHo Haxumas Knasully [&] nepeknioyaeTcst No Kpyry MHAMKaLMS OVChees

Ha mbgvkauunio “BbiBeaeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexume
® 1s @2v pa3peLleHo 'ynpaBrneHne — M3MeHeHne pexuma paboTbl. N3mMeHeHue 3agaHHOW TOuKM

3anpeLyeHo.

e 3HayeHne namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP

e 3HayeHue namepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha uHavkatop SABOAHHA

Ha vHoukauuio BbiBeaeHbl napameTpbl BegomMoro-SLAVE perynsatopa. B gaHHoOM pexume
® 15 Qam paspeuieHo ynpaBneHne — u3MeHeHne pexvma paboTbl 1 3a4aHHON TOYKN.

e 3HayeHue namepsemoro napametpa 1 (Bxoa Al1) BeiBeaeHo Ha uHavkatop MAPAMETP

e BHyTpuHOe 3HayeHue 3agjaHHOM Touku perynsitopa SLAVE BbiBeAeHO Ha MHOWMKATOP

3ABOAHHA

O 1s @2™m Ha vHgukaumio BbiBedeHbl napameTpbl Beayero-MASTER perynsatopa. B gaHHoM pexuvme
paspeLleHo ynpaBneHne — u3MeHeHue pexnmMa paboTbl 1 3aaHHON TOYKN.
e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHamkatop MAPAMETP
e BHellHee 3HaveHne 3agaHHON TOYKM perynstopa BbiBegeHo Ha nHaukatop 3ABOAHHA
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3.4 HazHa4vyeHuUe KnaBuLl

e KnaBuwa [¥] Kaxgoe HaxaTve KnaBWlLM Bbi3blBAeT MEPexof M3 aBTOMaTMYECKOro pexvma paboTbl B
PEXMM PYYHOro YynpaBneHus M obpaTHO (COBMECTHO C HakaTtvem knasuwwu [&], ansa
NOATBEPXKAEHWS BbINOMHEHWS ONepaLumn nepexoaa).

e KnaBuwa [A] Knasuwa "6onble". Mpu Kaxgom HaxaTum 3TOW KNaBuLUM OCYLLECTBMSETCS yBenuyeHne
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOTO CUrHana ynpasneHuns (ynpasnsiowwero BO3AencTems)
WNN 3Ha4YeHVs M3MeHsiemoro napametpa. lpu yAepXvBaHWM 3TOW KNaBuLLM B HaxaTom
MONOXEHUN YBENNYEHNE 3HAYEHUIN NPONCXOANT HEMPEPbIBHO.

e KnaBuwa [V] Knasuwa "MeHblie". Mpu KaxaoMm HaxaTuuM STOW KNaBWULLKM OCYLLECTBRASETCS YMEHbLUeHue
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOTO CUrHana ynpasneHuns (ynpaBRAOLWEro BO3AENCTBISA)
WUNu 3HayYeHnss mameHsieMoro napametpa. [pu yaepxvBaHuWM 3TON KRaBULLIM B HaXaToM
NOMOXEHUN YMEHbLUEHNE 3Ha4YEHWIN NMPOUCXOAUT HEMPEPBLIBHO.

e Knasuwa [¢'] KnaBuiia npegHasHauyeHa OnNA NOATBEPXOEHWUA BbIMOAHAEMbIX AEMCTBMI UMK onepauui,
Ona  dukcauuM BBOOMMbBIX 3HayeHWin. Hanpumep, noATBEpxaeHVWe nepexoda U3
aBTOMAaTUYECKOro pexuma paboThl B PexuM py4yHOro ynpasneHus v obpaTtHo, doukcaums
BBOJa M3MEHEHHOW 3afJaHHOW TOYKM, MOATBEPXKAEHME Bxoda B PEXWM KOHMUrypauuu,
NPOABUXEHWE MO YPOBHAM KOH(UIypaLmm 1 T.n.

e Knasuwa [0] Knasuiwa npegHa3HaveHa Ans BbiI30Ba MEHI0 /KOHUrypaumm, Ans Bbixo4a U3 nyHKTOB MEHIO,
a TaKKe Ans BbIXOAA N3 MEHIO KOHUIypaLnu.
B pexume PABOTA npu KpaTKOBPEMEHHOM HaxaTun OAaHHOW KNaBWLIW BKIIOYAETCH PEXNM
n3MeHeHusi 3agaHus perynsatopa (aucnnei SABOAHHSA).

3.5 CTpykTypHaa cxema perynatopa MUK-112

AO AHanorosbili Bbixon
Manent uHankaumn - - | Bobixon ananorosoro
W KnaBuatypbl ™ perynatopa unum Bbixog
peTpaHcMUccUmn
All
BXOAHOW U3MepsieMbin, o .
KOHTpONupyeMbin . 7T DO1 OuckpeTHbIN
W perynupyembin Bbixopa 1
na':oazle-rppy = »| - Kntouy BOJIbLUE (umn.
8 unu 3-x No3. perynsitop),
- 2-X NO3UL. perynsitop
o
-
Al2 BXOQHOW curHan X -
BHeLLUHeW 3agaHHON o O DO2 OuckpeTHbIN
TOUKM (3apaHus), - v BEIXOIJ. ﬁIIEHbLIJE (
napameTp 2 = - Knioy nmMn.
2 unu 3-X No3. perynstop)
x
Mutanme <2208 50y, e S
nuTaHue = 24B = MocnepoBaTenbHbIN
. » uHTepdenc RS-485
KoHdourypupupoBanue,
TemnepaTypHasi KOppeKUus npuemM-nepepaqa
XOMOAHOro chasi Tepmonap |—— KOMaHA U AAHHBIX

PucyHok 3.2 — CmpykmypHasi cxema pezynsimopa MUK-112

3.6 MpuHUMN paboTtbl perynatopa MUK-112

Perynatop MWK-112, cTpykTypHasi cxema KOTOpOro npuBefeHa Ha pucyHke 3.2, npeactaBnsieT coboi
YCTPOWCTBO W3MEPEHUsI 3HAYEHUs1 BXOOHOro napametpa, obpaboTkum u npeobpasoBaHWs BXOAHOrO curHana u
Bbl4a4u yrnpaensioLLnX BO3OENCTBUN.
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Perynatop MWK-112 pabotaeT noa ynpaBneHWEM COBPEMEHHOTO,  BbICOKOMHTErpUPOBAHHOIO
MUKpokoHTponnepa RISC apxvuTekTypbl, U3roTOBMEHHOrO MO BbicOKOCKOPOCcTHOM KMOIT TexHomornm ¢ HU3KUM
aHepronoTpebneHvem. B nOCTOSAHHOM 3amnomuHalolWem YCTPOWCTBE pacnonaraeTcs 0orblloe KONM4ecTBO
YHKUMA ONA pelleHns 3adad KOHTponsa u perynuposaHus. [locpencTBOM KOHUIYpUpOBaHWUS MOnb3oBaTerb
MOXeT CaMOCTOATENbHO HACTpavBaTh PErynsaTop Ha pelleHne onpefeneHHbIX 3agay.

Perynatop MWK-112 ocHalleH aHanoro-umdpoBbiM npeocbpasoBaTenemM, y3namm OUCKPETHO-LMGpoBoro
BBOAA W UUPO-OUCKPETHOrO BbIBOAA, CTOPOXEBBLIMW CXEMaMu Afsi KOHTPOMsS LMKNOB paboTbl Nporpammel,
3HeproHesaBucumon namsAteto EEPROM, NVRAM ans  coxpaHeHusi MOMb30BaTENbCKMX NapaMeTpoB
KOHUrypaumm n AaHHHbIX.

BHyTpeHHAs nporpamma perynatopa MAK-112 dyHKUMOHMPYET C NOCTOSIHHLIM BPEMEHHBLIM LMKIOM. B
Havyane Kaxgoro Lukria BHYTPeHHeln paboyei nporpaMmmbl CHUTLIBAIOTCSH 3HAYEHWUsI aHaroroBbIX W AWCKPETHbIX
BXOAOB, MpPOM3BOAMTCH CcuMTbiBaHMe un obpaboTka knaBuaTtypbl (nodaBneHve Agpebesra \u oBHapyxeHue
AOCTOBEPHOCTMN), MPUEM KOMaHA W AaHHbIX U3 nocregoBaTenbHoro uHtepdenca. A1pyuinoMoLn, 3TX BXOAHbIX
CMrHanoB OCYLLECTBMAIOTCH, B COOTBETCTBMW C BblOpaHHbIMKM nonb3oBaTenem QyHKUMAMU 1 napameTpamu
KOHdWrypaumm, Bce pacyeTbl. [locne aToro ocylecTBnseTcs BbiBOA MHMOPMauuM-Ha ANCKPETHbIE BbIXOAbI, Ha

WHOWKAUMUOHHbIE 3nemMeHTbl, a Tak

nocrnegoBaTenbHOro MHTepgeinca.

xe dumkcauua

BblYUCITIEHHbIX

BEMNYNH

ans

pexuma

nepegauu

3.7 PacnpepneneHve BXo4oB-BbIXOA0B CTPYKTYp perynartopa MUK-112

Tabnuya 3.7 — PacripedeneHue 8x0008-8b1x0008 cmpykmyp peaynsmopa MUK-112

CTpykTypa perynsaropa, AHanorosblIv AHanorosblIv AHanorosbIi LnckpeTHbIN [unckpeTHbIN
onpegensemasi napameTpom Bxog All Bxog Al2 BbiIxog AO Bbixog DO1 BbIxog DO2
[CTRL.00]
0000 — 2-X NO3NLMOHHbIN Perynupyembin Wuankaumna PeTtpaHcmuccusa | Bbixog 2-x nos. Cgo6. nporp. "
perynsitop napameTp 2 perynsitopa
0001 — 3-X NO3MLMOHHbIN Perynupyembin NHaukauus PeTtpaHcmunccus Bbixog Bonblie Bbixog MeHbLue
perynsitop napameTp 1 2
0002 — NUA-LINM perynsitop | Perynupyemsbii MHankaums PeTtpaHcmucensa | Boeixog MAUA- Cgo06. nporp.

napameTp 2 LM

perynsaTtopa

0003 — aHanoroBsbIN Peryrupyemblit | WHavkaums Buixop peryns- | Ceo6. nporp. Cg06. nporp.
CTaHAAPTHbLIV perynarop napameTp Topa
0004 — aHanoroBbI Perynupyembiii Perynupyembi Bbixop peryns- Cgo06. nporp. " Cgo6. nporp. "
perynsitop COOTHOLIEHUS napameTp 1 napametp 2 Topa
0005 — aHanorosbIi Perynvpyemsii Perynupyembin Bbixog peryns- CB06. nporp. " CB06. nporp. "
KackafHbIVi perynsaTop napameTp 1 napameTp 2 Topa
0006 — aHanoroBbli Perynupyémblii | BHeLLHsS Bbixog perynsi- | CBo6. nporp. " CB06. nporp.
perynsitop ¢ BHeLUHeN napameTp 1 Koppekuus Topa
KOppeKuvew 3agaHust
0007 — aHanoroBsbIi Peryfiipyemsiit=[r BHelHss Boixop peryns- | Cso6. nporp. " CB06. nporp. "
perynsTop C BHELIHUM napamMerp. 3ajaHHas Touka | Topa
3afjaHuam
0008 — MNynbCHbIN Perynupyembii Perynupyembi PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue

napametp 1 napametp 2 2
0009 — nMNynbCHbIN Perynupyembin Perynupyembin PetpaHcmucensa | Beixoa Bonblie Bbixoa MeHbLue
perynsiTop COOTHOLLEHUS] napameTp 1 napametp 2 2
0010 — »MNynbCHbIN Perynvpyembin Perynupyembin PeTtpaHcmucena | Beixoa Bonblie Bbixoa MeHbLue
KackafHbIVi perynaTop napamertp 1 napametp 2 2
0011 — uMnNynbCHbINA,C Perynupyembii BHelwHsA PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue
BHELLHeW Koppekunen napameTtp 1 Koppekums 2
3afjaHvs
0012 — MNynbCHbIV € Perynupyembi BHelwHsA PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue
BHELUHUM 3aJaHusaM napameTp 3agaHHasi Touka | ?

MpumeyaHuns.

1) Curiansl DO1-DO2 gasnstoTca cBobogHO-NporpaMMmupyembiMn. T.e. ecnu kakon-nmbo ns curHanos DO1-DO2 He
3aAeNCcTBOBaH B CTPYKTYPe BbIGpaHHOro Tuna perynstopa (cm. napameTp CTRL.00), To cBOGOAHbLIN ANCKPETHBIN BbIXOA MOXET B
COOTBETCTBUM C BbIOP@HHOM NMOr1Kon paboTbl M yCTaBkaMu yNpaBnsiTbCsl OQHUM U3 BbIOpaHHbIX aHarnoroBblX CUrHaNoB

2) Mpu “cnonb3oBaHUM PYHKLMM PETPaHCMUCCUM Ha aHaroroBbI BbIXOA, PerynsTopa pacnpefensioTca cnegyoLime
aHanorosble curHanel perynstopa (cm. napametp CTRL.00):

- 3HayeHue aHanorosoro Bxoga Al1, Al2; paccornacoBaHue perynstopa, Tekyllee 3ajaHue perynstopa, Tonbko Ans
yHKLMM peTpaHcMuMccum (BO BCEX CTPYKTypax perynsitopoB kpome CTRL.00=8-12).
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3.8 CTPYKTYpHbIe CXeMbl perynsitopos
B aTom pasgene GyayT npeAcTaBrneHun CTPYKTYPHBLIE CXEMbl PEryNATOPOB:

— 2-X NO3ULIMOHHBIN,

— 3-X NO3ULIMOHHBIN,

- NAg-lWnm,

— MN-ananorosbin,

— MN[-aHanoroBbi COOTHOLLEHNIA,

— KackagHbin N [O-aHanoroebin,

— MNNA-aHanoroBbIN C BHELLHEN KOppeKLunen 3agaHuns,
— MN[-aHanoroBbi C BHELWWHNM 3a4aHUAM,

— NMNO-MMNynbCHbIN,

— NMNO-MMNYNbCHBIN COOTHOLLEHUNA,

— kackagHbeln MAO-MMNynNbCHbIN,

— NMNO-MMNYnNbCHBIN 3 BHELLHEN KOppeKLnen 3afaHns,
— MNA-MMNYNbCHBIN N3 BHELLHWUM 3afaHUAM.

bok HOpManusauuy ----- aHanorosoro curHana

M MacliTabupoBaHna  pyq 2-x 3-x
Bx0Aa Al NO3ULUNOHHEIA =

Jloruka paboTbl
Peryig BVICKPETHOTO

Bnok 6ezonacHoro Bbixoga DO1
YNpaeneHua

JNoruka paboTel
- MHavKauus JAMCKPETHOTO
Bnok Hopmanuzaumu  PV2  EEVIGRINRERTT TR 8bxopa DO2
1 MaclTabupoBaHms =======-RCTRE R EET e
Bxofa Al2 PeTpaHCMMCCAM 1
JMCKPETHLIX BbIXOLO0B

PucyHok 3.3 — CmpykmypHasi & -X MO3UYUOHHbIX peaynsimopos

Dy HKLM
aHCMACCUA

Enok HopManusauun  PV1 na aHanoroBoro BbIXoaa
1 MacwTabuposanna

exoga All

®opmMupoBsartent
JAVCKPETHOTO
Bbixoga DO1

Noruka paborel
JAUCKPETHOTO

Bnok HopManuzaummn e Bbixofa DO2
W MaclwTabuposaHna
BxofaAl2

PucyHok 3.4 — CmpykmypHas cxema [UA-LLIAM peeynsmopa

Dy HKLUN
Hogmsaan umn  pyy i PETPaHCMUCCHM

" ; aHNA _/_ 2 aHanoroBoro BLIXoaa

Noruka pabotsl
ANCKPETHOIO
Bbixoga DO1

TNoruka pabotbi
AVCKPETHOTO
Bnok Hopmanusauum PV2 [ Bbixoaa DO2
1 MacwrabuposaHna -
Bxofa Al2

PucyHok 3.5 — CmpykmypHasi cxema cmaHOapmHozo [1M/] aHanozoeoeo peeynsimopa
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BRoK HopManu3auum
M MaclwTabuposaHua
exoda All

BEnok HopManusauum
1 MacwTabuposaHms
exona Al2

ENoK HOpManuzauwi
1 MacltabuposaHma
Bxoga All

SP
BEAOMOTO
perynatopa

BEnok HopManusauum
M MacwTabuposaHma
Bxona Al2

BOK HOpManu3auun
W MacwrabupoBaHma
Bxona All

M MacwTabupoBaHng

BxofaAl2

ENCK HopM
W MaclTabuposaHk
Exona All

Bnok HopManMzalmm
W M3cWTaBHpoBaHua
Exona A12

BesonacHoe nonoxeHue

max
o .|
perynstop ,—n{_

Enok 6ezonacHoro
yNpaeneHua

SP=k*PV2+b

Bnok 6ezonacHoro
ynpasneHna

LIZANTAN.COM

TNorvika pabotbl
AMCKPETHOrO
Bbixoga DO1

Norvika pabortbl
[LMCKPETHOTO
Bbixoga DO2

JNorvika pabotbl
ANCKPETHOrO
Bbixona DO1

JNlorvka pabotbl
AWCKPETHOrO
Bbixoga DO2

JNoruka paboTsl
AVNCKpETHOTO
Bbxofga DO1

Noruka pabotsl
AVCKPETHOIO
Bbixoga DO2

ACKPETHY
Boxoga DO1

PucyHok 3.9 — CmpykmypHasi cxema pezynsmopa ¢ 8HeWHUM 3adaHuem

——— ——————————————————————————————————————————————————————————————————————————]
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Dy HKUUW
Bnok Hopmanusaummn  pyi : PETPAHCMUCCHM
TabupoBaHua g =
Mmacg.)l( onay%)l Hi ® perynsTop _/ aHanoToBOTro BLIXOAA

MopmMuposaTens
curHana
“BOJIbLUE" DO1

UMy nbCHbIA

npeobpa3soBatens DopmupoBaTens

curHana
“MEHBLLIE" DO2

Q2
Q3
Q2
02

Bnok HopManusaumwm PV2
W MacwTabupoBaHua
ez BHyTpeHHMR
wHTEerpaTop
nonoxeHua
MexXaHu3IMa
PucyHok 3.10 — CmpykmypHasi cxema UMIysIbCHO20 pezynsimopa -

-
i B i —
Errl i P S g BOK peTaHCMMUCCUN

Al mcm%%ggm: ----- — aHanorosoro curHana
3 ]
axona Al 2ol AN ]
PErYnATop. | / & «BOMbLUE
WNmitybCHbIA
BEnok 6ezonacHoro npeobpa3oBatent BAZs=1T5
ynpaeneHma
HYTPeHHWIA
vHTerparop
SP=k*PV2+b NONOXeH!s

Ei
Bnok HopManuzaumy - ======= MeXaHW3Ma
W MacwTabuposaHma

Bxoda Al2

4

PucyHok 3.11 — CmpykmypHasi cxema umysib peayrnsamopa COOMHOWeHUs1

Ei Brok petaHcMMccumn
Enok HOPpManusauu -=--- aHanorosoro curHana
1 MacwTabuposaHna  pyq
exofa All

«EOMBLLIE®
MMy nbCHbIA

SP ny Enok 6e3onacHoro npeobpa3osatens KUZa 3

BEAOMOrC L ynpasneHua

perynaropa

Err2 § BHyTpeHHwiA

ENok HopManuzaumy -=-=-« . vHTerparop
" Macu.nasuxoaaum V2 Be NONOXEHMA
Bxona Al2 MEXaHW3Ma

Bnok koHTpons
AOCTOBEPHOCTN
3afaHua

HOK 3.12 = CmpyKkmypHas cxema KackaOHO20 UMITY/IbCHO20 peaynsmopa

Besonacxoe

o AW | By AST Oy KL
nuo »i [R— PETPaHCMMCCN
perynarop aHanoToBOTIO BLXOAA

MopmMuposaTens

curHana
“BOJIbLUE"™ DO1
UMy nbCHbIA
npeobpa3oeartens opmupoBaTens

cirHana
“MEHBLLIE" DO2

BEnok Hopnganuaauuu
W MaclwTabuporaHma
MHuaukauuna .
Bx043 _ BHyTpeHHMit

WHTerpaTop
nonoXxeHua
MexaHM3IMa

PucyHok 3.13 — CmpykmypHasi cxema UMITY/IbCHO20 peaynsmopa ¢ 8HeWHel Koppekyuel
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BesonacHoe nonoxeHue

AvY prm
Al Bnok HopManusaumm  pyq g Max ,
— uMacwTabuposaHua ey  —
exoga All PETY P min
K (DopMupoBaTens DOl
< ® curHana —
BHYTPEHHAA “BOJILLLUE" DO1
WMy nbcHbIA
npeoGpasosatent B onMuposatent DO2
curHana ——
“MEHBLLE" DO2
Al2 Bnok Hopngannsauwu V2 sp
W MacTabupoBaHua e minn
BXoAa Al2 BHyTpeHHuit

WHTerpaTop
nonoXxeHus
MexaHuIMa

—m— W
PucyHok 3.14 — CmpyKkmypHasi cxema UMIIyJIbCHO20 peaynsimopa ¢ 8HeWHUM 3adaHuem

3.9 lloruka paboTbl AUCKPETHbIX BbIXOA4OB

CwurHanbel DO1-DO2 sBnsitoTca cBOOOAHO-NPOrpaMMUPYEMbIMU, TO €CTb AMCKPETHBIN BbIXO4 MOXET B
COOTBETCTBUM C BbIOpaHHOW NMorvkon paboTel 1 ycTaBkamy ynpaBnaTbCABXO0AHbIM CUFHANOM.

BHumaHue: Ecnv guckpeTHbIV BbIXOA 3a4eMCTBOBAH B CTPYKType Moboro perynsrtopa, To Ans AHHOro
OVCKPETHOro BbIXo4a Norvka yrnpaBneHns He UMeeT 3HaYeHUA.

Mprmep paboTbl BbIXOAHOIO YCTPOWCTBA MO NOrMke ABYXMNO3ULMOHHOIO PErynatopa nokasaH Ha pUCyHKe

3.15.
DO A o
1 1 - - - -
A A
0 Y - 0 Y L
8P, : 100 % : :SP 00 %
' ; I'l;1CTe eaunc wKana napamertpa ' ; I";;:(;Te e wKana napametpa
a) 6)

PucyHok 3.15 = [lpumep pabome! 851x00H020 ycmpolicmea:
a) no sioeuke obpaTHOro 2-x AO3uUYUOHHO20 yripasneHusi n.CTRL.00=0000, n. CTRL.01=0000,
6) o noauke nNpsiMo20 2-x MO3UyUOHHO20. yrpasneHusi n. CTRL.00=0000, n. CTRL.01=0001

TpexnosuumoHHbIA perynstop paboraeT B obpaTHOM u MpsMOM Tune ynpasneHusa perynsTtopa. Korga
napaMmeTp pacTeT M CTAaHOBUTCH YyTb OONblUE,3a0aHHOM TOYKM, TO BO3HMKAET CUTyauwusi, KOrga BKMOYEHbl ABa
BbiIxofa. OTO He AONyCTUMO, KOrda PErynsTtop ynpaBnsieT peBepcuBHbIM Asuratenem. Bo nsbexaHve nogobHoM
cuTyaumm Heobxoammo ucnonb3oBatk napamerp CTRL.03 — 30Ha HeYyBCTBUTENBLHOCTU 3-X MO3ULMOHHOIO
perynaTtopa (MepTBas 30Ha). Toraa BbixoAbl perynsatopa 6yayT pabotaTb No NorMke, NokasaHHoOWM Ha pucyHke 3.16.

A DO1 nctepesuc DO2
CTRL.10 .
(kntoy «BonbLue») (ko «MeHbLue») |
, 4 Sp i ;

0 : l . >
s i . 100 %
: . LKana napameTpa
MepTBas 30Ha
CTRL.03

PucyHok 3.16 - 'paghuk pabombi OuCKpemHbIX 8b1x0008 3-X MO3UUUOHHO20 peayrisimopa C UCMOoIb308aHUEM 30Hb]
HeyyscmeumersnibHocmu (CTRL.03)

[Ba ONCKpeTHbIX BbIXOA4a MOryT MCMONb30BaTh B KAYECTBE BXOAHOMO CMrHarna oavH 1 TOT e aHarnoroBbIv
Bxop (Al) 1 UICNOMHATL KaxxablA CBOKO NOrNKY poboThl.

BbIxogHOM curHan MoxeT ObiTb CTaTUYeCKMM M UMNYNbCHbIM (AMHaMuuyecknm). Beibop anutensHocTM
(Tvna) BbiIxogHOro curHana npoussoguTca Ha yposHe DOT1.02, DOT2.02. AnuTenbHOCTb BbIXOAHOMO MMMynbca
paBHasa 000,0 cooTBeTCTBYET CTaTUHECKOMY BbIXOAHOMY CUTHany.

[ns npvmepa MmnynbCHOro BbixoAa Bbibepem noruky paboTbl AUCKPETHOrO BbIXOAA — MEHbLUE YCTaBKu
MIN (DOT1.00=0002), AnMTensLHOCTb MMMYIbCHOrO curHana - 3 cekyHabl (DOT1.02=003.0). BeixogHow curHan npu
TakvMx NnapameTtpax u3obpaxeH Ha pucyHke 3.17.
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PVi

0
PucyHok 3.17 — paghuk pabombi OUCKpemHo20 8bixoda rnpu UMMy IbCHOM mure 8bIX0OHO20 CUusHana

3.10 NMpuHUMN paboTbl TEXHONOrMYeCKOM CUrHaNM3auum

Ona BxogHoro napametpa PV npou3BoguTcs KOHTPOMb BbIXOAA €ro 3@ [paHuubl  YCTaBOK
TEXHOMNOMMYECKON CUrHanusauum.

HeobxoAMMO NMOMHWUTbL, YTO YCTaBKM CUrHanu3auum OOIMKHbL _BXOAUTb. B [PaHMLbl pasmaxa Lukarnbl
N3MepSIEMON BENNYMHBbI.

TexHonormyeckas curHanusaums wucnonb3yetcsa AN curHanusauumd Ha uHavkatopax A (MAX) nu
V(MIN)nepegHen naHenu perynsatopa, CuUrHanusauum Ha BEpXHEM YpOBHe, '@ Takke ANng norukn paboTbl
AVCKPETHBIX BLIXOAOB Kak 0606LLeHHasa TexHonormyeckas curianusaumsy(n.m. DOT1.00=[0005], DOT2.00=[0005]).

TexHonornyeckasi curHanusaums umeeT Asa Buga:

- abcontoTHaa curHanusaums. Mcnonb3dyeTcs KOrga HYXHO CUrHanmusupoBaTb BbIXO4 NapameTpa 3a
yCTaHOBIEHHbIE rpaHuLbl. B Takom criyyae 3a4atoTcs HUXKHWE BEPXHME rPaHuLbl TEXHONOrMYECKOW CUrHanu3aumu.

- [JdeBuauMoHHas curHanu3aumsa. Mcnonb3yeTcs KOFRAa  HYXHO  CUrHanmmusupoBaTb — OTKIOHEHWe
TEXHOMOIMYeCcKoro napameTpa OT 3HaYeHWs 3a4aHHOWMunTOMKW.— Ha), 3HaYeHWe YCTaBOK TEXHOMOrMYecKown
CcurHanmsauum.

Mpumep abconoTHOM 1 AEBMALMOHHOW CUrHanM3auMu IpuBedeH Ha pucyHkax 3.18 n 3.19.

'ncTepesnc TexHonornmyeckon curHanusawuy_sagaetcd B nyHkte meHio CTRL.19. lNpuHumn paboTbl
rmcTepesuca npeactaBneH Ha pucyHke 3.18.

TYHKT MeHio MyHKT Mewio

BepxHui npe,qen“ BepxHuit npeuen“

pa3maxa wkanb! AIN.02 pa3maxa wKanb AIN.02
Ycraska MAX | Ycraska MAX |
........... N -7 CTRL.18 eBTeXHOUL ek —————————————CTRL.18
TEXH.CHT. : X -AER.TEXH.CUT | h [McTepeanc TexHonommHeckom
FcTepeanc fexHonormeckoi : cumanusauni
curnansaLm BapanHastouka | |y .. /. L. L ) S CTRL.19
CTRLAS sP :
YeraskaMIN b - .. 4. .. .... LN . ., S, e / - yeraekaMIN b e oot e YN / .
TEXH.CH. : : : 1 h 9 CTRLAT [€B.TeXH.CHT, T : : CTRLA7
HwxHuit npegen § $ TN HwxHuia npegen : : S
pasmaxa wkansi : f : H T .01 pa3maxa wKars! 'tA|N-01
TexHonorudeckas TexHonorudeckas : : ' :
CUTHAMMU3ALNA | = =« = = v v = = o o o = = o e = e e e --------- CUTHAMNM3ALMR |« = = oo v v o e s v o o = e e o o o
P P
TexHonoruyeckas H TexHonoruyeckan
CUrHanu3auus EEEEED A0k EEEEEEERE r 1 curHanuaaums
MIN MIN
p
t t

PucyHok 3.18 - pagpuk cpabambigaHusi:
a) abconomHol mexHonoaudeckol cueHanusayuu n.CTRL.16=0000,
6) desuayuoHHOU mexHonoauyeckol cueHanu3ayuu . CTRL.16=0001.
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4 Acnonb3oBaHue No Ha3HaA4YeHuIo

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUsA NPU UCTIONIb3OBaHUN perynsatopa

4.1.1 MecTo yctaHoBku perynartopa MUK-112 gomkHo oTBevaTb crieyowmm yCroBUsM:

- obecneunBaTtb ya06HbIE yCNOBUS AN 06CNYyXNBaHUSA U EMOHTaXa;

- TemnepaTtypa W OTHOCUTENbHAs BAXHOCTb OKpPYXalLwWero BO3dyxa [AOMKHa COOTBETCTBOBaTb
TpeboBaHUSAM KNMMaTUYECKOro UCNONHeHns npubopa;

- OKpyXawlLliaa cpefa He OOIMKHa CoAepXaTb TOKOMPOBOASALMX NPUMECcen, a Takke npuMmecen, KoTopble
BbI3bIBAlOT KOPPO3UIO AeTanen npnbopa;

- HaNpPsHKEHHOCTb MarHUTHbIX MOMeNn, BbI3BaHHbIX BHELUHWMW UCTOYHUKaMM NepeMEeHHOr0 TOoKa 4acToTowm
50 Ny, Ny BbI3BaHHBIX BHELLUHUMYW UCTOYHMKAMM NOCTOSIHHOMO TOKa, He AomkHa npesbiwaTb 400°A/M;

- NapamMeTpbl BUOpaLmMmn AOSMKHBI COOTBETCTBOBATL UCMOHeHNo 5 cornacHo FOCT 22261.

4.1.2 Mpwn akcnnyaTaumm perynatopa HeobXoANMO UCKITHUNTD:
- nonagaHve TOKONPoBOAALLEN NbINN UMW XUAKOCTU BHYTPb Npubopa;
- HanM4yne NOCTOPOHHUX NPpeaMeToB BONU3N Npubopa, yxyalwarLwmx ero eCTeCTBEHHOE oxNnaxaeHuve.

41.3 Bo Bpemsa akcnnyatauumu Heobxooumo creouTb 3a Tem, YTobbl noacoeaMHeHHble K npubopy
npoBoa He nepenambiBanvcb B MeCTax KOHTaKTa C KNnemMMaMm U He MMEenu. NoBPEXAEeHUA N30Naunn.

4.2 NoaroToBKa perynsaropa K UCMosfib30BaHUIO
421 OcBoboauTe perynatop OT ynakoBKU.

422 Mepen Hayanom MoHTaxa npubopa HeobXxoQUMO BbINOSIHWUTL BHELWHWA ocmoTp. lpu atom
o6patnuTb OCOOEHHOE BHMMaHWe Ha YUCTOTY MOBEPXHOCTM, MapKUPOBKM W OTCYTCTBME MEXaHWYeCKMX
NOBPEXAEHWUN.

423  BHUMAHUE!!! Mpu nopkntodeHnn peryaatopa MWK-112  cobnopgatb ykasaHus wmep
6e3onacHocTn pasaena 6.2 HacTosALLEN MHCTPYKLUWK:

424 KabenbHble cBA3M, coeauHsiowme, perynatop MWK-112, nogknioyalTca 4epes  Kremmbl
CoeauHUTENbHLIX pa3beMoOB B COOTBETETBUM C ' TpeboBaHusiMu pevicteylowmx "lMpaBun  ycTpourcTBa
3MNEKTPOYCTaHOBOK".

4.2.5 TlogknioyeHne BXOAOB-BbIXOAOB 'K perynatopy MWK-112 npou3BogsT B COOTBETCTBUM CO
CXeMaMW BHELUHUX COeANHEHWN, NPMBEAEHHbIX B NPUAOxKeHUN b.

426 Mpn NogknNi4YeHMn NNHUA CBS3M K BXOOHbIM M BbIXOOHbIM KIEMMaM MPUHUMaNTE Mepbl NO
YMEHBLUEHUIO BIUSHUS HaBEAEHHbIX LIYMOB: UCMO/b3ylime BXOOHbIE W (MNM) BbIXOOHbIE LUYMOMOAABASOLME
GunbTpbl Ans perynstopa (B T.4. CEIeBble), LWymonogasnsowme unbTpbl ANs nepudepuinHbiX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBbie (PUABTPLI aHanoroBbix BXoAos perynaropa MUK-112.

427 He ponyckaetcs/ obbeanHaTe B OgHOM kabene (kryte) uenu, MO KOTOPbIM nepeparnTcs
aHanoroBble, MHTEPMENCHBIE CUIHANbI N CUITbHOTOYHbIE CUTHamNbHbIE WITM CUMBHOTOYHbIE CMMOBbIE Uenu. Ons
YMEHbLUEHNS HaBeOEHHOro LuwymMa OTAenuUTe fMHUU BbICOKOrO HamnpshKeHWs WNu  AvHUK, NPOBOAsLLME
3HauMTENbHbIE TOKWU{ OT APYrUX NUHUIA, a Takke u3beraTe napannenbHOro nv obLero NoAKMYEHNs C NMHUSIMU
NUTaHUSA NpU NOAKAIOYEHUN K BbIBOAAM.

4.2.8 " HeobxoaumocTb 3kpaHMpoBaHMs kabenemn, No KOTOpbIM nepefaeTca MHGPOpMaLns, 3aBUCUT OT
ONWHblL KabernbHbIX CBS3e M OT YPOBHS MOMEX B 30He NpoknagkM kabens. PekomeHayeTcsi ucnonb3oBaThb
nsonupytowime Tpyoku, kKaHarbl, NOTKA UNN SKPAHUPOBaHHbIE NUHUN.

429, [Onsa ©6ecneveHns ctabunbHoi paboTbl 06opyaoBaHUsi konebGaHWs HanpspKEHWs U 4acToThbl
nUTatoLLEN SNEKTPOCETM OOMKHbI HAXOAUTBLCSA B Npeaenax TeXHUYeckMx TpeboBaHuii, ykasaHHblx B pa3gene 1.3, a
AN KaXJoro COCTaBMSIOLLEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBUM C UX PYKOBOACTBAMM MO 3KCMiyaTaumu.
Mpn HeoBxoaAMMOCTK, ANsi HENPEPbIBHLIX TEXHOMOMMYECKMX NPOLLECCOB, AOMKHa BbiTb NpegycMOTpeHa 3awmTta ot
OTKIMOYEHUA (I/IJ'II/I BbIX0O4a U3 CTpOﬂ) CUCTeMbl noaa4yn oanekrTponutaHna — yCTaHOBKOI7I MUCTOYHUKOB
©6ecnepeboiiHoro nuTaHus.

4.3 Pexum PABOTA

Perynatop nepexogut B pexxum «PABOTA» BCAKMI pas, KOrga BKITYAETCA NUTAHME.
M3 atoro pexvma MOXHO NepevTu Ha U3MEHEHUE pPEexXMMOB paboyero YpOBHS UMW Ha PexXvuMm
KOHpMrypaLum 1 HacTpoexk.
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OO6bI4HO 3TOT ypoBeHb BbIOMpaeTcs BO BpeMsi paboTbl ANs ynpaBfeHWst KOHTYpOM perynuposanus. B
rpoyecce pabombl MOXHO OCYLLECTBMAATL MOHWUTOPWHI, T.e. BM3yarnbHO OTCMEXWBAaTb M3MEPSEeMY0 BENUYUHY,
3afaHHyt0 TOYKY M 3HaYeHne ynpaBnsioWwero BO34enNCTBIUS Ha CBETOAMOAHbBIX MHAMKATOpax UNu 3HayeHus Bbixoda
MNO-perynaTtopa B npoueHTax npu Haxxatum knasuwmv [A] “6onbie” unu [ V] “meHblue’(B py4HOM pexnMe 3TumMm
KnaBvWwaMn M3MeHsieTca ynpasnsoowmne BosfencTene). Kpome Toro, MOXHO OTCMeXuBaTb Ha CBETOAMOAHLIX
UHAMKaTOpax pexumel paboTbl perynsatopa, CurHarnbl TEXHOIOMMYECKON CUrHann3aummn Npy NpeBsbILLEHN BEPXHETO
W HUXXHEro nNpeernoB OTKIOHEHUS.

M3ameHeHne pexuma paboTbl perynsTopa OCyLIeCTBNEHMe Korga Mnepexogum u3 aBTOMaTU4ecKoro
pexuma ynpasneHus (kackagHeln — KY u nokanbHbein - J1Y) B pydHOW pexum ynpasneHus (PY) n obpatHo,
OCyLLeCcTBNSA BbIOOP BMAa 3a0aHHOM TOYKM M M3MEHATb 3HaYEHWe 3a4aHHON TOYKU — BHYTPEHHAS UMW BHELLHSAS,
N3MEHSA 3HaYeHVe ynpaBsnsaioLero BO3AENCTBUS (B PyHYHOM pexnme yrnpasreHns perynsTopom):

4.3.1 N3ameHeHue pexunma paboTbl perynsaropa
B perynatope MNK-112 nmeetcsa Tpu pexuma paboTbl ynpaBneHnsi 06beKToM, perynmpoBaHns:
® aBTOMaTUYECKUIA PEXMM PaboTbl, KOTOPbIA COCTOUT U3 PEXMMOB:
- KacKkagHbIn pexum ynpasnexuns - KY
- NoKanbHbIA pexuMm ynpasnenus - J1Y
® PYYHON pexum paboThl - PY.
Pexvm paboTbl perynatopa - aBToOMaTU4ecKkui (KacKagHbiWy, JIOKAMbHBIN) WU pyYyHOW SABMSieTCS
3arnomMuHaembIM cocmosiHuem. Nocne BKNIOYEHUS NMUTaHWs perynsaTop HaxOAMTCA B TOM pexumMe, B KOTOPOM OH

Haxogunca Ha MOMEHT OTKIM4YeHn4.

KackagHbin pexum pabopbl perynatopa BblOMpaeTcs MNpu, COOTBETCTBYOLLEW KOHdUrypaumm ero
cTpykTypbl B napameTtpe [CTRL.00]=5,6,7,10,11,12. Cm.‘napameTpsl koHUrypaumu.

Bbibop pexuma ynpaBnenus: pydqHon PY, nokanbHbin J1Y, kackagHbli KY oOCyLLeCTBNSieTCS HaxaTvem
knaeuwwwu [P/A] Ha nepefHen naHenu perynatopa ¢ nochAeaylomMm HaxaTiem knaeuwm [J]. Mepexod U3 pyyHoro
pexuma ynpasrnenus PY B kackagHbii KY 6rokvpoBaH, U/BO3MOXEH TOMbKO Mocre Bbibopa NoKanbHOro pexuma
ynpasnexus JTY.

KackaaHbiin peXxuMynpasneHus

(UHaukatop KY)
" ‘/ \
ABTOMaTquCKMM pe)KMM "i i" PyyHoit pexum ynpaenexus
(MHpukatop PY)
paborbl perynTopa gl
\\//
. Ha 6nok-cxeme ykasaHbl

BO3MOXHbI€ HanpasneHus

TokanbHblit peXM ynpasneHus
M3MEHEHNs PeXMMOB paboTbl

(MHavkatop 1Y)

PucyHok 4.1 — Bbeibop pexxuma yrpasneHusi peaysisimopom.

Bbibop pexuma ynpaeneHusl COMPOBOXOAETCA CBEYEHWEM COOTBETCTBYIOLLEr0 CBETOAWMOOHONO
UHAMKaTopa Ha nepefHeii NaHenm perynstopa:

- B KackaiHoM pexwume cesetutcs nHamkatop KY
- B NNOKanbHOM pexume cBeTutca nigukatop Ny
- B PYYHOM pexume cBeTuTca nHavkatop PY
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4.3.1.1 ABTOMaTu4eCKnim KackagHblA NN NOKanbHbIA PEXUM pPaboThbl.
Mepexoa Ha py4yHOW peXxum paboThbl

ABTOMaTuyeckuii e B aBTOMaTMUECKOM KackagHOM WM NOKanbHOM pexume paboTbl perynsitop ynpaensiert
KacKaaHbI unu 0OLEKTOM  perynupoBaHWsl  COMMacHO  BbIGPAHHOTO  3aKoHa  PerynupoBaHus W C
NoKanbHbIN COOTBETCTBYIOLMMU HACTPOMKaMu Nonb3oBaTensi.

pexum paboTbl

O py

e B aBTOMatTMyeckoM pexume paboTbl mHamkatop PY Ha nepegHen naHenu noraiueH.
Ceetutcsa oavH u3 mHagukatopoB J1Y unu KY, B COOTBETCTBUM C BbIOpPAHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

<= [P/A] e [Ina nepexoga B pyyHOU PeXum ynpaBneHns Heobxoammo Haxatb knasuwy [P/A] Ha
nepegHen naHenu perynsaropa.
{:} PY e NHavkatop PY Ha nepeaHe naHenn Ha4YnMHaeT MuraTh.
= [J] e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce muradnsa niankaropa PY (npubnuantensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexuma N PeErynaTtop neperaeT B pexnm
® Py py4HOro ynpasneHus, niavkatop PY 6yaeT cBeTuTbcs —4TO BydeT B AanbHellem ykasbiBaTb
Ha py4HOW pexum paboThbl.
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX AeNCTBUI HakaTuem knasuwwn [&'], To gaHHbIe
3awumsl AENCTBMA  onepaTtopa BOCMNPUHMMAlOTCA Kak HeBepHOe [AencTBue unu  cryyavHoe,

COOTBECTBEHO perynaTop He USMEHUT pPeXnMm yrnpaBneHna,

4.3.1.2 Py4Hom pexum paboThbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbIK-PEXUM. PAGOTHI

Py4Hol pexum

e B pyyHom pexume paboTbl onepatop C nNepedHelr NaHenu € Nomollblo kKnaeuw [A]

paboTbl “6onbwe” n [V] “meHblue’, ynpaBnseT BbIXOAOM perynstopa, TeM cambiM opmMupyeT
o 3HayeHne ynpaBnsoLLEero BO3RENCTBUS NO4aBaEMOe Ha NCMONMHUTENbHBIA MEXaHWU3M.
KY
O ny e Nnankatop PY Ha nepenHewn nanenu ceetutca. Mngukatopel KY n JTY He ceeTaTcA.
® ry
< [P/A] e [Ina nepexoga‘B aBTOMATUYECKWUN JIOKasIbHbIU PEXUM PEXUM YNpaBreHuss Heobxoammo
0sax0bl HaxaTb/knasuwy [P/A] Ha nepeaHel naHenu perynsatopa.
KY e VHaukatop JY Ha nepegHei naHenu HaunHaeT MUraTb, €Cnv onepartop Haxan knasuuwy [&]
ny B npouecce MuraHusT unaukatopa JY (npubnuantenbHo 3-4 cekyHObl) — Mpousonger
PY ¢ukcayuss 8blbpaHHO20 pexuma W perynatop nepenaeTr B pexuM aBTOMaTUYEeCcKOro
J10KalbHO20 yNpaBneHust.
= [J]
O «ky o VHovkatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyaeT B AanbHenwem
@ ny yKa3biBaTb HA aBTOMATUYECKUI JTOKasIbHbIU PEXUM paboThl.
O py
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxaTuem knasuwn [&], To gaHHbIe
YpoeeHb AENCTBMSA onepaTtopa BOCMNPUMHMMAIOTCH Kak HeBepHoe [AencTBuMe unu  cryyaviHoe,
3awumsl COOTBECTBEHO PETYNATOP HE U3MEHUT PEXMM YNpaBrieHUsI.

4.3:1.3 ABTOMaTU4eCKUM NOKanbHbIN PeXUM paboTbl.
MNepexoa Ha aBTOMaTU4eCKUN KackagHbIN peXxum paboTbl

ABTOMaTu4eckuini e B aBTOMaTM4eCcKOM FOKaNbHOM pexuMe paboTbl perynstop ynpaBnseT OGbekToM
JIoKanbHbIN perynupoBaHnsi COrMacHO BbIOPAHHOTO 3aKOHa PEerynupoBaHWs U C COOTBETCTBYIOLLMMM
pexum paboTbl HaCcTPOMKaMu Nosb3oBaTens.

O ky

@ ny e Nngukatop JY Ha nepeaHen naHenu ceetutcs. Mingukatopel PY u KY He ceeTaTtcs.

O py
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= [P/A] e [1na nepexoga B aBTOMAaTUYECKUIN KackadHbIl PEXUM YnpaBreHus Heobxoanmo mpuxobl
HaxaTb knasuwy [P/A] Ha nepeaHen naHenu perynsartopa.
? KY e avkaTop KY Ha nepeqHeit naHenm HauMHaeT MuraTh, ecriv onepaTop Haxan knasuiy [J]
ny B npouecce wmwuranusa wHaukatopa KY (npubnuantenbHo 3-4 cekyHObl) — npousonget
O ry ¢ukcauyuss 8bIbpaHHO20 pexuma W perynatop nepevaer B pPEXUMM aBTOMaTUYECKOro
KackadHO20 ynpaBneHus.
= [d]
@ Ky e VHankatop J1Y noracHeT u 3acsetutca uHgmkatop KY — uto 6ygetr B ganbHenwem
O ny yKasblBaTb HA aBTOMATUYECKUIN KackadHbill PexumMm paboThbl.
O py
YposeHb e Ecnu onepatop He nnodmeepxdaem CBOVX OeNcTBUi HaxaTuem knasuun [&'], To gaHHbIe
3awumsl OENCTBMSA  onepaTtopa BOCMPUHMMAIOTCS Kak HeBepHoed{ AENCcTBUe \unu  cryyanHoe,

COOTBECTBEHO perynaTtop He USMEHUT pPeXnm ynpaBneHus.

4.3.2 NameHeHUue 3Ha4YeHUs 3agaHHOW TOUYKU

Mpu BkntoveHun perynatopa MUK-112 yctanaesnusaetca pexum PABOTA. Ha avcnnen NMAPAMETP
BbIBOAUTCS 3HAYEHME M3mMepsieMon BennumHbl, a Ha aucnnei SABOAHHSA — 3HauyeHne 3agaHHON TOUKN.

B perynatope MUK-112 nmeetca aBa Buaa 3agaHHOM TOYKW, UCMOSb3YEMOW TOMbKO B aBTOMaTUYECKOM
pexume ynpaeneHusa. Micnonb3oBaHne BHELLHEN 3aA4aHHOWM TOYKM OOMNYCKAaeTCsl TOMbKO B CTPYKTYpax perynsitopos
[CTRL.00]=7;12. JaHHble BUAblI 3aAaHHbIX TOYEK NPOrpaMMUpPYIOTCA Nofb3oBaTenemM 1 BbibMpaloTca Ha ypoBHE
CTRL.

BHYTpeHHsIA 3agjaHHasi Touka M3MEHsieTcsl ¢ nepefHelhmaHern perynatopa. 3HauyeHue BHYTPEHHeW
3a/JaHHON TOYKW SIBNSIETCS 3aroMuHaeMbiM 3HayeHueM. locne BKIIOYEHUs MUTaHNst perynstop HauyMHaeT paboTy ¢
TEM 3Ha4YeHMEM U C TEM BUAOM 3aaHHON TOYKM, KOTOPOE BbINIO Ha MOMEHT OTKMIOYEHUS.

BHelwHsAs 3apgaHHaa Touka 3afjaeTcd C BHeLWHero adanorosoro Bxoga Al2. MNpu BbiGpaHHOM Buae
3agaHHom Toukn kak BHELWIHAA Bo3amoxeH Tombko e€enkoHTponb Ha aucnnee 3ABOAHHSA, nameHenntb ee
3Ha4YeHue ¢ nepegHer NnaHenu perynaropa HEBO3MOXHO.

&y A

AY ) PY/ABT
Al Bnok Hopmanusauui J—E_‘
1 macwrabuposaHua nin

Bxoaa Al1 PV SAJAHVE py PeRYRATOP

EEER:: ) ©

BHYTPEHHAA
3ajaHHaA To4Ka

Al2 Bnok Hopmanusauum PV2
— pMaclTabupoBaHus
Bxopa Al2

BHEWHAA
3aaanHas Touka

- v

il

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpoueaypa M3aMeHeHNA 3Ha4YeHUA BHYTPEeHHeN 3aJaHHON TOYKN
1. Pexxum UHAUKaUuum ons TUNUYHLIX PerynaTopoB U perynaTopoB COOMHOWeHUs1

® 15 Oam e [1pn yctaHoBneHHom napameTpe [CTRL.00]=0,1,3,8 4ns TMNMYHBLIX PErynsiTOpoB, a TaKkke
npu yctaHoeneHHom napameTpe [CTRL.00]=4,9 ans perynatopoB COOTHOLUEHUS.

KY e Perynatop JomKeH HaXOAMTbCSA B peXMMe MHAMKALMM NapaMeTpoB perynstopa
o ny (Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unankatop 2/M He CBETUTCS.
O Py
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2. PeXXUM MHOMKAUUKN NS KackaOHbIX PerynsTtopos

@ KY e [pn yctaHoBneHHom napameTpe [CTRL.00]=5,10 anst kackagHbIX pPerynsaTopoB.
ny

8 PY

® s QO2am o [1na n3ameHeHus 3agaHHom Toukn eedomozo-SLAVE perynatopa npubop JOmKeH

HaxoOouTbCH B peXxuMe nHAMKauum napameTpoB perynatopa (segomoro-SLAVE perynatopa)
— nHaukaTtop 1/S ceeTutcs, a uHaukaTop 2/M He cBeTutcs. Takke fomkeH 6biTb BbibpaH
PEeXuM JI0Ka/IbHO20 ynpasnenus. Mingukatop JY ceetutes.

O 15 @2m o [Ina n3ameHeHns 3agaHHo Toukn eedyuje2o-MASTER perynatopa npnbop gomkeH
HaxoaouTbCH B PEXUME UHAMKaLUM napameTpoB perynatopa (Begywero-MASTER
perynsatopa) — uHamnkaTtop 1/S He cBeTuTtcs, a uHamnkatop 2/M cBetutcs. Pexxum paboThbl
KackaOHO20 peaynsimopa Nnpon3BosbHbli. MoxeT cBeTuTbes nHgukatop PY unu JTY nnn KY.

3. Npoueaypa M3MeHeHUs1 BHYTPeHHel 3afaHHOM TOUKMU.

e [1py BbIOpaHHOM perynaTope BbibpaTh COOTBETCTBYHLUNIA PEXUM MHONKALUN N3MEHEHNS
3a1aHHON TOMKMN.

- [Q] o [1n9 n3ameHeHns 3Ha4yeHUs BHYTPEHHEN (NOoKanbHOW) 3aAaHHON TOYKM HEO6X0AMMO HaxaTb

knasuLy [Q)].
3 HA e Ha nepegHelt naHenu HaunHaeT muratb gucnnen SABOAHHA. Ha paHHom aTane npu
015.0 [< muratowem gucnnee SABOAHHA Bo3MOXHO N3MEHEHME 3HaYeHNs1 BHYTPEHHEN 3ad4aHHON

TOYKMN.

= [A] e C nepepHen naHenu c nomoupto knasuw [A] “6Gonbie” n [ V] “MeHbLUe”, ycTaHOBUTb

= [V] HeoOX0AMMOe 3HaYeHne BHYTPEHHEN 3adaHHON TOYKN, MHOMUUPYEMOWN Ha gucnnee
3ABOAHHA.

= [¢] e Ecnu onepatop Haxan knasuy [¢'] B npouecce muranusa gucnnes 3SABOAHHA

(NpnbnusutensHo 3-4 cekyHAabl) - perynsTop nepenaeT Ha PexuM yrnpasreHnst C HOBbIM
3HaYeHeM BHYTpeHHe 3a4aHHOW TOYKM.

Yposenn e Ecnu onepatop He nodmeepxdaem CBOWX AENCTBUI HaxaTneM knasuwm [¢'] B npouecce

3awjumel mMuraHns nHaukatopa NY (npnbnuantensHo 3-4 cekyHAbl), TO AaHHbIE AENCTBUS onepaTtopa
BOCNPVHNMALOTCH Kak,\HEBEPHOE AENCTBUE NN ClyYanHOe, COOTBECTBEHO PErynsaTop He
N3MEHUT PEXUM YNPABIIEHNS.

PeXnmbl U3MeHeHUsi U nepeKknr4yeHus 3agaHHoM Touku. CrtaTmyeckada u
ANHaMun4yeckKas Gal'laHCVIDOBKa

OyeHb BaxHbIM | ANs HOpMarnbHOW paboTbl pPerynsTtopoB SBMASETCA Hanuine B HUx 6e3ydapHoz0
(MnasHo20) NMepexkAlYeHUss unu U3MeHeHUsl 3afaHHON ToYku. [epeknioyeHne unu n3mMeHeHve 3afaHHOW TOuKM
perynatopa MUK-112 nponcxogut B cnyyasx:

® rnepekNoHeHne perynsitopa c py4Horo pexvnmMa paboTbl Ha aBTOMaTUYECKUIA;

® UN3MEHEeHue 3HayeHusi BHYTPEHHEeW 3aJaHHOW TOYKM C nepegHen naHenu perynsatopa wnu no
WHTEpeNncy;

®_MepekioyeHne € NoKarnbHOro pexmma paboTbl B kKackagHbIn pexum paboTsl n HaobopoT.

MameHeHve / (unn nepeknioyeHne) 3agaHHOW  TOYKM  perynaTtopa obecneumBaeTcss € MOMOLLbIO
cTaTV4ecKomn unu auHammyeckon 6anaHCMpOBKM y3na 3agaTyuka perynsaropa.

B 3aBucumocTn oT 3HaveHwun napametpa koHdpurypauum [CTRL.02] — cTtatnyeckas nmnu guHammuyeckas
GanaHcupoBkM 3agjaHus B perynatope MWK-112 ecTb pasHble pexumbl CTaTUYECKOW W AMHAMUYECKOMN
6anaHcMpoBKH:

e 1 pexxum: [CTRL.02]=0 — anHamuyeckas 6anaHcupoBka,
e 2 pexxum: [CTRL.02]=0 — ctatnyeckasa 6anaHcmpoBka.

dyHKUMOHANbHaa cxeMa paboTbl GanaHCUMPOBOK MoOKasaHa Ha pucyHke 4.3. OyHKUMM pPEeXMMOB
CTaTU4eCKON 1 AMHamMu4eckon 6anaHCcMpoBKKU NoKasaHbl B Tabnuue 4.1.
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MTAPAME
PV
cTatuyeckas
3ABOAH y SPuew 6anancupoBka 3apaHve
| ap I — e peynsaTopy
ny d [OuHamuyeckasn
gro 6anaHcupoBka

CKOpOCTb U3MEHEeHNs 3adaHmns
NPy AMHAMMYECKO
6anaHcuposke [CTRL.02]

PucyHok 4.3 — QyHKyuoHarnbHasi cxemMa banaHcuposok peaynsmopa MUK-112

MpumeyaHue. Ha cxeme ycnoBHO MNoOKasaHO MOMOXEHUE nepeknovaTeney, 4N aBTOMaTUYeCKOro
pexuma paboTbl perynaropa v AuHammyeckon 6anaHcMpoBKU.

Tabnuuya 4.1 - OyHKyuu pexxumos banaHcuposok peaynsmopa MUK-112

% 3HauyeHne
5 &[napametpos
s Q
§ § OuHamunka nameHeHns 3aaHHON TOUKM
O m
o 5 [CTRL.02]
©
[Mpu nepekntoyeHMn 3agaHre HadMHaeT N3MEHSITCS OT 3HadveHus Bxoga Al1 oo
MepekntoveHne 1 1
YCTaHOBIIEHHOIO 3HAYeHUs 3aaHns o ckopocTbio 6anaHcmposku [CTRL.02]
pexwvima paGoTbi
PYYHOWN-ABTOMAT 2 0 Mpu nepekntovernn SP= Al1
M3meHeHune 1 1 [Mpn n3ameHeHun 3agaHme Ha4YMHaeT M3MEHSATCH OT €ro NpeabiayLLero 3Ha4yeHus oo
BHYTPEHHeW 3agaHHon yCTaHOBIEHHOIO '3HAYeHNUs COICKOpoCTbio 6anaHcuposku [CTRL.02]
TOuKY (C Nepearei Mpu n3smeHeHun 3agaHMe MrHOBEHHO MEHSIETCS OT ero npeasbl, €ro 3HaveHus o
naHeny nim no 2 0 P gl CTaHOBIIEHHOIO PeARAYE A
HTEpdeNncy) y
Mepeknioyenne c 1 1 Mpn nepeknio4eHN 3aaaH1e HauMHaeT N3MEHSATCS OT ero nNpeablayLlero 3HavyeHns
BHYTpeHHewn paboyen [0 YCTaHOBIIEHHOIO 3Ha4YeHNs Co CKopocTbio GanaHcuposku [CTRL.05]
TOYKM Ha BHELLHIOW 1 5 0 Mpw nepeknoveHUn 3agaHe MrHOBEHHO MEHSIETCS OT ero nNpeablayLero 3Ha4eHus
HaobopoT [0 YCTAHOBIIEHHOTO HOBOIO.

Mpumevanne. Ecnn 3HayeHne JCTRL.02]#0, TO 3Ha4yeHWe CKOPOCTW AMHaMUYEcKon OGanaHCUPOBKM
ycTaHaBnueaeTcs B npegenax [oT 000,1 4o 999,9] tex.eq./MuH.

4.3.3 U3ameHeHMne 3Ha4YeHUs ynpaBnsioLwero Bo3aencTBus

8 KY o [Ina n3aMeHeHns 3Ha4YeHns ynpasnsioLLero BO3AeNCTBUS perynaTop AormKeH HaxoauTbes B
ny py4YHOM pexunme ynpasneHus. Ecnu perynatop Haxogutca B aBTOMaTUYECKOM peXuUMe, ero
PY HeoBX0AMMO NEPEBECTM B PYYHOW PEXMM ynpaBneHust — cMm. pasgen 4.6.1. MHgvkatop PY Ha

nepeaHen naHenwu,ceeTuTcA. BoibpaH py4HON pexmm ynpasneHus.

= [A] e B pyyHOM pexume paboTbl onepaTop C nepegHen naHenu C nomoLbi knasuw [A]

= [V] “6onbwe™ u [V] “meHblue”, ynpaBnsieT BbIXOOOM perynatopa, TeM cambiM (opMupyeT
3Ha4YeHue, yNpaBnsaoLWero BO3encTBMs, NOAABAaEMOE Ha NCMOMNMHUTENbHBI MEXaHn3M Yyepes
kntoun BONbLWE-MEHBLUE unu aHanoroBbifi BeIXod, B 3aBUCMMOCTM OT BbiOpaHHOro Tuna
perynsatopa (cm. napametp CTRL.00 koHdurypaumm).

3ABOAHHA e 3HayeHne BbIxogHOro curHana B % (B 3aBMCMMOCTM OT BbIOpaHHOM CTPYKTYpbI
perynsaropa) nHguuupyetcst Ha aucnnee 3ABAAHHA:
= BbIXOZHOTO aHanoroBoro curHana,

- 3Ha4yeHue curHana Ha BbixofHble krntoun BONbLUE-MEHBLLE,
- BHELUHWI curHan nonoXxeHus MexaHu3ma (ucnonb3oBaHuve Bxoga Al2).

e [py M3MEeHeHUN 3HaYeHWs ynNpaBrsoLEero BO3AEWCTBUS NOCe NepBoOro HaxaTtuns nobon
n3 knasuw [A] “6onbwe” unu [ Y] “meHbLue” HaumHaeT muratb aucnnen 3ABOAHHA, nu6o
cBeToAMOAHble MHAMKaTopbl A unn Y, ykasbiBas TEM caMblM OrfepaTopy Kakow napameTp
(curHan) B 4aHHbIA MOMEHT N3MEHSETCS.

HA e [locne OKOHYaHMS M3MEHEHMSsI 3HAYEeHUS YMPaBMSKLWEro BO3OENCTBUSA, MO OTMYCKAHWUU
40.0 knaBuw [A] “Gonbwe” nnu [V] “MeHblue” No UCTEYEHUN HECKOMbKU CEeKYHA, UMW HaxaTtue
knaeuwebl [¢] ancnnein BABOAHHS nepectaeT muraTb, a 3HayeHue Bbixoaa MKcUpyeTcs B
3HEProHe3aBNCUMON NaMSATU.
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4.3.4 KoppeKuusi BHyTpeHHeln 3ajaHHOWN TOUYKMN

B meHIo KOoH(urypauun yctaHoBuTb cnegytowmn Ttun perynsatopa: CTRL.00=0006 (CTRL.00=0011 -
UMMYMbCHBIN) — PErynsaTop ¢ BHELLHEN KOppeKUMen 3agaHHON TOYKN.

BHyTpeHHAS 3apaHHas Touka U3MEHsieTCs C nepefHen naHenu perynstopa. 3HavyeHwe BHYTPEHHeN
3aaHHON TOYKWN SABNSETCS 3arnoMuHaeMbiM 3Ha4yeHueM. Nocne BKIIOYeHNS NUTaHns perynatop HadyuHaeT paboTy ¢
TEeM 3Ha4YeHMeM 1 C TeM BMAOM 3a4aHHON TOYKM, KOTOPOE BbINI0 Ha MOMEHT OTKIIOYEHNS.

BHelwHAs 3agaHHas Touka 3adaeTcs C BHelHero aHanorosoro Bxoga Al2. lpu BbibpaHHOM BuAe
3agaHHon Toukn "BHELUHAA" Bo3amoxeH Tonbko ee koHTponb Ha ancnnee 3ABAAHHA, nameHnTtb ee 3HadeHue ¢
nepegHen naHenu perynsropa HeEBO3MOXHO. B pexume KY BO3MOXHO M3MEHUTb BHYTPEHHIOK 3a4aHHYI TOYKY,
YTO BaXKHO Npu paboTe C KoppeKumen BHYTPEHHEN 3afaHHON TOYKW.

Koppekuusa BHyTpeHHel 3afaHHON TOYKM perynsatopa ocyLecTBnseTcs no popmyrie:

SP = SPBHyTp + K, * X2 + B

TouKa KOpPPEeKLMU, B KOTOPOI KOPPEKTUPYIOLLIEE 3HAYEHME PaBHO HYJIHO:

K*X2+B=0
Otkypa:
B
X2= - - =XTK
K

B Touke koppekummn X2 = X1k n Y =X1.

'ae XTk — 3HaYeHne TOYKM KOppeKLUK.

SP — Tekywas, CKOppeKkTUpoBaHHasA 3afaHHas Touka

SPBHYTp — BHYTPEHHSIS HECKOPPEKTMPOBaHHas 3aJaHHas Touka. /3ameHsieTca nocne HaxaTusi Knasuin

[O], uHavuupyeTcs Ha nigukatope 3ABOAHHA.

NHAankaums BbIGpaHHbIX PEXUMOB KOPPEKLIMU BHYTPEHHEN 3aaaHHOWM TOYKM:

O ky
8 ny e PaboTa no BHyTpeHHen 3afaHHon Touke 6e3 Koppekuuu.
PY
® kv e PaboTa c Koppekuuen BHYTPEHHeW 3aJaHHOW TOYKM (Mocrne HaxaTusi KnaBuLlm [O]) no
O ny aHanorosomy Bxogy.Al2

O py

4.4 Pexum KOH®ULYPUPOBAHUE

C nomoubio gpexuma "KoHdurypmposaHne" BBOOAT MapaMeTpbl BXOAHbIX CUrHanoB, napameTpbl
CUrHanm3auumn OTKNOHEHWIN, NapaMeTpbl TUMa ynpasrneHnsi, napameTpbl CETEBOro obmeHa, napameTpbl BbIXOAO0B 1
CUCTEMHbIE NapameTphbl.

MapameTpbl pa3geneHbl{ 0O rpynnamM, Kaxaas M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxpgoe 3agaHHoe
3HayeHne (3NeMEeHT HaCTPOWKU) B 3TUX YPOBHAX HasbiBaeTca "napametpom”. [lapameTpbl, ncrnonb3yemble B
perynatope MAK-112, crpynnuposaHbl B BOCEMHaALUATb YPOBHEN 1 NpeAcTaBneHbl Ha anarpaMmme (pUcyHok 4.4).
NHavkaumsa 3Ha4eHUs mapaMeTpoB KOHMUIrypaumMm 1 nx HOMEpOB yKa3aHbl Ha pucyHke 4.5. HasHaueHune ypoBHeN
KOHpurypauum ykasaHo B 1abnuue 4.2.

[Mepexon B peXuM KoHUrypauum u HacTpoek ocyuiecTBnsaeTca u3 pexuma PABOTA gnutenbHbIM,
Oonee 3-x cekyRAy HaxaTnem knasuwm [\J].
[Nocne aToro Ha uUMcpoBON AMCMEn BLIBOAUTCA MEHIO BBOAA Napons B Buae muratowmx umdgp: «P 00».
C nomouysto knasuww nporpammupoBanus [A], [ V] Ha ancnnee BBecTu naponb «P 02» 1 KpaTKOBpEMEHHO
HaxaTb knasuwy [¢].
BHUMAHMUE!
Ecnu naponb BBeAeH He BEpHO — perynatop nepenget B pexum PABOTA.
Ecnun naponb BBeAeH BEPHO - perynatop nepengeT B pexxum KOHOUTYPALINN.
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|
| Mepexoa ocywecTenserca
m --7 ANUTenNbHbIM HaXaTuem t
«-""

PEXXWUM PABOTbI

6onee 3 ¢ knaBuwm r01

-
-
-—-o

Neem

ABTOMaTUYECKU |—0p

":‘—@ — A _I—‘
g' E YpoBeHb - YpoBeHb YpoBeHb H YpoBeHb YpoBeHb
H EE PID " T cALo SYS SAVE, J " (LLOAD
> A A 4 4
E %) A \ \ r A }
S 00 0001 00 00 00 00
3 (20) (%)
i ORNC @
x s g_
HHH @ W @ @ @
4 EE
glie é T
(02 ) ( 02)
3HayeHve napameTpa A

napameTp
PID.02

PID.02 ans yposHsi i 0001 |
HacTpoek M- m

perynstopa

MAPAMETP " "4 nAPAMETP
([ N s ~
YPOBEHb , ,_' |
KOHOUIYPALIUU ™ q i i
AIN1 L, N J—= | L )
3ABIAHHA 3ABOAHHSA
(- \ < e ~
= F I @ Arnmr
L Ml Y ooy
\ J \ )y
] I
cumeonirl nF [ ykaswisator 3naveHue
0/ToM, 4TO perynsTop napameTtpa

HaxoAWTCA B pexume BbiGopa
YPOBHSA KOHUrypaumm

PucyHok 4.5 — VHAUKauus1 ypoeHsl KoHgbuzypayuu, HoMepa fMapaMempa U 3HaqdeHuUs rapamMempa.

4.4.1 Ha3HavyeHue ypoBHen KoHdurypaumm, BbIOOP ypoBHA KOHdUrypaumm

Tabnuua 4.2 - HazHa4eHue u uHOUKayusi yposHel KOHuaypayuu

HasHauyeHne YPOBHA Ha3BaHue Nuankaumnsa
HacTponka napametpos N perynatopa PID P | C[
BrianoroBuX SR OAIANG AL LD antanz | H n A iRl
HacTtpoiika napameTpoB aHanorosoro Beixoga AO AOT H 0 I:
KoHdmrypaums BeixogHbix yctponcts DO1, DO2 DOT1, DOT2 d 0 t ,l E} 0 t E’
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[MpodomkeHue mabnuyp! 4.2 - HasHadyeHue u uHOUKayusi yposHel KoHguaypayuu

HacTtponka napameTpoB perynsaropa CTRL E ’: L
Ab6cumccbl 1 opamHathl (X1, Y1) onopHbix Todek LNRX1, ) -1 ljl !
nnHeapu3saLmn BXOAHOro aHanorosoro curHana Al1l LNRY1 Ly ', LM I
Abcumccbl 1 opanHaThl (X2, Y2) onopHbIX TOYEK LNRX2, | - }
NHeapu3aunm BXOOHOro aHanorosoro curHana Al2 LNRY2 LMy E LM ,:“ E
Kanubposka aHanoroeoro exoga Al1 CLI1 [ L | ll

I ]
Koppekuus aHanorosoro Bxoga Al1 COR1 L D ~
Kannbposka aHanorosoro Bxoga Al2 CLI2 E L | E
Koppekuus aHanoroeoro exoga Al2 COR2 "_ O E

I~ H !
Kanubposka aHanoroeoro Beixoga AO CALO L L D
O06wue napameTpbl SYS 5 ':}l 5
CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD L D H d

4.4.2 KoHdurypmpoBaHue npubopa

lMocne nepexoga B pexum KoHdurypauum Ha gucnnee MNAPAMETP nossButcs HasBaHWe YpPOBHS
koHdpurypauum: PID...LOAD. BeibpaTb COOTBETCTBYIOLLMI YPOBEHb KnaBuwiammn «3Had. A» 1 «3Ha4y. ¥ ».

Mocne BbIGopa HY>HOTO YPOBHSI HY)XXHO HaxaTb KpaTKOBPeMeHHQ knasuwly noateepxaeHus [¢]. Mocne
aTtoro Ha gucnnee NAPAMETP nosiButca Homep napameTpa.

BbibpaB Heobxooumbii napameTp knasuwamu [A], [¥], Ons M3MeHeHuUst 3HadeHus napameTpa
HeobX0AMMO CHOBA KPaTKOBPEMEHHO HaxaTb knasuwy [J].

Ha undposom aucnnee 3ABOAHHA/BUXIO B muearoliem pexunme yCTaHOBUTCH 3HaveHve napametpa
BbIOpaHHOro MyHKTa MeHto: Hanpumep, «000.1».

C nomouwbto knaesuw [A], [V], npy HeoBXoAMMOCTW, NPOM3BECTU U3MEHEHME 3HayeHWsi BblBpaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb krnasuly.[&'] — npubop cHoBa nepenaeT B pexum BoiGopa napamerpa.

C nowmowbio knaevw nporpammupoBaHns [A], [V] ycTaHOBMTb crepylowmin HeobxoauMbli  Ans
N3MEHEHUS MYHKT MEHI0, 1 T.4. Noka Bce Heobxoaumbie MapamMeTpbl Ha 4aHHOM YpOBHE KOoHdUrypaumm He 6yayT
N3MEHEHbI.

[ns Toro 4To6bl BEPHYTLCA K BbIOOPY YPOBHS, KOH(UIypaLmm, HEO6XOAMMO HaxaTb KrnaBuLly [¢].

Janee BbiOpaTb creayoWen ypoBeHb KOHUrypauum, KOTOPbIA HYXXHO W3MEHWTb U MOBTOPUTH
BbILLEN3MOXeHHble onepaunn. M Tak go Tex mop, noka He ByAyT M3MeHeHbl BCe HyXHble napameTpbl.

BbizBatb ypoBeHb SAVE. «SHuUE» 1 coxpaHWTb BCE WM3MEHEHHble 3Ha4YeHWsi B 3HEProHe3aBUCHUMOM
namaTtn. lpwn coxpaHeHun napameTpoB B IHEProHE3aBMCUMMOW MNaMATU BbIXOA W3 pexuma  KoHdurypaumu
OCYLLECTBNSETCH aBTOMaTUYECKM.

Ecnn n3MeHeHHble, MapameTpbl HE HY)XHO COXpPaHAaTb B 3HEProHe3aBUCUMOW MamATu (mapameTpbl
COXPaHSATCA B ONepaTUBHOW MaMATH);BbIXO N3 PEXMMa KOHUrypaLmm ocyLecTBNaeTCca AnuTenbHbiM, 6onee 3-
X CEKYHA, HaXaTnem KnasuLn [O] AN NO NCTEYEHUN BPEMEHN 2-X MUHYT.

Ons nepexoga, HEMOCPEACTBEHHO M3 pexuma KoHdurypaumm B pexum PABOTA Heobxogumo
yaepxusatb knasuwy [O)] B TeyeHne 3 cekyHa. B pexume PABOTA npoucxogut mamepeHue n obpaboTtka
BXOAHbIX CUrHarnoB B COOTBETCTBMWN € 3a4aHHBIMW HACTPOVKaMu, a Takke (POpMMpOBaHME BbIXOOHbLIX BO3OENCTBUN.

4.4.3 Pa3spelueHue KoHdurypuposaHusi perynsatopa no cetu ModBus. 3anucb
napamMmeTpoB B 3HepProHe3aBUCUMYHIO NaMATb. 3arpy3ka napameTpoB U3 3HepProHe3aBUCUMON
namsTu.

KondurypupoBaHune perynsitopa npousBoAWTCA Kak C MepefHel NaHenu perynaropa, Tak u no npoToKony
ModBus (RTU)»Yepes nHTepdenc KoHpUrypMpoBaHue npou3BoAUTCS C MOMOLLbIO NMPOrpamMMHOrO NMpUoXeHus
MWK-koHdpurypaTop/(pacnpocTtpaHsieTcss 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Onsi Toro 4yTto6bl M3bexaTb He CaHKUMOHWPOBAHHOIO W3MEHEHUs MapaMeTpoB KOHGUrypauum 4depes
UHTEpdENC CyLLeCTBYeT ypO8eHb 3awjumbl [OCTYNa K peructpam KoHdurypauun. 3anpetuTe Mnm paspeumvTb
AOCTYN K 9TUM perncTpam MOXHO C BEPXHErO YPOBHS, a Takke B MEHI0 KOHurypauum perynsaropa.

PaspelieHns koHdurypuposaHus no cet ModBus paspeluaetca Ha BEpXHEM YPOBHE 3anucbio B perncTp
24 3HayeHus «1». Ecnv B 3TOM peructpe Haxogutcs «0», TO KOHOUIypUpoBaHNE Ha BEPXHEM YPOBHE 3anpeLleHo.

C nepepgHen naHenu perynstopa paspelleHve NporpaMMyMpOBaHUSA OCYLLECTBISETCA Ha YpOBHe
koHdpurypauum LOAD npm Bbibope napametpa LOAD.00=0001.

Heobxooumo MOMHWUTL, Y4TO MOcne 3arpy3ku KoHdurypaumm no cetu, HeobxoauMo caenaTb 3anucb
napameTpoB B SHEPro3aBMCMMOW NaMSITU.
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3anncb NapameTpoB B 9HEPrOHE3aBUCUMYIO NaMSTb MPouU38oouUMcs criegyownum obpasom:
1) nponsBecTn MoaudukaLmo Bcex Heo6XoAMMbIX NapameTpoB.
2) yctaHOBUTb 3HaveHune napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuwy [¢].

4) Ha gucnnee NMAPAMETP nosssatca cumsonsl "G HUE", yKasbiBast O TOM, YTO MPOUCXOAMT onepauus

3anucu B 3HeproHe3aBnCMMyHo NaMATb.

5) nocne ykasaHHbIX onepauun OyaeT npousBedeHa 3anucb BCEX MOAUMULMPOBAHHBIX NMapameTpoB B
3HEeproHesaBMCUMYI0 NamsATb. [locne npoBeaeHns 3anucu napamMeTpoB perynatop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.O01 aBTomaTnyeckmn yctaHasnmeaetcsa B 0000.

[ns 3arpyskn napameTpoB HACTPOEK Nonb3oBaTens (YyCTaHOBKa 3Ha4YeHU No yMondaHuo) Heobxoanmo:

1) yctaHoBUTL 3Ha4YeHus napameTtpa LOAD.01=0001,

2) HaxaTb knasuwy [¢],

3) Ha agncnnee NMAPAMETP nosiBatca cumBonbl "U GEr ", ykasblBas 0 TOMyp4TO MPOUEXOANT onepaums

3arpy3ku nosib3oBaTesibCKUX HaCTPOEK.

4) nocne ykasaHHbIX ornepauuii ByoyT 3arpykeHbl BCe MONb3oBaTeNbCKMe HACTpoiku. Mocne sarpysku

napameTtp LOAD.01 aBTomaTn4eckn yctaHaBnmsaetcs B 0000.

4.5 3arpy3ka 3aBOACKUX HacTpoOeK perynsaropa

[ns 3arpyskv napameTpoB HacCTPOWKM NPEANpUATMA U3roTOBUTENS (YCTAHOBKA 3aBOACKMX 3HAYEHWN No

ymonyaHuio) Heobxoammo:

1) yctaHoBUTbL 3Ha4YeHust napameTtpa LOAD.02=0001,

2) HaxkaTb knasuwy [¢],

3) Ha aucnnee MAPAMETP nosiestcs cumeonsl "F AL E", yka3siBas© Tom, 4To npoucxoaut onepaums

3arpy3ku 3aBOACKMX HAaCTpPOEK.

4) nocne ykasaHHbIX onepauuii 6yayT 3arpy>KeHbl BCe 3aBOACKME HacTpowiku. Mocne 3arpy3ku napameTp
LOAD.02 aBTomaTunyecku yctaHaenmaaetca B 0000.
Heobxod0umo nomMHUmMb, 4YTO MOCIe 3arpysku HacTpPOeKksHeobXOANMO NPOM3BECTM 3anvcCb NapameTpoB B
SHEeproHesaBucumyto namaTb (CM. pasgen 4.7.5), B NpOTUBHOM criydae 3arpyxeHHas uHdopmauus He Oyget
COoXpaHeHa npu OTKIMIOYEHUN NUTaHWA perynsaropa.

4.6 NMopsagoK HAaCTPOWMKM aHANoOroBbIX BXOAOB M aHaNorosoro BbixoAa

[Mpwn HacTpolike N nepecTporke ¢ OAHOro TMna BXO4HOMO CurHana Ha Apyron Tun, Heo6Xo0AUMO BbINOMHUTL

cnepyouiee:

- ycTaHoBUTb 3HadeHme napameTtpa AIN1.00 (AIN2.00 gna aHanorosoro Bxoga Al2), cooTBeTcTBylOLLEE

TNy BXOOHOro curHana,

- YCTaHOBWUTb MOSIOXEHUE NEpPEMbIMEK Ha MoOAyfe YHUBEpCanbHbIX BXOAOB B MOMNOXEHWE COMMacHoO
BbIOpaHHOMY TNy BXoA4HOro curHana (tabnuuad.3, pucyHok 4.7).

Tabnuya 4.3 — [NonoeHusi NEPemMbIHeK 051 PasHbIX MUN08 8X00HbIX CU2HAI08

Kon Bxopa MonoxeHune nepembiyek Ha
MapameTp MeHO
Tun BxogHoOro curHana npu 3akase Moayrne YHUBepcarnbHbIX BXO40B
KoHdurypaumm
perynsitopa (pucyHok 4.8)

AHanoroBbif Bxog Al1

O1 0 MA o 5 MA  RBx=400 Om 01 AIN1.00=0001 JP1[1-2], [7-8], J1 [3-4], J3 [5-6]
Ot 0 MA o 20 mA, REx=100 Om 02 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
Ot 4 MA o 20 mA, RBx=100 Om 03 AIN1.00=0001 JP1[1-2], [5-6], J1 [3-4], J3 [5-6]
Ot 0B go 10B, RBx=25 kOMm 04 AIN1.00=0001 JP1 [2-4], [5-7], J1 [3-4], J3 [5-6]
OT1 OmB o 75 B 05 AIN1.00=0001 JP1[1-2], [5-7], J1[3-4], J3[1-2]
OT1 OmMB o 200 mB 06 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [3-4]
OT0Boo2B 07 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [5-6]
TCM 50M{ o1 MmuHyc 50°C go nntoc 200°C 08 AIN1.00=0003 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM 100M, ot muHyc 50°C fo nntoc 200°C 09 AIN1.00=0004 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCM rp.23, oT M1HYye.50°C o nntoc 180°C 10 AIN1.00=0005 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI1 501, Pt50, ot muayc 50°C go nntoc 650°C 11 AIN1.00=0006 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCIM 100MM,Pt100, ot muHyc 50°C po nntoc 650°C 12 AIN1.00=0007 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TCI rp.21, ot MuHyc 50°C fo nntoc 650°C 13 AIN1.00=0008 JP1[1-2], [5-7], J1[1-2], J3 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN1.00=0012 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN1.00=0013 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN1.00=0014 JP1[1-2], [5-7], J1[3-4], J3[1-2]
TMMN10 (S), ot 0°C go nntoc 1600°C 18 AIN1.00=0015 JP1[1-2], [5-7], J1 [3-4], J3[1-2]
TMP (B), ot 0°C go nntoc 1800°C 19 AIN1.00=0016 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN1.00=0017 JP1[1-2], [5-7], J1 [3-4], J3[1-2]
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[TpodomkeHue mabnuubl 4.3 — [1onoxeHUs1 nepembi4HeK 0715 pa3HbiX MUNoe 8X00HbIX cU2Hano8

AHanorosbii Bxog Al2

OT1 0MA o 5 MA  Rex=400 Om 01 AIN1.00=0001 JP2[1-2], [7-8], J2 [3-4], J4 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om 02 AIN1.00=0001 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
OT1 4 MA o 20 MA, RBx=100 Om 03 AIN1.00=0001 JP2 [1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 0B pgo 10B, RBx=25 kOm 04 AIN1.00=0001 JP2 [2-4], [5-7], J2 [3-4], J4 [5-6]
Ot OmMB go 75 mB 05 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
OT1 OmMB o 200 mB 06 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [3-4]
OT0Bpoo2B 07 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN1.00=0003 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 AIN1.00=0004 JP2 [1-2]),,[5-7], J2 [1-2], J4 [3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C 10 AIN1.00=0005 JP2[1-2], [5-7], J2 [1-2], J4 [3-4]
TCI1 5001, Pt50, ot muHyc 50°C go nntoc 650°C 11 AIN1.00=0006 JP2[1-2],[5-7], 2 [1-2], J4 [3-4]
TCM 100MM,Pt100, ot muHyc 50°C pgo nntoc 650°C 12 AIN1.00=0007 JP2 [1-2], [5-7], J2'[1-2], J4 [3-4]
TCIM rp.21, o1 muHyc 50°C go nntoc 650°C 13 AIN1.00=0008 JP2 [1-21[5-7),,J2 [1-2], J4 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C 14 AIN1.00=0011 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN1.00=0012 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN1.00=0013 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
TXA (K), ot 0°C go nntoc 1300°C 17 AIN1.00=0014 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TMNM10 (S), ot 0°C go nntoc 1600°C 18 AIN1.00=0015 JP2 [1-2], [5-7], J2 [3-4], J4 [1-2]
TMNP (B), ot 0°C go nntoc 1800°C 19 AIN1.00=0016 JP21[1-2], [5-7], J2 [3-4], J4 [1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN1.00=0017 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]

MpumeyaHums.

1. CmeLeHue BxoaHoro curHana 4-20MA yctaHaBnuBaeTcsi IporpamMmmHo.
2. XapakTepuCTUKN TUMOB BXOOHbIX CUrHANoOB npuBeaeHbl B pasgene 1.
3. MNopsaok kanubpoBKy BXOAHbIX aHANOroBbIX CUrHanoB NnpveeAeH B pasgene 5.
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PucyHok 4.7 — NonoxeHue nepembideK Ha ririame 6xo0o8

Mpwv HacTPOViKe 1 NepecTpolike C OOQHOrO TuMa BbIXOAHOMO CUrHana Ha Apyrow TUM, Heo6xoaUMO NPUBECTU
B COOTBETCTBUE MOSOXEHWNE NEPEMbIYKU Ha Modyne aHaroroBoro Bbixoa (YCTaHOBNEHHOM BHYTPY perynstopa).

Twvnbl BLIXOAHBLIX CUTHAMNOB, N NOJTOXEHUS nepemMblYKn NnpuBedeHbl B Ta6J'II/ILLe 4.4,

Tabnuua 4.4 — NonoxeHusi nepembI4eK 011 Pa3HbIX MUog 8bIXO0HbIX CU2HaI08

[nanasoH BbIXOAHOIO curHana

[MonoxeHune nepemMblyeKk Ha nnarte

Ot 0MA go 5MA, RH <500 Om [2-4], [7-8]
OT1 0 MA 0 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT0Bao10B, RH22kOM [1-2], [3-4]
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4.7 Py4yHas ycTaHOBKa NapamMeTpoOB pPerysimpoBaHusi No nepexoaHon hyHKUum

Ecnn 3agaHa nepexogHas yHkumMs obbekTa perynvmpoBaHus WM OHa MOXeT ObiTb onpegeneHa, To
napameTpbl perynupoBaHUst MOTYT ObiTb YCTAHOBMEHbI COMNACHO YCTAaHOBOYHbIM AMPEKTMBAM, YKasaHHbIM B
cnpaBoyHuKax. MepexogHas yHKUMA B NONOXeHUN perynsatopa «PyyHOn pexum» MoxeT ObiTb 3anucaHa vyepes
ckaykoobpasHoe W3MeHeHMe YnpaBnsAlLWero BO3AENCTBUS W XapakTep perynmpyeMomn BENUYUHbI  MOXET
peructpupoBatbcs  camonucueM. [py  3TOoM  nomyyaeTca  nepexogHas  YHKUMS,  npubnuantensHo
COOTBETCTBYIOLLAA YKa3aHHOW Ha pUcyHke 4.8.

Xopolme cpegHue BeNMYMHBI U3 YCTAHOBOYHBIX MapaMeTpoB perynatopa AalT  cregyllime
aMnupuryeckne opmyrbi:

M - perynaTop:
KoadhdpuumeHT yecunermsa Kp ~ L / [D * Ko]

MW - perynsaTtop:

KoadpduumeHT ycunenna Kp ~0,8 * (L /[ D *Ko] )
Bpewmsi niterpmpoBanusa Ty~ 3 * D

NMUA - perynaTtop:
KoadpduumeHT yeunenna Kp ~1,2* (L /[ D * Ko])

Bpewms nHterpuposanna Ty ~ D
Bpemsa anddeperumposanna Tp~ 0,4 * D

v

> Ko=xfy

3
[ N

U <k
v

PucyHok 4.8 - [lepexodHasi hyHKUus1 obbekma peaynuposaHusi ¢ CamoebipagHU8aHUeM

Y — ynpaBnsioLiee BO3AeUCTBME

y — ynpasnsiLlee Bo3aenNcTBme

X — perynupyemMas senuyvHa

t — Bpem4

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHUSA

Ko — nepegaToyHbIvi KO3 UUMEHT 06beKTa perynmpoBaHus.
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5 KannbpoBka 1 npoBepKa perynartopa

KannbGpoBka perynaTtopa ocyliectensaeTcs:
e Ha 3aBopge-n3rotoBuTene npu Bbinycke perynsropa
e [lonb3oBaTtenem:

- NPV CMeHe Tna gaTyumka

- PV NOArOTOBKE K NnoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1 NMopsapok kKanMbpoBKM YHUDULIMPOBaAHHLIX BXOA0B

B pexwvme koHUrypaumm yctaHoBUTe NnapameTpbl COOTBETCTBYHOLLME:
- Tuny wKanel aHanoroeBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MNonoxeHve geumMmManeHOro pasgenuTens
- HmxHunin npegen pasmaxa Lwkanbl
- BepxHun npegen pasmaxa Lwkanbl

lMocne noprotoBkn perynstopa K onepaunv KanmbpoBku (KoHdpurypauum / napameTtpoB AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBNEHNS COOTBETCTBYIOLUMX NepemMblyek Ha nnare-npoLeccopa) Npou3BoanuTcs
KannbpoBka B NOCrefoBaTENbLHOCTM, NPpeAcTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KarnubpoeKU aHa10208020 8xo00a

1 2 3 4 3 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
KkanubpoBku BXO/IHOTO CUrHana HayanbHoro BXO/AHOTO CMrHana KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBsoro 3HaYeHNs LUKanbl 3HaveHNs Likanb kanuopoBkm kanubpoBku
Bxoga Al1 13MepeHus, UaMepeHus, HavamnbHoro KOHEYHOro
mex.ed . mex.ed 3HaYeHMS LKanbl 3HaYEHS LWKanbl

n3mepenns , Koo

13Meperus , Koo

Adn A

NAPAMETP

| H]

!

L L H

0 Ut 1D

2 2 B o & 3 8

o 2
3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA EAB AHHA 3ABOAHHA 3ABOAHHA
Ll oood] #0540 BEER E500 (1964]) |(36E8)

K@l

! i)

BosBpat-HaBbIGop YPOBHS KOHUIypaLmm

o

* - knaBuwamu A V¥ Npov3BoanTCa pyyHas kanvbpoBka, a knasuleil ¥ - aBTomaTuyeckasi kanubposka

5

5.1.2 Mopspok KanubpoBKM BXOAOB pANA MNOAKMKYEHUA [AATYUMKOB C BbIXOAHLIM
CUrHasrioM NoCTOSIHHOro TOKa

1. B meH KoHGUrypaummn ycTaHoBUTb BbiGpaHHbIn Tun gatdmka (AIN1.00), HWKHUIA 1 BEpXHUA npenen
pasmaxa wkansl (AIN1.01 n AIN1.02) n nonoxeHve peummansHoro pasgenutens (AIN1.03). MNogkniountb K
aHanorosomy Bxoay Al peryngtopa MWK-112 06pasuyoBbii MCTOYHMK MOCTOAHHOTO TOKA COrMMAcHO CXEMb
NOAKMNI0YEHNS NpeacTaBneHHon Ha puc. B.2. BeibpaTb ypoBeHb KanmbpoBkM nepBoro aHanorosoro sxoda CLIL.

2. Pexxum KOHMpPOUist 8X00HO20 cueHara 07151 KanubposKu HavyaslbHO20 3Ha4YeHUsT WKarbl USMEePEHUs.
BbiGop ocywiecTBnsieTcs Haxatuem knasuwm [¢] ¢ uHovkaumen IL Ha gucnnee NMAPAMETP. 3agatb
3HayeHne BxogHoro curHana 0 MA (Mnu 4 MA), B 3aBUCMMOCTU OT TuWMa CUrHama, U NPOKOHTPONMpOBaTh Ha

ancnnee 3ABOAHHA curHan AL, koTopbii BygeT coOTBETCTBOBATL HWXKHEMY Mpederny (AIL ). Ecnn 3HaveHne

BXOOHOIO curHana Haxoautcsa B gmanasoHe oT -005.0% po +025.0%, 1o Haxatuem knasuwn [A] nepentn B
pexunm kanubpoBkM HWkKHero npuaena wkanbl CL. Ecnv 3HauyeHue aHanoroBoro BXOAa BbIXOAUT 3a YKa3aHHbIN
aunanasoH, To kannbpoBka He MOXeT ObiTb NMpoBedeHa M Npu NonbiTke ee npoBedeHus Ha aucnnee 3ABOAHHA
nosiBuTCcsa coobueHne Err.C. B aTom cnyyae cnegyeT npoBepuUTb MOAKIIOYEHUSI BXOOHOIMO CUrHana, YCTaHOBKM
nepembldek Ha nnate perynatopa, a Takke Tun BblOpaHHoro patymka B nyHkte AIN1.00 u ewe pa3
NPOKOHTPONMpPOBaTb BXOAHOW CUrHas.

3. Pexum KanubposKu Ha4arbHO20 3Ha4YeHUs WKasbl U3MEePeHUs.
Beibop ocyuwectBnsetca Haxatnem knasuwn [A] ¢ wHaukaumen CL Ha pgucnnee MAPAMETP.
Bo3MoxHbI ABa BapuaHTa kanvbpoBKu:
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- py4yHas kanubpoBka ocyllecTBnsieTcs HaxaTtvem knasuw [A] wnm [V] KOHTponupys 3HayveHus
n3mepsieMon nepemeHHon Ha aucnnee NAPAMETP

- aemomamuyeckasi ocyujecmernsemcsi HaxatueM knasuiun [¥]. MNMooyepegHoe MuraHue MHAMKATOPOB
“MIN"-“MAX” ceunaeTenbCTByeT O nepexode B PexuM aBTOMATUYECKON KanmbpoBKW, KOTOPYHD MOXHO OTMEHWUTb
NOBTOPHBIM HaxaTueM knasuwwm [¥] unu BbINONHUTL HaxaTvem knasuwm [¢'], o yem GydeT CBMAETENLCTBOBATb
yCTaHOBMBLUIEECH HauyanbHOe 3HaueHne u npekpaTtutca muranve “MIN™-“MAX”. Tpu atom B napametpe Al

(pervcTtp 197) 3admkcupyeTcs 3HaYeHne HkHero npegena curHana ALIM.

4. Pexxum KOHMPOsisi cuzgHana 015 KanubposKu KOHEYHO20 3HaYeHUs WKarlbl U3MePeHUs].

BbiGop ocyulectensieTcs knasuwen [¢] ¢ uHamkauven IH Ha gucnnee MAPAMETP. 3apath 3HadeHue
BXogHOro curHana 5 mMA (unn 20 MA) B 3aBMCMMOCTM OT TuMa CUrHana M MPOKOHTPOMIMpPOBaTb Ha Aucnnee
3ABOAHHA curvan ALIM, koTopeit 6ygeT cooTeeTcTBoBaTh BepxHemy npegeny (Al ). Ecfin, aTo 3HaueHue

Haxogutcs B amanasoHe oT 090.0% go +110.0%, To HaxaTvem knasuwu [A] neperTn B peXuMm KanmbpoBKu
KOHeYHoro 3HadeHusi wkanbl CH. Ecnn 3HaveHne aHanoroBoro Bxoda BbIXOAUT @a YKasaHHbIM OuanasoH, TO
KanubpoBka He MoxeT OUTb NpoBedeHa W Npu nonbiTke ee npoBeaeHus Ha aucnnee, SABOAHHA nosiButcs
coobueHuve Err.C. B aTom cny4vae cnegyeTt NnpoBepuTb NOAKNIOYEHUA BXOAHOMO CUFHana, Ha miarte perynsropa, a
Takke Tvn BblbpaHHoro aatymka B nyHkTe AIN1.00 u elue pa3 NpoKOHTPONMPOBaTL BXOAHOW curHan B nyHkTe IH.

5. Pexum kanubposku KOHEYHO20 3HaYeHUsl WKarsibl USMEPEHUS.
Kannbposka npou3BoamUTCst aHanornyHo n.3., ¢ yCTaHOBMBLUMMCS KOHEYHbIM 3HayeHuem. lNpu aToMm B

napavetpe Al , (pernctp 172) oukcupyeTcs sHadeHne BepxHero npeaesna cnrHana AL

6. Pexxum KOHmMpoJsisi napamempos KaaubposKu.

Bbibop ocyuiectBnsetca knasuwen [A] ¢ Hankaumven cooTBETCTBEHHO/L — KOHTPONb HUXHEro npegena
curhana AU, H — koHTponb BepxHero npegena curHana AUM. MpuwetoMm kKoHTponupyemble napameTpbl
KanmbpOoBKM AOMKHbI HAXOOAUTCS B Anana3oHe ykazaHHOM B Tabnuvue 5.2 anst gaHHoro tuna gaTyuka.

7. Haxatvem knaeuwm [ O ] BepHyTCs B MeHI0 KOHMUFypauun perynsitopa U MpoM3BECTU 3anucb
napameTpoB Kanubposkmn (cm. pasgen 4.7.5), B NpoTUBHOM,Cily4ae BBeAeHHast nHpopmauusa He ByaeT coxpaHeHa
Nnpu OTKNIOYEHUN NUTaHNA peryndatopa.

8. AHanorn4Ho npousseauTe kannMbpoBKy aHanorosoro Bxoga Al2 .

Heo6x00uMO nOMHUMbL, 4TO MOCNe NPOBEAEHVS KanuGPOBKM HEeoBXOAMMO MNPOM3BECTM 3anuchb
napameTpoB B 3HEPrOHe3aBUCKMYIO NaMsiTb, B NPOTUBHOM criyyae BBeAeHHasi MHdopmMaums He ByaeT coxpaHeHa
NpyY OTKMKOYEHUN NUTAHWUS pPerynatopa.

3AMEYAHUS 10 OMNEPALUSAM KAJINBPOBKN

B npouecce py4How kanmbpoBku He TpebyeTcs TouHoro paseHcTBa curHanoB 0% un 100% gmanasoHa.
Hanpumep, MOXHO npoBoauTb KanubpoBky Ansg curHanoB 2% un 98% puanasona. BaxHo nuwb 10, 4TO6BI NO
UMPOBOMY WHAMKATOPY YCTAaHOBUTH 3HAYEHWE, MakCUManbHO Grn3koe K yCTaHOBNEHHOMY 3HAYEHWUI0 BXOOHOMO
curHana.

[nsi NOBbILWEHNS TOYHOCTU WU3MEPEHWS BXOAHbIX aHanoroBblX CUrHaNoB [JonyckaeTcs KanubpoBky
npou3BoanTb ANS BCeW Lenu npeocOpa3oBaHns curHana ¢ y4eTom BTOpUYHbIX NpeobpasoBaTtenei cMrHanos.

Hanpumep, ans BxogHoW uenwnr Oamyuk — npeobpa3zosamens — peaynamop MUK-112 ncTouHmK
06pasuoBoOro curHana rnoakmni4yaeTcs BMECTo Aatyvka, a onepaums KanmbpoBkn BXOOQHOIO CUrHana npov3BoanTes
Ha perynatope MUK-142.

5.1.3 TMopagok KanuGpoBKM BXOOOB Ans MNOAKMIOYEHUA [OaTYUKOB TepMOMeTpPOB
conpoTuBneHus

lNopsidok kanubposku 8x0008 Oris NOOKIHYEHUsT damyuko8 mepmMomempoes coripomueaneHusi TCM 50M:

1.'B:mapameTtpax koHdurypaumm, AIN1 ycTtaHoBUTL:
[‘paanpoBoYHasi xapakrepucTmka aHanorosoro sxoga Al1 AIN1.00 = 0003

2. Mopkmtountb MarasvH conpotusneHn MCP-63 (MM aHanorMyHbll perynatop € aHanornyHbIMu
Xapaktepuctukamn) K Bxogy Al1 BMeCTO noakmnoyaemoro gartyvka TepmonpeobpasoBaTensi COMpOTUMBIEHUS
COrnacHoO cxeme BHELLHUX coeauHeHnn (cM. npunoxexue b.1).

3. Ha marasvnHe conpoTuBneHnin yCTaHOBUTb 3Ha4YeHWe CONpOTMBMEHMS AN BblbpaHHOro Tuna gatyuka
39,22 Om, cooTBeTCTBYIOLLEE HAaYalNbHOMY 3HauyeHuto. HaxaTb knasuwy [¢']. Cm. Tabnuuy 5.1.

4. B pexume koHdpUrypaumm yctaHosute napameTtp CL " Kanubposka HauanbHOro 3HauyeHust LwKarbl U3MepeHus
". Haxvmas knasuwm [A] wnn [V] ycTtaHOBMTE Ha AMCnee 3HavyeHue, COOTBETCTBYIOLLEE 3HAYEHUIO HWXKHErO
npenena wkanbl npu kanubposke "-50,0°C". Haxmute knasuwy [&].
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5. BblbpaTb napameTp CH " Kannbposka KOHEYHOrO 3HaYEHMs LWKasbl u3mepeHus .

6. Ha marasunHe COI'IpOTI/lBJ'IeHI/IIh YCTaHOBUTE KOHEeYHOEe 3Ha4YeHWe COonpoTMUBIEHUA npu KaJ'IVI6pOBKe ans

BblOpaHHOro Tuna gatuuka 92,77 Om.

7. Haxxumasn knasuwn [A] wnu [V] ycTaHoBWUTEe Ha gucnnee 3HayeHue, COOTBETCTBYIOLLEE KOHEYHOMY
3HAYeHMIO LLKanbl Npu kanubposke "200,0°C". Haxxmute knasuwy [&].

8. Pexxum KoHmMpossi napamempos KaiaubposKu.
Bbibop ocyuiectensietca knasuwen [A] ¢ Hankaumen CooTBETCTBEHHO L — KOHTPONb HUXHEro npegena
curHana AUM, H — koHTponb BepxHero npegena curHana AUTM. lNpu aTtomM KOHTponupyewmble napaMmeTpbl
KanmbpoBKN AOMKHbI HAXOAUTCS B AnanasoHe ykazaHHOM B Tabnuue 5.2 ans gaHHoro tuna gatyuka.

5.1.4 KanubpoBKa aHanoroBoro Bxoga Asnsi TepMO3rieKTpU4eCKux npeodpasosarenen

Ans Tepmonap nNpu KanvbpoBKe YCTaHOBUTbL TUM TepMonapbl. K kneMMam KanuGpupyeMoro aHanoroBoro

BXo4a nNOAKMYUTb Kanm6paTop HanpsaxXeHud,

Hanpumep AanddepeHunancHbii - BonbTMeTp B1-12 wnun

aHanorMyHbIA PerynaTop ¢ aHanorM4yHbIMM Xxapaktepuctmkamu. anee KaﬂMﬁpOBaTb aHanoroBow BXo aHanorm4Ho

TepMOMeTpam COMpOTUBIIEHNUS,

yCTaHaBnmBaa Ha4allbHble W KOHeYHble | 3Ha4YeHus Hal'lpﬂ)KeHVII?l,

KOTOpble

COOTBETCTBYIOT Ha4yarbHOMY 1 KOHEYHOMY 3HAYEHUIO LKanbl BbibpaHHOM Tepmonapsb! (M4 Tabnuuy 5.3).

5.1.5 Tabnuua gmana3soHOB MMHUMarnbHbIX U MaKCUMarbHbIX 3Ha4eHWA aHanoroBoro
curHana B koge AL

Tabnuuya 5.2 — [Juana3oHbl MUHUMAIbHBIX U MakcuMarbHblX.3Ha4YeHUl aHano2o8o2o cueHana e kode AL

3HayeHus BxogHoro curHana ALIM (oro6paxatoTcsi Ha ypoBHe KanvMbpoBKu
Kop Tun parunka aHanoroBoro Bxoaa CLIZ(CLI2) n napameTpax AIN1.09(AIN2.09) n
BXxoaa AIN1:10(AIN2.10))
MuHumanbHoe MakcumanbHoe

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

= | OT 0 mA oo 20 A 1.400 — 2.400 14.50 — 21.00

€ | ot 4 MA o 20 MA 4.000-5.000 14.50 — 21.00

0001 s | oT0Bao10B 1.400 - 2.400 14.50 — 21.00

S [or0Bpo2B 1.400 -2.400 14.50 — 21.00

= [or OMB 1o 75 vB 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 1o 20 MA 1.400 — 2.400 14.50 — 21.00

é oT 4 MA 1o 20 A 4.000 - 5.000 14.50 — 21.00

0002 5 [ or0Bao10B 1.400 — 2.400 14.50 — 21.00

g |or0Bpo2B 1.400 — 2.400 14.50 — 21.00

@ | ot OMB no 75 MB 1.400 — 2.400 18.30 — 21.00

* ["or 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

TCI 5001 1.600 — 2.600 9.200 — 10.50

0006 P50, a =0,00390 1.600 — 2.600 9.200 — 10.50

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

TCI 400N 4.000 — 5.000 19.30 - 20.70

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

P#100, a = 0,00392 4.200 — 5.200 19.30 — 20.70

0008 TCH Fp.21 1.400 — 2.400 8.400 — 9.700

K ot OmA 10 5 MA 1.400 — 2.400 14.50 — 21.00

o] ot 0 MA\go 20 A 1.400 — 2.400 14.50 — 21.00

§ oT 4 MA 1o 20 MA 4.000 — 5.000 14.50 — 21.00

0009 § oT 0B no10B 1.400 — 2.400 14.50 — 21.00

§ or0B no2B 1.400 — 2.400 14.50 — 21.00

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

= ot OMB o 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 TXKH (E) 1.400 — 2.400 16.20 — 17.90

0014 TXA (K) 1.400 — 2.400 13.20 — 14.60

0015 Trn10 (S) 1.400 — 2.400 5.200 — 6.400

0016 TNP (B) 1.400 — 2.400 4.500 — 5.700

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

[aTtymk TepmokomneHcaumu 0-0.100 0.500 - 1.000
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5.1.6 Tabnuua TMNOB A4aTYMKOB U peKoMeHAyeMble npeaeribl KanuopoBKku

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyembie npedersbl Kanubposku

Koa Bxopa Tun naTuka MpenenbHble 3HaYeHUs1
Mgnasou ’ pagnpoBoyHas MpeaenksHbIe MHAULMPYEMbIE BXOAHOro curHana npu
gxo Horo XapaKTepucTmka 3HaYeHUA Npy KanMbpoBke kanubpoBke perynsitopa
0 cur?iana n HCX perynsitopa
apamer
P P Hauan. KoHeuHoe
3Ha4eHue 3HaYeHue
Ot 0 MA o 5 MA 0.MA 5MA
Ot 0 MA oo 20 MA 0'MA 20 vA
OT1 4 MA go 20 A 071 0,0 % po 100,0 % 4 mA 20 MA
0001 OoTr0Bpoo10B InHelHas UM B YCTaHOBIEHHbIX TEXHUYECKMX 0B 10B
Oor0Bpo2B eanHuuax® 0B 2B
Ot OmMB go 75mB 0mB 75 vB
Ot OmMB go 200mB 0 mB 200 mB
OT 0 WA o 20 wa | KGampaTIHas owA|  20mA
OT 4 MA o 20 MA (Bxoa kanmbpyetcs 01 0,0 % po 100,0 % 4 vmA 20 MA
0002 Or0Bpoo10B KaK J'IFI"/IHeVIHbIFI)Zy sarem MW B YCTAHOBMEHHbIX TEXHUMECKNX 0B 10B
Or 0u o Toue_ | YeTavaemueaeTcn W o | 75w
Ot OMB g0 200mB Ap 0 mB 200 vB
0003 TCM 50M, W400=1,428 OT1 muHyc 50,0 °C go nntoc 200,0 °C | 39,225 om 92,775 om
0004 TCM 100M, W;00=1,428 Ot muHyc 50,0 °C ge nntoc 200,0 °C 78,450 om 185,550 om
0005 TCM p.23 OT1 muHyc 50,0 °C go nntoc 200,0°C | 41,710 om 98,160 om
TChH 500, W100=1,391 OT MuHyc 50,0 °C go nntoc 650,0°C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 OT1 muHye 50,0 °C go matoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 OT1 muHyc 50,0°C go nntoc 650,0 °C 39,975 om 166,910 om
TChN 10001, W400=1,391 OmmuHye-50,0.°C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 OT MuHye 50,0 °C go nntoc 650,0°C | 79,950 om 333,820 om
0008 TCh p.21, W100=1,391 OT1 muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
OTOMAo5mA | [1MHeapu3oBakHas 0 MA 5 MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Bxop kannbpyetca
OT1 4 mA po 20 A ( Lo 071 0,0 % po 100,0 % 4 MA 20 MA
0009 OoT0Baoo10B ;acf_:HMaH;MMHBb;:}ziTeM UK B YCTAHOBIEHHbLIX TEXHUYECKNX 0B 10B
OF Owib.po TouB_ | THeapSOBEER e owe | 75w
Ot OB A0 200mB | 533" ™ pash 0 vB 200 MB
JInHeapusoBaHHas
Bxog kanubpyeTcs kak
0010 Tepmonapa ;2:::;;%32&;?; OunanasoH Tepmonapbl
nMHeapu3oBaHHast
Wkana, cCM. pasgen
5.3)
0011 (TJe)p""O”apa KKV ki (0) Ot 0°C fo nntoc 1100°C OMB | 63792 B
0012 (TLe)pMO”apa XK 1)L OT 0°C f10 nntoc 800°C OMB | 66,442 MB
0013 (TépL“"O”apa TXKH | £xkH (E) OT 0°C a0 nnioc 850°C OmB | 64,922 uB
0014 (T}f)p"m”apa XA 1A (k) Ot 0°C fo nntoc 1300°C OMB | 52,410 mB
0015 ﬁl‘[’.l“’;%”?gf TNM10 (S) OT 0°C no nnioc 1600°C omB | 16,777 mB
0016 (Tg)pMO”apa TP 1P (B) OT 0°C fo nnioc 1800°C OmB | 13,591 mB
0017 (T:_ﬂ")’”"apa TBP | 18P (A1) OT 0°C go nnioc 2500°C OMB | 33,647 MB
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5.1.7 Koppekuus nokazaHM AaTyMka TepMOKOMMNEeHcauum

Jatumk TepmokoMneHcauuu (BXxod TemnepaTypHOM KOMMNEeHcauuu XONodHoro cnasi Tepmonap)
YCTaHOBINEH Ha ThINTbHON CTOPOHE perynatopa.

C nomowpbio napametpa SYS.04 npou3BOAMTCH KOPPEKUMS 3HaveHWs TemnepaTtypbl daTyuka
TepmokomMmneHcauun. B gaHHom meHo umdposon aucnnen SABJAHHA nokasbiBaeT 3HadeHwe TemnepaTypbl
nony4YeHHoe oT JaTynka TEPMOKOMIMEHcaUmn, To eCTb TemnepaTtypy cpefbl, B KOTOPON HaXoAUTCS BO3Ne KNemMMm Ha
TbIfTbHOW CTOpPOHe perynaTopa. [pn Heo6XO0AMMOCTH, OTKOPPEKTUPOBATL 3HAYEHWSA AaTynka TEPMOKOMMEHcaumn B
napametpe SYS.04 ¢ NOMOLLbIO KNaBuL nporpaMMmnpoBaHns A V.

Hanpumep, ecnn peanbHas TemnepaTtypa cpefbl, B KOTOPOW HaxoguTcs gatumk 28,5°C, a B nyHKTe
SYS.04 noka3sbiBaeT 28,8°C, To Heobxoammo knasuwelrt [ V] ymeHbWNTb 3HadeHne Ha aucnnee S3ABOAHHA c 28,8
[0 28,5. HaxaTb knaeuwy noaTeepxaeHus [¢] u coxpaHnTb U3MEHEHUSI B COOTBETCTBYIOLUUMIYHKTE MEHIO (CM.
pasgen 4.7.5).

5.2 JlnHeapusauma aHanoroBbix BxogoB Al1 n Al2

DyHKUMS NMHeapu3aumm nogvyvMHeHa aHanorosobiM Bxogam Al1 u Al2. JlnHeapusauushgaeT BO3MOXHOCTb
NpaBUNbHOIO PU3NYECKOro NPeAcTaBneHns HENNMHENHbIX Perynupyemblx U M3mepsemMblX lapaMeTpoB.

* C noMowbio NuHeapusayuu MOXHO npou3godumsb, Hanpumep, Kanubposky emxocmell 8 numpax, mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3a8UcCUMOCMU 0m U3MEPEHHO20 8XOOH020 CUHasIa ypOBHSI 8 eMKOCMU.

Mpn nHankauumn nuHeapudyemon BenuyuHel Bxoga All n Al2, onpegensapwmMmmn napameTpaMmy ABnSOTCS
HayanbHOE W KOHEYHOe 3HaueHWsi LWKanbl (NPOLEHTHOEe OTHOLEHUE K OManasoHy M3MeEpEeHWsi), MONoXeHue
AeuumarnbHOro pasgenutens, a Takke 3KBUAWUCTAHTHbIE OMOPHble TOYKU NHeapusaumun. Kpueasi nvHeapusauum
MMeeT «MeperioMNeHNs» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl nuHeapu3sauumn Bxona Al1 un Al2

Hanpumep, napameTpbl NnnHeapusauun Bxoaa All-cregytowpe (ans Bxoga Al2 aHanorm4Ho):

1. KoHgpuaypayus aHano2o0e020 exoda

AIN1.00(AIN2.00) =0009 - Twn wkafbl - NMHeapn3oBaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTKOB fiMHeapu3aumm
AIN1.03(AIN2.03) MonoxeHne geuMMansHOro pasgenuTens npu NHAMKaumm

2. A6cuyucchbl OnopHbIX MOYeK JIUHeapu3sayuu

LNX1.00(LNX2.00) Abcupcca HavanbHoro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcuucca 01-roy4acTka

LNX1.02(LNX2.02) Abcupucca 02-ro ydacTka

LNX1.18(LNX2.18) Abcumcca 18-ro y4acTka

LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

3. OpOuHambl ONOPHBIX MOYEK JITUHeapu3ayuu

LNY1.00(LNY2.00) OpavHaTa HavyanbHOro 3HayeHus (curHan B Tex. ed. ot -9999 go 9999)
LNY1.01(LNY2.01) OpaunaTa 01-ro yyacTka

LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka

LNY1.18(LNY2.18) OpgauHaTta 18-ro yyactka

LNY1.19(ENY2.19) OpauHaTta 19-ro yyactka

5.2.2 OnpegeneHue onopHbLIX TOYEK JINHeapu3auum
5.2.2.1 OnpedeneHue Konu4yecmea OropHbIX MOYEK JIuHeapu3ayuu.

[Mocne onpegéeneHns HeobGXOAUMOrO KOMMYECTBA Y4YacTKOB NMHeapusaumMm HeobxoAuMo 3ajatb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). MNpepensl nsmeHenuns napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

Beibop HeobxoAMMoOro KonmuyecTBa Y4yacTKOB FMHeapusaumMu MpouM3BOAMTCA U3 COOBpaxeHusi
obecneyveHnss HeoHXoOANUMOWM TOYHOCTU UBMEPEHUS.

5.2.2.2 OnpedeneHue 3Ha4eHull OMOPHbIX MOYEK JIUHeapusauuu.

Ona kaxgoro 3HadeHus MHOuUMpyemoro BxodHoro curHana Yi (B TexHuyeckux eamHuyax ot —9999 no
9999 c yuyeToM QJeummanbHOrO pasgenuTens) BblYUCNNTb COOTBETCTBYIOLYHO (PU3NYECKYID BeENUYUHY K3
COOTBETCTBYIOLUMX (PYHKUMOHAMNbHBIX (rpagyvpoBOYHbIX) Tabnuy unu rpacgmyeckn U3 cooTBETCTBYHOLLEN KPUBOK
(npy HeobxoOUMOCTM WHTEpPNONMpoBaTb) W 3a4aTb 3HAYeHUEe [ANs COOTBETCTBYIOLLEW OMOPHON BENUYUHbI
BXOAHOro cpmsmyeckoro curHana Xi (B %, ot 00,00% no 99,99%). CooTtBeTtcTBytoLmMe 3HaUYeHUs Xi (B %, oT 00,00%
80 99,99%) BBoasiTcA B napameTpax Ha ypoBHe LNX.1(LNX.2):
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A6cyucchbi oropHbIX MoYyekK JITUHeapu3ayuu
LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HadeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka
LNX1 .18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CootBeTtcTBylOWMe 3HaveHUss Yi (B TexHU4eckux eamHuuax oT MuHyc 9999 po 9999 c yyetom
AeuumanbsHoro pasgenutens) seoasaTcs B napametpax LNY.1(LNY.2):

OanHaITTbI OIMOPHbIX MOYeK JIuHeapu3sayuu

LNY1.00(LNY2.00) OppauHaTa HavanbHoro 3HayeHus (curHan B Tex. €4. 01=9999 ao 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyactka
LNY1.18(LNY2.18) Opamkata 18-ro yuacTka
LNY1.19(LNY2.19) OpawvHata 19-ro yyacTtka

5.2.3 MNpumepbl nuHeapusauum cUrHanos

Mpumep 1. JIlnHeapusauma curHana, nogaBsaemoro Ha Bxoa Al1,
npeacTaBneHHas rpacguyeckn (KpMBOM)

WHamumpyemoe 3HaveHune B PeanbHasa xapaktepuctuka,
TEXHUYECKUX eamHuLax npeacraBneHHas rpadunyeckm
°c A
OpguHaTta
3-ro yyactka | 9999
JInHeapuso-
o 750,0 3-7 yu. BaHHas
povHaTa xapakTe-
2-r0 yyacTtka ] pucTVKa
2-hyy o
OpguHaTta 350,0 ;gg /|°40ro
1-ro yyactka A
curHana
1-7 ys
| _ X
—
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcumnceca Abcuucca Abcumcca
3HayeHve 1-ro y4yactka 2-ro y4acTka 3-ro yyactka

KoHcpuzsypupyembie napamempsi Onisi npumepa 1:

AIN1.00,= 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHgnumpyetcsa «000,0»)
AIN1.06 =0003 LNX1.01 = 20,00 LNY1.01 = 3500 (uHgunumpyetcsa «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (uHgunumpyeTcs «750,0»)

LNX1.03 = 99,99 LNY1.03 = 9999 (nHauumpyeTtcs «999,9»)

Mpumep 2. INlnHeapusauma curHana, nogasaemoro Ha Bxoa Al1,
npencTaBnieHHasi rpagyMpoBOYHOM Tabnuuen

JlnHeapmsauusa curHana cHMmMaemoro ¢ Tepmonapbl rpagyvpoBku TII, n nogaBaemoro Ha Bxog Al1,
AvanasoH namepsaembix Temnepatyp 0 - 1400°C, gnanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Onsi obecneyeHnss HeobGXOAMMOW TOYHOCTU U3MepeHust BbibMpaem 20 y4yacTKOB rnMHeapusauum wu
pacyuTaHHble 3HadyeHus B % BXOOHOro cCurHana Ans Kaxgaow OMOpHOW TOYKM BBOASITCA B COOTBETCTBYHOLLMN
napametp.
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KoHgpuecypupyembie napamempsi Osisi npumepa 2:

AIN2.00 = 0009 Tun wkansl BTOporo 6rnoka - NnMHeapusoBaHHas
AIN2.06 = 0019 KonnyecTtBo y4acTkoB fiMHeapu3saumm
AIN2.03 = 0000, MonoxeHne aeumMManbHOro pasgenurens

MapameTpbl KOHUIypaLym paccynTbIBaOTCS M BBOAATCS cornacHo Tabnuubl 5.4.

Tabnuya 5.4 — Pacdem u 8800 napamMempos fluHeapu3ayuu npumepa 2

MapameTpbl KOHdUrypauum
Homep 3HaueHue . 3HaueHue OpAuHambl ONOPHbIX Ab6cuyucchl 0opHbIX
OnopHOM n3mepsiemoun BXoAHoro mod4ek nuHeapusayuu mod4ek nuHeapusayuu
TOUKM TeM"ePgTbel, C"FHég'la emopoezo 6s10Kka 8mopo20 6s10Kka
BM H Beodumoe Beodumoe
omep Homep
3HayeHue, 3HayeHue,
napamempa oC 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 KannbpoBka aHanoroeoro Bbixoga

Mepen Hayanom kanMbGPOBKN aHamOroBOro BbIxOA4a HEOOXOOUMO NMPUBECTU B COOTBETCTBME MONOXEHME
nepeMblYkM Ha MoAyrie aHaroroBoro BbixoAa (YCTaHOBMNEHHOM BHYTPW perynstopa). Tunbl BbIXOAHbLIX CUTHANOB 1
NonoXeHne NepembIvkn NpuBeaeHsl B Tabnuue 4.3.

YpoBeHb KanvbOpOBKN @aHamoroBoro Bbixoda umeeTt Tpu napametpa. [Napametp CALO.00 ucnonb3yetcs
ANst MHAMKaUMW aHanoroBoro Bbixoga B %. Ecnu perynatop MUK-112 HaxoguTca B py4HOM pexume, TO B 3TOM
NyHKTE MOXHa TaKXke NPOU3BOAUTE U3MEHEHUSI COCTOSIHMA aHanorosoro Beixoga AO.

MyHkTel CALO.01 1 CALO.02 ncnonb3ytoTca Ans kanMbpoBKX HyMns U MakCMyMa aHaroroBoro BbIXO4a.
Mopsaok kanMbpoBk creayoLLniA:

1. MopgkniounTe 'K adHanorosomy Bbixogy AO perynatopa MWK-112 o6pasuoBbii M3amepuTenbHbI
perynaTop - MuinauamMnepMeTp NOCTOSTHHOMO TOKa.

2. B pexvme koHdurypaumm yctaHosmute napametp CALO.01 "KanubpoBka Hynsi aHanmoroBoro Bbixoda
AO".

3. Haxxumas knasvwn [A] vnu [ V] ycTaHOBMTE BENWYMHY BbLIXOOHOrO CUrHana no MunnvamMnepmeTtpy
pasHyto 0 MA (unn 4 MA), cooTBeTCTBYIOLWYIO 0% Anana3oHa, B 3aBUCUMOCTM OT UCMOMHEHNS TMNa curHana.

4. Haxarb knasumwy [&].

5. YctaHoBuTb napameTtp CALO.02 "KanubpoBka MakcuMmyma aHanoroBoro Bbixoga AO"

6. Haxvmas knasuwu [A] vnu [V] ycTaHOBMTE BENUYUHY BbIXOAHOIO CUrHana no munnuamnepMmeTpy
paBHyto 5 MA (nnn 20 MA), cootBeTcTBytowwyto 100% guanasoHa, B 3aBUCUMOCTU OT UCMOMHEHWS Tuna curHana.

7. Haxatb knasuwy [&].

8. ABTOMaTu4ecku yctaHoButcs napametp CALO.02 "Tect aHanorosoro Beixoga AQO".

9. Haxmute knasuwy [&].

Heo6x00umMo noMHUMBL, 4TO MOCMe NPOBedeHUs KanvMbpoBKM HeoBXO4MMO MpPOM3BECTU 3aniucb
napamMeTpoB B 3HEProHe3aBuUCUMYIO NamsaTb (cM. pasden 4.7.5), B NPOTUBHOM Cryyae BBeAeHHast MHhopMaums He
ByaeT coxpaHeHa npu OTKIOYEHUN NUTaHUS PerynsaTopa.
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6 TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA
TexHU4Yeckoe OGCHy)KVIBaHVIe 3aKro4yaeTca B npoBeaeHun pa60T MO KOHTPOJO TEXHUYECKOro COCTOAHUA
n nocnegywuwemy YyCcTpaHEeHUH HeOOCTaTKOB, BbIABIIE€HHbIX B Mpouecce KOHTPOnA; I'IpOCbVIJ'IaKTVIHeCKOMy
06CJ‘Iy>KVIBaHVIlO, BbINOJIHAEMOMY C yCTaHOBJ‘IeHHOVI nepnoanyHOCTbO, AONUTENbHOCTBIO U B onpeaerieHHOM
nopaake; YCTpaHeHWK0 OTKas3oB, BbINOJMIHEHWE KOTOPbIX BO3MOXHO CuNaMu nepcoHana, BbINOJIHAKOLWEro
TexXHn4eckoe 06Cﬂy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTu
MpeHebpexeHMe MepamMu nNpPefoCTOPOXHOCTA W NpaBunaMu 3KcnnyaTauMu »MoOXeT cTaTb
NPUYNHON TPaBMUPOBaHMUA NepcoHana unu noBpexaeHusa odopyaosaHus!
[na obecnevyeHus 6e3onacHOro UCMNoONb30BaHMA OOOpPYAOBaHMA HEYKOCHUTENbLHO BbIMOSHAUTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MAUK-112 ecTb nopaxatoliee’ AENCTBUE IMEKTPUYECKOrO TOKa.
NCTOYHMKOM ONacHOCTW eCTb TOKOBEAYLLME YacTU, KOTOPblEe HAaXOAATCH NOA HAMPSXKXEHNEM.

6.2.2 K oakcnnyataumu perynstopa [AOMyckawTcs nvua, vMelollve paspelleHve ans paboTel B
aneKkTpoycTaHoBKax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO NO 3KCRSlyaTaumu B NOfIHOM obbeme.

6.2.3 3kcnnyatauusa perynatopa paspellaetcsl npyu Hanvumm_ UHCTPYKUUKU. A0 TexHuke GesonacHocTu,
YTBEPXOEHHOW NpeanpusTnemM-notpedbutenem B YCTAHOBMEHHOM 4 MlOpsAKke WM yuuTbiBalowen cneuuduky
NPUMEHEHNss perynaTopa Ha KOHKPeTHOM ob6bekte. [pn MOHTaxe, Hanagké W akcnnyatauum Heobxoaumo
pykoBozacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MoHTaxHble W npodwmnaktudeckme paboTbl OOMKHbI MPOBOAUTLCA MNPU  OTKIHOYEHHOM
3NEKTPONUTAHUMN.

6.2.5 lNpu pasbopke perynsatopa AN yCTPaHEHUs] HEUCNPaBHOCTEN NPUOOP AOIMKEH ObiTb OTKMOYEH OT
CeTW ANEeKTPONUTaHUS.

7 XpaHeHue U TpaHCNopTMpoOBaHue

7.1 YcnoBua XxpaHeHus1 perynsitopa

7.1.1 Cpok xpaHeHus1 B noTpebuTenbckol Tape - He bombLlue 1 roga.

7.1.2 Perynatop [OMKEH XPaHUTbCS B CYXOM W BEHTMNMPYEMOM MNOMELLEHUM Mpu TemnepaType
oKpyxatowero sosgyxa ot MuHyc 40 °C pgo nntoc 70 °C n oTHocuTenbHon BnaxHocTn oT 30 go 80 % (6e3
KoHAeHcauum Bnaru). [laHHble TpeboBaHNA ABRATCA peKOMEeHAYEeMbIMU.

7.1.3 Bo3sgyx B momeLlleHnn He' OOMMKEH cofepXaTb MbiMM M MPUMECU arpeccuBHbIX NMapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTU: ra30B, COAEPXKaLLNX CEPHUCTbIE COeAMHEHNS UM aMMUaK).

7.1.4 B npouecce XpaHeHWs URW IKChnyaTauum He Knagute TaXenble npegmeTtbl Ha npubop u He
noaBepraite ero HWKakoMy MexaHW4YeCKOMY. BO3AENCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedOopMUpOoBaTbCs U
NnoBpeanTbLCS.

7.2 YcnoBua TpaHCNOPTUPOBaHUA perynstopa

7.2.1 TpaHcnopTUpoOBaHWe perynaTopa B ynakoBKe NpeanpuaTUs-u3rotoBUTENs OCYLLECTBIIAETCA BCEMMU
BMAAMU TpaHCnopTa B KPbITbIX TPaHCMOPTHbIX CPEeACTBax. TpaHCNOpPTUPOBaHWE camoneTaMmu  OOIDKHO
BbIMOSHATLCS TOJNbKO B OTaNNMBAEMbIX repMeTU3MPOBAHHBIX OTCEKAX.

7.2.2 Perynatop LOMKEH TpaHCMOPTUPOBATHCA B KIMMATUYECKMX YCIOBUSIX, KOTOPbIE COOTBETCTBYIOT
ycnosusm xpaHeHusid5 cornacHo FOCT 15150, Ho npu gaBneHun He Huxke 35,6 kla n TemnepaType He Hwke
MUHyc 40 °C unu B yCnoBusix 3 Npy MOPCKMX NepeBO3Kax.

7.2.3 Bo Bpems norpy3o-pasrpy304Hbix paboT 1 TpaHCNopTUPOBaHUM 3anakoBaHHbIM Npubop He JomkeH
noaBepratbCs Pes3kuM yaapam u BrvsAHMI0O atmocdepHbix ocagkoB. Cnocob pasmelleHnst Ha TPaHCMOPTHOM
cpencTBe AOIMKEH UCKIoYaTh MepemeLleHne perynsropa.

7.2.4 lNepen pacnakoBbiBaHWEM NMOCIE TPAHCMOPTUPOBAHUS NPY OTpULLATENBHOM TeMNepaType perynatop
HeobX0aMMO BblaepXaTb B TeyeHre 3 4acoB B YCNoBusix xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM nsrotoBuTens

8.1 TpousBoguTenb rapaHTUpyeT COOTBETCTBUE perynatopa TexHM4Yeckum ycrosusm TY Y 33.2-
13647695-003:2006. MNMpu He cobniogeHnn notpebutenem TpeboBaHU yCNoBUA TPAHCMOPTUPOBAHWS, XpaHeHus,
MOHTaxa, Hanagku 1 aKCnnyaTtauum, yKasaHHbIX B HacTOSILLEM PYKOBOACTBE, NOTpebutenb nuaeTcsa npasa Ha
rapaHTuio.

8.2 lapaHTUMHBLIN CPOK 3kchnyaTauum - 5 net co OHA OTrpy3kuM perynsatopa. [apaHTUMHBIN CPOK
SKCMNNyaTauum peryknaTopoB, KOTOpbIE MOCTABMSKOTCS HA 3KCMOPT - 18 MecsiLeB Co AHA NpocrnefoBaHUs NX Yepes
rocyapCTBEHHY rpaHuLy YKpauvHbl.

8.3 Mo poroBopeHHOCTM € NOTPeEOUTENEM NPEANPUATUE-U3TOTOBUTENb OCYLLECTBNSET NOCnerapaHTUiiHoe
TEXHMYEecKkoe OOCMnyXMBaHWE, TEXHWYECKYI0 NMOAAEPXKKY M TEXHUYECKME KOHCYNbTauum No BCEM BuAam CBOEN
NpoAYKLMM.
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NMPUNOXEHUA

NMpunoxeHune A - NabapnUTHble U
npucoeauHNTErbHbIE pasmMmepbl

Pa3mepbi yughpoesbix uHOukamopos (ducrieee): MAPAMETP, 3ABJAHHA

LArAME MIK-112
z
-
PY
-

o
o
lﬁ

AMIKPOA

PucyHok A.1 — BHewHuli 8ud u pasmepbl 4ugppossix uHOUKamopos peaynsmopa MUK-112

Bud Bud Bud
c3adu cOoky cnepedu

= |

. C
O C1

162 max

170 max (moHmMaxHasa 2nybuHa)

PekomeHdyemasi monwuHa wuma om 1 00 5mm.

PucyHok A:2 =[ abapumHbie pasmepb! peaynsmopa MUK-112

Pasmemka omeepcmul Ha wjume

! 150 min

100 min

_____ S I 45 *06

PucyHok A.3 - Paamemka omeepcmuli Ha wume
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NMpunoxeHune b - NoagkntoyveHne perynatopa. Cxembl
BHELWHMX COeaAUHEeHUN

AnanoroBble Bxoasl Al1, Al2

TCM/TCI

Tepmonapa \ m WnTepdeiic
Tok .

Hanpsxenue
\*j

19213 | .

@ e

ﬂMTaHMe§W§ 2 2

24V
) | v A -A
[vcKpeTHbie Boixoobl  RY
DO1, D02 AHanorosbIn

BbIXOA

PucyHok B.1 - lModknoyeHue k peeynamopy MUK-112 (ucnonHeHusi Ha =24 B)

AnanoroBble Bxoabl Al1, Al2

TCM/TCH

‘Tepmonapa

Tok
HanpsixeHue

DO1 DO2

[ncKpeTHble BbIXOAbI TR
DO1, DO2 AHanorosbIn
BbIX0Oq

PucyHok b.2 - [ModknroyeHue K peaynsmopy MUK-112 (ucrnonHeHus Ha ~220 B)
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MpunoxeHue b.1 NMoaknoYeHNe NCNONTHUTENbHbLIX YCTPOUCTB K
aHanoroBowmy Bbixoay AO

/3 % , Dﬁ)
] S,
il o
- 1 i
= L]
E: oo
= © [] D[]r
= sl @
= ol
= g oot

PucyHok b.3 - lNonoxeHue nepembidek JP1 Ha nname npoueccopa 0nis.ebibopa Ouana3oHa aHan0208020 8bixo0a

[NonoxxeHne nepemblyek JP1 Ha
[nanasoH BbIXOOAHOrO curHana nnare fApoteccopa (CM. pUCyHok
BblLLE)
Ot 0 MA fo 5 MA [2-4], [7-8]
Ot 0 MA go 20 MA [2-4], [5-6]
OT1 4 MA o 20 MA [2-4], [5-6]
OT1 0B no0B [1-2], [3-4]

MpumeyaHue. 3HayeHne 4 MA yCTaHaBnNMBaeTCa Npy KanMbpoBke aHanoroBoro BbIxoaa.
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MpunoxeHune b.2 MNMoaknoyeHne AUCKPETHLIX Harpy3okK

PucyHok B.4 - [ModknrodeHue ducKpemHbIx Hagpy3oK K peaynsmopy MUK-112

lMpumeyaHus.

MMpn noakmoYeHNM WHAYKTMBHBLIX Harpy3oKk (penepmmyckaTenu, KOHTaKTopbl, coreHouabl W T.M.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOA4aM KOHTporfiepa BO U3bexaHue Bbixoda M3 CTPOsSi BbIXOQHOIO TpaH3ucTopa
n3-3a GONbLIOrO TOKA CaMOWHAYKUUWM napannenbHo Harpyske. (obmoTke pene) Heobxooumo ycTaHaBNMBaTb
6nokvpytowmii avon VD — cM. cxemy noakmnoYeHus. BHelHWn anon ycTaHaBnMBaTb Ha KaXOOM kaHane, K
KOTOpPOMY MOAKIOYEHA MHOYKTUBHASA Harpyska.

Tun yctaHaesnueaemoro gvoga KO209, KO258, 1N4004...1N4007 vnn aHanorm4yHblA, paccunTaHHbIA Ha
obpaTHoe HanpsixeHne 100B, npsimoni Tok 0,5A.

PekoMeHAaLUM No NOAKIMOYEHUIO UHAYKTUBHOW Harpy3ku Ansi MexaHM4ecKoro pere.

rae; R1 - peanctop MJTT-1-39 Om-5%;
C1 ~koHpeHcatop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHgykTMBHasa Harpyska.

PucyHok B.5 - Cxema nodkodeHusi UHOykmueHoU Hazpy3ku A5 MexaHU4ecKozo pere

MpumeyaHus.
1. Ha pwucyHke B.5 ycnoBHO nokasaHO pacrnorioXeHue W HasHavyeHue 3aMblKaloLMX KOHTaKTOB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcrMmanbHO AonyCcTMMOe HanpshKeHne U MakCMManbHO A0MYCTUMbINA TOK:
- 0o 250 B (8 A) nepemMeHHOro Toka npu pe3mcTUBHOWN Harpyske;
- 0o 250 B (3 A) nepemeHHOro Toka npu MHAYKTUBHOM Harpy3ke (cos=0,4);
- o7 5B (10 mA) go 30 B (5 A) NoCTOSIHHOIO TOKa Npu Pe3UCTUBHON Harpyske.
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Mpunoxenune 6.3 Cxema nogkniovyeHusa nHtepcgenca RS-485

s3@00Q0AIE

MpeobpasoBaTenb MHTEpPdencos
Br-485 (RS232/485), nnn
BMn-52 (USB/485)

| RS232 unn USB

PucyHok b.6 - OpeaHu3ayusi uHmepghelicHOU C8513u Mex0y KOMbIomepoM U peayrnsamopamu

L oo 1200m R1
i RS485
s Lo :
RGND
A+ B- A+ B- A+ B- " o 32ycrpoitcTa A+ B-
01 02 03 31
MUK-112 MUK-121 MUK-24 MTP-8

1. K ogHomy nopty COM wnu USB komnbioTepa MoxeT ObiTb RMOAKMOYEHO A0 32 yCTPOWCTB, BKIOYas
npeobpasoBartens nHrepdericos bINn-485 (brin-52).

aoblrwbh

Obwasa annHa kabenbHOM NMMHUN CBA3N HE JoIMKHA npeBbiwaTe 1200 M.
B kayecTBe kabenbHOM NMHUK CBSI3N NPEANOYTUTENBHO UCMONb30BaTh AKPAHMPOBAHHYH BUTYHO Napy.
[nvHa otBeTBNEHUI Lo A0oMmKHA ObITb KAk MOXXHO MEHbLLEN.
K uHTepdeicHbIM BXogam, pacrnosfioXXeHbIM BoKpaviHuX-To4YKax COeaUHUTENbHOW NUHUKM HeobXoauMo

NOAKMIOYNTL [ABa TepMUHanbHbIX pesvctopa comnpoTuBneHnem 120 Om (R1 u R2). MNogknodeHne
pesuctopos k perynartopam Ne 01 — 30 He TpebyeTca. FloaknioveHne TepMmHanbHbIX pe3ncTopoB B 6noke
npeobpasoBanuns nHtepdericos brNN-4854BlLN-52) cmotpn B PO Ha Bl1A-485 (BIrA-52). MNogkntoyeHne
TepmuHanbHux pesmctopos B MUK —112 cmoTpu npunoxerve 6.3 (pucyHok B.7).

Pasbem-knemma X3

MNpuemonepenaTymk
RS-485

[©)

JInHna cBaAsmn

+A

1200m  XP2

F———————
1

MogkrtoueHve |
1
TepMUHarbLHoro)|
! _pesucropa _ !

PucyHok b.7 - PekomeHOyemas cxema rnodkoyeHus1 uHmepgpetica RS-485

(3kpaHnpoBaHHas BMTas napa)
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NMpunoxeHune B - KOMMyHUKaunoHHbIe pyHKUUN

MpunoxeHue B.1 O6wme cBegeHus

MwukponpoueccopHbin perynstop MUK-112 obecneunBaeT BbINOMHEHNE KOMMYHUKALUOHHON (OYHKLUM MO
uHTepdency RS-485, nossonsiowen KoHTponuposaTb W MoauduumpoBaTe €ro napameTpbl Mpu MOMOLLM
BHeLLHero ycTponcTea (3BM, MMKpONpOLECCOPHON CUCTEMBI YNPaBneHus).

MHTepdenc npegHasHavyeH ONS KOHMUIypMpoOBaHUSA perynatopa, ANS UCMONb3oBaHWUA B KayecTBe
yAaneHHoro ycTtponctsa npu paboTe B COBPEMEHHbIX CeTAX ynpasneHns u cbopa wuHpopmaumm (npuema-
nepegayn KomaHa v ganHeix), SCADA cuctemax v T.M.

MpoTokonom cBsA3n no uHTepdeicy RS-485 sensetcs npotokon Modbus pexvm RTU, (Remote Terminal
Unit).

[ns paboTbl HEO6XOAMMO HacTPOUTb KOMMYHUKALMOHHbLIE XapakTepucTuku perynatopa MAK-112 Takum
o6pasom, 4TOGbLI OHM coBnaganu C HacTporkamMu obMeHa AaHHbIMW TNaBHOMO KOMMbIOTEPA. XapaKTepuCTUKK
ceTeBoro obmeHa HacTpausatoTca Ha YPOBHE SYS koHdurypauun.

Mpu obmeHe No MHTepdercHOMY KaHany CBA3W, eCriv NpoUCXOAMWT Mepefaya AaHHbIX OT perynsitopa B
ceTb, Ha NnepegHen naHenu perynatopa muraeT nHgukartop IHT.

MporpammHo focTynHble pernctpbl perynsatopa MUK-112 npusegeHsl B Tabnutie B.1.
Joctyn k pernctpam onepaTusHoro ynpasneHnsa Ne 0-24 paspeLueH nocTOAHHO.

JocTyn k pernctpam nporpammunpoBanusa 1 koHdurypaumm Ne 252175-paspeluaeTcs B cnyyae yCTaHOBKU
«1» B perncTpe paspeLueHus nporpaMmmmpoBaHmsa Ne 24, KoTopoe BO3MOXHO OCYLLECTBUTbL Kak C NnepegHen naHenu
perynatopa MUK-112, Tak u c nepcoHansHon 3BM.

KonunyecTBo 3anpalumBaeMbix perMcTpoB He OOMKHO.ApeBbliaTe 16. Ecnu B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-112 B oTBeTe orpaHudMBaeT UX KONMYeCTBO A0 nepBbiX 16-TM perncTpos.

Mpu nporpammupoBaHn ¢ OBM HeobxoAuMMO KOHTPORMPOBAaTb AManas3oHbl W3MEHEHWUs 3HaYeHun
napamMmeTpoB, yka3aHHble B Tabnuvue B.1.

[ns obecnevyeHns MWHMManbHOro BpeMeHW peakuuu Ha 3anpoc ot OBM, B perynsartope cywecTsyet
napameTp — SYS.02. «Tanm-ayT kagpa 3anpoga B CUCTEMHbIX TakTax perynstopa 1 Takt = 250 Mkc». MUHMManeHo
BO3MOXHbIE TaliM-ayThbl A1 pa3fnnyHbIX CKOPOCTEW crneaytoLLme:

Tanm-ayT,
Bpems nepepnauu
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
Mcek
(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

Bpemsinepegauv kagpa 3anpoca - naketa u3 8-mv 6anT onpeensieTcs COOTHOLLEHNEM
(roe: oguHnepenaBaembivi 6anT = 1 crapt 6ut+ 8 6ut + 1cton 6uT = 10 6UT):

(10 6mT * 8 GanT + 7 6MT)
Tnepepaum = 1000 * , MCeK
V 6uTt/cek

Ecnn Habnopatotca vacTele cbou npu nepefadve AaHHbIX OT perynsatopa, To Heobxooumo yBENUYUTL
3Ha4YeHue ero TarM-ayTa, HO MpU 3TOM Y4eCTb, YTO HEOOXOAUMO YBENUYUTL BPEMS MOBTOPHOro 3anpoca ot ABM,
T.K. BCerga BpeMsi NOBTOPHOTO 3anpoca A0MKHO ObITb 6onblue Tanm-ayTa perynaropa.
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A
YnpaeneHue
(DTR/RTS)
Mepenava Mprem Mepenaya
A ?
MNepepnava
(Tx) — e
3anpoc ot ﬁ
MNaBMm |
A > T
Mpuem
(Rx)
OTBeT OT
Yperynatopa
+—>
Tdelay1 Tdelay2> Tdelayﬁ
TronHbiit
<

’
PucyHok B.1 - BpemeHHble OuazpamMbl yripasneHusi nepedaded u npuemom broka uHmepgheticos bI-485 (BI1-52)
Taelayr — 3agepxka Ha aBTomatuyeckoe nepeknodeHve BFIA-485 (BlMW-52) Ha npvem paHHbIX. OHa
CcoCTaBnsieT BpeMsi nepegaydn ogHoro 6anTa.
Tdelay2 — BPEMsi peakumm yCTPONCTBa Ha 3anpoc AaHHbIX:

Tdelays — 3afepKka Ha nepefady nocrnegHero 6anta u3 oydepa B NUHUIO.
Thonuwin — MMHUManbHOE BpeMs OTBETa.
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MpunoxeHune B.2 Tabnuua nporpammMHO AOCTYNHbLIX PErMCTPOB perynaTopa

MUK-112
Tabnuya B.2 — [MpoepammHo docmyrnHbie peaucmpb! peaynsmopa MUK-112
S g
SEIE:
S
5 ,§ g g & ®opmar MyHkT HaumeHoBaHue napameTtpa [Ounana3oH n3ameHeHusi
20 = AHHBLIX MEHIO (mecATUYHBIE 3HaYEHNSA)
> E 9 A
[
eco
PerncTtp naeHtudmkauum perynsropa: 112 01 DEC (sHauenve
03 0 INT SYS.04 Mn.6anT - kog (Mogens) perynsitopa 112 DEC, perucrpa)
Crt.6anT - Bepcus nporp. obecneyenus 01 DEC 112 01 DEC (no-6awnTHo)
MepegHas 3HayeHune aHanoroeoro Bxoga Al1, Al2
03 1,2 INT naHens napameTp Ot MuHyc 9999 no 9999
03/06 3 INT SYS.04 Koppekuusi nokaszaHuin gatyvka
TEPMOKOMMEHCaLMK
03 4.5 INT Beixogbl DO | Pervctp guckpeTHbix Beixogos DO1 1 DO2 0'=otkn., 1 —BKN.
Nepentsisi 3HayeHve ynpaBnsioLLero BO3aencTeuns,
03 6 INT ngHgnb nogaBaeMoro Ha aHanorosbin Beixog AO O10p48099,9
perynsitopa
03 7 INT ”ﬁgﬁgﬁfﬂ Pexum paboTbl perynatopa 0- py4yHon, 1— aBTOMaTy.
03/06 8,9 FLOAT ”ggﬁg:‘:‘” Bananas Todka (slave/master) OT MuHyc 9999 710 9999
03/06 10 FLOAT PaccornacoBaHve mexay BXoAHbIM
napametpom PV un 3agaHnem perynstopa SP
MonoxeHne mexaHnama. 1) BHYyTpeHHSS OT1 0000 Ao 0999
03/06 11 FLOAT nepemMeHHas crnexeHus 3a Bbixogom 6e3 OC. 2)
Bxop Al2 ¢ OC.
03/06 | 1213 | FLOAT E:g'gg' KoadhchuumeHT yeunenus(@lave/master) OT 000,1 70 050,0
03/06 14,15 FLOAT E:Bgl Bpewms nHTerpupoBaHusi(slave/master) Ot 0000 go 6000
03 /06 16,17 FLOAT E:ng BpemsrauddepeHurpoBaHus(slave/master) OT1 0000 go 6000
03/06 18- 23 FLOAT Peseps
0 — 3anpeLyeHo,
03/06 24 INT LOAD.00 PaspeLueHue nporpammmnpoBaHns 1 — paspeLLeHo
AIN1.00;
03/06 25,26 INT AIN2.00 Tun wkansl Ot0pmo 17
03/06 27,28 INT ﬁm;g] HwxHWA mpeaen wkanbl OT MuHyc 9999 no 9999
03/06 | 29,30 INT ﬁm;'gg‘ BepxHuiA Npeaen LWKkanb! OT MuHyC 9999 710 9999
AIN1.03; 0 — «XXXX», 1T — «XXX,X»,
03/06 31,32 INT AIN2 03 [MonoxeHue geunmanbHOro pasaenurens 2 — @300, 3 — €X. 30000
AIN1.04; MocTosiHHas BpeMeHW BXOAHOro LiMpoBOro .
03 /06 33,34 INT AIN2.04 dunbTpa Ot 000,0 po 060,0
AIN1.05; MakcumanbHasi AnMTeNIbHOCTb UMNYNbCHON MOMexXu .
03/06 35,36 INT AIN2 05 NS curkana Ot 000,0 go 005,0
AIN1.07; MeTog TemnepaTypHOI KOPPEKLMIU BXOAHbBIX 0 — pyyHas
03 /06 37,38 INT AIN2.07 CUrHanoB TepMonap 1 — aBTOMaTMyeckas
AIN1.08; 3HayeHne TeMnepaTypbl B peXMME pyYHOU
03706 39,40 INg AIN2.08 KOPPEKLUMM BXOAHbIX CUTHANoB OT TepMonapbl OT muHyc 99,9 0 99,9
03/06 41,42 INT 882;8] KoadpdpuumeHT Koppekuum (cMeLLeHne) OT MuHyc 9999 no 9999
DOT1.00; | JNoruka paboTbl BbixogHoro yctponctea DO1,
03/06 43,44 INT DOT2.00 DO2 OT1 0000 oo 0006
03/06 4546 INT DOT1.01; McTOYHUK aHanoroBoro curHana ans Ot 0000 A0 0001
DOT2.01 ynpaBneHus AUCKPETHbIM BbIXOA0M
00,00* — cTaTnyeckun
DOT1.02; OnuTenbHOCTb UMMyrbca BbIXOOAHOMO ! .
03/06 | 47,48 INT DOT2.02 | ycrporicrea DO1, DO2 000,1 - 999,9"
MMMYNbCHbIN
03/06 | 4950 | FLOAT | DOT103 |y raaaMIN DO1, DO2 B Ananasone wkans!
DOT2.03 BblGpaHHOro TMna garymka
03/06 | 51,52 | FLoaT | DPOT10% | yoraaa MAX DO1, DO2 B Ananasone wkans!
DOT2.04 BbIOPaHHOro TMNa gartynka
03/06 53,54 FLOAT nggg 'vcTepesuc BoixogHoro ycTpoiictea DO1, DO2 OT MuHyc 9999 no 9999
DOT1.06; BesonacHoe nonoxeHue BbIXogHOro yctpornctea | 0 — nocnegHee nonoxeHune
03/06 55,56 FLOAT DOT2.06 DO1 1 DO2 npu 06pbIBE faT4mka 1 — OTKN. 2 — BKI.
3/06 57 INT CTRL.00 Tun perynatopa Ot 0000 go 0012
CTRL.01; 0000 — obpaTtHoe
03/06 58,59 FLOAT CTRL.04 Twn ynpaBneHus perynsitopa(slave/master) 0001 — rpsiMoe
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OkoH4aHuUe mabnuuysl B.2 — [poepammHo docmyrHbie peaucmpbl peaynsmopa MUK-112
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CTRL.02; CKOpOCTb AMHAMMYECKOW GanaHCMpPOBKM
03/06 60,61 FLOAT CTRL.05 3agaHusi(slave/master) OT1 0000 go 9999
03 /06 62 FLOAT CTRL.07 Bpems mexaHusma Twm, nepuog NAAQ-LUIAM Ot 000,0 go 999,9
03 /06 63 FLOAT CTRL.08 MuHUManbHas AnuMTenbHOCTb UMnynbca TMUH OT 000,0 oo 999,9
03/06 64 FLOAT | CTRLO9 | 3aAepx«a Ha sniouenne DO s OT 000,0 £10 060,0
NPOTMBOMOMIOXXHOM HanpaBreHuu
CTRL.03; 30Ha HEeYyBCTBUTENBHOCTU 3-X NO3ULMOHHOIO
03/06 65,66 FLOAT CTRL.06 perynaTtopa (MepTBas 3oHa(slave/master)) O 0000 Ao 9999
03/06 67 INT CTRL.10 'McTepesnc BbIXOOHbIX YCTPONCTB MMMYMbCHOMO Ot 0000 A0 0900 ?
perynsitopa
03/06 68 INT CTRL.12 Orpanunyerne MAX aHanorosow s4emnkm 010000 70 109,9 ?
perynsitopa
03/06 69 FLOAT | CTRL11 | Orpanudenue MIN aHanoroson sueiky OT MuHYE1009,9 A0 109,9 ?
perynsitopa
BesonacHoe nonoxeHune Bbixoda perynsatopa B
03 /06 70 FLOAT CTRL.13 criyyae oTkasa gartdvka, NMHUK CBA3W Unu OT0000 mo 0003
M3MepUTENbHOro curHana
3HaueHve 6e30nacHOro NonoXeHus,
03/06 71 INT CTRL.14 YCTAHABNVBAEMOE NONb3OBATENEM OT1 0000 go 099,9
03 /06 72 INT Peseps
03 /06 73 INT CTRL.22 KoadbpuumeHT koppekumnm K OT1 muHyc 99,99 go 99,99
03 /06 74 INT CTRL.23 CwmeLleHre npu koppekunn B OT MuHyc 9999 go 9999
03/06 75 INT CTRL.24 Orpanuuenve MIN Bxoga Al2@nst oyHKUMN OT MuHyc 9999 no 9999
KOPPEKUMM Unn NpeaBapeHust
03/06 76 INT CTRL.25 Orpanuuerne MAX Bxoga Al2 ansa dyHKLuiA OT MuHyc 9999 no 9999
KOPPEeKUMM 1nn npeasapeHus
03 /06 77 INT CTRL.15 3anpeT nsMeHeHus1 3agaHnsi Ot 0000 g0 0001
03 /06 78 INT CTRL.21 HasHayeHus aHanorosoro Bxoaa Al2 Ot 0000 oo 0003
03 /06 79 INT CTRL.16 Tun TeXHONOrM4YecKor curHanusaunm Ot 0000 go 0001
03 /06 80 INT CTRL.17 YcTaBka TeXH. curHanusauuy "Mulmmym"” OT MuHyc 9999 go 9999
03 /06 81 INT CTRL.18 YcTaBka TexH. curHanusayum. "makcumym” OT MuHyc 9999 no 9999
03 /06 82 INT CTRL.19 'McTepesnc/ TeXHOMNOMMYECKON CrHanmsaumm Ot 0000 go 0900
03/06 83 INT CTRL .20 PaspelueHne JONONMHUTENBHOW WMHAMKaLMK OT 0000 0 0001
napameTpa
McToyHmnk-aHanoroBoro eurHana ans
03/06 84 INT AOT.00 yrnpaBReHVs aHanoroBbimM Bbixogom AO Ot 0000 go 0002
(dPyHKUMS peTpaHcMmccum)
03/06 85 INT AOT.01 HanpasneHue BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoe
03/06 86 INT AOT.02 Haqaanc:e 3HaueHne BXOOHOIo curHana OT MuHyC 9999 f10 9999
paeHoe 0% BbIXOAHOrO curHana
87 KoHe4Hoe, 3HauyeHne BXOAHOro CuMrHarna paBHoe
03/06 INT AOT.03 100% BLIXOIHOrO CUrHaNa OT MuHyc 9999 no 9999
AIN1.06,
03 /06 88,89 INT AIN2.06 KonuyectBo Touek nuHeapusaumm Ot 0000 go 0019
LNX1.00 — | ABcumcchl ONopHbIX TOYEK NMUHEapu3aLum
03/06 90-109 INT LNX1.19 aHanorosoro Bxoaa AIN1 O 00,00 A0 99,99
i LNX2.00 = |, ABcumcchbl OMOPHbBIX TOYEK NMHeapu3aunm
03/06 110-129 INT LNX2.19 aHanorosoro sxona AIN2 Ot 00,00 mo 99,99
LNY1.00-" | OpauvHaTbl ONOpHbIX TOYEK NMMHeapusaumm
03/06 130-149 INT LNY1.19 ananorosoro exona AINA OT MuHyc 9999 no 9999
LNY2.00 — | OpauHaTbl ONOpHbIX TOYEK NMHeapu3aLum
03/06 150-169 INT LNY2.19 aHanoroBoro exona AIN2 OT MuHyc 9999 no 9999
AIN1.09 MuHUManbHOe 3HavYeHne BXOOHOro curHana
03/06 170,171 FLOAT AIN2.09 AL Ot 1500 go 6000
AIN1.10 MakcumanbHoe 3Ha4yeHne BXOOHOro curHana
03/06 172,173 FLOAT AIN2.10 AL OT1 2000 go 22000
CALO.00; HauvanbHoe 1 KOHeYHOoe 3Ha4YeHne KanmbpoBKM
03/06 | 174,175 INT CALO.01 WIKanbl Bbixoga AO OT MuHyc 9999 no 9999
03/06 176 INT HavyanbHoe 3HayeHue LKanbl KanMbpoBkx
[aTtynka TepMOKOMMeHcaLmm
03/06 177 INT KoHeuHoe 3HauveHue Lkanbl KanubpoBku
Aartyuka TepMOKOMMEHcaLMm
03/06 | 178 INT Mepeansn | o, 6xa exona
naHernb
03 /06 179 INT Mepenkss Owwmbka KannmbpoBku
naHernb
03/06 180 INT Mepenriss Ownbka nonb3oBaTens npu KanMbpoBke
naHernb
03 181 INT SYS.02 Tanm-ayT Kagpa 3anpoca Ot 0 go 200
03 182 INT SYS.00 CeTeBon agpec Ot 0 go 255
03 183 INT SYS.01 CkopocTb 06MeHa OTr0p012
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Mpunoxexune B.3 MODBUS npotokon
B.3.1 ®opmat kaxporo 6ainTa, KOTopbIii NPUHUMMaETCA U NnepefaeTcs npubopamm cnenyroLmi:
1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumin 6ut nepenaeTcst nepBbIM.

Kagp Modbus coobuieHuns cneaytoLuin:

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

Foe k<16 — KonmyecTBO 3anpalmBaemMbix pernctpoB. Ecnn B kagpe 3ampoca 3akasaHO 6Gonee 16
perucTpos, perynatop MUK-112 B oTBeTe orpaHMyMBaEeT Nx KONMYecTBO A0 nepsbiX 16-Tu. pErucTpOoB.

B.3.2 Device Address. Agpec ycTponcTBa

Agpec perynatopa (slave-yctpovictea) B cetn (1-255), no koTopomy obpawaerca SCADA cuctema
(master-ycTpoincTeo) co cBoMM 3anpocoMm. Koraa yaaneHHbI KOHTPOep NocbliaeT CBOW OTBET, OH pasmellaeT
3TOT e (COBCTBEHHbIN) aapec B 3TOM More, Y4Tobbl master-ycTponCcTBO 3Has10 Kakoe slave-ycTpoincTBo oTBevaeT
Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbLHbIN KOA onepauumn

MWK-112 nopgoepxuBaeT cnegyowime pyHKunm:

Function Code PyHKLMSA
03 YteHue pervctpa(os)
06 3anucb B OOUH perncTp

B.3.4 Data Field. Mone nepeaaBaembIx AaHHbIX

Mone paHHbIX coobueHnsi, nocbinaemoro, SCADA ‘emcteMon yaaneHHOMY KOHTPOSSEpY COOEPXUT
[o6aBo4HO MHOpMauuio, KoTopas Heobxoduma slave-yeTponcTBy Ans getanusauum dyHkumm. OHa BKIOYaeT:

® HayarbHbI aApec perucTpa n KonmydecTso permcTpoB Ans gyHkunm 03 (YTeHune)

® afpec peructpa n 3HavyeHHue 3Toro permctpa ans dyHkumm 06 (3anuchb).

[Mone AaHHbIX coobLLEeHUs, NOCkINaemMoro B:oTBeT YAaneHHbIM KOHTPOMNNEPOM COAEPXKNT:
e KonuyecTBo 6ant oTBeTa Ha yHKumto 03 N coaepxnMoe 3anpalLmBaemMbiX PErMCTpoB
® afipec perncTpa u 3HadeHHue 3Toro peructpa Ana dyHkumnm 06.

B.3.5 CRC Check. None 3Ha4eHNsA KOHTPONbLHON CYMMbI

3HayeHVe 3TOro nons - pesynbTaT KOHTPOMNS C MOMOLbK LuKnuMdeckoro msbbitodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHusa coobuleHusa (address, function code, data) nepepawolwee yCTPONCTBO
paccuntbiBaeT CRC kog 1 nomMeuiaeT ero B koHew, coobuieHns. MNpuemHoe yctporncteo paccumTeiBaeT CRC kog
NPUHATOrO cooOLleHUs u cpaBHMBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 3TO
03Ha4aeT YTo MMEET MEeCTO KOMMYHUKALIMOHHAsA oLwnbKa. YCTPONCTBO He BbINOMHAET OEWCTBUN U HE AaeT OTBET B
cnyyae obHapyxeHns CRC owmnbki.

MocnepoBatensHocts CRC pacyeTos:

. 3arpyska CRCpernctpa (16 6ut) egmHuuamn (FFFFh).

» Nckmovarowee U ¢ nepebiMm 8 6uT Banta coobuierus n cogepxmmbim CRC peructpa.

. CpBur pesyfbTaTta Ha oauH 6UT BNpaeo.

. Ecnu egsuraemoiin 6ut = 1, nckniovatowee UNU copepxxmumoro pernctpa ¢ A001h 3HauyeHnem.
Ecnu caBuraemblii 61T Hynb, NOBTOPUTL Lwiar 3.

. NoBTopsATb Waru 3, 4 n 5 noka 8 caeuroB He ByoyT UMETH MECTO.

. Ncknrovarowee UIN co cnepyrowmmm 8 6ut 6avita coobuieHns n cogepxmmbim CRC peructpa.
. MoBTOpATHL Waru ot 3 oo 7 noka Bce 6aiTbl coobLEeHNs He obpaboTatoTcs.

. KoHeuHoe copepxnmoe perncrpa n 6ygeT 3Ha4eHMeM KOHTPOSbHOM CYyMMBbI.

Korga CRC pa3melyaeTcs B KoHUe coobuieHns, mnagwmi 6ant CRC nepegaetcsa nepsbiM.
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MpunoxeHune B.4 ®opmaTt KOMaHAa

YreHune Heckonbkux peructpoB. Read Multiple Register (03 )
Crepytowmn dgopmaT ucnonb3yetca AN nepeaayy 3anpocosB OT KOMMbIOTEPA U OTBETOB OT yAaneHHOro

YCTPOMWCTBA.

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 ycTponcTBa. 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» u n <16 — KONMYeCcTBO 3anpalluBaeMbiX peructpoB. Ecnn B kagpe
3arnpoca 3akasaHo 6onee 16 peructpos, perynstop MVK-111 B oTBeTe orpaHu4MBaEeT uUxX KONMYECTBO OO0 NepBbIX

16-Tn perncTtpos.

Mpumep 1:

1. YUteHue pernctpa

3anpoc yctpomnctBy. 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 ycTponcTtBa. 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

Crnepgytoluas KomaHaa 3anucbiBaeT onpegeneHHoe 3HaveHune B pernctp. Write to Single Register (06)

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

DEVICE | FUNCTION DATA CRC
ADDRESS | CODE 6 REGISTER DATA/ VALUE

1BYTE 1BYTE HB LB HB LB LB HB
Mpumep2:

YcTaHoBUTL BpeMs AuddepeHupoBaHus perynsatopa 74 cekyHabl B yCTporcTBe ¢ agpecom 20.
Set Td 1074 sec (004A Hex) on Device address 20.

3anpoc yctpounctey. 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 yctponctea. 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 PekomeHaaumm no nporpaMmmmpoBaHnio o6MeHa AaHHbIMU C
perynatopom MUK-112

B.5.1 lpu onepaumsax BBoga / BbiBoga (C nporpammHbiM ynpasneHuem DTR/RTS), Heobxoaumo
yoepxusatb curHan DTR/RTS go okoHvaHus nepefaym kagpa sanpoca. [ina onpegeneHus MOMeHTa nepegayn
nocnegHero cumsona u3 Gydepa nepegadn COM noprta pekomMeHOyeTcs MCNonb3oBaTh AaHHYK DyHKUMIO:

WaitForClearBuffer.
void WaitForClearBuf(void)
byte Stat;

__asm
{
a1:mov dx,0x3FD
in al,dx
test al,0x20
jzal
a2:in al,dx
test al,0x40
jza2

B.5.2 Kagp otBeTta oT perynatopa nepefaeTcs perynsatopoM, C 3agepxkon 3 — 9 MC OT MOMeHTa
NPUHATUS Kagpa 3anpoca. [na oxuaaHus kagpa oTBeTa He pekomeHayeTesi ucnonb3oBatb WinApi: Sleep( ), a
ucnonb3oBaTe OVERLAPPED cTpykTypy 1 onpefensatb NofnyYyeHme oTBeTa OT perynsaropa crieyoLwmnm KogoM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TaimayT Ha nony4eHve oTBeTa.

B.5.3 lNocne nepenayn kagpa oTBeTa perynsaTopy HeobxoamMma naysa =1Mc Ans NePEKiOYEHNs B PEXUM
npvema. [na oxuaaHus Takke He pekoMeHayeTcsa ncnonb3oaTh yHkumio WinApi Sleep( ).

B.5.4 Mpumep pacyeTa KOHTPOSIbHOW,.CyMMbI Ha si3blke CU:

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

{

unsigned int crc;
unsigned char bit_counter;
crc = OxFFFF; [/ initialize crc

while ( number_byte>0")

crc A= *buff++ ; /I crc XOR with data
bit_counter=0; /I reset counter
while ( bit_counter < 8)

ifi(.crc & 0x0001 )

{
crc >>= 1; /I shift to the right 1 position
crc A= 0xA001; // crc XOR with OxA001
}
else
{
crc >>=1; /I shift to the right 1 position
}
bit_counter++; /I increase counter
number_byte--; // adjust byte counter
}
return (crc); // final result of crc

}
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MpunoxeHue B.6 Bnok KOHTpons own6okK

B cucteme BO3MOXHbI OLUMOKN TPEX TUMOB.

1) «Owunbka Bxoga», Korga BXOOHOM CUrHam BbIXOAMT 3a npegenbl [OMyCTUMOro JuanasoHa C
nocneaywowen nugukauuen Errl unn ErrH Ha gucnnee NMAPAMETP n cooTBeTCTBEHHOM YCTAaHOBKOMW
ouToB B peructpe 110

Peructp 178 “Owwmnbka Bxoga” cknagbiBaeTcs Co Crieayrowmx 6uTos:
but 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0

ErrL I

-k koA 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Crapwwuii 6ant Mnagwwin 6ant
2) «Owmbka kanmbposkn» — napameTpsl kannubposkn Al nnmm Al BeIXoAST.3a AONYCTUMBIA AMANa30H.
Kontponupyetca Ha ypoBHsix AIN.09 u AIN.10 ansa cpaBHeHWs C OaHHbIMW Tabmvubl 5.2 ans
COOTBETCTBYIOLLErO TMNa AaTunka. Bo3amoxkHas npuynHa — HeBEpHO NpoBeaeHa kannbpoBka.
Pernctp 179 “Owwmbka KannbpoBkn” cknafbiBaeTCsi CO CrieayroLwmnx GuTos:
But 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
<< <7< >< [ ><] ErcH ErcL |
-k kopy 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Crapwwii 6ant Mnagwwn 6ant
MHovkaums paHHoOW oOwuvbkM BO3MOXHa Tomnbko B pexvume KOHOUIYPALINA. Tpu Hanuumm
COOTBETCTBEHHON OLWMOKM BKNIOYAETCA COOTBETCTBEHHBbIE, WHAMKATOPbI A — BEpXHU npegen
curHana AU BHe ponyctumoro guanasoHa, V- HWHWUA npeden curHana AU BHe gonyctumoro
ananasoHa.
«Owwnbka nonb3oBaTens» npu kanubpoBKe WMEET, MecTo Npu MOMbITKE 3adaTb NapameTpbl,
KOTOpble BbIXOOAAT 3@ [ONYCTUMbIA JAWana3oH 'Afs’ [OaHHOrO Tuna BXOAHOMO — curHana.
MpoeHtudmumpyetca coobuwenve ErrC Ha gucnnee NMAPAMETP ¢ ycTaHOBKOW COOTBETCTBYHOLLENO
6uTta B pernuctpe 112.
Pernctp 180 “Owmnbka nonb3osatensa” cknaabliBaeTcs co creayoLux 6utos:
But 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
REM | MAN |
-k koA 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

Crapwwii 6ant. Mnagwwin 6anT
But MAN — cooTBeTCcTBYeT owwnbke npy kanubpoBke c nepegHen naHenu, REM — cooTtBeTcTByeT
nonbITKe 3anncy 3aBeJoMQ OLLNOOYHBIX MAapaMeTPOB KannbpoBKN C BEPXHETO YPOBHSI.
CoobuieHne ErrC KBUTMPYETCA.MOBTOPHLIM HaxaTueM knasuwm [&].
Bo3MOXHbIE NPUYKHBI:
- OTCYTCTBME BXOAHOIO CUrHana;
- HECOOTBETCTBME BbIOPAHHOIO. TMMA BXOAHOIO CUrHarna yCTaHOBIEHHbBIM NepeMbIYKaMm;
- He npoBoaunach kannbpoBka.
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NMpunoxeHue I' - CBogHaa Tabnuua napameTpoB
perynatopa MUK-112

Tabnuya I".1 - CeodHas mabnuya napamempos peaynsamopa MUK-112

Enm-
n 3HaueH. no LWar
YHKT Na HULbI [Ouana3oH n3ameHeHusi ) ) Pasmen n
pametp ymon usme A pumMeyaHue
MeHI0 n3me- napameTpa
YaHuIo HeHus
peHus
PID (F :d) HacTtpowka koachdpuumeHntos MU perynatopa
00 KoadbcpuumeHT yeunenus | eq. 000,1 - 050,0 001,0 000,1
perynstopa SLAVE
(Begomblii)
01 Bpemsi uHTerpmpoBaHust | cek. 0000 — 6000 0020 0001 0000 — oTkn.
perynsatopa SLAVE
(Begomblii)
02 Bpewmsi Cexk. 0000 — 6000 0000 0001 0000 — oTkn.
anddepeHunpoBaHust
perynsitopa SLAVE
(Begomblif)
03 Bpemsi uHTerpmpoBsanua | eq. 000,1 —050,0 001,0 000,1
perynstopa MASTER
(Bepywmi)
04 Bpewmsi uHTerpmpoBaHms | cek. 0000 — 6000 0020 0001 0000 — oTkn.
perynstopa MASTER
(Beaywunit)
05 Bpewms cexk. 0000 — 6000 0000 0001 0000 — oTkn.
anddepeHumpoBaHms
perynstopa MASTER
(Bedywumi)
AIN1(A /n 1) HacTpoiika napameTpoB.6/i0ka Npeo6pa3zoBaHUA aHaNoroBoro
BXxoAaHoro curHana Al1
00 Twn aHanorosoro Bxoaa 0000 — uHTepdencHbIit BBOA 0000 0001
0001 — nNUHeNHbIA
0002 — kBagpaTHecKuii
0003 — TCM 50M
0004 — TCM 100M
0005 4 rp.23
0006 — TCI 5001, Pt50
0007 —TCI1 100r1, Pt100
0008 — p.21
0009 — nuHeapu3oBaHas LiKana
0010 — Tepmonapa
NnnHeapusnpoBaHasa
0011 = Tepmonapa TXK (J)
0012 —Tepmonapa TXK (L)
0013 = Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TIMM10 (S)
0016 — Tepmonapa TP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHyc 9999 o 9999 000,0 Mnagwwi
pa3mMaxa Lukasnbl eq. paspan
02 BepxHuit npeaen TexH. | OT MuHyc 9999 no 9999 000,0 Mnazuwuit Ecnm n.00 BbiGpaH B
pasmaxa LKkanbl en. pasps Ananasoxe 0006-0008,
0011-0017 To 3Ha4yeHune
03 MonoxeHune 0000 0000 STUX NYHKTOB U3MEHUTL
AeummanbHOro 000,1 Henbasi.
pasgenurens 00,02
0,003
04 [MocTosiHHasi BpEMeHU Cex. 000,0 — 060,0 000,0 000,1 000,0 — oTkn.
undposoro punbTpa
05 MakcrmanbHas cek. 000,0 - 005,0 3awmTa ot
ANUTERbHOCTD MMMYNbCHBIX MOMEeX
UMNyNbCHON MOMEXH
06 KonunyecTBo yyacTkoB 0000 - 0019 0000 0001
nuHeapu3sauun Bxoga Al
07 MeTop TemnepaTypHon 0000 — pyyHas koppeKums 0001 0001 T=Tuam+Tkop.py4
KOppEeKLUMM BXOOHbIX 0001 — aBTOMaTN4eCKas (cm.AIN.08)
CUrHanos OT Tepmonap Koppekuus T=Tuam+Tkop.aBT
08 3HayeHue TemnepaTypbl | TEXH. OT1-099,9 oo 999,9 000,0 000,1 Tkop.py4
B PEXUME PyYHOW en. Mpu AIN.07=0000
KOPPEKLMN BXOAHbIX
CurHasmoB OoT Tepmonap
09 MuHumanbsHoe 3HaveHne | Kop Ot 1.000 go 22.00 TonbKo KOHTPOrb
BXogHoro curHana AL AUl
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[TpodomkeHue mabnuybi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112

Enm-
3HaueH. no LWar
MyHKkT HUUbI Onana3oH nameHeHus
MapameTp yMmorn- usme- | Paspen MpumeyaHue
MEHI0 n3me- napameTpa
YaHuK HeHus
peHus
10 MakcumanbsHoe 3HayeHve | Kop Ot 1.000 go 22.00 TonbKo KOHTPOrb
BXogHoro curHana AL ALM
11 KoHTponb cMeLleHns TEXH. OT muHyc 999,9 oo 999,9 WHayumpyeT 3HaveHne
aHaroroBsoro Bxoga en. napametpa CORR.01
AIN2(F 1n2 )HacTpoiika napameTpoB 6510ka Nnpeobpa3oBaHMsi aHaNoOroBoro
BXogHoro curHana Al2
00 MapameTpbl ypoBHs AIN2 Cwm. napameTpbl
...... aHarnorn4yHbl Nnapamert- ypoBHsi AIN1
11 pam yposHs AIN1
AOT (HoF) KoHdmrypaums dpyHKunmn petpaHcmmnccnmAO
00 MCTOYHUK aHanoroBoro 0000 — nsmepsiemasi 0000 0001 3.8 OTKroHeHe
curHana ans BenuyunHa PV E';"*”CMQTC;‘ no
ynpassieHus 0001 — OTKIIOHEHME P\(/)E)SMST(EHLU-HHLU /2
il-é)aJ'IOI'OBbIM BbIXOZ0M 0002 — 3apaHHas Todka SP e BI‘IU(J 2 HNLL )
COOTBETCTBEHHO BEPXHUN
W HUOKHUI npegen wkanbl.
01 HanpaBsnenue 0000 — npsimoe 0000 — AO=y
BbIXxogHoro curHana AO 0001 — obpaTHoe 0001 — AO=100%-y
02 HavanbHoe 3HauyeHve TEXH. OT MuHyc 999,9 1o 999,9 0000 0001 C yyeTom AeunmansHoro
BXOAHOr0O curHana eq. paspenurens.
paBHoe 0% BbIXOOHOrO
curHana
03 KoHe4yHoe 3HayeHne TEXH. OT muHyc 999,9 no 999,9 0100 0001 C yueTom feurmarnsHoro
BXOZHOrO curHana en. pasgenurens.
paBHoe 100%
BbIXOOHOIO curHana
DOT1 (dok 1) Kondomrypauusa BeixogHoro yctponuctea DO1
00 Jlornka paboTbl 0000 — uHTEPENCHBIN BHIBOA
BbIXOJIHOTO YCTPONCTBA 0001 — Gonbe MAX (otHocutensHo MIN—
DOA 0002 — meHsLwe MIN MAX cooTBeTcTBYIOLErO
0003 - B 30He MIN-MAX 3.10 DO);
0004 - BHe 30HbI MINAMAX .
(oTHocUTenbHo MIN= MAX ---
cootgetcTaytoiero DO) =5 -->DO cpaboTaer,
0005 - 0606LeHHast ecnu B kakoM nnbo Bxoae
cuUrHanusauma napameTp BbIA4eT 3a
0006 — He ucnonb3yeTcsl, BbIXOS paMKku TEXHONOrM4eckom
OTKN curHanumsaugumm
01 McTOYHUK aHanoroBoro 0000 — Bxog Al1 0000 0001
curHana ons npasreHns 0001— Bxon Al2
[AVCKPETHBIM BbIXOAOM
DO1
02 [nutenbHOCTb MMNyrbca | Cex. 000,0 —999,9 000,0 Mnag- 000,0 - cratnueckui
BbIXOOHOrO yCTpoWcTBa wni 3.10 000,1-999,9 -
DO1 paspsag UMNYNbCHbIN
(aMHamMmnyecknin)
03 Ycraska MIN DO1 TexH. B nvanasoHe wkansl 020,0 000,1 C yyeTOM geumm.
eq. BblbpaHHOro Tna pasgenutens
aHarnoroBoro curHana n3mepsieMon
BENNYMHBI
04 Ycraska MAX' DO1 TeXH. B avanasoHe wkanbl 080,0 000,1 C yyeToMm geumm.
en. BblBpaHHoro Tuna pasgenutensi
aHarnoroBoro curHana n3mepsieMoi
BENVNYMHBI
05 'cTepesunc BIXOJHOrO TEXH. OT MuHyc 9999 no 9999 000,5 Mnag,.
yctpovictea DO1 en. paspan
06 BesonacHoe nonoxeHne 0000 — nocnegHee 0000
BbIXOAHOro yCTpOuCTBa nonoXxeHve
DO1 B cnydae OTkasa 0001 — oTkn.
Aartyvka, IMHAN CBA3N 0002 — Bkn.
U N3MepPUTENBLHOTO
curHana
DOT2 (dokd) KoHdmrypaumsa BeixogHoro yctponctea DO2
00 AHanormyHo
napameTpam
KOHdUrypaumm
06 BbIXOAHOMO YCTPOWNCTBA
DO1
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[TpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112
n Enw- 3Hau. no War
YHKT Na HULbI [Avnana3oH n3meHeHus ) ) Pa3- n
pametp ymon n3me pumeyaHue
MeHHo n3me- napameTpa Januio HeHUs nen
peHus
CTRL (n': Er L) KoHdpurypaumsa cTpykTypbl perynstopa
00 Twn perynstopa 0000 — 2-X NO3NLMOHHbIN 0000 0001
0001 — 3-X NO3NLMOHHbIN 3.9
0002 - NXa-wmm
0003 — NM-aHanorosbIi
0004 — NMa-aHanoroBkIn
COOTHOLLIEHMS
0005 — kackagHbii MAI-
aHanoroBbIv
0006 — NM-aHanoroBbIv ¢
BHELL. KOppeKuuen 3agaHus
0007 — NM-aHanoroBbIv ¢
BHELUHUM 3aaHusM
0008 — M A-umnynbCHbINn
0009 — MUA-MmnynbCHbIN
COOTHOLLEHUI
0010 — kackagHbii M-
MMMYNbCHBbIN
0011 — NMUA-MMMyNbCHBINA C
BHELL. KOppeKuuen 3agaHus
0012 — M O-nMnynbCHbIN ©
BHELUHUM 3aJaHusM
01 Twn ynpaBneHus 0000 — obpaTHoe 0000 E=SP-PV
perynatopa 0001 — npsimoe E=PV-SP
02 CKOpOCTb ANHAMUYECKOW | TeXH. 000,0 —999,9 000,0; 000,1 4.6.2 0 - otkn. C y4yetom
6anaHcpoBKM 3agaHns | eA/MUH Aeu. pasgenurtens
03 3oHa TEXH. 000,0 —999,9 0000 3.10 [aHHbI napameTp
He4yyBCTBUTENbHOCTU 3-X | en. npeacraenset
noauumoHHoro n N0- NnonoBMHHOE
perynstopa 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eToM AeLmnm.
pasgenutens PV
04 Twn ynpaBneHus 00004~ obpaTHoe 0000 E=SP-PV
perynatopa Master 0001 — npsimoe E=PV-SP
05 CKOpOCTb ANHAMUYECKON | TeXH. 000,0-999,9 000,0 000,1 0 - oTkn. C yyeTom
6anaHcMpoBK/ 3agaHust en./muH neunm. pasgenutens
Master PV
06 30Ha TEXH. 000,0 —999,9 0000 3.10 [aHHbIN napameTp
HEYYBCTBUTEMBHOCTU en. npeacraBnset
MG - perynatopa NOMoOBMHHOE
Master (MepTBasi 30Ha) 3HayeHve 30Hbl. C
y4eTOM AEeLMM.
pasgenutens PV
07 Bpems mexaHuama Tm Cexk. 000,0 —999,9 010,0 000,1 [ns umMnynbcHoro u
unu nepvog NO-WUM LLUWM perynsaTopa
08 MuHumansHasa pauTens- | Cek. 000,0 —999,9 000,1 000,1 [nsa umnynscHoro
HOCTb MMnNyrnbca TMUH perynsitopa
09 3agepxka Ha'BKIOYEHNE | Cek. 000,1 - 060,0 000,1 000,1 3.10 [ns umnynbcHoro
DO B NpoTMBOMONOXHOM perynsitopa
HanpaeneHum
10 nctepesnc 2-x, 3-x TEXH. 0000 - 0900 0000 3.10 C y4yeToM geuum.
NO3ULMOHHOIO eq. pasgenutensa PV
perynaTopa
11 OrpaHuyenvne MUH % 000,0 - 099,9 000,0 Ona ML —
aHaroeroBow A4enku aHanorosoro u MO
perynartopa — UMM perynsTopa.
12 OrpaHnyenne/MAKC % 000,0 - 099,9 099,9
aHarnoroBow A4Yenku
perynsTopa
13 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXO4a perynsropa B NorioXeHve
crnyyae oTkasa gaTyvika, 0001 -0% (oTkn.)
TNVHWKL CBSA3U UNn 0002 — 100% (Bkn.)
N3MepUTENbHOro 0003 — 6e3onacHoe
curHana MONoXeHWe ycTaHaB-
nvYBaeMoe nonb3oBaTenem
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[TpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112
Enm-
3Hau. no LWar
MyHKT n HULbI [Onana3oH nameHeHus ) ) Pas- n
MEHIo apameTp n3me- napameTpa ymon n3me aen puMeyvaHue
YaHuto HeHuA
peHus
14 3HauyeHue 6e3onacHoro
NONOXeEHWS
yCTaHaBnMBaemoro % 0,0 - 099,9 000,0 000,1
nonb3oBaTtenemM
15 3anpeT nameHeHus 0000 — paspeLueHo [nsa perynsatopa
3agaHuns 0001 COOTHOLLEHUS
16 Tun TeXHONOrM4yecKkomn 0000 — abcontoTHas 0000 0001 3:11
curHanusaumm 0001 — geBraumnoHHas
17 YcTtaBka "MUHUMYM" TEXH. B ananasoHe wkanbl 040,0 311 C yyeTom geuum.
TEXHOMNOrN4YecKon en. BblGpaHHOro Tuna pasgenutens PV
cuUrHanmsaumm aHasioroBoro curHana
18 YcTtaBka "Makcumym" TEXH. B ananasoHe wkanbl 060,0 3.11 C yyeTom geunm.
TEXHONorn4yeckon eq. BblBpaHHOro TMna pasgenutensa PV
cuUrHanmsaumm aHasioroBoro curHana
19 'nctepesuc TEXH. 000,0 - 090,0 000,0 3.1 C yyeTom geumm.
TEXHONOrM4Yeckomn eq. pasgenutens PV
cuUrHanmsaumm
20 Paspeluexne 0000 0001 0001
OONOMHUTENBHON 0001 — paspeLueHo
MHAMKaLMM napameTpa
21 HasHaueHus 0000 — He ucnonb3yeTcst
aHanorosoro Bxoga Al2 0001 - obpaTHasi cBsi3b Mo
MOSIOXKEHMIO MEXaHU3Ma
MMMyYIbCHOIO perynstopa
0002- Bxog, npeaBapeHus
ynpaBnsioLLero BO3aencTemng
perynsitopa
0003 - nHankaums nonoxe-
HUS1 UMMYNbCHOrO MeXaHn3ma
22 KoacbdpuumeHt OT muHyc 99;99 o 99,99 010,0
koppekummn K
23 CwmeLueHre npu OT MuHyc 9999 109999 000,0
Koppekuumn B
24 Orpanuyerne MIN Bxoaa O1'MuHyc 9999 10 9999 0000 000,1
Al2 onsa dyHKuMA
KOppeKunm nnm
npeaBapeHus
25 Orpanuyenne MAX OrmunHyc 9999 no 9999 099,9 000,1
Bxoda Al2 ansa dyHKuuiA
KOppEeKUMmn nnm
npeaBapeHns
LNX1 (n'_ nu :') AGcuunechl (X) onopHbIX TOYeK NMHeapu3auum Bxoaa Al1
00 Abcumcca HavanbHoro % 00,00 — 99,99 00,01 5.2
3HayeHus (B % ot
BXOAHOro curHana)\
-
19 Abcumcca 19 Toukm % 00,00 — 99,99 00,01 -Il-
LNY1 (b5 ;') OpauHatbl (Y) onopHbIX TOYek nuHeapusauum sxopa Al1
00 QpauHaTa HavanbHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnag. 5.2
3HA4YeHus (curHan B en. paspsig
TEXHUYECKMX eAnHMLax
ot -9999 1o 9999)
TEXH. -/l-
en.
19 OpaunHata 19 Touku TEXH. OT MuHyc 9999 no 9999 0000 Mnag. -Il-
en. pa3psig
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[TpodomkeHue mabnuybi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112

3Ha4YeHus LWKanbl
n3mepeHua

Ean- 3 w
MyHKT n HULbI [Onana3oH nameHeHus Ha. no- ar Pas-
apameTp ymon- n3me- MpumeuaHue
MEHI0 n3me- napameTpa JaHnio HEHWS nen
peHust
LNX2 (L nu E') Ab6cumccenbl (X) onopHbIX TOYeK NMHeapusauum Bxoga Al2
00 Abcuuncca HavanbHoro % 00,00 — 99,99 00,01 5.2
3HaveHus (B % oT
BXOAHOr0 curHana)
--
19 Abcumcca 19 Toukm % 00,00 - 99,99 00,01 -l
LNY2 (n’_ nY E’) OppauHathbl (Y) onopHbIX TOYEK NMMHeapu3saunu Bxoga Al2
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnag. 52
3HayeHus (curHan B en. paspsa
TEXHUYECKUX eanHuLax
ot -9999 go 9999)
TEXH. -Il=
en.
19 OpaunHata 19 Toukn TEXH. OT mMuHyc 9999 no 9999 0000 Mnag. -/l-
en. paspsig
cLI1 (LL + ) Kanu6poska ananorosoro Bxoaa Al1
| KoHTponb BxogHoOro % -5,0 no 25,0 000,0 512 TonbKO KOHTPOIb
'L | curHana o
KannbpoBka HWXHEro TEXH. OT MuHyc 9999 no 9999 0000 Mnag -Il-
I | npnaena wkans: eq. L
naMepeHust paspsg
|_l KoHTporb BxoaHoro % 90,0 oo 110,0 100,0 -/l- Tonbko KOHTPOSb
K curHana
- KanunbpoBka BepxHero TEXH. OT MuHyc 9999 no 9999 0000 Mnag -/l-
L H nepaena wkarnbi en. I
n3mepeHumnsa
KoHTponb pesynbtaToB Ko 1,400 go 5,000 1,700 -/l- TonbKO KOHTPOIb
I KanmbpoBKM HWXXHEro AU
L npuaena Lwkarbi
n3MepeHust
KoHTpornb pesynbtaToB KoAa 4,800 go 22,00 10,00 -Il- TonbKo KOHTPOrb
KanmnBpOBKN KOHEYHOrO ALIN

COR1 (1': o4 ;’) Koppekuunsa aHanorosoro Bxoga Al1

3HaYeHUs LKanbl
n3mepeHus

00 KoppeKumnss aHanoroBoro | TexH. OT MuHyc 9999 o 9999 0000 000,1 Wnguumpyet
BXxoda eq. PV=PV+A
01 KoadhduumeHT TEXH. OT MuHyc 9999 no 9999 0000 000,1 Muauumpyet A
Koppekummn (cmelleHne) | eq.
aHanoroBoro Bxoaa
[l
CLI2 (L T E’) Kannbposka aHanorosoro Bxoga Al2
1 KoHTpornb BX0AHOro % -5,0000 25,0 000,0 51.2 TonbKko KOHTPOsb
'L | curhana o
KanubpoBka HuxHero TeXH. OT MuHyc 9999 no 9999 0000 Mnag -/l-
E ll_ npuaena wkarnsl en. LA
n3mepeHuns paspsan
|_{ KoHTposb BXogHOro % 90,0 no 110,0 100,0 -Il- TonbKko KOHTPOsb
K curHana
Kanunbpoeka BepxHera TEXH. OT MuHyc 9999 no 9999 0000 Mnag -Il-
,'_ H nepaenaJdukans en. wumn
n3mepeHud
KoHTponb pesynbtaTos Koa 1,400 po 5,000 1,700 -Il- TonbKo KOHTPOIb
] KanmbpoBkM HWXHEro AU
L npuaena Lwkanb!
n3MepeHust
KoHTpomb pesynsraTos Kon 4,800 go 22,00 10,00 -l- TonbKo KOHTPOIb
H KanMbpoBKU KOHEYHOrO ALMN

COR2 (a': or E’) Koppekuusa aHanorosoro sxoga Al2

aHanorosoro Bxoga

00 KoppeKuuss aHanoroBoro | TexH. OT MuHYyc 9999 o 9999 0000 000,1 Wuguumpyet
BXxoda en. PV=PV+A

01 KoadhduumeHT TEXH. OT MuHYyc 9999 o 9999 0000 000,1 Wuguumpyet A
KOppeKuumn (CMeLleHne) eq.
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[TpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112
Enm-
3Hau. no LWar
MyHKT n HULbI [Avnana3oH n3meHeHus ) ) Pa3- n
MEHIo apameTtp n3me- napameTpa ymon n3me aen pumeyaHue
YaHuIo HeHus
peHus
CALO (E HL 0) KannbpoBka aHanorosoro Bbixoga AO
00 MHankauusa n nameHenne | % 0-100 53
COCTOSIHUSI aHaroroBoro
Bblxoga AO
01 Kannbposka MyH1Myma 5.3
aHanorosoro Bbixoga AO
02 Kannbposka makcumyma 5.3
aHanorosoro Bbixoga AO
SYS (54 5) O6wme napameTpsbl
00 CeTeBol agpec (Homep 0000 — 0255 0000 0001 1.3.5 0000 — oTkntoYeH oT
perynstopa B ceTu) cetu
01 CkopocTb 06mMeHa 6ut/c 0000 — 2400 1.3.5
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200 B
0005 — 28800
0006 — 38400 0004 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT kagpa 3anpoca 0001 — 0200 0006 0001 B
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
CnyxebHas
Koga perynstopa. nHdopmaums
03 Bepcusa nporpammHoro 112.xx - Kog 112
obecneyeHns Bepcusi xx (Hanp.
112.01)
Koppekumsa nokazaHun
04 haTtyuka 5.1.6
TEPMOKOMMNEHCaLMN
SAVE (5HukE) CoxpaHenne napameTtpoB
00 CnyxebHas
nHdopmauums
01 3anucbk napameTpoB B 0000 475
9HEpProHe3aBnCUMyIo 0001 = 3anncatb
namsTb
]
LOAD (L D H Ef) 3arpy3ka napameTpoB
00 PaspelueHune 0000 4.75
nporpaMMmMpoBaHus nNo 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000 4.8
nonb3oBarensi 0001 — 3arpy3utb
02 3arpyska 3aBOACKUX 0000 4.8
HaCTpOEK 0001 — 3arpy3uTb
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INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctoB (cTpaHuu) AMCTOB Ne Bxoasumii Ne
N3am. B [OKyMeHTa COnpoBoOXaaro-Luero Moan. Data
Name- 3ame- Ho- [OKyMeEH [OKyMeHTa 1 fata
HEHHbIX | HEHHbIX BbIX Te
1.00 66 Conynsk B.M. 15.12.11
1.01 66 MpuBeaeHsbl B Jlykawyk P.O | 20.08.2012
CooTBeTCTBME pUCYHOK B.1
1 pucyHok b.2
1.02 66 M3meHeH Tun ceTeBoro C.B.M 02.10.2012
pasbema
1.03 67 McnpaBneHbl HETOYHOCTU Mapukot .A. | 11.04.2014
B TEKCTE, U3MEHEH Kopf,
3akasa
1.04 60 ver. 17.04 MpuBepeH.B.cootBeTcTBUE | Mapukot A.A. | 24.11.2014

C HOBOW MPOLLNBKOW
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