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[aHHoe pykoeodcmeo mno aKkcnnyamauyuu sensemcsi  ogbuyuanbHol  OoKymeHmauyuel
npednpusmusi MVKPO/I.

lpodykuus npednpusmusi MUKPOIJT rnpedHa3Ha4YyeHa onsa aKcrnyamayuu
KeanuguyuposaHHbIM epCcoHasioM, MPUMEHSIIOWUM coomeemcmeyowue npuemMbl U mosibKo 8 UersXx,
ornucaHHbIX 8 Hacmosuiem pykogsodcmee.

Konnekmue npednpusmua MUWKPOJ1 ebipaxaem 6onbwyto npusHamesbHoOCMb mem
crieyuanucmam, Komopble npusazarom bonbwue ycunus Ons  no00epXKU OmedYecmeeHHO20
npousdsodcmea Ha HadnexaulemM yposHe, 3a MO, YMO OHU ewe cbepeanu ceoio cury Oyxa, yMeHue,
crnocobHocmu u manaHm.
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HacTosilee pykoBOACTBO MO 3KCnnyaTauuu npegHa3HavyeHo ANs O3HAKOMMeHWs noTpebutenen ¢
HasHa4YeHneM, MOAEeNnsiMu, MPUHLMINOM AEeNCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KCnnyaTaumen u obecnyxuBaHuem
perynsatopa mukponpoueccopHoro MUK-112 (aanbiie no tekcty perynsatop MUK-112).

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

perynatopos MUK-112.

MNpeHebpexeHne Mepamu NPeOOCTOPOXHOCTM W nNpasBunamun
3KcMyaTaumMum MOXeT CTaTb MPUYMHON TPaBMMPOBAHMS MepcoHana unu
nospexaeHnsa obopynosaHus!

B c¢BA3M c noctosHHOM paboTon No COBEPLUEHCTBOBAHWMIO
perynatopa, MoOBblAKLWEeNn ero HagexHoCTb U ynydllaloLwen

XapaKkTepucTtukn, B KOHCTPYKUUKO MOTyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HaCcToALlEM U3aaHnun.

COKpaLI.IeHVIﬂ, NpPpuUHATbIe B AaHHOM pyKoBOACTBe

B HaummeHOBaHMsIX NapameTpoB, Ha pPUCYHKaX, MpU UMGPOBLIX 3HAYEHUSIX U B TEKCTE MCMOMb30BaHbI
cokpalleHust u abbpesnaTyphbl (CM. Tabnuuy |), o3Havalowme cneayolee:

Tabnuua | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa MonHoe HaumeHoOBaHue 3HayeHue
(cumBon)

PV nnn X Process Variable N3amepsiemasn BennunHa (KOHTpONMpyembin v
perynupyembiin napameTp)

SP unin W Setpoint 3agaHHas Touvka (3agaHue perynsatopy)

MV unn' Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemeHHas
npeacTaBnsAoLLas 3Ha4eHNe ynpaBnsaoLLEro
BO3[ENCTBMS, NO4AaBaEMOro Ha aHanoroBbI BbIXOS,
YCTpOWCTBaA

Z External Disturbance BHellHee Bo3MyLLaOLlEee BO3OENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIs) 3agaHHas ToYKa

RSP Remote Setpoint OuncTaHuMoHHas (yaaneHHas) 3agaHHas Tovka

T, t Time Bpewms, nitepsan BpemeHu

Al Analogue Input AHanorosbIvi BBOS

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output OucKpeTHbIN BbIBOA

1 OnucaHue perynsartopa

1.1 HasHa4yeHue perynaTopa

Perynatopel MUK-112 npepcrtaBnsaoT cobovi HOBLIV KNacC COBPEMEHHbIX LMPOBLIX perynaTtopos
HenpepbIBHOrO AENCTBUMA C  aHamnoroBbiM, WMMYMbCHbIM  WAWM  ABYXMO3WMLMOHHBIM  BbIXOAOM. PerynsTopsl
NPUMEHSAIOTCA ONSA ynpaBreHust TeXHOMNOrMyeckMMmy npoueccamu B npombiwneHHoctTn. Perynatop MUK-112
no3BonsieT obecneynTb BbICOKYIO TOYHOCTb NOAAEPXKaHUSA 3HAYeHUs n3mepsiemoro napametpa. OmauyumernsHoU
ocobeHHocmbio perynatopa MUK-112 aBnsetca Hanuume TpexypOBHEBOW ranbBaHWYECKOW M3ONAUUW Mexay
BXO[aMW, BbIXOO4AMU U LiENbIO NMUTaHUS.

Perynatop npegHasHayeH Kak Ansi aBTOHOMHOTO, Tak U Afis KOMMMEKCHOro ncnomnb3oBanus B ACYTI B
aHepreTvke, MeTannyprmm, XUMMYeCKon, NULLEBOW 1 APYrMX OTPACNsX NPOMbILUNIEHHOCTU Y HAPOAHOM XO3ANCTBE.

Peaynsmop MUK-112 npedHa3HayeH:

e NSl M3MEPEHUs KOHTPONMpPyeMoro BXOAHOro du3nyeckoro napameTpa (Temnepartypa, OaBneHue,
pacxof, YpoBeHb 1 T. N.), 06paboTkn, Npeobpa3zoBaHNs U 0TOOPaKEHUsT ero TEKYLLEro 3Ha4yeHus1 Ha BCTPOEHHOM
YyeTblpexpaspsaaHOM LMPOBOM MHOUKATOPE;

e perynatop opmupyeT BbIXOQHOW aHarnoroBbli UM UMMYSbCHBLIM CUrHanm YynpaBneHUs BHELUHUM
WCMOSHUTENbHLIM MeXaHW3MOM, obecneuvBas aHanoroBoe, WUMMYNbCHOE WM MNO3MLUMOHHOE pPerynvpoBaHue
BxogHoro napametpa no [1, M, T4 vwan MO 3akoHy B COOTBETCTBUWM C 3a4aHHOW MoOfb3oBaTefieM NOrnkomn
paboThbl N NapameTpamMu perynnmpoBaHuns;

e perynaTop opmMuUpyeT BbIXOAHbIE CUrHanbl TEXHOMOMMYECKOW CUrHanuMsauuwm, Ha nepegHen naHenu
MMEITCH MHAUKaTOPbl ANSA CUrHanM3auuMu TEeXHOMOrMYECKM OMacHbIX 30H, CUrHanbl NPEBbLIEHUsT (MOHWXEHWUS)
perynupyemoro unv namepsiemoro napametpa.
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AA 1 BB, cooTBeTCTBEHHO KO 1-ro 1 2-ro BXOgHOro aHafioroBoro curHana:

1.2 O603Ha4YeHne perynaTtopa u KOMNIEeKT NoCTaBKu

1.2.1 Perynsatop o6o3HavaeTcs cneayowmmMm obpasom:

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

01 - yHuduumpoBsaHHbin ot 0 MA 7o 5 MA

02 - yHuduumpoBaHHbii oT 0 MA o 20 MA

03 - yHuduumpoBaHHbIvi OT 4 MA o 20 MA

04 - yHudmumposaHHbein ot 0 B o 10 B

05 - HanpspkeHme ot 0 MB go 75 B

06 - Hanpspkenune ot 0 MB go 200 mB

07 - HanpsbkeHne 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 nnioc 180°C

11 - TCIN 5001, W100=1,391, oT muHyc 50°C go nntoc 650°C
12 - TCIT 10001, W100=1,391, ot muHyc 50°C go nntoc 650°C
13 - TCIM rp.21, ot muHyc 50°C go nnioc 650°C

14 - Tepmonapa TXA (K), ot 0°C go nntoc 1300°C

15 - Tepmonapa TXK (L), ot 0°C go nntoc 800°C

16 - Tepmonapa TXK (J), ot 0°C go nntoc 1100°C

17 - Tepmonapa TXKH (E), ot 0°C go nntoc 850°C

18 - Tepmonapa TIMM10 (S), ot 0°C go nntoc 1600°C

19 - Tepmonapa TP (B), ot 0°C go nntoc 1800°C

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

MpumeyaHue: npu 3akase perynaropa ¢ BXOAHbIMWU curHanamu ot Tepmonap TIM-10, TMP, TBP-1 perynatop usrotasnusatooTtcs
no oTAenbHOMY 3aka3y M nocrefylolwas nepecTporika Ha ApyrMe Tunbl BXOAHbIX CUTHaNOB MPOW3BOAMTCS TOMbKO Ha
npeanpusTUM-M3roToBUTENE.

C - koA BbIXOOQHOrO aHarnoroBoro curHana:

1-0o10MA 0o 5 MA,
2 - ot 0 MA 0o 20 MA,
3 -014 mMA go 20 MA,
4 -0t 0B pgo 10B.

D - TMn BbIXOOHbIX OUCKPETHBIX CUrHANoB:

T - TpaH3MCTOpPHbIE BbIXOAbI,
P - peneiHble BbIXoabl.

U- Hanps>XXeHne nNnuTaHua:

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

220 — 220 B nepemeHHoro Toka,
24 — 24 B NOCTOSIHHOIO TOKa.

UA - ykpanHckoe,
EN - aHrnuinckoe.

BHumanue! [Mpu 3akase perynsitopa He06XxoouMMO yKkasblBaTb €ro NofiHoe o603HavYeHne, B KOTOPOM NMPUCYTCTBYHOT

TUNbl aHaNoroBbiX BXOA40B, aHANIOroBoro U AMCKpPETHbLIX BbIXOO0B U HaNpsAXeHune nNnuTtaHua.

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

[pn 3TOM M3roTOBNEHUIO N NOCTaBKe HOTDEGMTEHPO NoANEeXUT:

1) YHuBepcanbHbin MukponpoueccopHbii MNO-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 0 20 MA,

5) Beixoabl AnckpeTHble kog P — peneliHble,
6) HanpspkeHne nutaHus kog 220 — 220 B nepemeHHoOro toka.
7) WcnonHeHune nepegHen naHenu kog UA - ykpanHckoe.
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1.2.2 KomnnekT noctaeku perynsartopa MVK-112 npueeaeH B Tabnuue 1.2.

Tabnuua 1.2 - Komrnnekm nocmasku peaynsmopa 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 NUTaHUS 1

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

1.3 TexHMYeCKMe XapaKTepUCTUKKN perynatopa

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuya 1.3.1 - TexHuYyeckue xapakmepucmuKU aHaro208bIX 8X00HbIX CU2HaIo08

TexHU4eckasi xapakTepucTmka 3Ha4yeHune
KonuyecTtBo aHanoroebix BX040B 2
Tun BXOAHOro aHanoroBoro curHana YHudmumposaHHblie (TOCT 26.011-80)

[OCTOSIHHbIV TOK:

ot 0 MA oo 5 MA

ot 0 MA go 20 MA

ot 4 MA 0o 20 MA

HanpspkeHne NoCTOsIHHOro ToKa:
otr0Bpoo10B

ot 0 MB go 75 mB

ot 0 mB oo 200 »B
otr0Bpoo2B

Tepmonpeobpasosatenu conpotusnenui ACTY 2858-94
TCM 50M, W1¢0=1,428, oT muHyc 50°C go nntoc 200°C

TCM 100M, W450=1,428, oT mmHyc 50°C go nntoc 200°C

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

TCI 500M, 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
TCI rp.21, ot muHyc 50 °C go nntoc 650°C

Tepmonapsl no ACTY 2837-94
(TOCT3044-94, 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 cnocobHoctb AL 16 paspsigos

Mpenen gonyckaemor OCHOBHOWN NPUBEAEHHOM <0,2%

NMOrpeLIHOCT U3MEPEHUsI BXOOHbIX NapaMeTpoB

TOYHOCTb MHAMKaLNN 0,01 %

Mpenen gonyckaemou JONONHUTENBHOM NOrPELUHOCTH, <0,2%/10°C

BbI3BaHHOW M3MEHEHMEM TEMNEPATYPbI OKpyXatoLlel cpeapl

[Mepvog usmepeHusi, He MeHee 0,1 cek

[anbBaHM4Yeckasi pa3Bsidka aHanoroBbiX BXO40B Bxoppbl ranbBaHUYeCcky U30NMPOBaHbI OT BbIXOZOB U
OCTarnbHbIX Lienew, HanpsixeHWe ranbBaHU4YeCKON pPa3Bs3kU He
meHee 500 B

MpumeyaHus.

1.Kaxdnbil 8xod peaynsimopa MUK-112 moxem 6bimb CKOHGbU2YypuposaH Ha MooOKoYeHue nboeo muna dam4yuka.

2.MMpu 3aka3ze exoda muna mepmonapa, 8 kayecmee exofa memnepamypHol Koppekyuu (komneHcayuu mepmo-3C
C80000HbIX 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 - TexHuU4yecKue xapakmepucmuKU aHarno208020 YHUDUUUPOBAHHO20 8bIXOOHbLIO20 cugHana

TexHU4ecKasa xapakrepucTuka

3HauyeHue

KonnyectBo aHanorosbIX BbIXO40B

1

Twn BbIXOAHOIO aHanNoroBoro curHana

YHudumumposaHHbie 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

lMpenen gonyckaemolr OCHOBHOW NpUBEAEHHOMN <0,2%
MorpeLHOCT (hOpPMMPOBaHMS BBIXOAHOTO CUrHana rnocrne

KanuopoBku

3aBNCMMOCTb BLIXOOHOMO CUrHana oT CONpOTUBIIEHUS <0,1%
Harpysku

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

BbI3BAaHHOW U3MEHEHNEM TeMmnepartypbl Opr)KaPOLIJ,eVI cpegbl

[anbBaHW4eckas pa3BsA3ka aHanorosoro Bbixoga

Bbixop ranbBaHNYeCKV N30NMPOBaH OT BXOAOB M OCTarbHbIX
Lenen, HanpsbkeHne ranbBaHWYeckon pa3ssaskm He meHee 500 B

1.3.3 [IucKpeTHble BbIXOAHbI€ CUrHalNbI

1.3.3.1 TpaH3CTOPHbIN BbIXOS,

Tabnuua 1.3.3.1 - TexHU4YeCcKUE xapakmepucmuku OUCKPEMHbIX 8bIXOOHbIX cU2Hano8. TpaH3uCMOopHbLIU 8bIX00

TexHU4yecKas XxapakTepucTuka

3HaveHue

KonnyectBo AMCKPETHbIX BbIXOA40B

2

Twun BbIXOAAa

OtkpbiThiv Konnektop (NPN TpaH3ucTopa)

MakcumarnbHoe HanpskeHue KOMMyTaunun

< 40 B noCcTOsiHHOrO TOKa

MakcumarnbHbIA TOK Harpy3ku Kaxxgoro Bbixoga

< 100 A

Cwvrnan nornyeckoro "0"
CurHan nornyeckown "1"

Pa3oMKHYTOE COCTOSIHME TPAH3UCTOPHOTO KItoya
3aMKHyToe COCTOSAHME TPAH3UCTOPHOIO Kro4a.

Bug Harpysku

AKTUBHAs, MHOYKTMBHAs

HanpsieHne BHeLHero MICTOMHMKa NUTaHns

HectabunuampoaHHoe, (20-40) B noctosiHHOro Toka

["anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BbIXOA0B

KakabIn BbIXoA ranbBaHMYeCcKn N30NMPOBaH OT APYIMX BXOA0B U
oCTarnbHbIX Lienen, HanpshkeHne ranbBaHNYeckol passss3ku He MeHee
500 B

1.3.3.2 PenenHbin BbIXo[,

Tabnuya 1.3.3.2 - TexHU4ecKue xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX cU2Ha08. PenelHbil 8bix00

TexHU4yecKas XxapakTepucTuka

3HaueHue

Konnyectso OUCKPETHbIX BbIXO40B

2

Tun BbIXOAAa

MepekntoyaroLLme KOHTaKTbl pene

MakcumMarnbHoe HanpsbkeHWe KoMMyTauum
nepeMeHHoro (4encTByoLLeE 3HAUYEHNE) NN
MOCTOSIHHOTO TOKa

~220 B nepemeHHoro Toka
24 B NOCTOSAHHOTIO TOKa

MakcumanbHbIn TOK Harpy3ku Kaxagoro Bbixoga

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

CwurHan noruyeckoro "0"
CurHan nornyeckown "1"

PaSOMKHyTOG COCTOsiIHME KOHTaKTOB perie.
SaMKHyToe COCTOsAAHME KOHTAKTOB persie.

Bua Harpy3sku

AKTVBHas!, UHLYKTMBHas!

["anbBaHW4eckas pasBsA3ka AUCKPETHbIX BbIXOO40B

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

1.3.4 PerynsaTop

Tabnuua 1.3.4 - TexHU4YecKuUe xapakmepucmuku peaynsmopa

TexHU4YecKas xapakrepucTuka

3HaueHune

YnCno KOHTYPOB perynMpoBaHus

- KO3 PULINEHT yCUneHus
- BPEMS UHTErpMpoBaHNsA
- Bpems anddepeHunpoBaHust

[lnanasoH M3MMpeHns NnapaMeTpoB HAaCTPOVKK perynaropa:

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

3oHa HEYYyCTBUTENIbHOCTU

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 NocnepoBaTtenbHbIN NHTepdenc RS-485

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuku rnocredosamernibHo20 uHmepgetca RS-485

TexHuYecKkas xapakTepuctuka

3Ha4yeHune

Konuyectso npuemonepenaTymkos

[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)

["anbBaHW4eckasi pa3Bs3ka

MHTepdenc ranbBaHn4eckn n3onnuposaH ot APYyrnx Bxo4oB-BbIXOO0B U
OCTallbHbIX LEenewn, HanpshxeHne rarbBaHN4YeCcKon pasBs3ky He MeHee 500 B

1.3.6 dnekTpnyeckue pgaHHbIe

Tabnuya 1.3.6 - TexHuYyeckue xapakmepucmuKU 3/1eKmponumaHusi

TexHU4ecKasa xapakrepucTumka

3HauyeHune

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 perynatopa ¢ NOMOLLbIO pasbeMa — KNnemMmbl.

1.3.7 Kopnyc. YcnoBusa akcnnyatauum

Tabnuuya 1.3.7 - Yenosus akcrinyamayuu

TexHU4ecKas xapakrepmMcTmka

3HavyeHue

Kopnyc (BxLUxI):
MWK-112

LLIMTOBOE UCMOSHEHME
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 Mm

Bbipes Ha naHenun

457% x 92°7% um

Temnepatypa okpyxatoLen cpepbl

oT MuHyc 40 °C go nntoc 70 °C

ATmocdepHoe faBneHve

ot 84 klMa go 106,7 klNa

Bubpaunsa (4actoTHOW/amMnauTygHoOWM)

no 60y / go 0,1mm

NomeleHne

3aKpbIiTOE, B3PbIBO-, nox(apoGeaonaCHoe.

BOS,D,yX B NOMeLLeHNN He O0JKeH cogepXXaTb Mbliin 1 NpUMecU arpeCCUBHbIX
napoB U ra3os, BbI3blBAKOLLNX KOPPO3NKO (B YaCTHOCTW: ra3oB, coaepxawinx

CEepHUCTble coeaUHEHUA nnm aMMVIaK).

[MonoxeHune Npu MOHTaxe

COTTIacHO MPOEKTY

CreneHb 3aWwuThl

IP30

Macca 6roka, He 6onee

370r

1.3.8 Mo cTorkocTn K MexaHunyeckomy BosgencTeuio perynatop MUK-112 oTteedaeT ucnonHeHuto 5

cornacHo FOCT 22261.
1.3.9 CpegHee Bpewms

Hapa6OTKI/I Ha OTkKa3 C Yy4yeTOM TexHU4YeCKoro

pernameHTUPOBaHHOIO PyKOBOACTBOM MO aKcnnyaTauuu, - He meHee 4em 100 000 vacos.
1.3.10 CpegHee BpeMsi BoccTaHoBMNeHus1 paboTtocnocobHoct MNK-112 — He Bonee 4 yacos.
1.3.11 CpepgHuii cpok akcnnyaTaumm — He meHee 10 ner.

obcnyxuBaHus,

1.3.12 CpepHwuii cpok xpaHeHus — 1 rog B ycnosusax no rpynne 1 FOCT 15150-69.

1.3.13 Wsonauma  anektpudecknx uenen MUK-112 oTHocuTenbHO kopryca u mexgy cobow npu
Temnepartype okpyxatowlern cpegpl (20 £ 5) °C 1 oTHOCMTEeNbHOW BNaxHoCcTU Bo3gyxa Ao 80% BbloepXuBaeT B
TeyeHne 1 MUHYTbl OEWCTBME WUCMbITATENbHOIO HanpPsBKEHUS cuHycoupanbHon dopMbl YactoTton (50 + 1) 'y ¢
aencTeyowmm 3HavyeHnem 1500 B ang uenen ¢ HoMuHanbHbIM HanpsbkeHnem go 250 B, n 500 B — anga uenewn ¢
HOMMWHanNbHbLIM HanpsXeHnem 24 B.

1.3.14 MuvHMManbHO [OMYCTUMOE 3MEKTPUYECKOe COMPOTUBMEHWE U30nAuMM MNpu  TemnepaTtype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTENbHOM BnaxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.
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1.4 CpeacTBa U3MEPEHUA, UHCTPYMEHT U NPUHAATIEXHOCTHU

MepeyeHb NpUHaaNEeXHOCTEN, KOTOPble HEOOXOAMMBI AN KOHTPOMS, PErynMpPoBaHuns, BbINOSHEHNS paboT
no TEXHUYECKOMY oBCnyxunBaHuio perynsitopa, npusegeHsl B Tabnuue 1.4 (cormacHo ACTY FOCT 2.610).

Tabnuuya 1.4 - [lepedyeHb cpedcme U3MepPeHUs, UHCMpyMeHma u rpuHadnexHocmel, 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 u usmepeHue BbIXOOHOro curHana
4 MerommeTp 94108 M3amepeHne conpoTMBIEHNS U30NALMK
5 NMnHUeT MeguUMHCKNIA [MpoBepka kayecTBa MOHTaXxa
6 OTBEpTKa Pasbopka kopnyca
7 Msrkas 65a3b OyuncTKa OT NbN U rPsi3n

1.5 MapkupoBKa U ynakoBka

1.5.1 MapkupoBka perynstopa BbinonHeHa cornacHo [OCT 26828 Ha Tabnuuke ¢ pasmepamu
cornacHo NOCT 12971, koTopas KpenuTcs Ha ThiflbHON CTOPOHE Kopryca usgenus.

15.2 MnombBupoBaHne perynatopa npeanpusTMeM-u3rotoBuTenem npu BbiMycke U3 NponsBoAcCTBa He
npeaycMOTPEHO.

1.56.3 YnakoBka perynstopa cootBetcTByeT TpeboaHusam FOCT 23170.

154 Perynatop B COOTBETCTBMM C KOMMSEKTOM MOCTaBKA YMakoBaH COMMacHoO uYepTexam
NpeanpuATUS-M3roToBUTENS.

2 PyHKUUOHAarNbHbIe BO3MOXHOCTH

Cmpykmypa peaynsmopa MWK-112 nocpedcmeom koHgpucypauuu moxem O6bimb U3MeHeHa
makum obpa3om, Yymo Mo2ym 6bimb peweHbl criedyroujue 3adaqyu peaysiupoeaHusi:

v" [BYXNO3NLMOHHOIO UNN TPEXNO3ULMOHHOTO perynstopa,

v MWA-perynsiTopa ¢ aHanoroBbIM BbIXOAOM MW C UMMYbCHLIM BbIXOOAOM C BHELLHEW WNN BHYTPEHHEeN
obpaTHOI CBA3bIO MO NOMOXEHMIO NCMONHUTENIBHOTO MexaH13ma,

v’ PerynsiTop ¢ aBTOMaTU4YeCKOM KOPPEKLMEN U3MEPSIEMOrO U perynupyeMoro napamerpa fno BTOPOMY
aHanorosomy Bxogy,

v' Perynatop C aBTOMaTM4YECKOW KOpPEKUMENW BHYTPEHHEW 3adaHHOW TOYkM (TUM  KOppekunn —
cTaTnyeckasi, AMHamMmmnyeckas no M3MEHEHMNI0 3a4aHHOW TOYKM UMK MO BHELLHEMY COObITUIO),

v Perynstop, BKIOYaLWMIA 00 2-X 3agaHuii (BHYTPEHHEE u/unu BHeLLHee),

v’ KackagHble cxeMbl perynmpoBaHusi,

v’ PerynmpoBaHue COOTHOLLIEHUS ABYX BEMUYMH,

v KOHTYpOB aBTOMaTU4YECKOro perynmpoBaHus ¢ ynpasneHuem ot MK,

v' Perynsitopa py4YHOro ynpaBreHusi WMMYNbCHbIM MWCMOMHUTENbHBIM MEXaHU3MOM, C WHAMKaUMen
3ajaloLLero BO3AEeNCTBUS U MHOVKALMEN peanbHOro 3Ha4YeHUs NONOXEeHUSA UCTNIONMHUTENBHOrO MeXaHn3ma,

v MiHpukaTopa ABYX hM3NYECKMX BENUYMH.

BHyTpeHHAs nporpammHas namsTte perynatopa MAK-112 cogepmT Gonbluoe KonnyecTBO CTaHO4APTHbIX
yHKUMA, HeobxoauMbIX AN yNpaBreHuUst TEXHONOrMYecKMMM npoueccamu  GOMbLIMHCTBA  MHXEHEPHbIX
NpVKNagHbiX 3aa4y, HanpuMep, Takux Kak:

® BO3MOXHOCTb MNOAKIMHOYEHMS PA3NNYHbIX TUMOB AaTYMKOB,

® CpaBHeHuve pesyrnbTaTa Nnpeobpa3oBaHusl ¢ yCTaBkaMu MUHMMYM U MakCUMyM, a Takke CurHanvsaumio
OTKIMOHEHUN (TEXHOMOrMYECKM OMAaCHbIX 30H), BbIOOp TMMa TEXHONMOMMYECKOW curHanusaumm — abconTHas wunm
OeBMaUNOHHasA (3aBUCsLLIAs OT 3a4aHHON TOYKM),

e LundpoBas punbTpaLms,

® MPOM3BOMbLHOE MacluTabypoBaHWe LKan u3MepsemMblX NnapameTpoB, NMMHeapu3aLuus BXOAHbIX CUTHarnoB,

® PEXUMbI CTaTUYECKON N AMHaMM4ecKo 6GanaHCUpoBKH,

® MOHWUTOPUWHI 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 koHdurypupyeTcsa vepe3 nepegHio naHenb npubopa wunu vepes rarnbBaHUYECKU
pasgeneHHbii MHTepgenc RS-485 (mpotokon ModBus), 4To Takke MO3BONSAET UCMOMb30BaTb €ro B KayecTBe
yAaneHHoro perynsatopa npu paboTe B COBPEMEHHbIX CETSAX YNpaBneHus U cuctema cbopa nHdopmaumm.

MapameTpbl KoHPUrypaumm perynsatopa MUK-112 coxpaHstoTca B 3HEProHe3aBUCUMOM NaMATK.

Perynatop MoxeT u3rotaBnMBaTtbCsl MO WMHAMBWUAYaNbHOMY TEXHUYECKOMY 3afaHui0 Ans BbINOSHEHWS
KOHKPETHOW TEXHONOrMYECKOon 3afaqm.
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3 KOHCTpyKUuMA perynsatopa n npuHUUN pabdoTbl

3.1 KoHCcTpyKUUuA perynaTtopa

Ha nepegHew naHenun nHamMKaTopa pasmeLLeHbl:

- Uudppossie gucnnen NAPAMETP vn 3ABOAHHA/BUXIA,

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

- Knaevwwn nporpaMmmMmpoBaHums.

Ha 3agHen naHenu perynatopa pasMeLleHbl NPYXUHHbIe pa3beM-KineMMbl ANnA BHELWHNX CoeMHEHUN.

[vcnnen CseToauoaHble CaeTogmoaHble Knasuwin
MNAPAMETP VHAVKaTOPbI YHOUKATODBI | NMPOrPAMMUPOBAHWA
MAX. MIN AN

ABL 224 L
JOvcnneit CBeToaMoaHbIe UHOMKATOPbI
3ABOAHHA/BUXIO cocTosHus kmtoven BOJbLUE-
MEHbLLE

PucyHok 3.1 - BHewHut eud nepedHel naHenu peaynsmopa MUK-112

3.2 HasHauyeHMe gucnneeB nepegHen naHenu

e Nucnnen NMNAPAMETP B pexxume PABOTA nHamumpyeT 3HavyeHve BbIGpaHHON M3MePSEMON BENNYMHDI.

B pexume KOHOUTYPUPOBAHWME nHaonumpyeT 3HadeHne BeibpaHHOro napameTpa.

e Oucnnen 3ABOAHHSA B pexume PABOTA wuHOMUMpYET 3HA4YeHME 3aJaHHOM TOYKM UMW MPU HaxaTum

knaBuwy [ A] vunu [ V] curHan nonoxeHus UCNOMHUTENBHOIO MexaHnama (B %).

B pexume KOHOUIYPUPOBAHWME  uHguumpytotcst  cumeonbl  «L nF Dy,
yKasbiBalLMe Momnb3oBaTentd O TOM, YTO PErynsitop HaxoouTCa B pexuMme
KOHpurypauum.

3.3 HasHayeHMe cBeTOAMOAHLIX UHOUKATOPOB

o UHgukaTtop A(MAX) CeeTtutcs, €cnum 3HaYyeHue W3MEPSIEMON BENUYUHbLI MNPEBbLIWAET 3HaYeHWe YCTaBKM

curHanusaumm otknoHeHms MAX

e Muaukatop V(MIN) Csetutcs, ecnu 3Ha4YeHUE W3MEPSIEMOW BEMWYMHbI MEHbLUE 3HAYeHUs1 YCTaBKu

curHanmsaumnm otkroHeHmnsa MIN

e UngukaTtop KY CeeTutcs (B 3aBUCUMOCTM OT BbIOPAHHONM CTPYKTYpbI perynsitopa):

- €CNnun perynaTop HaxogmnTca B KaCKaaHOM pexunme ynpaslieHud,
- €CInn ncnonb3yeTcd BHELWHAA 3aJaHHaaA To4Ka.

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  cocTtosiHua  knoda  BOJbLWE  wmnynbcHoro  wnwn

TPexXno3uLMoHHOro perynstopa. Ceetutcsa npu BkntodeHHoM knode BOJIbLUE.

e UHaunkatop V CeeToomogHbIi  uHAMKaTop  coctosHuss  kmova  MEHbBLUE  wmnynbcHoro  wmu

TPEXNO3MLMOHHOrOo perynatopa. CBeTutcst npu BkntodeHHoM kntode MEHBLLE.

3.3.1 CocTosiHMe MHOUKATOPOB Pa3NIYHbIX TUNOB PEryfsiTOPoOB

MepeknioyeHne MHANKATOPOB M Ha3Ha4YeHne ancnnees (Hanpumep, KackagHbIX KOHTYPOB perynupoBaHust
Beaywmin-MASTER unu Begomblii-SLAVE) ocyliecTenseTca noovepeaHbiM Haxkatvem knasuwwen [¢'] n sasucut
OT CTPYKTYpbl BbiGpaHHoro perynsartopa (cMm. napametp [CTRL.00]).

B panbHerwem no TeKCTy pykoBOACTBa MO 3KChfyaTauunm uaeT ccbiflka Ha napameTtp u3 Tabnuubl
napameTpoB perynsitopa B Buae XXXX.YY (Hanpumep AIN1.01), rae XXXX — HasBaHWe ypoBHS KoHdurypaumu, a
YY — HoMep napameTpa.

BHumaHue! Ecnu He uvcnomb3yeTcA KackafHbll perynsatop, TO MepekrioveHne Buga WHAUKaUMK
OCYLLECTBNSETCS TONbKO MeXAy napaMmeTpamun KOHTypa perynupoBaHus (napaMmeTp, 3afaHHas Touka) u pexvMom
WHAMKauun 2-x namepsiembix napameTtpos 1 (Bxog Al1) n 2 (Bxog Al2).

3.3.1.1 AHanoroBble U UMNynbCHble perynsaTopbl. CocTosiHne NHOUKaToOpoB

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

MooyepenHo Haxkumas knasuwy [¢] nepeknioyaeTcs No KPyry MHAUKALMS OUCNNEEB.

® 1s ®2m e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
e 3HayeHune namepsiemoro napametpa 2 (Bxog Al2) BoiBeaeHo Ha uHamkatop SABOAHHA
MN3meHeHne 3agaHHO TOYKM BNOKMpPOBaHO

® 1s O 2/M e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHamkatop MAPAMETP
e 3HayeHWe 3agaHHOM TOYKM BbiBeaeHo Ha nHaukatop SABOAHHA

3.3.1.2 PerynaTtop cooTHolEeHUA. COCTOSiHME MHOAUKATOPOB

MHavkauma mcnonbayetcs Ans perynaTopoB COOTHOLUEHUS MPU YCTaHOBMEHHOM MapameTpe CTPYKTYpbl
perynatopa CTRL.00=4,9.

[NoovepenHo Haxmmasi Knasuwly [&] nepeknk4yaeTca no Kpyry MHaukauma gucnnees.

CocTosiHMEe MHOMKATOPOB B PEXMME perynsaropa COOTHOLUEHUSs COOTBETCTBYET COCTOSHMIO MHOMKAaTOPOB
CTaHAapTHOTO PerynaTopa, 3a UCKIMYeHneM cneayoLero:

nocne HaxaTtus knaeuwmn [G (pexuM M3MEHEHUs 3agaHHOi Touku) Ha uHaukatope MAPAMETP
WHAMLMPYETCH COOTHOLLEHWE Mexay napametpamu 1 (Bxop Al1) n 2 (Bxog Al2);

Mocne Bbixoda M3 pexrMma U3MeHeHUst 3aaHHo Toukmn (Bbina HaxkaTta knaeuwa [¢] unu no ucteyexve
BPEMEHM OKOJO 2-X MUHYT):

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

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

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 ONCMIEEs.
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® s ® 2/m Ha wHavkauuto BbiBedeHbl napameTpbl Bxoga Al1 mn Bxoga Al2. B gaHHOM pexume
paspeLleHo yrnpaBneHne — U3MeEHeHue pexuma paboTbl. M3mMeHeHue 3apjaHHOWM TOuKU

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

@ 1s O 2/M Ha wHaovkauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoOM pexuvme
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 @2m Ha vHgukaumio BbiBedeHbl napameTpbl Beaywero-MASTER perynsatopa. B gaHHoM pexvme
paspeLleHo ynpasneHne — u3aMeHeHne pexvma paboTbl 1 3a4aHHON TOYKU.
e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha nHamkatop MAPAMETP
e 3HayeHue 3agaHHom Toukm perynatopa MASTER BeiBegeHo Ha nHavnkatop 3ABOAHHA

3.3.1.4 PerynaTtopbl C BHELIHEN KOpeKLMen U BHELWHUM 3afaHuamMm. CocTosiHMe MHAMKaTOpOB
MHavkaums mncnonb3yetcs Ans perynsatopoB C BHELUHEW KOpPeKkuMen npu YCTaHOBMEHHOM napameTpe

CcTpykTypbl perynatopa CTRL.00=6,11.
MoouepenHo Haxumas knasuwy [¢] nepeknioyaeTcs No Kpyry MHAMKaLUSA QVCNeeB

® 1s @ 2/m Ha wvHavkaumio BbiBegeHbl napameTpbl Bxoga Al1 un Bxoga Al2. B pgaHHOM pexume
paspelleHo yrnpaBneHne — W3MEeHeHue pexuma paboTbl. V3mMeHeHue 3agjaHHOW TOuKU
3anpeLyeHo.

o 3HayeHune namepsiemoro napametpa 1 (Bxoa Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
e 3HayeHne nsmepsiemoro napametpa 2 (Bxoa Al2) BoiBegeHo Ha nHgukatop SABOAHHSA

@® 1S O 2/M Ha wHgoukauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoM pexuvme
paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboTbl 1 3aaHHON TOYKN.
e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHamkatop MAPAMETP
e 3HayeHue 3agaHHom Todkmn perynatopa SLAVE BeiBegeHo Ha nHaukatop 3ABOAHHA

O 1s @2m Ha vHgukaumio BbiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoOM pexuvme
paspeLLeHo ynpasneHne — u3MeHeHne pexvma paboTbl 1 3a4aHHON TOYKN.
o 3HayeHune namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHamkatop MAPAMETP
o KopekTMpoBaHOe 3HayeHue 3aJaHHOW TOYKM perynatopa BbiBEAEHO Ha MWHAWMKATOp
3ABOAHHA

MHavkauma vcnonb3yeTcs Afs perynsaTopoB C BHELWHWM 3aA4aHusiM MpW YCTaHOBMEHHOM napameTtpe
cTpykTypbl perynatopa CTRL.00=7,12.
MooyepenHo Haxkumas knasuwy [¢] nepeknioyaeTcs No KPyry MHAUKaUMS Aucnnees

Ha wHavkauuto BbiBegeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexume
® 1s @2m paspelleHo ynpaBneHne — MU3MeHeHue pexuma paboTbl. M3mMeHeHue 3agaHHOW TOuKM

3anpeLLeHo.

e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BoiBegeHo Ha uHavkatop MAPAMETP

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

Ha vHaonkauuio BbiBeaeHbl napameTpbl BegomMoro-SLAVE perynsatopa. B gaHHoOM pexume
® 1s Q2a2m paspeLLeHo ynpaBneHne — U3MeHeHne pexvma paboTbl 1 3a4aHHON TOYKN.

o 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBeaeHo Ha nHavkatop MAPAMETP

e BHyTpuHOe 3HayeHue 3afjaHHOM ToukM perynsitopa SLAVE BbiBeAeHO Ha MHOWMKATOP

3ABOAHHA

O 1s @ 2m Ha vHgukaumio BbiBeAeHbl napameTpbl Beayero-MASTER perynsatopa. B gaHHoM pexuvme
paspeLleHo ynpaBneHne — u3MeHeHue pexnmMa paboTbl 1 3aaHHON TOYKN.
e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHamkatop MAPAMETP
e BHelHee 3HaveHne 3agaHHON TOYKM perynstopa BbiBegeHo Ha nHaukatop 3ABOAHHA
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3.4 Ha3zHauyeHue KnaBuLl

e Knasunwa [¥]

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuuwa [¢']

o KnaBuwa [¢]

Kaxxgoe HaxaTue KraBuLWM Bbi3blBAeT MNepexoq M3 aBTOMATUYECKOro pexvma paboTbl B
PEeXUM PY4YHOrO yrpaBreHuss M obpaTHO (COBMECTHO C HaxaTtvem knasuwu [&], ans
NOATBEPXKAEHWS BbINOMHEHWS ONepaLumn nepexoaa).

Knasuwa "6onblie". Mpn KaXXOoM HaxaTum 3TOW KnaBuLIM OCYLLECTBMSETCHA yBenuyeHve
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOTO CUrHana ynpasneHuns (ynpasnsioLwero BO3AencTems)
WNN 3Ha4YeHVs M3MeHsiemoro napametpa. [pu yAepXvBaHWM 3TOW KNaBvLLM B HaXaToMm
MONOXEHUN YBENNYEHNE 3HAYEHUIN NPONCXOANT HEMPEPbIBHO.

Knasuwa "MeHblie". Mpu KaxaoMm HaxaTuuM STOW KMaBWULLKM OCYLLECTBNAETCS YMeHbLUeHue
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOTO CUrHana ynpasneHuns (ynpasnsoLwero BO3AencTems)
UNU 3HayeHus1 u3MeHsiemoro napametTpa. [py ygepXvBaHWM 3TOM KNaBULLIM B HaXaTtom
NOMOXEHUN yMEeHbLLIEHNEe 3HAaYEHUA MPOUCXOAUT HENPEPBIBHO.

KnaBuiia npegHasHauyeHa ONA NOATBEPXOEHWUA BbIMOMNHAEMbIX AENCTBUN UMK onepauui,
Ona  duKcauuuM BBOOMMbBIX 3HayeHWn. Hanpumep, noATBepxaeHvWe nepexoda U3
aBTOMaTUYECKOrO pexuma paboTbl B PEXMM PYYHOro yrpasrieHuss U obpaTHo, chukcaums
BBOJa M3MEHEHHOW 3afaHHOW TOYKM, MOATBEPXKAEHME BXoda B PEXWM KOHMUrypauuu,
NPOABUXEHWE MO YPOBHAM KOH(UIypaLmm 1 T.n.

KnaBuwa npegHasHayeHa Ans BbI30Ba MEHIO KOHUIypaumm, Ans BbIXoAa U3 NyHKTOB MEHIO,
a TaKkke Ans BbIXOAa U3 MEHI0 KOHUrypaumu.

B pexume PABOTA npu KpaTKOBPEMEHHOM HaxaTuu OAaHHOW KNaBWLIW BKIIOYAETCH PEXNM
n3MeHeHusi 3agaHus perynsatopa (aucnne SABOAHHA).

3.5 CTpykTypHaa cxema perynatopa MUK-112

AO AHanorosbili Bbixog
Manent uHankaumn - - | Beixon ananorosoro
W KnaBuatypbl ™ perynatopa unum Bbixog
peTpaHcMUccUmn
Al1
BXOAHOW U3MepsieMbin, o .
KOHTpONupyeMbin . w DO1 OuckpeTHbIN
W perynupyembin Bbixopa 1
na':oan);e-rppy = »| - Kntoy BOJIbLUE (umn.
8 unu 3-x No3. perynsitop),
- 2-X No3uL. perynsitop
o
-
Al2 BxogHOW curHan X -
BHeLLUHeW 3agaHHON o O DO2 OuckpeTHbIN
TOUYKM (3apaHus), - v B;IXOIJ. :IIEHI::LIJE (
napameTp 2 = - Kniou numn.
8 unu 3-X No3. perynstop)
x
MutaHue ~220B 50M, e S
nuTauve =248 = MocnenosaTtenbHbLIN
- » uHTepdenc RS-485
KoHdourypupupoBanue,
TemnepaTypHasi KOppeKuus npuemM-nepepaqa
xonogHoro cnasi TepmMonap b—— KOMaHA U AAHHBIX

PucyHok 3.2 — CmpykmypHasi cxema peaynssmopa MUK-112

3.6 MpuHUMN paboTtbl perynatopa MUK-112

Perynatop MWK-112, cTpykTypHasi cxema KOTOPOro rnpuBefeHa Ha pucyHke 3.2, npeacrtaBnsieT coboi
YCTPOWCTBO W3MEPEHUsI 3HAYEHUs1 BXOOHOro napametpa, obpaboTkum u npeobpasoBaHWs BXOAHOrO curHana u
Bbl4a4u ynpaensioLLnX BO3OENCTBUNA.
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Perynatop MWK-112 pabotaeT noa ynpaBneHWEM COBPEMEHHOTO,  BbICOKOMHTErpUPOBAHHOIO
MUKpokoHTponnepa RISC apxvuTekTypbl, U3roTOBMEHHOrO MO BbicOKOcKOpocTHOM KMOIT TexHomormm ¢ HU3KUM
aHepronoTpebneHvem. B nOCTOSAHHOM 3amnomuHalolWem YCTPOWCTBE pacnonaraeTcs 0orblloe KONM4ecTBO
YHKUMA ONSA pelleHns 3adad KOHTponsa u perynuposaHus. [locpeacTBOM KOHUIYpUpPOBaHWUS MOnb3oBaTerb
MOXeT CaMOCTOATENbHO HACTpavBaTh PErynsaTop Ha pelleHne onpeaeneHHbIX 3agay.

Perynatop MWK-112 ocHawleH aHanoro-umdpoBbiM npeocbpasoBaTenemM, y3namm OUCKPETHO-LMgppoBoro
BBOAA W UUPO-OMCKPETHOrO BbIBOAA, CTOPOXEBBLIMW CXEMaMu Afs KOHTPOMsS LMKNOB paboTbl nporpaMmmbl,
3HeproHesasucumon 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 CHUTHIBAIOTCSH 3HAYEHWsI aHaroroBblX WU AWCKPETHbIX
BXOAOB, MpPOM3BOAMTCH cuMTbiBaHMe u obpaboTka knaBuaTtypbl (nodaBneHve Aapebesra u obBHapyxeHue
AOCTOBEPHOCTMN), MPUEM KOMaHA W AaHHbIX U3 nocregoBaTenbHOro MHtepdenca. Mpy noMowm 3TMX BXOAHbIX
CMrHaroB OCYLLECTBMAIOTCH, B COOTBETCTBMW C BbiOpaHHbIMKW MNonb3oBaTenem QyHKUMAMKU 1 napameTpamu
KOHdWrypaumm, Bce pacyeTbl. [locne aToro ocylecTBnseTcs BbiBOA MHMOPMaUUM Ha AUCKPETHbIE BbIXOAbI, Ha

WHOWKAUMUOHHbIE 3nemMeHTbl, a Tak

nocrnegoBaTenbHOro MHTepgeinca.

xe dumkcauua

BblYUCITIEHHbIX

BENMU4nH

ans

pexumMa

nepegauu

3.7 PacnpepneneHue BXoAoB-BbIXOA0B CTPYKTYp perynartopa MUK-112

Tabnuuya 3.7 — PacnpedeneHue 8x0008-8b1x0008 cmpykmyp peaynamopa MUK-112

CTpykTypa perynsaropa, AHanorosblIv AHanorosblIv AHanorosbI [OuncKpeTHbIN [unckpeTHbIN
onpegensiemMasi napaMmeTpom Bxoq Al1 Bxof Al2 Bbixog AO Bbixog DO1 Bbixog DO2
[CTRL.00]
0000 — 2-X NO3NLMOHHBIN Perynupyembii MHankaums PeTtpaHcmuncena | Bbixog 2-x nos. Cgo6. nporp. "
perynsitop napameTp i perynsaTtopa
0001 — 3-X NO3MLMOHHbIN Perynupyembii Wuaunkauus PeTtpaHcmuncena | Boixog Bonblie Bbixog MeHbLue
perynsitop napameTp 1 2
0002 — NUA-LLUNM perynstop | Perynupyemsbii MHankaums PeTtpaHcmucensa | Boeixog MAUA- Cgo06. nporp.

napameTp 2 LM

perynsaTtopa

0003 — aHanorosbIN Peryrupyemblit | WHavkaums Beixon peryns- | Cso6. nporp. " Cg06. nporp.
CTaHAapTHbLIN perynsatop napameTp Topa
0004 — aHanoroBbI Perynupyembiii Perynupyembiii Bbixog peryns- Cgo06. nporp. " Cgo6. nporp. "
perynsitop COOTHOLIEHUS napameTp 1 napametp 2 Topa
0005 — aHanorosbIi Perynupyembii Perynupyembii Bbixop peryns- Cg06. nporp. " Cs06. nporp. "
KackafHbIVi perynsaTop napameTp 1 napameTtp 2 Topa
0006 — aHanorosbIi Perynupyembii BHeluHsA Bbixop peryns- CB06. nporp. " CB06. nporp. "
perynsitop ¢ BHeLUHeN napameTp 1 Koppekuusi Topa
KOppeKuvew 3agaHust
0007 — aHanorosbIi Perynupyembi BHeluHsA Bbixop peryns- Cg06. nporp. " Cg06. nporp. "
perynsitop ¢ BHELUHUM napameTp 3ajaHHas Touka | Topa
3afjaHuam
0008 — MNynbCHbIN Perynupyembi Perynupyembii PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue

napameTp 1 napametp 2 i
0009 — MNynbCHbIN Perynupyembii Perynupyembiii PetpaHcmuceus | Bbixog Bonblue Bbixoa MeHbLue
perynsiTop COOTHOLLEHUS] napameTp 1 napametp 2 2
0010 — MNYNbCHbIN Perynupyembin Perynupyembin PeTtpaHcmucena | Beixoa Bonblie Bbixoa MeHbLue
KackafHbIVi perynaTop napameTtp 1 napametp 2 2
0011 — MNyNbCHBIV C Perynupyembii BHelwHsA PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue
BHELLHeW Koppekunen napameTtp 1 Koppekums 2
3afjaHvs
0012 — »MNynbCHBIV C Perynupyembii BHelwHsA PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue
BHELUHUM 3aJaHusaM napameTp 3agaHHasi Touka | ?

MpumeyaHus.

1) Curhansl DO1-DO2 gasnsitotca cBobogHO-nporpaMmupyembiMn. T.e. ecnu kakon-nmbo ns curHanos DO1-DO2 He
3a[eNCTBOBaH B CTPYKType BblibpaHHoro Tuna perynstopa (cm. napameTp CTRL.00), ToO CBOGOAHbIN AUCKPETHBIN BbIXOA MOXET B
COOTBETCTBUM C BbIOPaHHOM NMOr1Kon paboTkl M ycTaBkaMu yNpaBnsiTbCsl OQHUM U3 BbIOpaHHbIX aHarnoroBbiX CUrHaNoB

2) Mpu “cnonb3oBaHUM PYHKLUMM PETPaHCMUCCUM Ha aHaroroBbI BbIXOA, Perynstopa pacnpefensioTca cnegyoLlime
aHarnoroBble curHansl perynsitopa (cM. napameTp CTRL.00):

- 3HayeHue aHanorosoro Bxoga Al1, Al2; paccornacoBaHue perynstopa, Tekylliee 3ajaHue perynstopa, Tonbko Ans
PyHKLMM peTpaHcMuMccum (BO BCeX CTPYKTypax perynsitopoB kpome CTRL.00=8-12).
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3.8 CTpYKTYpHbIe CXeMbl PerynatopoB
B atom pasgene 6yayT npeacTaBneHMn CTPYKTYPHbIE CXEMbI PErYNATOPOB:

— 2-X NO3NLMOHHbIN,

— 3-X NO3NLMOHHbIN,

- NAg-Wnm,

— NMWO-aHanoroBbIN,

— NMW[-aHanoroBbI COOTHOLLEHWIA,

— kackagHbin MNW[-aHanoroBbIn,

— NWO-aHanoroBbI C BHELLHEN KOppeKunen 3agaHus,
— MN[-aHanoroBbi C BHELWWHNM 3a4aHUAM,

— NMNO-MMNynbCHbIN,

— NMNO-MMNYnNbCHBIN COOTHOLLEHUNA,

— kackagHbln MAO-MMNYNbCHLIN,

— NMNO-MMNynNbCHBIN 3 BHELLHEN KOppeKLen 3afaHns,
— NMNO-MMNYyNbCHBIN U3 BHELLUHUM 3aaHUsAM.

H
’ Brok petaHcMmUccm AD)

All BEnoK HOpManu3aumm =« - H aHanoroBoro curHana
—— 1 MacwtabuposaHna pyq 2-X 3-x max
Bxopa All MO3MLUMOHHBIA =
i per%mrop =% Jlorvka pabotbl DO1

AUCKPETHOTO
Enok 6ezonacHoro Bbixofa DO1

ynpaenexna
Joruka paboTsl DO2

- MHauKaumua JBMCKDPETHOTO

Al2 Bnok HopManuzauymm  PV2 = M%Hnl:'( aHaNoroBoOro Bbixofa DO2
— W MacwrabuposaHmg ===- 6noka
BX0Aa Al2 PETPaHCMUCCHN 1

AVCKPETHLIX BbIXO40B

PucyHok 3.3 — CmpykmypHasi cxema 2-x, 3-X MO3UUUOHHbIX peaynsimopos

BesonacHoe nonoxexHue

Al Briok HopManusauwn PV nma
— W MacwrabuposaHna At
exona All REEY P

Al2 Enok Hopmanuzaumm  py2 -
— umacwrabupoBaHna

Bxofaa Al2

PucyHok 3.4 — CmpykmypHasi cxema [MO-LUVM peaynsmopa
BesonacHoe nonoxeHue
AO

Al Bnok HopManusauum  pyq nua e
— 1 macwrabuposaHng A

Bxoga All 223 P min

TNoruka pabotsl DO1
AVNCKPETHOTO
Bbixopga DO1
INoruka pabortsl DO2
AVCKPETHOTO
Al2 BEnok Hopmanusaumm PV2 s Bbixofa DO2

—  umMacwrabuposaHma
Bxona Al2

PucyHok 3.5 — CmpykmypHasi cxema cmaHOapmHozo [1M/[] aHanozoeoeo peeynsimopa
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BesonacHoe nonoxexHue

Al BOK HOpManu3auun - -« DY/ ABT
= W MacwtabupoBaHua py m e AO
exoga All o nsﬂ oo -
perynamop. | & A Norwvka pabotbl DO1
AMCKPETHOro
Bnok BezonacHoro Bbixona DOT
ynpasneHna
JNorvika pabotbl DO2
Err2 AWCKPETHOrO
Al2 oK HOPManu3auuy == ===== SP=k*PV2+b Bbixoga DO2
M MacTabupoBaHa  pyz E a I
Bxona Al2 |
PucyHok 3.6 — CmpykmypHasi cxema aHasio208020 pezyrisimopa COOMHOWEHUs
i | Besonacroe nonowerme |
Al Bnok Hoprganmauuu ——-n-d o
= u MacwrabupoBaHMa pyq Begomeli Al
Bxona All —(g)— a
perynatop
SP ny Ky Bnok 6ezonacHoro Jlorvika pa6oTtbl DOl
BEOMOro ® ® ynpaeneHns AMCKpETHOro
perynstopa Bbixoga DO1
Al2 Bnok HopManusauwmn R i Jlorvika paboTbl DO2
M MacLUTabupoBaHna pyo BGA{'NMM AMCKPETHOTO
Bxona Al2 il Bbixoga DO2
perynatop T
1 Bfiok KoHTpona
SP AOCTOBEPHOCTI
BefyLEro 33naHna
perynatopa
PucyHok 3.7 — CmpykmypHasi cxema KackaOHO20 aHari0208020 pez2yrisimopa
Besonactoe fonoXerne .. ...
AY AO
Al Bnok HopManusauuu mac E
— 1 MacwrabupoBaHua eni‘?cﬂ'o = _/_ e
Bxona All Perynstop |
Joruka paboTbl DO1
AUCKPETHOTO
Bbixoga DO1
TNoruka pabotbl DO2
AVUCKPETHOTO
Al2 Enok Hoprgannsauwu Bbixofia DO2
M MacwrabuposaHug
Bxona Al2 Mtavkaums
ny
PucyHok 3.8 — CmpykmypHasi cxema pezynsimopa ¢ eHelwHel Koppekyuel 3adaHusi
BescnacHoe nonoweHues P¥ | ABT
AV s
Al BROK HOPManuzauum  pyq Mzt
W MACLITabrnpoBaHMa & nﬂélm P
Exona Al PERYRFTOR) i
v [\ | e
sp ® ® TNorvka paboTsl DO1
BHYTpEHHAA LMCKpETHOTO
Bbxoga DO1
Noruka paboTsl DO2
LMCKpETHOro
AlZ BNOK HOpMaNM3aLIAMK sp Bbixofa DO2
M MaclTabupoBaHua EHEWHAA
Exona 412

PucyHok 3.9 — CmpykmypHasi cxema peaynsmopa ¢ 8HelWHUM 3a0aHuem
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BesonacHoe nonoxenue

B o . LPy/Aar AOC
Al NOK HOPManusaumm — pyq .
— W MacWwTabupoBaHna —®— enﬂsﬁo _/_ OO— =
exoga All pery P | & i
[pens: (MopmMuposaTenb DOl
Eﬁﬂ CUrHana P>
“BOJILLUE" DO1
WMy nbcHBIR
npeoGpazosatent B/ o0 uposatent DO2
m curHana —
“MEHBLLE" DO2
Al2 Bnok HopManusauum PV2 /- I
1 MacwTabu, IOZBaHMFI
BXO,
4 BHy TpeHHUiA
WHTErpaTop
NonoXeHus
MEeXaHU3Ma
PucyHok 3.10 — CmpykmypHasi cxema UMybCHO20 pezynsmopa
oS D L D e e e
Errl E BesonacHoe nonoxexue E BOK peTaHCMMacn AC)
Al Eng:cnggngagggzum ----- : e i 3HanNoroBoro CUrHana
—— 1 MacwTabn H
Bxoga All EV ML A
perynatop | =2 el «5OSbLLIE DO1
o WMy nbCHbIA [
Bnok 6ezonacHoro npeobpa3opatent KudlZa=t115] DO2
ynpaeneHna
E SP=k*PV2+b
Al2 EiOK HOPManu3aumm == ==-===3
—— 1 MacwTabuposaHna
Bxopa Al2
PucyHok 3.11 — CmpykmypHas cxema UMITysibCHO20 pe2yrisimopa COOMHOWEHUs
T Besonackoe nonoenwe | 5D
Erm ¢ ! BNoK peTaHcMMccun

Al BIOK HOPManu3aumm -=--- : aHanoroBoro curHana
— 1 MacWwTabupoBaHNa pys

BegoMelin max
Bxofa All L S HWJ 5
perynaTop | min / o “BOSbLLIE» DO1
S WMy nscHbiR B
SP 5% Ky Enok 6ezonacHoro npeobpa3sosatens KUZa 3 DO2
® ®
BHyTpeHHwi

</
>

BEAOMOTC ynpasneHna
perynatopa

Al2 ENoK HopManuzauum L

1 MacLTabupoBaHns ’ Be i
Bxona Al2 g it

perynatop T
BAIOK KOHTpOna
SP LLOCTOBEPHOCTU
ee.njyl;l%;)a 338aHna

PucyHok 3.12 — CmpykmypHasi cxema kackaGH0o20 UMIIy/IbCHO20 peaynsamopa

BesonacHoe nonoxeHue

3 _— Lwrm

Al NOK HOpManuaaumm g

—— umacwTtabuposaHna "?;ﬂo = i -
exoga All Rely. P | @i

MopmMmuposaTtens

cirHana
“BOJIbLUE" DO1
WMy nbcHbIR
npeo6pa3oBatent opmMupoBaTens
curHana

“MEHBLLE" DO2
Al2 Bnok HopManusaumm
1 MaclwTabupoeaHua

BXxoAa Al2

BHyTpeHHuiA

WHTErpaTop
NONOXeHNs
MexaHuIMa

PucyHok 3.13 — CmpykmypHasi cxema UMIMysIbCHO20 peaynsmopa ¢ 8HewWHel Koppekyuel
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BesonacHoe nonoxeHue

AY mem'
Al Bnok HopManuaaummn  pyq nvn mak X
— unmacwrabuposaHng ey ]
exofa All Pty P min
KY {dopmMuposaTesb DO1
S = curHana —
BHYTPEHHAA “BOJILLLUE" DO1
WMy nbcHbIA
npeoGpasosatent B 4 onmpuposatent DO2
curHana —
“MEHBLLE" DO2
Al2 Bnok HopManu3aummu V2 sp
M MaclTabupoBaHua e minn
KON~ ‘— BHyTpeHHuiA

wHTEerpaTop
nonoXxeHua
MexaHu3IMa

PucyHok 3.14 — CmpyKkmypHasi cxema UMryfIbCHO20 peaynsimopa ¢ 8HeWHUM 3adaHuem

3.9 Jloruka paboTbl AUCKPETHbIX BbIXOA4OB

CwurHanel DO1-DO2 sBnsitoTca cBOOOAHO-NPOrpaMMUPYEMbIMU, TO €CTb OWCKPETHBIA BbIXO4 MOXET B
COOTBETCTBUM C BbIOpaHHOW NorMkon paboThl 1 ycTaBkamy yNpaBnaTbCA BXOOAHBIM CUTHAMIOM.

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

Mprmep paboTbl BLIXOAHOIO YCTPOWCTBA MO NOrMke ABYXMNO3ULMOHHOIO perynaropa nokasaH Ha pUCyHKe

3.15.
DOA DO‘

1 1

A A
o Y 8 : Y &,
SP. : 100 % : :SP 100 %
\.: WKANA NApameTpa . \ WKANA NapameTpa
rucrepeanc Cucrepeanc
a) 6)

PucyHok 3.15 — lNpumep pabomsi 861x00HO020 ycmpolicmea:
a) no fioeuke obpaTHOro 2-x Mo3uyuoHHoeo ynpasneHusi n.CTRL.00=0000, n. CTRL.01=0000,
6) 1o noauke npsiMo2o 2-x No3uyuoHHo20 ynpaesneHusi n. CTRL.00=0000, n. CTRL.01=0001

TpexnosnumoHHbIA perynstop pabotaeT B obpaTHOM u MpsMOM Tune ynpasneHus perynsTtopa. Korga
napaMeTp pacTeT U CTAaHOBUTCH YyTb Oonblue 3a4aHHOM TOYKM, TO BO3HMKAET CUTyauusi, KOorga BKMYEHbl OBa
BbiIxofa. OTO He AONyCTUMO, KOrga perynstop ynpaBnsieT peBepcuBHbIM apuratenem. Bo nsbexaHve nogobHoM
cuTyaumm Heobxoammo ucnonb3oBath napameTp CTRL.03 — 30Ha HeYyBCTBUTENBbHOCTU 3-X MO3ULMOHHOIO
perynatopa (MepTBasi 30Ha). Toraa BbixoAbl perynstopa 6yayT pabotaTb Mo NOrMke, NokasaHHOWM Ha pucyHke 3.16.

DO2
(xniod «MeHblwes) .

A DO1

(xnon «Bonswen

5 100 %

A . wxana napamerpa
Meprean 30Ha

CTRL.O3

PucyHok 3.16 - pagpuk pabombi OUCKpemHbIX 8bIX0008 3-X MO3UYUOHHOZ0 peayrisamopa C UCMo1b5308aHUEM 30Hb]
HeuyscmeumersnbHocmu (CTRL.03)

[lBa ONCKPETHbIX BbIXOA4a MOryT UCMONb30BaTh B KAYECTBE BXOAHOMO CUrHarna oavH 1 TOT e aHarnoroBbIv
Bxop, (Al) 1 UICNOMHATL KaxxablA CBOKO NOMNKY poboThl.

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

[ns npymMepa MmnynbCHOro BbixoAa Bbibepem noruky paboTbl AUCKPETHOrO BbIXOA4A — MEHbLUE YCTaBKu
MIN (DOT1.00=0002), AnMTensLHOCTb MMMYIbLCHOrO curHana - 3 cekyHabl (DOT1.02=003.0). BeixogHow curHan npu
Takvx NnapameTtpax u3obpaxeH Ha pucyHke 3.17.
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PucyHok 3.17 — pachuk pabombi OUCKpemHo20 8bixoda rnpu UMMy IbCHOM mure 8bIX0OHO20 CugHana

3.10 NMpuHUMN paboTbl TEXHONOrMY€CKOM CUrHaNM3auum

Ona BxogHoro napametpa PV npou3BoguTcs KOHTPOMb BbIXOAA €r0 33 [PaHuubl  YCTaBOK
TEXHOMNOMMYECKON CUrHanusaLum.

HeobxoAMmMO NMOMHUTbL, YTO YCTaBKM CUrHanu3auum OOMMKHbI BXOAUTb B FpaHuUbl pasmaxa Lukarnbl
N3MepsiEMON BEMUYMHbI.

TexHonormyeckas curHanusaums wcnonb3yetcsa AN curHanusaumm Ha uwHavkatopax A (MAX) wu
V(MIN)nepegHen naHenu perynsatopa, CUrHanusauuvM Ha BepXHEM YpOBHE, a Takke ANng forukn paboTbl
AVCKPETHBIX BLIXOAOB Kak 0606LLeHHasa TexHonormyeckas curianusaums (n.m. DOT1.00=[0005], DOT2.00=[0005]).

TexHonornyeckasi cUrHanusaums umeeT Asa Buga:

- abcontoTHaa curHanusaums. Mcnonb3dyeTcs KOrga HYXHO CUrHanusupoBaTb BbIXO4 NapameTpa 3a
yCTaHOBIMEHHbIE rpaHunLbl. B Takom criyyae 3a4atoTcs HUXKHWE BEPXHUE rPaHuLbl TEXHONOrMYECKOW CUrHanu3aumu.

- [AeBuauMoHHas curHanu3aumsa. Mcnonb3yeTcsa Korga HYXXHO — CUrHanmmusupoBaTb  OTKIOHEHue
TEXHOMOIMYeCcKoro napameTpa OT 3HavYeHWs 3adaHHOW TOYKM Ha 3HaYeHWe YCTaBOK TEeXHOMOrMYecKown
CurHanmsauum.

Mpumep abconoTHOM 1 AEBMALMOHHOW CUrHanM3aumu npusedeH Ha pucyHkax 3.18 n 3.19.

'nctepesnc TexHonornuyeckon curHanusaumy sagaetcd B nyHkte meHio CTRL.19. lNpuHumn paboTbl
rmcTepesuca npeactaBneH Ha pucyHke 3.18.

Bepuws rpezend

Bepnans rpezeni

Hutmorwst peann Moot Ppeaon

PROMAS LA PAOMAIS LA

ToOnormeecsan Tensononswecsan

G CAMAN A
MAX MAX

"
=

TemONOrwecan Teneononeeecsan
e T . GRS
N MIN

a) 6)

PucyHok 3.18 - pagbuk cpabambigaHusi:
a) abconomHol mexHonoaudeckoli cueHanusayuu n.CTRL.16=0000,
6) desuayuoHHOU mexHonoauyeckou cueHanu3ayuu . CTRL.16=0001.
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4 Achnonb30oBaHue No HazHaAvYeHuro

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUsA NPU UCTIONIb3OBaHUN perynsatopa

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

- obecneunBaTtb ya0o6HblE yCNOBUS AN 06CNyXMBaHUSA U EMOHTaXa;

- TeMmnepaTtypa W OTHOCUTENbHAasi BMAXHOCTb OKPYXalllero BO3A4yxa [OOIMKHA COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro UCNONHeHUs npmubopa;

- OKpyXawLlasa cpefa He OOMKHa coAepXaTb TOKONPOBOASALLMX NPUMECEN, a Takke NpUMecen, KoTopble
BbI3bIBAlOT KOPPO3UIO AeTanen npnbopa;

- HaNpPsHKEHHOCTb MarHUTHbIX MOMeNn, BbI3BaHHbIX BHELUHUMW UCTOYHUKaMK NepeMEeHHOro Toka 4acToTom
50 Ny, unn BbI3BaHHbIX BHELLUHUMW UCTOYHMKAMM NOCTOSIHHOMO TOKa, He A0mkHa npesbiwaTb 400 A/m;

- NapamMeTpbl BUOpaLmmn AOSMKHbI COOTBETCTBOBATL UCMosnHeHuto 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyatauun perynsitopa He06X0AMMO UCKITIOUNUTD:
- nonagaHve ToKONPoBOAALLEN NbINN UMW XUAKOCTU BHYTPb Npubopa;
- HanM4yne NOCTOPOHHUX NPeaMeToB BONU3M Npubopa, yxXyaLaroLwmx ero eCTeCTBEHHOe oxnaxaeHuve.

41.3 Bo Bpemsa akcnnyatauumu Heobxooumo creguTb 3a Tem, 4Tobbl noacoeaMHeHHble K npubopy
npoBoa He nepenambiBanvcb B MeCTax KOHTaKTa C KNnemMMaMm U He MMEenu NoBpeXAeHNA N30MAUnn.

4.2 NMoproTtoBKa perynatopa K MCNosib30BaHUIO
421 OcBoboauTe perynatop OT ynakoBKU.

422 Mepen Hayanom MoHTaxa npubopa HeobxoOAMMO BLINOMHUTL BHELWHWA ocMoTp. lpu atom
o6patnuTb OCOOEHHOE BHMMaHWe Ha YUCTOTY MOBEPXHOCTM, MAapKUPOBKM W OTCYTCTBME MEXaHUYeCKMX
NOBPEXAEHWUN.

423  BHUMAHUE!!! Mpu nopkntodeHnn perynatopa MWK-112 cobnopgatb ykasaHus wmep
6e3onacHocTy pasfena 6.2 HacTosALLEN MHCTPYKLUUW.

424 KabenbHble cBA3M, coeauHsiowme perynatop MWK-112, nogknioyalTca 4epes  Kremmbl
CoeauHUTENbHLIX pa3beMoB B COOTBETCTBUM C TpeboBaHusiMum  pgevicteyowmx "lMpaBun  ycTpourcTBa
3MNEKTPOYCTaHOBOK".

4.2.5 TlogknioyeHne BXxoAoB-BbixodoB Kk perynatopy MWK-112 npou3BogsT B COOTBETCTBUM CO
CXeMaMW BHELUHUX COeANHEHWN, NMPMBEAEHHbIX B NpunoxeHun b.

426 [Mpn NogkniYeHUn ANHWUA CBS3M K BXOOHbIM M BbIXOOHbIM KIEMMaM MPUHUMaNTE Mepbl Mo
YMEHBLUEHUIO BIUSHUS HABEAEHHbIX LUYMOB: UCMO/b3ylme BXOOHbIE W (MNM) BbIXOOHbIE LUYMOMOAABASOLLME
GunbTpbl Ans perynstopa (B T.4. ceTeBble), WymonogaBnsowme unbTpbl ANs nepudepuinHbiX YCTPOWCTB,
UCMNOnb3ynTe BHYTPEHHME LndpoBbie unbTpbl aHanoroBbix BxoAos perynaropa MUK-112.

427 He ponyckaetca o0beanHsaTb B OO4HOM kabene (kryte) uenu, MO KOTOPbIM nepeparnTcs
aHanoroBble, MHTEP(ENCHbIE CUrHamNbl U CUITbHOTOYHbIE CUTHamNbHbIE WITM CUMBHOTOYHbIE CMMOBbIE Uenu. Ons
YMEHbLUEHNS HaBEAEHHOro LWyMa OTAENWTE JUHMM  BbLICOKOTO HAMpPsPKEHUST WM NMHWM, NpOBoOAsLuMe
3HauuTENbHbIE TOKWU, OT APYIUX NUHUIA, a Takke n3beraTe napannenbHOro unu obLIero NoAKMYEHNS C NMHUSIMU
NUTaHWS NPY NOAKIIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumMocTb aKpaHUpoBaHust kabenewn, No KOTOpPbIM nepeaaeTcs UHopMauus, 3aBUCUT OT
ONWHblL KabernbHbIX CBA3EW M OT YPOBHSI MOMEX B 30He NpoknagkM kabens. PekomeHayeTcsi ucnonb3oBaTb
nsonupyrowme Tpyoku, KaHanbl, NOTKM UM SKPAHMPOBAHHBIE JIMHUW.

429 [na obecneyeHns crtabunbHoW paboTbl 060pyAoBaHMS konebaHWs HanpsikeHWUst M YacToThbl
nUTaloLWEeN SMEeKTPOCETN AOSMKHbI HaXoaAMTbCS B Npeaenax TexHU4Yeckmx TpeboBaHuii, ykasaHHbIX B pasgene 1.3, a
AN KaXJoro COCTaBISIOLLEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBUM C UX PYKOBOACTBAMM NO 3KCMiyaTaumu.
Mpy HeoBbxoAMMOCTK, ANsi HENPEPbIBHLIX TEXHOMOMMYECKMX NPOLIECCOB, AOMKHa BbiTb NpegycMOTpeHa 3awmTa ot
OTKITIOYEHUA (I/IJ'II/I BbIX0O4a W©3 CTpOFl) CUCTeMbl noada4vn oanekrTponutaHna — yCTaHOBKOI7I NCTOYHUKOB
©6ecnepeboiHOro NuTaHus.

4.3 Pexum PABOTA

Perynatop nepexogut B pexxum «PABOTA» BCAKMI pas, KOrga BKITYAETCA NUTAHME.
M3 atoro pexvma MOXHO NepevTu Ha U3MEHEHUE pPEexXnMOB paboyero YpOBHS UMW Ha pPexvuMm
KOHpMrypaLum 1 HacTpoexk.
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OO6bI4HO 3TOT ypoBeEHb BbIOMpaeTcs BO BpeMsi paboTbl Ans ynpaBreHWst KOHTYpOM perynupoBaHus. B
rpoyecce pabombl MOXHO OCYLLECTBMAATL MOHUTOPWHI, T.e. BM3yarnbHO OTCMEXWBAaTb M3MEPSEeMYI0 BENUYUHY,
3afaHHyt0 TOYKY M 3HaYeHNe ynpaBnsioWwero BO34enNCTBIUS Ha CBETOAMOAHbBIX MHAMKATOpax Unu 3HayeHus Bbixoda
MNO-perynaTtopa B npoueHTax npy Haxxatum knasuwmn [A] “6onbwe” unu [ V] “meHblue’(B py4HOM pexnMe 3aTMMm
KnaBvWwaMn M3MeHsieTca ynpasrnsoowmne BosfencTtene). Kpome Toro, MOXHO OTCMeXuBaTb Ha CBETOAMOAHLIX
UHAMKaTOpax pexvmel paboTbl perynsatopa, CurHarnbl TEXHOIOMMYECKON CUrHann3aummn Npy nNpeBbILLEHN BEPXHETO
W HUXXHEro nNpeernoB OTKIOHEHUS.

M3meHeHne pexuma paboTbl perynsTopa OCyLIeCTBNEHWe Korga Mepexogum u3 aBTOMaTU4ecKoro
pexuma ynpasneHusa (kackagHeln — KY u nokanbHbein - J1Y) B pydHOW pexum ynpasneHus (PY) n obpatHo,
OCyLLeCcTBNSA BbIOOP BMAa 3a0aHHOM TOYKM M M3MEHATb 3HaYEeHWe 3a4aHHON TOYKM — BHYTPEHHSAS UMW BHELLHSAS,
N3MEHSA 3HaYeHVe ynpaBsnsaioLero BO3AENCTBUS (B PyHYHOM pexmme yrnpasreHns perynsTopom).

4.3.1 NameHeHue pexunma paboTbl perynsaropa
B perynatope MNK-112 nmeetcsa Tpu pexuma paboTbl ynpaBneHnst 06beKTOM perynmpoBaHus:

® aBTOMaTUYECKMI PeXnM paboTbl, KOTOPbIN COCTOUT N3 PEXVMMOB!
- KacKkagHbIn pexum ynpasnexuns - KY
- NoKanbHbIA pexuMm ynpasnenus - J1Y

® py4yHON pexum paboTsl - PY.

Pexum paboTbl perynsitopa - aBTOMATWYECKMA (KAackafHbIW, mnoOKanbHbIA) WNW PYYHOU sABRSETCS
3anomMuHaeMbiM cocmosiHueM. ocne BKMHYEHUS NUTaHUS PEerynsiTop HaxoOMTCs B TOM PeXuMe, B KOTOPOM OH
HaxXoAMICS Ha MOMEHT OTKIMIOYEHNS.

KackagHbin pexum pabopbl perynatopa BblibvpaeTcs npu COOTBETCTBYOLLEW KOHdurypaumm ero
cTpykTypbl B napameTtpe [CTRL.00]=5,6,7,10,11,12. Cm. napameTpbl KOHUrypaumu.

Bbibop pexuma ynpaBnenus: pydqHon PY, nokanbHbin J1Y, kackagHbli KY ocCyLlecTBNSieTCS HaxaTvem
knaeuwwwu [P/A] Ha nepefHen naHenu perynatopa ¢ nocneaylLlmm Haxatiuem knaeuwm [¢]. Mepexod U3 pyyHoro
pexuma ynpasrneHnus PY B kackagHbii KY GrokvpoBaH, 1 BO3MOXEH TOMbKO Mocre Bbibopa NoKanbHOro pexvuma
ynpasnexus JTY.

. ; )
- Vaa . Ha Gnok-cxeme yxalas

TNokansHem pexmum yNpasneHmus Z ( BOIMOXHLIE HANPDABNEHUA
(Mngwmxarop 1Y) MIMEHEHNS PexnMoB paboTul

I ——— A, S —
|

|

' [

: Kacraguuiit pexmm ynpaanexms B

{ (Mnamxarop KY)

l -

: R ANAES A /A\ = ~

: HBTJvaTW'CC‘J‘H ue:*\Hu Laq r\ P - My e
| 2 | YHHOW PORUM YNIDaoNe
| Pa0OTB perynatope I (Soemnp =)

| ~ e

: 04 J

|

|
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|

|
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PucyHok 4.1 — Bbibop pexxuma yrpagneHusi peaysisimopom.

BbiGop pexuma ynpaeneHWs COMPOBOXOAETCH CBEYEeHWEM COOTBETCTBYIOLIErO CBETOAMOLHOro
UHAMKaTopa Ha nepefHeii NaHenm perynsitopa:

- B KackafiHoM pexwume cesetutcs nHamkatop KY
- B NIOKanbHOM pexume cBeTutcsa nigukatop Ny
- B PYYHOM pexume cBeTuTca nHavkatop PY
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4.3.1.1 ABTOMaTU4eCKUN KacCKaaHbIA UJIN JIOKaNnbHbIA PEXUM pPaboThbl.
Mepexoa Ha py4yHOW peXxum paboTbl

ABTOMaTuyeckuii e B aBTOMaTMUeCKOM KackagHOM MWIM 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 JIY unu KY, B COOTBETCTBUM C BbIOpAHHbIM Ha [aHHLIN
MOMEHT PEXMMOM.

<= [P/A] e [Ina nepexoga B pyyHOU PeXum ynpaeneHns 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 muraHus niaukatopa PY (npubnuantensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexuma N perynatop neperaeT B pexnm
® Py py4HOro ynpasneHus, niavkatop PY 6yaeT cBeTuTbes — 4To ByAeT B AanbHellem ykasbiBaTb
Ha py4HOW pexum paboThbl.
YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUI HaxaTuem knasuwwn [¢'], To gaHHbIe
3awjumel AENCTBMA onepaTtopa BOCMNPUHMMAlOTCA Kak HeBepHoe [AencTBue unu  cnyyavHoe,

COOTBECTBEHO perynaTop He USMEHUT pPeXnM ynpaBneHus.

4.3.1.2 Py4yHou pexum paboTbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbINA PEXUM PaGoThl

Py4Hol pexum

e B pyyHom pexume paboTbl onepatop C nNepedHer NaHenu ¢ Nomollblo Knaeuw [A]

paboTbl “6onbwe” n [V] “meHblie”, ynpaBnseT BbLIXOAOM perynstopa, TeM cambiM opmMupyeT
o 3HayeHne ynpaBnsoLLEero BO3AenCTBNs, NogaBaeMoe Ha NCMONMHUTENbHBIN MEXaHWU3M.
KY
O ny e Nnankatop PY Ha nepeaHen naHenu ceetutca. Mngukatopsl KY n JTY He ceeTaTcA.
@ py
& [P/A] e [Ins nepexoga B aBTOMATUYECKUN JIOKaslbHbIU PEXUM PEXMM YrpasreHuss Heobxoaumo
0sax0bl HaxaTb knasuwy [P/A] Ha nepeaHen naHenu perynsatopa.
KY e VHgukatop JTY Ha nepegHen naHenu HauynHaeT Muratb, €CRK onepartop Haxkan knaeuwy [¢']
ny B mpouecce MuraHus uHgukatopa JY (npubnusutenbHo 3-4 cekyHgbl) — npousonget
Py ukcayuss 8bibpaHHO20 pexuma W perynaTop nepenvgeTr B PEXUM aBTOMAaTUYECKOro
JI0KaribHO20 ynpaBneHuns.
= [¢]
O «xy e VHoukatop PY noracHeT u 3acBetutca uHaukatop JIY — uTto OyaeT B AanbHenwem
® ny yKasblBaTb Ha8 aBTOMAaTUYECKNI JTI0KasIbHbIU PeXuM paboTbl.
O py
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwwn [¢'], To gaHHbIe
YpoeeHb OENCTBMA onepaTtopa BOCMPUMHMMAlOTCA Kak HeBepHoe [AeNcTBuMe unu  cryyavHoe,
3awumsl COOTBECTBEHO PErynsatop He U3MEHUT PEXUM ynpasreHus.
4.3.1.3 ABTOMaTU4eCKUMN NoKanbHbIA PEeXUM paboTbl.
MNepexoa Ha aBTOMaTM4eCKUN KackagHbIN peXxum paboTbl
ABTOMaTUYeCKUM e B aBTOmMatmyeckoM rnokanbHOM pexvume paboTbl perynaTop ynpaenser o0bbekTom

NoKanbHbIN
pPexXum paboTbl

O «ky
@ ny
O py

perynmpoBaHnsi COrMacHO BbIOPAHHOTO 3aKOHa PEeryrvMpoBaHWst U C COOTBETCTBYHOLLMMM
HaCTPOMKaMu NMonb3oBaTers.

e Nngukatop JY Ha nepeaHen naHenu ceetutcs. Mingukatopel PY u KY He ceeTaTtcs.
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e [Ina nepexoAa B aBTOMATUHECKUN KacKalHbIU PEXWM ynpaBfieHNsi HeOOXOANUMO mpuX0Obi
HaxaTb knasuwy [P/A] Ha nepeaHen naHenu perynsartopa.

e NupvkaTop KY Ha nepegHei naHenv HauynHaeT MuraTb, eCiv onepaTop Haxan knasuwy [J]
B npouecce Murauuss uHaukatopa KY (npubnusutensHo 3-4 cekyHobl) — npowv3oiget
ukcayuss 8bibpaHHO20 pexuma W pPerynaTop nepengeTr B PEXUM aBTOMAaTUYECKOro
KackadHO20 ynpaBneHus.

e VHankatop J1Y noracHeT u 3acsetutca uHgumkatop KY — uyto 6ygetr B ganbHenwem
yKasblBaTb HA aBTOMATUYECKUIN KackadHbill PexumMm paboThbl.

e Ecnin onepatop He nodmeepxdaem CBOVX AEWCTBUIA HaxaTvem knasuwum [¢'], To aaHHble
[eVicTBA  onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [JeicTBre WM cryyaiiHoe,
COOTBECTBEHO PEryMnsATOp HE U3MEHUT PEXUM YrpaBreHns.

4.3.2 N3ameHeHUe 3Ha4YeHUs 3a4aHHOW TOUYKUN

Mpu BkntoveHun perynatopa MUK-112 yctanaesnusaetca pexum PABOTA. Ha agucnnenn NMAPAMETP
BbIBOAUTCS 3HAYEHME U3MepsieMon BennunHbl, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOUKN.

B perynatope MUK-112 nmeetca aBa Buaa 3agaHHOM TOYKW, UCMOSb3YEMOW TOMbKO B aBTOMaTUYECKOM
pexume ynpaeneHusa. Micnonb3oBaHne BHELLHEN 3aJ4aHHOWM TOYKM OOMNYCKAeTCsl TOMNbKO B CTPYKTYpax perynsitopos
[CTRL.00]=7;12. JaHHble BUAbl 3aAaHHbIX TOMEK NPOrpaMMUPYIOTCA Monb3oBaTenemM M BbibMpaloTca Ha ypoBHE

CTRL.

BHYTpeHHsIA 3agjaHHasi Touka M3MEHSIeTCs C nepefHei nmaHenu perynatopa. 3HauyeHue BHYTPEHHeW
3a/JaHHON TOYKW SIBNSIETCS 3aroMuHaeMbiM 3HayeHueM. MNocne BKIoYeHNs MMTaHUst perynsitop HauyMHaeT paboTy ¢
TEM 3Ha4YEeHMEM U C TEM BUAOM 3aaHHON TOYKM, KOTOPOE ObINIO HA MOMEHT OTKIMIOYEHWS.

BHelwHsAs 3apgaHHaa Touka 3afjaeTca C BHeLWHero aHanorosoro Bxoga Al2. MNpu BbiGpaHHOM Buae
3agaHHonm Toukn kak BHELWHAA Bo3amoxeH Tonbko ee koHTponb Ha aucnnee 3ABOAHHSA, nameHenntb ee
3Ha4YeHue ¢ nepegHer NnaHenu perynaropa HeBO3MOXHO.

Al1

Al2

Bnok Hopmanusauum
1 macwrabuposaHus

Bnok Hopmanusauuu
1 MacwrabupoBaHus

AY | PY/ABT
va L4

perynsTop
KY

sxopa Al1 PV1

3AOAHVE ny

BHYTPEHHASA
3aaHHaA TO4YKa

PV2

il

Bxopna Al2

BHEWHAA
3ajaHHaA To4Ka

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpoueanypa M3aMeHeHNA 3Ha4YeHUA BHYTPEeHHeN 3aJaHHON TOYKN

® 1s Q2m

O kY
@y
O PY

1. PeXXum nHaukauum ans TMINUYHbIX PErynsaTopoB U PeryniTopoB COOMHOWEHUsI

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.
e Perynatop JomKeH HaXOAMTbCSA B peXMMe MHAMKALMM NapaMeTpoB perynstopa
(Begomoro-SLAVE perynsitopa) — nHamkatop 1/S ceetutcs, a unankatop 2/M He cBETUTCS.
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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

® 11s QO2m o [1na n3ameHeHus 3agaHHom Toukn eedomozo-SLAVE perynatopa npubop JOMmKeH

HaxoauTbCH B pexuMe nHaMKauum napameTpoB perynatopa (segomoro-SLAVE perynatopa)
— nHaukatop 1/S ceeTutcs, a niaukaTop 2/M He ceetutcs. Takke fomkeH 6biTb BbibpaH
PEeXuM JI0Ka/IbHO20 ynpasnenus. Mingukatop JY ceetutes.

O 1s @2m o [1na nameHeHus 3agaHHon Toukn gedyujeeo-MASTER perynsatopa npubop JorxkeH
HaxoaouTbCH B PEXUME UHAMKaLUM napameTpoB perynatopa (Begywero-MASTER
perynsatopa) — uHamnkatop 1/S He cBeTuTtcs, a uHamnkatop 2/M ceetutca. Pexxum paboThbl
KackaOHO20 peaynsimopa Nnpon3BosbHbIi. MoxeT cBeTuTbes nHaukatop PY unu JTY nnn KY.

3. Npoueaypa M3MeHeHUs1 BHYTPeHHel 3afaHHOM TOUKMU.

o [1pu BbIOpaHHOM perynsTope BblOpaTb COOTBETCTBYIOLLMIA PEXUM UHANKALUWM U3MEHEHUSA
3a1aHHON TOMKMN.

- [ o [1n9 n3ameHeHns 3HaYeHUs BHYTPEHHEN (NTOKanbHOW) 3a4aHHON TOYKM HeO6X0AMMO HaxaTb

knasuwy [G].
3 HA e Ha nepegHelt naHenu HaunHaeT muratb gucnnen SJABOAHHA. Ha paHHom aTane npu
015.0 [< muratowem gucnnee SABOAHHA BO3MOXHO N3MEHEHME 3HAYEHNs1 BHYTPEHHEN 3ad4aHHON

TOYKMN.

= [A] e C nepepHen naHenu c nomoupto knasuwl [A] “Gonblie” n [ V] “MeHbLLe”, ycTaHOBUTb

= [V] HeoOX0AMMOe 3HaYeHne BHYTPEHHEN 3a0aHHON TOYKWU, MHOMLUPYEMOW Ha gucnnee
3ABOAHHA.

= [¢] e Ecnu onepatop Haxan knasuwwy [¢'] B npouecce muranusa gucnnes 3SABOAHHA
(npubnuantensHo 3-4 ceKyHApl) - PErynaTop nepenaeT Ha PeXum ynpaBrneHnst C HOBbIM
3Ha4YeHUEM BHYTPEHHEN 3alaHHON TOYKMU.

YposeHb e Ecnu onepatop He nodmeepxdaem cBOWX AENCTBUI HaxaTueM knasuwim [¢] B npouecce

3awjumel mMuranmns nHamkatopa NY (npnbnuantensHo 3-4 cekyHAbl), TO AaHHblE AENCTBUS onepaTtopa

BOCMPUHUMAIOTCS Kak HEBEepHOe AeiCTBME UMW CryYyaiHoe, COOTBECTBEHO PErynaTop He
U3MEHWUT PEXUM YNpPaBMEHNUS.

PeXXnMbl M3MeHeHUsi U NepeKknYeHUs 3adaHHoM Touku. CraTuyeckas u
AWHaMu4yeckaa 6anaHcUpoBKa

O4yeHb BaxHbIM AnNsi HOpManbHOW paboTbl pPerynsTtopoB SBMASETCA Hanuune B HUx 6e3ydapHoz0
(MnasHo20) NMepeKnoYeHUs unu U3MeHeHUsl 3afaHHON Touku. lepeknioyeHne unu namMeHeHve 3afaHHOW TOuKM
perynatopa MUK-112 nponcxogut B cnyyasx:

® MEepeKIoYEHNE PEryNsiTopa C PYYHOro pexnmMa paboTbl Ha aBTOMaTUYECKUIA;

® V3MEHeHWe 3HayeHWsi BHYTPEHHEW 3afaHHOW TOYKM C NepedHen MaHenu perynatopa Wi no
WHTEpeNncy;

® MepekioyeHne C NoKarnbHOro pexmma paboTbl B KackagHbIn pexum paboTsl n HaobopoT.

MameHeHne (unn nepeknioyeHne) 3agaHHoOW  TOYKM  perynaTtopa  obecneuuBaeTcss € MOMOLLbIO
CTaTMYECKOW Unn AMHaMmmyeckon 6anaHCMpOBKN y3ra 3agaTtyvka perynsropa.

B 3aBucumocTn oT 3HaveHwun napametpa koHdpurypauum [CTRL.02] — cTtatnyeckas mnu guHammuyeckas
GanaHcupoBkM 3apjaHua B perynatope MWK-112 ecTb pasHble pexumbl CTaTUYECKOW W AMHAMUYECKOMN
©anaHcMpoBKu:

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

dyHKUMOHANbHaa cxeMa paboTbl GanaHCUMPOBOK MoOKasaHa Ha pucyHke 4.3. OyHKUMM PEXMMOB
CTaTU4eCKoN 1 AMHamMu4eckon 6anaHcMpoBKM NoKasaHbl B Tabnuue 4.1.
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TAPAME
PV
cTatudeckas
3ABOAH v SPaew 6anaHcupoBka 3apaHue
| ap I +— . perynsitopy
ny d [OuHamuyeckasn
gro 6anaHcupoBka

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

PucyHok 4.3 — QyHKyuoHanbHasi cxema banaHcuposok peaynsmopa MUK-112

MpumeyaHue. Ha cxeme ycnoBHO noOkasaHO MOMOXEHUE MnepeknvaTenen Ans aBTOMaTUYECKOro
pexuma paboTbl perynaropa v AuHammyeckon 6anaHcMpoBKU.

Tabnuua 4.1 - ®yHKkyuu pexxumos banaHcuposok peaynsmopa MUK-112

% 3HauyeHne
5 3|napametpos
s Q
§ § OuHamunka nameHeHns 3agaHHON TOUKM
O m
o 5 [CTRL.02]
©
[Mpu nepeknoyeHMn 3agaHre HauMHaeT N3MEHSITCS OT 3HadveHus Bxoga Al1 go
MepekntoveHne 1 1
YCTaHOBIIEHHOIO 3HAYeHUs1 3aaHns co ckopocTbio 6anaHcmposku [CTRL.02]
pexwvima paGoTbi
PYYHOWN-ABTOMAT 2 0 Mpn nepekntoverHn SP= Al1
M3meHeHune 1 1 [Mpn n3ameHeHun 3agaHme Ha4YMHaeT U3MEHSATCA OT €ro NpeabiayLLEero 3Ha4yeHus oo
BHYTPEHHeW 3agaHHon YCTaHOBIIEHHOIO 3HAYEHUs1 CO ckopocThio 6anaHcuposku [CTRL.02]
TOuKY (C Nepearei [Mpu n3smeHeHun 3agaHme MrHOBEHHO MEHSIETCS OT ero npeapbl, €ro 3Ha4yeHus 4o
naHeny nim no 2 0 P 8 CTaHOBIIEHHOIO PeARAYE A
HTEpdeNncy) y
MepekntoyeHne c 1 1 [Mpun nepeknioyeHn 3agaHre HauMHaEeT U3MEHSITCS OT ero npeablayLero 3HavyeHus
BHYTpeHHewn paboyen [0 YCTaHOBIIEHHOIO 3HA4YeHNs CO CKOpOCTb GanaHcuposku [CTRL.05]
TOYKM Ha BHELLHIOW 1 5 0 Mpw nepeknoveHUn 3agaHne MrHOBEHHO MEHSIETCS OT ero npeablayLero 3Ha4eHus
HaobopoT [0 YCTAHOBIIEHHOTO HOBOIO.

Mpumevanne. Ecnn 3HayeHnme [CTRL.02]#0, To 3Ha4yeHWe CKOPOCTW AMHaMUYECKOM OGanaHCUPOBKM
ycTaHaBnuesaeTcs B npegenax [oT 000,1 go 999,9] Tex.ea./mMuH.

4.3.3 U3ameHeHMe 3Ha4YeHUs ynpaBnsioLwero BO3AencTeums

8 KY o [1na U3MeHEeHUs 3HaYeHWs YNPaBnsaoLLEro BO3AENCTBUS PErynATOp AOJMKEH HAXOAUTLCS B
ny PyYHOM pexume ynpasreHusl. Ecnv perynsitop Haxogutcst B aBTOMatu4eckoM pexume, ero
Py HeobX0AMMO NEePEBECTM B PYYHOW PEXMM ynpaBneHust — cMm. pasgen 4.6.1. MHgukatop PY Ha

nepegHen naHenu ceeTuTcA. BeibpaH py4HON pexmm ynpasneHus.

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

= [V] “‘Gonbwe” n [V] “meHblie”, ynpaBnseT BbIXOAOM perynatopa, Tem cambiM dopmupyet
3HaYeHne ynpaernsoLLEro BO3AENCTBUS, NOAABAEMOE HA UCTIONHUTENbHbIA MEXaHN3M Yyepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblGpaHHOro Tuna
perynsatopa (cm. napametp CTRL.00 koHdurypaumm).

3ABOAHHA e 3HayeHne BbIxogHOro curHana B % (B 3aBMCMMOCTM OT BbIOpaHHOW CTPYKTYpbI
perynsaropa) nHguuupyetcst Ha aucnnee 3ABAAHHA:
- BbIXOHOTO 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 knaesuw [A] “6onbwe” nnu [V] “mMeHbLUE” NO UCTEYEHUN HECKOSbKM CEKYHA UMW Haxatue
knaeuwbl [¢'] ancnnen 3ABAAHHS nepectaet muratb, a 3HauyeHue BbIxoga UKCUMPYETCH B
3HEProHe3aBNCUMON NaMSATU.
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4.3.4 KoppeKuusi BHyTpeHHeln 3ajaHHON TOUYKMN

B meHIo KOoHcurypauun 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. lMpu BeibpaHHOM BuAe
3agaHHon Toukn "BHELUHAA" Bo3amoxeH Tonbko ee koHTponb Ha ancnnee 3ABAAHHA, nameHnTtb ee 3HadeHue ¢
nepegHen naHenu perynsropa HeBO3MOXHO. B pexume KY BO3MOXHO M3MEHUTb BHYTPEHHIOK 3a4aHHYI TOYKY,
YTO BaXKHO Npun paboTe C KoppeKumen BHYTPEHHEN 3afaHHON TOYKW.

Koppekuusa BHyTpeHHe 3afaHHON TOYKM perynsatopa ocyLecTBnseTcs no popmyne:

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, CKOppekTUpoBaHHasA 3afaHHas Touka

SPBHYTp — BHYTPEHHSIS HECKOPPEKTMPOBaHHas 3aaHHasa Todka. /ameHsieTca nocne HaxaTusi Knasun

[C], uHavuupyeTcs Ha nigukatope 3ABOAHHA.

NHAankaums BbIGpaHHbIX PEXUMOB KOPPEKLMN BHYTPEHHEN 3a4aHHOM TOYKM:

O ky
8 ny e PaboTa no BHyTpeHHeWn 3afaHHou Touke 6e3 Koppekuum.
PY
® kv e PaboTta c koppeKuuen BHYTPEHHEN 3aJaHHOW TOYKM (MOCMEe HaxaTus Knasuwin [C]) no
O ny aHanorosomy Bxogy Al2

O py

4.4 Pexum KOHOUT'YPUPOBAHUE

C nomouwbto pexuma "KoHdurypmpoBaHue" BBOOAT MapaMeTpbl BXOAHbIX CUrHanoB, napameTpbl
CUrHanm3auumn OTKINOHEHWI, NapaMeTpbl TUMa ynpasrneHnsi, napameTpbl CETEBOro obmeHa, napameTpbl BbIXOAO0B 1
CUCTEMHbIE NapameTpsbl.

MapameTpbl pasgeneHbl MO rpynnam, Kaxagasi M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3apaHHoe
3HayeHne (dNeMEeHT HaCTPOWKW) B 3TUX YPOBHAX HasbiBaeTcA "napametpom”. [lapameTpbl, ncrnonb3yemble B
perynatope MNK-112, crpynnupoBaHbl B BOCEMHaALUATb YPOBHEN 1 NpeAcTaBneHbl Ha anarpaMmme (pUcyHok 4.4).
NHavkaumsa 3HavyeHus napameTpoB KOHAUIypaumMm n ux HOMepoB yKkasaHbl Ha pucyHke 4.5. HasHaueHne ypoBHel
KOHpurypauum ykasaHo B Tabnuue 4.2.

Mepexon B pexuM KoHUrypauum u HacTpoek ocyuiecTBnsaeTca u3 pexuma PABOTA gnutenbHbIM,
6onee 3-x CekyH, HaXXaTUeM KnaBuLLn 1.
Mocne 3Toro Ha UMGPOBON ANCNIEN BbIBOAUTCSA MEHIO BBOAA NApons B Buae murarolmx umdp: «P 00».
C nomouysto knasuww nporpammupoBanus [A], [ V] Ha ancnnee BBecTu naponb «P 02» 1 kpaTkOBpeMEHHO
Haxatb knasuwy [&].
BHUMAHMUE!
Ecnun naponb BBeAeH He BEPHO — perynatop nepenget B pexum PABOTA.
Ecnun naponb BBeAeH BEPHO - perynatop nepengeT B pexxum KOHOUTYPALINN.
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napameTp
PID.02
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I I
cumeonsi L nF [ ykaswisator 3Hauenme
i 0 TOM, uTO perynsTop napameTpa

{ HaxoauTCcs B pexume BbiGopa
i YPOBHA KOHMrypaumm i

PucyHok 4.5 — VHOuKayusi ypoeHsl KoHgbuzypauyuu, HoMepa fapamMempa U 3HaqdeHUs rnapamMempa.

4.4.1 HasHauyeHune ypoBHen KOHbuUrypauum, BbIGop ypoBHSA KOHUrypaumm

Tabnuuya 4.2 - HazHa4yeHue u uHOUKayusi yposHel KOHuaypayuu

HasHauyeHne YPOBHA Ha3BaHue Nuankaumnsa
HacTponka napametpos MM perynatopa PID
BrianoroBUX ORIk OAIANG AL AE antanz | H n A iRl
HacTtpoiika napameTpoB aHanorosoro Beixoga AO AOT H 0 I:
KoHdmrypaums BeixogHbix ycTtponcts DO1, DO2 DOT1, DOT2 d 0 ,: ,l E} 0 ,: E’
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[MpodomkeHue mabnuypl 4.2 - HasHadyeHue u uHOUKayusi yposHel KoHguaypayuu
HacTtponka napameTpoB perynsaropa CTRL E ’: L
Ab6cumccbl 1 opamHathl (X1, Y1) onopHbix Todek LNRX1, ) -1 ljl !
NnHeapu3aumm BXogHOro aHanorosoro curHana Al1 LNRY1 Ly ', LM I
Abcumccbl 1 opanHaThl (X2, Y2) onopHbIX TOYEK LNRX2, | - }
nMHeapu3aLmmn BXOAHOIo aHanorosoro curHana Al2 LNRY2 LMy E L ,:“ E
Kanubposka aHanoroeoro exoga Al1 CLI1 [ L | ll
Koppekuus aHanorosoro sxoga Al1 COR1 [ or ,'
Kannbposka aHanorosoro Bxoga Al2 CLI2 E L | E
Koppekuus aHanoroeoro exoga Al2 COR2 "_ or E
Kanubposka aHanoroeoro Beixoga AO CALO E H L D
O06wue napameTpbl SYS 5 ':}l 5
CoxpaHeHne napameTpoB SAVE 5 H LJ E
3arpyska napameTpoB LOAD

4.4.2 KondurypmpoBaHue npubopa

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

Mocne BbIGopa HY>HOTO YPOBHS HY)XXHO HaxaTb KpaTKOBPEMEHHO krnaswlly noatsepxaeHus [¢)]. Mocne
aTtoro Ha gucnnee NAPAMETP nosiButca Homep napameTpa.

BbibpaB Heobxooumbii napameTp knasuwamu [A], [VY], Ona M3MeHeHWst 3HadYeHusi napameTpa
HeoGXo4MO CHOBa KpaTKOBPEMEHHO HaxaTb knasuiy [¢].

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

C nomouwpto knasuw [A], [V], npn HeobxogMmMoCTW, MPOU3BECTU M3MEHEHWE 3HAYeHUs BblIGpaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb knasuwy [¢] — npubop cHoBa nepeinaeT B pexum BbiGopa napameTpa.

C nowmowbio knaevw nporpammupoBaHus [A], [V] ycTaHOBUTb crepylowmin HeobxoauMbli  Ans
N3MEHEHUS MYHKT MEHI0, 1 T.4. NoKa Bce Heobxoaumble napamMeTpbl Ha 4aHHOM YpOBHE KOoHdWrypaumm He 6yayT
N3MEHEHbI.

[ing Toro 4ToBkl BEPHYTLCA K BLIBOPY YPOBHSA KOHMUIypaLmmn, Heobxoammo HaxaTk knasuuy [C1].

Janee BbiOpaTb cregylowe ypoBeHb KOHUrypauunm, KOTOPbIA HYXHO W3MEHWTb W MOBTOPUTH
BbILLEN3MOXeHHble onepauun. M Tak go Tex nop, noka He ByAyT M3MeHeHbl BCe HyXHble napameTpbl.

Beizeatb ypoBeHb SAVE «5AuE» M coxpaHuWTb BCE M3MEHEHHble 3HaYeHUsi B 3HEProHe3aBUCKUMOW
namatu. lpu coxpaHeHWM napamMeTpoB B 3JHEProHE3aBMCUMOW MNaMATU BbIXO4 M3 pexuma  KoHdurypauum
OCYLLECTBNSETCH aBTOMaTUYECKM.

Ecnn n3MeHeHHble napameTpbl HE HYXXHO COXpPaHAaTb B 3HEProHe3aBUCUMOW namaATu (mapameTpbl
COXPaHSATCA B ONEpaTUBHON NaMATK), BbIXOA N3 PEXMMa KOHUrypaLmm ocyLlecTBNaeTcsa AnuTensHeiM, 6onee 3-
X CEeKYH[, HaXxaTueM KnasuLum [C] UM MO UCTEYEHUN BPEMEHN 2-X MUHYT.

[ns nepexoja HEMOCPEACTBEHHO M3 pexuma KoHdurypaumm B pexum PABOTA Heobxogumo
yoepxuBatb knasuwy [UJ] B Teuenne 3 cekyHa. B pexume PABOTA npoucxoauTt mamepeHue u obpaboTka
BXOAHbIX CUTHaNoB B COOTBETCTBMU C 3a[4aHHBIMW HACTPOWKaMu, a Takke (POpMMpOBaHME BbIXOOHbLIX BO3OENCTBUN.

4.4.3 PaspelueHue KoHUrypuposaHusi perynsatopa no cetu ModBus. 3anucb
napamMmeTpoB B 3HepProHe3aBUCUMYHIO NaMATb. 3arpy3ka napameTpoB U3 3HepProHe3aBMCUMOMN
namsTu.

KoHdurypupoBaHue perynstopa NnpousBoAUTCA Kak C MepeaHel NaHenu perynaropa, Tak u no NpoToKony
ModBus (RTU). Yepes nHTepdenc KoHpUrypMpoBaHnue npou3BoAUTCS C MOMOLLbIO NMPOrpamMMHOrO NMpUoXeHus
MWK-koHdpurypaTop (pacnpocTtpaHsieTcs 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Onsi Toro 4Tto6bl M36exaTb He CaHKUMOHWPOBAHHOIO W3MEHEHUs MapaMeTpoB KOHGUrypauum 4depes
UHTEpPdENC CYLLEeCTBYeT ypO8eHb 3awjumbl [OCTYNa K peructpam KoHdurypauun. 3anpetuTb Mnm paspeumvTb
AOCTYN K 3TUM perncTpam MOXHO C BEPXHErO YPOBHS, a Takke B MEHI0 KOHurypauum perynsaropa.

PaspelieHns koHdurypuposaHus no cetn ModBus paspeluaetcd Ha BEpXHEM YPOBHE 3anucbio B perncTp
24 3HayeHus «1». Ecnv B 3TOM pernuctpe Haxogutcs «0», TO KOHOUIypUpoBaHNE Ha BEPXHEM YPOBHE 3amnpeLleHo.

C nepegHen naHenu perynstopa paspelleHve NporpaMMMpOBaHUSA  OCYLLECTBIISETCA Ha YPOBHE
koHdpurypauum LOAD npm Bbibope napametpa LOAD.00=0001.

Heobxooumo MOMHWUTL, 4TO MoOcne 3arpy3ku KoHdurypaumm no cetu, Heobxoaumo caenaTb 3anucb
napameTpoB B SHEPro3aBMCMMOW NaMSITU.
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3anuncb napamMmeTpoB B 3HEProHe3aBUCUMYIO NaMATb I'IpOLI3SOOUITICFI cnegywowmm o6pasoM:

1) nponsBecTn MoaudukaLmo Bcex Heo6Xo0AMMbIX NapameTpoB.
2) yctaHOBUTb 3HaveHune napameTtpa SAVE.01 = 0001.
3) HaxaTb knasuwy [¢].

4) Ha gucnnee NMAPAMETP nosssaTtca cumsonsl “SA uE", yKasbiBast O TOM, YTO MPOUCXOAMT onepauus

3anucu B 3HeproHe3aBnCMMyHo NaMATb.

5) nocne ykasaHHbIX onepauun GyaeT npousBedeHa 3anucb BCEX MOAUMULMPOBAHHBIX NMapameTpoB B
3HEeproHesaBMCUMYI0 NamsATb. [locne npoBeaeHns 3anucy napamMeTpoB perynatop nepenget B pexum PABOTA.

Mocne 3anucu napametp SAVE.O01 aBTomaTnyeckmn yctaHasnmeaetcsa B 0000.

[ns 3arpyskn napameTpoB HACTPOEK Nonb3oBaTens (yCTaHOBKa 3Ha4YeHU No YMON4aHuio) Heobxoanmo:

1) yctaHoBUTL 3HayYeHus napameTtpa LOAD.01=0001,
2) HaxaTb knasuwy [¢],

3) Ha aucnnee MAPAMETP nosiBaTcs cMMBOIbI "Lt 5 Ere yKasbiBasi 0 TOM, YTO MPOUCXOAUT onepauus

3arpy3ku nosib3oBaTesibCKUX HaCTPOEK.

4) nocne ykasaHHbIX ornepauuii ByoyT 3arpykeHbl BCe MoNb3oBaTenbCkue HacTpoiku. Mocne sarpysku

napameTtp LOAD.01 aBTomaTn4eckn yctaHaBnmsaetcs B 0000.

4.5 3arpy3ka 3aBOACKUX HacTpoeK perynsaropa

[ns 3arpyskv napameTpoB HacCTPOWKM NPEANnpUATMA U3roToBuUTENs (YCTAHOBKA 3aBOACKUX 3HAYEHWIM No

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

2) HaxaTb knasuwy [¢],
-

3) Ha aucnnee MAPAMETP nosesitcs cumsonbl "F AL E", ykaseiBas o Tom, 4To npoucxoauT onepauus

3arpy3ku 3aBOACKMX HAaCTpPOEK.

4) nocre yka3aHHbIX onepauun 6y,D,yT 3arpyxeHbl BCe 3aBOCKune HacTpouku. lMocne 3arpys3kum napameTp

LOAD.02 aBTomaTunyecku yctaHaenmaaetca B 0000.

Heobxod0umo nomMHUmMb, 4YTO MOCIe 3arpysku HacTpoek HeobxoaMMO MPOM3BECTM 3anvcCb NapameTpoB B
SHEeproHesaBucumyto namaTb (CM. pasgen 4.7.5), B NpOTMBHOM criydae 3arpyxeHHas uHdopmauus He Oyget

COXpaHeHa Nnpu OTKITIOYEHWUN NUTaHUSI perynaTopa.

4.6 MNopsagok HaCTPOMKMN aHaANOroBbIX BXOAOB U aHaNoroBoro Bbixoaa

[Mpun HacTpoke 1 NepecTporke ¢ OQHOIO TUMNa BXOOQHOrO CUrHana Ha Apyrom Tun, Heo6xoaAMMO BbIMOMHUTL

cnepyoliee:

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

TNy BXOOHOro curHana,

- YCTaHOBUTb MOJIOXeHMe nepemMmbldek Ha Moayne yHuBepcaribHbIX BXOAOB B MNOJIOXKEHWe cornacHo

BbIOpaHHOMY TNy BXoA4HOro curHana (tabnuua 4.3, pucyHok 4.7).

Tabnuya 4.3 — NonoeHusi nepeMblHeK 051 PasHbIX MUNo8 8X00HbIX CU2HAI08

Kop Bxopa n MonoxeHue nepemblyek Ha
Tun BxogHoOro curHana npu 3akase apameTp MeHto Moayrne YHUBepcarnbHbIX BXO40B
perynsitopa KoHcpurypauuu (pucyHok 4.8)
AHanoroBbIi 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]
OT1 0 MA go 20 MA, RBx=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]
OT1 0B go 10B, RBx=25 kOm 04 AIN1.00=0001 JP1 [2-4], [5-7], J1 [3-4], J3 [5-6]
Ot OMB go 75 mB 05 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3[1-2]
Ot OmB o 200 vB 06 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [3-4]
OT0Bpo2B 07 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], J3 [5-6]
TCM 50M, ot muHyc 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 MunHyc 50°C go nntoc 180°C 10 AIN1.00=0005 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCI1 501, Pt50, ot muHyc 50°C go nntoc 650°C 11 AIN1.00=0006 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM 100M,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 po 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]
TNM10 (S), ot 0°C po 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 — [NonoxeHuUs1 nepembi4eK 0715 pa3HbiX MUNo8 8X00HbIX CU2HaNo08
AHanorosbii Bxog Al2
O1 0 MA o 5 MA  RBex=400 Om 01 AIN1.00=0001 JP2[1-2], [7-8], J2 [3-4], J4 [5-6]
Ot 0 MA go 20 MA, RBx=100 Om 02 AIN1.00=0001 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
Ot 4 MA o 20 mA, Rex=100 Om 03 AIN1.00=0001 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
OT1 0B go 10B, RBx=25 kOm 04 AIN1.00=0001 JP2 [2-4], [5-7], J2 [3-4], J4 [5-6]
Ot OmB o 75 B 05 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [1-2]
Ot OMB go 200 mB 06 AIN1.00=0001 JP2[1-2], [5-7], J2 [3-4], J4 [3-4]
OT0Bpo2B 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], J2 [1-2], J4 [3-4]
TCI1100MM,Pt100, ot MuHyc 50°C go nntoc 650°C 12 AIN1.00=0007 JP2 [1-2], [5-7], J2 [1-2], J4 [3-4]
TCI rp.21, ot muHyc 50°C o nntoc 650°C 13 AIN1.00=0008 JP2[1-2], [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]
TMM10 (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 JP2 [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. XapakTepuCTUK1 TUMOB BXOAHbIX CUrHanoB npveedeHsl B pasgene 1.

3. MNopsaok kanubpoBKy BXOAHbIX aHANOroBbIX CUrHamnoB npveeAeH B pasgene 5.

AIN1

/
\\‘.

PucyHok 4.7 — NonoxeHue nepembi4eK Ha ririame 8xo0o8

XP2

\ N

MogknioyeHune

TepMUHarnbHOro

peaucTopa

Mpwv HacTpoiike 1 NepecTpoiike C 0QHOrO TuMa BbIXOAHOMO CUrHana Ha Apyrow TuM, Heo6xoaUMO NPUBECTU
B COOTBETCTBUE MONOXEHWE NEPEeMbIYKM Ha Modyne aHarnoroBoro Bbixofa (YCTaHOBNEHHOM BHYTPW perynstopa).

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

Tabnuua 4.4 — NonoxeHusi nepembI4ek 011 Pa3HbIX MUog 8bIXO0HbIX CU2HaI08

[ranasoH BbIXOQHOIO cUrHana MonoXxeHvne nepemblYeK Ha NnaTe
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 Py4yHasa ycTaHOBKa napamMeTpoOB perynmpoBaHua no nepexogHom hyHKumnmn

Ecnn 3apgaHa nepexogHas dyHKuusi obbekTa perynupoBaHWs unuM oHa MoxeT ObiTb onpefgeneHa, TO
napameTpbl perynupoBaHUst MOTYT ObiTb YCTAHOBMEHbI COMMACHO YCTAaHOBOYHbIM AMPEKTMBAM, YKasaHHbIM B
cnpaBoyHuKax. MepexogHas yHKUMA B NONOXEHUN perynsatopa «PyyHOn pexum» MoxeT ObiTb 3anucaHa vyepes
ckaykoobpasHoe W3MeHeHMe YNpaBnsAlLero BO3AENCTBUS W XapakTep perynmpyeMomn BENUYUHBI  MOXET
peructpupoBatbcs  camonucueM. [lpy  3TOoM  nomyyaeTca  nepexogHas  YHKUMS,  npubnuantensHo
COOTBETCTBYIOLLAA YKa3aHHOW Ha pUcyHke 4.8.

Xopolwme cpegHue BeNMYMHBI U3  YCTAHOBOYHBIX MApaMeTpoB perynatopa AalT  cregylolime
aMnupuryeckne opmyrbi:

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

MW - perynaTop:

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

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

Bpewms nnterpuposanna Ty ~ D
Bpems anddeperumposanna Tp~ 0,4 * D

Y
Y
: Ko=x/y
X :
X
:“ >
— s D

PucyHok 4.8 - [NepexodHas hyHKUUS 0bbekma peaynupogaHusi ¢ caMo8blpagHU8aHUEM

Y — ynpaBnsioLiee Bo3gencTeme

y — ynpasnsioLlee Bo3aencTeme

X — perynupyemMas BenuyvHa

t — Bpem4

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHMSA

Ko — nepegaToyHbIvi KO3 MUMEHT 06beKTa perynmpoBaHus.
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5 KannbpoBka 1 npoBepkKa perynartopa

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

- NPY CMeHe Tna gaTyumka

- PV NOArOTOBKE K NnoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1 Nopsanok kanMbpoBKM yHUULMPOBaAHHLIX BXOO0B

B pexwume koHUrypaumm yctaHoBUTE NapameTpbl COOTBETCTBYHOLLME:
- Tuny wKanel aHanoroeBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MNonoxeHve geumMmManeHOro pasgenuTens
- HmxHnin npegen pasmaxa Lwkanbl
- BepxHun npepen pasmaxa Lwkanbl

lMocne noprotoBkn perynstopa K onepaumv KanmbpoBku (KoHdurypauum napameTtpoB AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBNEHNS COOTBETCTBYIOLLMX NEPEMbIYEK Ha Nnare npoueccopa) Npou3BoanUTCH
KannbpoBka B NOCrefoBaTENbLHOCTM, NPpeAcTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernibHOCMb KanubposKU aHa0208020 8xo0a

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
KkanubpoBku BXO/IHOTO CUrHana HayanbHoro BXO/AHOTO CArHana KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBsoro 3HaYeHNs LUKanbl 3HaYeHNs LWKanb kanuopoBkm kanubpoBku
Bxoga Al1 13MepeHus, N3Meperms, HavamnbHoro KOHEYHOro

mex.ed . mex.ed 3HaYeHMS LKanbl 3HaYEHS LWKanbl
n3mepenns , Koo 13Meperus , Koo
Adn Adn
NAPAMETP NAPAMETP
01 | [ I | | I | I | r I | ] I I I
[ lq L 1L L L | H _ H [ H
—~ =
g ©
B) B o B B G B ©)
(¥ -asr” @ -ast*
3ABIAHHS 3ABAAHHA 3ABAAHHS 3AB[IAHHSA 3AB[IAHHA 3ABIAHHA 3AB[IAHHS
[ ] M (1T rnN noo CCn I [}
Ll oo 0500) |(8935) 6500 1564 96685

@)

! i) o <

Bo3sBpaT Ha BbIGOP YPOBHS KOHUIypaLmm

* - knaBvwamMm A ¥ Npou3BoaUTCS pydHasi kKanubpoBka, a knasuwen ¥ - aBToMmaTuyeckas kanubposka

5.1.2 Mopspok KanuGpoBKM BXOAOB pANA MNOAKMYEHUA A[AATYUMKOB C BbIXOAHLIM
CUrHasioM NOCTOSIHHOroO TOKa

1. B MeHo koHGUrypaumm yctaHoBuUTb BbiGpaHHbin Tun gatdvka (AIN1.00), HWKHUIA 1 BepxHUA npenen
pasmaxa wkansl (AIN1.01 n AIN1.02) n nonoxeHve peummansHoro pasgenutens (AIN1.03). MNogkniountb K
aHanorosomy Bxogy Al perynatopa MWK-112 06pasuyoBbii MUCTOYHMK MOCTOAHHOTO TOKA COMMAcHO CXEMb
NOAKINI0YEHNS NpeacTaBneHHon Ha puc. b.2. BeibpaTb ypoBeHb kKanmbpoBku NnepBoro aHanorosoro exoda CLI.

2. Pexxum KOHMposist 8X00HO20 cueHara 07151 KanubposKu HavyaslbHO20 3Ha4YeHUsT WKarlbl USMEePEHUs.
BbiGop ocywiectBnsietcs Haxatuem knasuwm [¢] ¢ uHavkaumen IL Ha gucnnee NMAPAMETP. 3agatb
3HayeHue BxogHoro curHana 0 MA (unu 4 MA), B 3aBUCMMOCTU OT TWMa CUrHama, U NPOKOHTPONMpOBaTh Ha

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

BXOOHOro curHana Haxoautcs B gmanasoHe oT -005.0% po +025.0%, 1o HaxaTtuem knasuwn [A] nepentn B
pexunm kanubpoBkM HkHero npuaena wkanbl CL. Ecnv 3HauyeHue aHanoroBoro BXOAa BbIXOAUT 3a YKa3aHHbIN
AnanasoH, To kannbpoBka He MOXeT ObiTb NMpoBedeHa M Npu NonbiTke ee npoBedeHus Ha aucnnee 3ABOAHHA
nosiBuTcsa coobueHne Err.C. B atom cnyyae cnegyeT npoBepuTb MOAKIIOYEHUSI BXOOHOIMO CUrHana, YCTaHOBKM
nepembldek Ha nnate perynatopa, a Takke Tun BblbpaHHoro patymka B nyHkte AIN1.00 u ewe pas
NMPOKOHTPONMPOBaTb BXOAHOW curHann.

3. Pexum KanubposKu Ha4arbHO20 3Ha4YeHUs WKalbl U3MEePeHUs.
Beibop ocyuwectBnsetrca Haxatnem knasuwn [A] ¢ wHavkaumen CL Ha pgucnnee MAPAMETP.
Bo3MoxHbI ABa BapvaHTa kanMbpoBKu:
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- py4yHas kanubpoBka ocyllecTBnsieTcs HaxaTtvem knasuw [A] wnm [V] KOHTponupys 3HayveHus
n3mepsieMon nepemeHHomn Ha aucnnee NAPAMETP

- aemomamuyeckas ocyujecmernsemcsi HaxatueM knasuiwun [¥]. MooyepeagHoe MuraHue UHAMKATOPOB
“MIN"-“MAX” ceuaeTenbCTByeT O nepexode B PexuM aBTOMATUYECKON KanmbpoBKWM, KOTOPYHD MOXHO OTMEHWUTb
NOBTOPHBIM HaxaTueM knasuwm [¥] unu BeiNoNHUTL HaxaTvem knasuwm [¢], o yem GyneT cBMAETENLCTBOBATbL
yCTaHOBMBLUIEECH HauyanbHOe 3HaueHne u npekpaTtutca muranve “MIN™-“MAX”. Tlpu atom B napametpe Al

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

4. Pexxum KOHMPOsisi cuzgHana 015 KanubposKu KOHEYHO20 3HaYeHUs WKarllbl U3MEePeHUs].

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

Haxogutcs B AmanasoHe oT 090.0% go +110.0%, To HaxaTvem knasuwu [A] nepenTn B pexum KanmbpoBKu
KOHeYHoro 3HadeHusi wkanbl CH. Ecnu 3HaveHne aHanoroBoro BxoAa BbIXOOAUT 3@ YyKasaHHbI AuanasoH, TO
kannbpoBka He MoxeT GUTb nMpoBedeHa M Npu nonbiTke ee npoBedeHua Ha aucnnee 3ABOAHHA nossutca
coobuyeHve Err.C. B aTom cnyyae cnegyeT NpoBepuTb MOAKTOYEHNS BXOAHOMO CUrHana, Ha nnaTe perynatopa, a
Takke Tvn BblbpaHHoro Aatymka B nyHkTe AIN1.00 v elle pas NpoKOHTpoNMpoBaTb BXOAHOW curHan B nyHkTe IH.

5. Pexum kanubposku KOHEYHO20 3HaYeHUsl WKarsibl USMEPEHUS.
Kannbposka npou3BoamUTCS aHanornyHo n.3., ¢ yCTaHOBMBLUMMCS KOHEYHbIM 3HayeHuem. lpu aToMm B

napametpe Al , (peructp 172) oukcupyeTcs sHadeHne BepxHero npeagena curkana ALIM.

6. Pexxum KOHmMpoJsisi napamempos KaaubposKu.

Bbibop ocyuiectBnsietca knasuwen [A] ¢ Hankauven cOOTBETCTBEHHO L — KOHTPONb HUXHEro npegena
curhana AU, H — koHTponb BepxHero npegena curHana AUM. lMpu aToM KOHTpomnupyemble napameTpbl
KanmbpOoBKM AOMKHbI HAXOOUTCS B AMana3oHe ykazaHHOM B Tabnuvue 5.2 anst gaHHoro tuna gaTyuka.

7. Haxatvem knaeuwm [ O ] BepHyTCS B MeHI0 KOHUrypauum perynsitopa U Mpov3BEecTU 3anucb
napameTpoB KanubpoBkmn (cm. pasgen 4.7.5), B NpoTMBHOM cryyae BBeAeHHast MHpopmauus He ByaeT coxpaHeHa
Npuv OTKNIOYEHUN NUTaHNSA perynaTopa.

8. AHanorn4Ho npousseauTe kannbposKy aHanorosoro Bxoga Al2 .

Heo6x00uMO nOMHUMbL, 4YTO MOCNEe MPOBEAEHUS KanUMGPOBKM HEoBXO0AMMO MPOM3BECTM 3anuchb
napameTpoB B 3HEPrOHEe3aBUCKMYHO MaMsiTb, B MPOTUBHOM Criyyae BBeAeHHasi MHdopmMaums He ByaeT coxpaHeHa
MpyY OTKMKOYEHUN NUTAHKUS Perynatopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKN

B npouecce py4How kanubpoBku He TpebyeTcs TouHoro paseHcTBa curHanoB 0% u 100% AwanasoHa.
Hanpumep, MOXHO NpoBOAUTbL KanmbpoBky Ans curHanoB 2% wn 98% pmanasoHa. BaxHo nuwb TO, 4TOGBI NO
LUMdPOBOMY MHAMKATOPY YCTAaHOBWUTL 3HAYeHWe, MakCMmanbHO 6rM3koe K yCTaHOBMEHHOMY 3Ha4Y€HMWI0 BXOZHOrO
curHana.

Ona noBbIWEHNs TOYHOCTM M3MEPEeHWUs BXOAHbIX aHanoroBblX CUrHAnoB [JOryckaeTcs KanmbpoBsky
Npon3BOAWTE ANs BCel Lieny npeobpas3oBaHns curHana ¢ y4eToM BTOPUYHBIX NpeobpasoBaTenei CUrHanos.

Hanpumep, ans BxogHon uenu: Oamyuk — npeobpa3zosamens — peaynamop MUK-112 ncTouHmk
06pasuoBoOro curHana noakmn4aeTcss BMECTO Aatyvka, a onepaums KanmbpoBky BXOOQHOIO CUrHana npov3BoanTes
Ha perynaTope MUK-112.

5.1.3 TMopAgok KkanuGpoBKM BXOOOB AnNs MNOAKMIOYEHUA [OaTYNKOB TepMOMeTpPOB
CONpoTUBNEHUA

lMNopsidok kanubposku 8xo0008 Ot NOOK0YEHUST damyuko8 mepmMomempoes coripomueneHusi TCM 50M:

1. B napameTtpax koHdpurypauun, AIN1 ycTaHOBUTb:
[pagmpoBoYHas xapakTepucTnka aHanorosoro exoga Al1 AIN1.00 = 0003

2. Mopkmtountb MarasvH conpotusneHn MCP-63 (Mnv aHanormyHbll perynatop € aHanornyHbIMu
Xxapaktepuctukamn) K Bxogy Al1 BMeCTO noakmnoyaemMoro fartyvka TepmonpeobpasoBaTensi COMpOTMBEHUS
COrnacHo cxeme BHELLHNX coeauHeHni (cM. npunoxexue b.1).

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

4. B pexume koHdpurypaumm yctaHosute napameTtp CL " Kanubposka HauanbHOro 3HauyeHust Lwkarbl U3MepeHus
". Haxvmas knasuwm [A] wnn [V] ycTtaHOBMTE Ha AMCNNee 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/IBJ'IeHI/Iﬁ YCTaHOBUTE KOHEeYHOEe 3Ha4YeHWe COonpoTMUBIEHUA npu KaJ'IVI6pOBKe ans

BblOpaHHOro Tuna gatuuka 92,77 Om.

7. Haxxumasn knasvwn [A] wnu [V] ycTaHoBUTEe Ha gucnnee 3HayeHue, COOTBETCTBYIOLLEE KOHEYHOMY
3HaYeHWo LWKanbl Npu kanuéposke "200,0°C". Haxmute knasuwwy [¢].

8. Pexxum KoHmMpossi napamempos KarubposKu.
Bbibop ocyuiectensietca knasuwen [A] ¢ Hankaumnen cooTBETCTBEHHO L — KOHTPONb HUXHEro npegena
curHana AUM, H — koHTponb BepxHero npegena curHana AUTM. [Npu aTtom KOHTponupyewmble napaMmeTpbl
KanmbpoBKN AOMKHbI HAXOAUTCS B AnanasoHe ykazaHHOM B Tabnuue 5.2 ans gaHHoro tuna gaTyuka.

5.1.4 KanubpoBKa aHanoroBoro Bxoga Asnisi TepMO3rIeKTpU4eCcKnx npeodpasoBarenen

Ons Tepmonap npu KanvbpoBKe YCTaHOBUTL TUM TepMonapbl. K knemMmam KannbpupyeMoro aHanoroBoro

BXo4a nNOAKMHYUTb Kanm6paTop HanpsaxXeHud,

Hanpumep AuddepeHumnansHbln  BonbTMETp B1-12  unu

aHanorMyHbIA PerynaTop ¢ aHanorM4yHbIMM Xxapaktepuctmkamu. Janee KaJ'IVIGpOBaTb aHanoroBown BXo aHanorm4yHo

TepMOMeTpam COMpPOTUBIIEHNUS,

yCTaHaBnmBaa HadalbHble W KOHEeYHble 3Ha4YeHus Hal'lpﬂ)KeHVII?],

KOTOpble

COOTBETCTBYIOT Ha4yarbHOMY 1 KOHEYHOMY 3HAYEHUIO LWKanbl BbibpaHHOM Tepmonaps! (CM. Tabnuuy 5.3).

5.1.5 Tabnumua AManasoHOB MUHUMAJIbHLIX U MaKCUMasNbHbIX 3HAa4Y€HUWA aHaroroBoro
curHana B koge AL

Tabnuya 5.2 — [Juana3oHbl MUHUMAIbHBIX U MakcuMarbHbIX 3Ha4YeHUl aHano2o8o20 cueHana e kode AL

3HayeHus BxogHoro curHana ALIM (otoGpaxatoTcsi Ha ypoBHe KanvMbpoBKu
Kop T aHanoroBoro Bxoaa CLI1(CLI2) n napameTtpax AIN1.09(AIN2.09) un
BxoAa vn Aatinka 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 [o10Bgo28B 1.400 — 2.400 14.50 — 21.00

= [oromB go 75 mB 1.400 — 2.400 18.30 — 21.00

ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50

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

& | ot 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00

i 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

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

ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50

0003 TCM 50M 1.500 — 2.500 4.800 — 6.000

0004 TCM 100M 3.900 — 4.900 10.40 — 11.60

0005 TCM Ip.23 1.700 — 2.700 4.800 — 5.900

TCI 5001 1.600 — 2.600 9.200 — 10.50

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

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

TCI 1000 4.000 — 5.000 19.30 - 20.70

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

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

0008 TCIM Ip.21 1.400 — 2.400 8.400 — 9.700

« LOTO0MApo0S5MA 1.400 — 2.400 14.50 — 21.00

g | ot 0 MA oo 20 MA 1.400 — 2.400 14.50 — 21.00

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

0009 ¢ | oT0BAo10B 1.400 — 2.400 14.50 — 21.00

§ oT0Boo2B 1.400 — 2.400 14.50 — 21.00

Z | orOmB go 75 mB 1.400 — 2.400 18.30 — 21.00

= | or OMB go 200 MB 1.400 — 2.400 13.00 — 14.50

0011 TXK (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 AAaTYUKOB U PeKOMeHAYeMble npeaenbl KanMbpoBKKU

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyemble npedersbl Kanubposku

Koa Bxopa Tun naTuka MpenenbHble 3HaYeHUs1
A ’ MpagupoBoYHas MpeaenksHbIe MHAULMPYEMbIE BXoAHoro curHana npm
AnanasoH 6
BXOMHOMO XapaKTepucTmka 3HaYeHUA Npy KanMbpoBke Kanuoposke perynsatopa
cur?iana n HCX perynsitopa
Mapamer,
P P Hauan. KoHeuHoe
3HayeHue 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 omA | 20mA
OT 4 MA o 20 MA (Bxoa kanmbpyetcs 01 0,0 % po 100,0 % 4 vA 20 MA
0002 OT0B oo 10B KaK J'I'EI"/IHeVIHbIFI)Zy sarem UNN B YCTAHOBIMEHHbIX TEXHUYECKNX 0B 10B
Oor0Bpoo2B yCTaHaBJ‘IVIBae"I’Cﬂ eavHuuax® 0B 2B
Or OwB 7o 200uB | "e3APaTHHas wiana) omB | 200mB
0003 TCM 50M, W400=1,428 OT MuHyc 50,0 °C go nnroc 200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W;00=1,428 Ot muHyc 50,0 °C go 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
TChN 5001, 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 muHyc 50,0 °C go nntoc 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 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 OT1 muHyc 50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 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
OTOMAZo5MA | JMHeapusoBankan 0 MA 5 mA
Ot 0 MA go 20 WA 0 mMA 20 vA
Ot 4 WA 1o 20 WA (Bxon kanuopyeton 0T 0,0 % a0 100,0 % 4 mA 20 WA
0009 OoT0B oo 10B CTaHaBJ‘IVIBae"I’Cﬂ U B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
OT0Bpo2B };MHea oA eAnHMLAXx 0B 2B
Ot OMB g0 75mB mKanapCM o 0 mB 75 MB
Ot OB f10 200mB | 533" ™ pasn 0 mB 200 mMB
JInHeapusoBaHHas
Bxopa kanubpyeTcs kak
0010 Tepmonapa RSB, 3aTeM OunanasoH Tepmonapbl
yCTaHaBnunBaeTcs
nMHeapu3oBaHHasi
LKana, cM. pasgen
5.3)
0011 (TJe)p""O”apa KK 1k 1) OT 0°C fo nroc 1100°C OmMB | 63,792 MB
0012 (TL‘;pMO”apa XK 1k (L) OT 0°C [0 nnioc 800°C OMB | 66,442 uB
0013 (Tg)p“""”apa TXKH | xku (E) OT 0°C a0 nnioc 850°C OmB | 64,922 uB
0014 (T}?)p"’m”apa XA 1xa (k) Ot 0°C fo nntoc 1300°C OMB | 52,410 mB
0015 %‘[’.I“’;%”g’)‘" TNM10 (S) OT 0°C no nnioc 1600°C omB | 16,777 mB
0016 (Tg)p“""”apa P 1hp (B) OT 0°C f1o nnoc 1800°C OmB | 13,591 MB
0017 (T:_ﬁ")""”apa TBP | 1BP (A1) OT 0°C f10 nrtoc 2500°C OMB | 33,647 MB
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5.1.7 KoppeKuusa nokasaHui gaT4ymka TepMOKOMMNeHcauum

JaTtunk TepmokomneHcauuu (Bxog TemnepaTypHOW KOMMeHcauuu XONoAHOro cnasi Tepmonap)
YCTaHOBINEH Ha ThINTbHON CTOPOHE perynatopa.

C nomowpbio napametpa SYS.04 npou3BOAMTCH KOPPEKUMs 3HadeHWs TemnepaTtypbl daTyuka
TepmokomMmneHcauun. B gaHHom meHio umdposon aucnnen 3ABOAHHA nokasbiBaeT 3HaveHwe TemnepaTypbl
nonyYyeHHoe OT AaTynka TEPMOKOMMEHCALMK, TO eCTb TeMnepaTypy CpeAbl, B KOTOPON HAaXOAUTCA BO3Me KIeMM Ha
TbIfTbHOW CTOpPOHe perynaTopa. [pn Heo6X0AMMOCTH, OTKOPPEKTUPOBATL 3HAYEHUSA AaTynka TEPMOKOMMEHcaUMn B
napameTtpe SYS.04 c noMoLLblO KnasuLw NnporpamMMmpoBaHns A Y.

Hanpumep, ecnu peanbHas TemnepaTtypa cpefbl, B KOTOPOW HaxoguTcs gatumk 28,5°C, a B nyHKTe
SYS.04 nokasbiBaeT 28,8°C, To Heobxoanmo knasuiien [ V] ymeHbWNTb 3HaYeHne Ha aucnnee SABOAHHA ¢ 28,8
[0 28,5. Haxatb knaeuwy noaTteepxaeHus [¢] u coxpaHnTb U3MEHEHUSI B COOTBETCTBYIOLLMM MYHKTE MEHIO (CM.
pasgen 4.7.5).

5.2 JlnHeapusauma aHanoroBbix BxogoB Al1 n Al2

DyHKUMS NMHeapu3aumm nogvvMHeHa aHanorosobiM Bxogam Al1 u Al2. JluHeapusaumsa gaeTt BO3MOXHOCTb
NpaBuUNbHOIO PU3NYECKOro NPeacTaBneHns HENUHENHbIX Perynupyemblx U M3mepseMblX NapaMeTpoB.

* C noMowblo nuHeapu3ayuu MOXHO npou3sodums, Hanpumep, kanubposky emkocmeli e numpax, Mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3a8UcCUMOCMU 0m U3MEPEHHO20 8XOOH020 CU2Hasa ypOBHSI 8 eMKOCMU.

Mpun nHamkaummn nuHeapudyemon BenuymHbl Bxoda Al1 n Al2, onpegensiowmmm napameTpaMmm SBASIOTCA
HayanbHOe M KOHEeYHOoe 3HayeHusl LWkanbl (MPOLUEHTHOEe OTHOLEHWE K AManasoHy W3MepeHUst), MOJIOXEHUe
AeunMarnbHOro pasgenuTens, a Takke 3KBUOWCTaHTHbIE OMOPHble TOYKM NMuHeapusaumun. Kpueasi nuHeapusaumu
MMeeT «MeperioMNeHNs» B ONOPHbIX TOYKaX.

5.2.1 NapameTpbl nuHeapu3auumn Bxona All n Al2

Hanpumep, napameTpbl NnnHeapusauun Bxoga Al1 cnegytowme (ans Bxoga Al2 aHanorm4Ho):

1. KoHgbuaypayus aHano2o0e020 exoda

AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTkoB niMHeapusaumm
AIN1.03(AIN2.03) MonoxeHne geumMManbHOro pasgenuTens Npu NHAMKaumm

2. Abcyucchl OMopHbIX MOYeK JIUHeapu3ayuu

LNX1.00(LNX2.00) Abcupncca HavanbHOro 3HayeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyactka

LNX1.02(LNX2.02) Abcumcca 02-ro yyacTka

LNX1.18(LNX2.18) A6cumcea 18-ro yuacTka

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

3. OpOuHambi ONOPHbIX MOYeK TUHeapusayuu

LNY1.00(LNY2.00) OppguHaTa HavanbHoro 3HadeHus (curHan B Tex. ed. oT -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyacTtka

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

LNY1.18(LNY2.18) Opaukara 18-ro yuacTka

LNY1.19(LNY2.19) OpauHaTta 19-ro yyactka

5.2.2 OnpepeneHune onoOpHbIX TOYEK NMMHeapu3auum
5.2.2.1 OnpedeneHue Konuyecmea OropHbIX MOYEK JIUHeapu3ayuu.

Mocne onpepeneHuss HeobxoOMMOro KONMMYECTBa Y4acTKOB NuMHeapu3auunm Heobxoaumo 3agaTtb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). Mpenensl nsmeHeHnsi napameTtpa AIN1.06(AIN2.06) ot 0000 go 0019.

Bbibop HeoGXoAMMOro KONMMYecTBa Yy4acTKOB NUHeapusauum MNpPOU3BOAMTCH U3 COOOpaxeHus
obecneveHnss HeobHXoANMOWM TOYHOCTU UBMEPEHUS.

5.2.2.2 OnpederneHue 3Ha4yeHuUl OMOPHbLIX MOYEK fIUHeapu3ayuu.

[na kaxgoro 3HadeHus MHOuUMpyemoro BxodHoro curHana Yi (B TexHuyeckux eamHuyax ot —9999 no
9999 c yuyeToM QJeummanbHOrO pasgenuTens) BblYUCNNTL COOTBETCTBYIOLYHO (PU3NYECKYID BeENUYUHY K3
COOTBETCTBYIOLUMX (PYHKLUMOHAMbHBIX (rpagyvpoBOYHbIX) Tabnuy unu rpacgmyeckn U3 cooTBETCTBYHOLLEN KPUBOM
(npy HeobxoOUMOCTM WHTEpNONMpoBaTb) W 3adaTb 3HAYEeHUEe [ANs COOTBETCTBYIOLLEW OMOPHOM BENUYUHbI
BXOAHOro cpmsmyeckoro curHana Xi (B %, ot 00,00% no 99,99%). CooTtBeTtcTBytoLmMe 3Ha4YeHUs 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) Abcuuncca HavanbHoro 3HaydeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro y4acTka
LNX1 .18(LNX2.18) Abcumcca 18-ro yyacTka
LNX1.19(LNX2.19) Abcumcca 19-ro yyacTka

CooTtBeTtcTBylOWMe 3HaveHuUss Yi (B TexHu4eckux eaumHuuax 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. ed. ot -9999 no 9999)
LNY1.01(LNY2.01) OpguHaTta 01-ro yyactka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) OpavHara 18-ro yuacTka
LNY1.19(LNY2.19) OpauHaTta 19-ro yyactka

5.2.3 MNpumepbl NMHeapu3auum cUrHanoB

Mpumep 1. JIlnHeapusauma curHana, nogaBaemoro Ha Bxoa Al1,
npeacTtaBneHHas rpacguyeckn (KpMBOM)

WHamumpyemoe 3HaveHune B PeanbHasa xapaktepuctuka,
TEXHUYECKUX eamHuLax npegcTaBneHHas rpadunyeckm
°c A
OpguHaTta
3-ro yyactka | 9999
JInHeapuso-
o 750,0 3-7 yu. BaHHas
povHaTa xapakTe-
2-ro yyacTka - ———— | puctuka
2-hyy o
OpguHaTta 350,0 11322 /|°40ro
1-ro yyactka A
curHana
1-7 y4.
A _ X
0 99,9
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HaveHune 1-ro yyactka 2-ro y4acTka 3-ro yyactka

KoHgpuzypupyembie napamempsi Onisi npumepa 1:

AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500

LNX1.03 = 99,99 LNY1.03 = 9999

unHanumpyetcsa «000,0»
unHanumpyetcs «350,0»
nHanumpyetcs «750,0»
nHanumpyetcsa «999,9»

—_~ e~~~
~— — — ~—

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

JlnHeapmsauusa curHana cHMmaemoro ¢ Tepmonapbl rpagyvposku TII, u nogaBaemoro Ha Bxog Al1,
AvanasoH namepsembix 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 CurHana Ans Kaxgaow OMOpPHOW TOYKM BBOASITCA B COOTBETCTBYHOLLMN
napametp.
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KoHgpuecypupyembie napamempsi Osisi npumepa 2:

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

MapameTpbl KOHUIypaLyn paccunTbIBaOTCS M BBOAATCS CornacHo Tabnuubl 5.4.

Tabnuuya 5.4 — Pacdem u 8800 napamMempos fluHeapu3ayuu npumepa 2

MapameTpbl KOHdUrypauum
Homep 3HaueHue . 3HaueHue OpAuHambl ONOPHbIX Ab6cuyucchbl onopHbIx
OnopHOIt n3mepsemou BXoAHoro movek luHeapusayuu movyek luHeapu3sayuu
TOUKM TeM"ePgTbel, CMFH&:;'IG emopozo 6s10Ka emopozo 6s10Ka
BM Beodumoe Beodumoe
Homep Homep
3Ha4eHue, 3Ha4eHue,
napamempa oC napamempa o
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 Havanom kanubpoBKM aHANoOroBoro Bbixoga HEOOXOAMMO MPMBECTU B COOTBETCTBME MOMOXEHMWE
nepemblYk1 Ha MoAyIfe aHanoroBoro Bbixoda (YCTaHOBMEHHOM BHYTPU perynatopa). Tunbl BbIXOOHbBIX CUrHanNoB un
nonoXeHne nepemMblYkM npusedeHsl B Tabnuue 4.3.

YpoBeHb kanubpoBkn aHanoroBoro Bbixoga umeeT Tpu napametpa. MNapameTrp CALO.00 ncnonb3yetcs
ANst MHOMKaUMu aHanoroBoro Bbixoaa B %. Ecnu perynatop MUK-112 HaxoguTca B py4HOM pexume, TO B 3TOM
MYHKTE MOXKHa Takke NPOU3BOAUTb M3MEHEHWS COCTOAHUS aHanorosoro Bbixoda AO.

MyHkTl CALO.01 1 CALO.02 ncnonb3ytoTca Ans kanMbpoBKM HyMns U MakCMyMa aHarioroBoro BbIXO4a.
Mopsaok kanMbpoBKK creayoLnii:

1. Mopkniounte Kk aHanorosomy Bbixogy AO perynatopa MWK-112 o6pasuoBbii M3mepuTenbHbI
perynaTop - MunnnamMnepmMeTp NOCTOSHHOIO TOKa.

2. B pexvme koHdurypaumm yctaHosuTe napametp CALO.01 "KanubpoBka Hyns aHanmoroBoro Bbixoda
AO".

3. Haxumasn knasywmn [A] vnu [V] ycTaHOBMTE BENWYMHY BbLIXOOHOrO CUrHana no MunnvamMnepmeTtpy
paBHyto 0 MA (nn 4 mA), cooTBeTCTBYIOLWYIO 0% Anana3oHa, B 3aBUCUMOCTM OT UCNOMHEHNS TMNa curHana.

4. HaxaTb knasuwy [&].

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

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

7. Haxatb knasuwy [¢].

8. ABToMatu4ecku yctaHoButcs napametp CALO.02 "Tect aHanorosoro Beixoga AO".

9. Haxmute knasuwy [¢].

Heo6x00umMo noMHUMBL, 4TO NOCMe NPOBedeHUs KanvMbpoBKM HeoBXO4MMO MpPOM3BECTU 3aniucb
napamMeTpoB B 3HEProHe3aBUCHMYIO NamsaTb (cM. pasden 4.7.5), B NPOTUBHOM Criyyae BBeAeHHast MHhopMaums He
GyaeT coxpaHeHa npu OTKIOYEHUN NUTaHUS perynsaTopa.

http://www.microl.ua e MWK-112 ver. 17.04 o [1PMK.421457.024 P3 u3m. 1.04, 24.11.2014



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru

40

6 TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA
TexHU4Yeckoe OGCHy)KVIBaHVIe 3akKro4aeTca B npoBeaeHun pa60T MO KOHTPOJO TEXHUYECKOro COCTOAHUA
n nocnegywuwemy YyCcTpaHEeHUH HeOOCTaTKOB, BbIABIIEHHbIX B Mnpouecce KOHTPOnA; I'IpOCbVIJ'IaKTVIHeCKOMy
06CJ‘Iy>KVIBaHVIlO, BbINOJIHAEMOMY C yCTaHOBJ‘IeHHOVI nepnoanyHOCTbO, AONUTENbHOCTBIO U B onpeaerieHHOM
nopaake; YCTpaHeHWK0 OTKas3oB, BbINOMIHEHWE KOTOPbIX BO3MOXHO CUWNaMu nepcoHana, BbINOJIHAKOLWEro
TexXHn4eckoe 06Cﬂy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTu
MpeHebpexeHMe MepamMu nNpPefoCTOPOXHOCTA W NpaBunaMu 3KCnnyaTauMm MOXeT cTaTb
NPUYNHON TPaBMUPOBaHMUA NepcoHana unu noBpexaeHusa odopyaosaHus!
[na obecnevyeHus 6e3onacHOro UCMoOfb30BaHMA OOOPYAOBaHMA HEYKOCHUTENbHO BbIMOSHAUTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MAUK-112 ecTb nopaxarolliee OENCTBUE INEKTPUYECKOrO ToKa.
NCcTOYHMKOM ONacHOCTY eCTb TOKOBEAYLLME YacTU, KOTOPblEe HAaXOAATCH NOA HaNPSXXeHNEM.

6.2.2 K oakcnnyatauuu perynstopa [AOMycKawTCcs nvua, uWMelowme paspelleHve ans paboTel B
aneKkTpoycTaHoBkax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO NO 3KCNyaTauum B NOSIHOM obbeme.

6.2.3 3kcnnyatauusa perynatopa paspellaetcsi npyu HanuMumm UHCTPYKLMKM MO TexHuke 6GesonacHocTu,
YTBEPXOEHHOW npeanpustTnemM-notpedbutenem B YCTAHOBMEHHOM MOpSOKE W yuyuTbiBalowen cneuuduky
NPUMEHEHNss perynaTopa Ha KOHKPeTHOM ob6bekte. [pn MOHTaxe, Hanagke W akcnnyatauum Heobxoaumo
pykoBozacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MoHTaxHble W npodwmnaktudeckme paboTbl [OMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
3NEKTPONUTaHUMN.

6.2.5 lNpu pasbopke perynsatopa Ans yCTPaHEHUs] HEUCNPABHOCTEW NPMOOP AOIMKEH ObITb OTKMOYEH OT
CeTW ANeKTPONUTaHUS.

7 XpaHeHune u TpaHCnopTUpoBaHue

7.1 YcnoBus xpaHeHUs perynsartopa

7.1.1 Cpok xpaHeHus B noTpebutensckon Tape - He 6onblue 1 roaga.

7.1.2 Perynatop [OMMKEH XPaHUTbCA B CYXOM W BEHTUNIMPYEMOM MNOMELLEHUM Mpu TemnepaType
okpyxatoero Bosgyxa oT MuHyc 40 °C go nntoc 70 °C mn oTHocuTeneHon BnaxHoctu ot 30 go 80 % (6es
KoHAeHcauum Bnaru). [laHHble TpeboBaHWA ABRATCA PEeKOMEHAYEMbIMU.

7.1.3 Bo3gyx B MOMeLLeHNN He [OMKEH COoAepXaTb MbiM M MPUMECUM arpeccuBHbIX NMapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B YACTHOCTU: ra3oB, COAepXallnX CEPHUCTbIE COeAMHEHNS UM aMMUaK).

7.1.4 B npouecce XpaHeHWs WNU IKChnyaTauum He Knagute TaXenble npegmeTtbl Ha npubop u He
noaBepraiTe ero HWKakoMy MexaHW4YeCKOMy BO3AEMCTBUIO, TaK Kak YCTPOMCTBO MOXeT AedOopMUpoBaThCs U
NnoBpeaAnTbLCS.

7.2 YcnoBua TpaHCNOPTUPOBaHUA perynstopa

7.2.1 TpaHcnopTUpOBaHME perynatopa B ynakoBKe NpeanpusaTUsi-U3roTOBUTENS OCYLLECTBISETCS BCEMU
BMOAMW TpaHCMOpTa B KPbITbIX TPAHCMOPTHLIX CpeacTBax. TpaHCNOpTMpPOBaHME camoneTraMmu  LOIDKHO
BbIMOSHATLCS TOJNbKO B OTAMNMBAEMbIX repMETU3UPOBAHHBIX OTCEKAX.

7.2.2 Perynatop OOMKEH TpPaHCMOPTUPOBATBHCA B KIMMATUYECKMX YCIOBUSIX, KOTOPbIE COOTBETCTBYIOT
ycnosusm xpaHeHust 5 cornacHo TOCT 15150, Ho npu gaBneHun He Huxke 35,6 kla 1 TemnepaType He Hwxe
MUHyc 40 °C unu B ycnoBusix 3 npy MOPCKMX NepeBO3Kax.

7.2.3 Bo Bpems norpy3o-pa3rpy304Hbix paboT 1 TpaHCNOpPTUPOBaHUM 3anakoBaHHbIM Npubop He JomkeH
noaBepratbCs peskuMm yaapam u BrAMAHMIO aTtMmocdepHbix ocagkoB. Cnocob pasmelleHnss Ha TPaHCMOPTHOM
cpencTBe AOIMKEH UCKMYaThb NepemeLleHne perynsropa.

7.2.4 lNepep pacnakoBbiBaHWEM MOCIE TPAHCMOPTUPOBAHUS NPY OTpULLATENBHOM TEMNepaType perynatop
HeobX0aMMO BblaepXaTb B TeYeHMe 3 YacoB B yYCNoBusix xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM nsrotoBuTens

8.1 TlpousBoguTenb rapaHTUpyeT COOTBETCTBUE perynatopa TexHWYeckum ycrosusm TY Y 33.2-
13647695-003:2006. MNMpu He cobniogeHnn notpebutenem TpeboBaHU yCNoBUA TPAHCMOPTUPOBAHWSA, XpaHeHus,
MOHTaxa, Hanagku 1 aKCnnyartauum, yKkasaHHbIX B HacTOSILLEM PYKOBOACTBE, NMOTpebutenb nuaeTcsa npasa Ha
rapaHTuio.

8.2 lapaHTUMHBLIN CPOK a3KchnyaTauum - 5 net co OHA OTrPy3kM perynsatopa. [apaHTUMHBIN CPOK
SKCMNMyaTauum peryknaTopoB, KOTOpblE MNOCTABMSKOTCS Ha 3KCMOPT - 18 MecsiLieB co AHA NpocrnefoBaHUs Nx Yepes
rocyapCTBEHHYI rpaHuLy YKpauvHbl.

8.3 Mo poroBopeHHOCTM € NOTPeEOUTENEM NPEANPUATME-U3TOTOBUTENb OCYLLECTBNSET NOcnerapaHTUitHoe
TEXHNYEeCcKoe OOCMyXMBaHWE, TEXHWYECKYI0 NMOAAEPXKKY M TEXHUYECKMEe KOHCYNnbTauum No BCEM BuAam CBOEN
NpOAYKLMM.
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NMPUNOXEHUA

NMpunoxeHune A - NabapnUTHbie M
npucoeauHNTErNbHbIE pasmMmepbl

Pa3mepbi yughpoesbix uHOukamopos (ducrieee): MAPAMETP, 3ABJAHHA

12 8

MIK-1
() (=]
HT

@
s 2™

)
4,5

PucyHok A.1 — BHewHuli 8ud u pasmepbl 4ugpossix uHOUKamopos pezynsmopa MUK-112

Bud Bud
c3adu cOoky

= |

- ]
[

162 max

170 max (MoHmaxHasa 2nybuHa)

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

PucyHok A.2 - [abapumHbie pa3mepsi peaynsmopa MUK-112

Pa3memka omeepcmul Ha wjume

! 150 min

100 min|

_____ S I 45 *%6

PucyHok A.3 - Paamemka omeepcmuli Ha wume
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NMpunoxeHune b - NogkntioyeHne perynatopa. Cxembl
BHELUHMX COeaAUHEeHUN

Axanorossie sxoast Al1, Al2
TCM/TCN

Tepmonapa

Tok
Hanpsaxenue

11,12 13

C? gt lDI
DO1 02 ‘=
NuckperHbie suixoasl
DO1, DO2 Ananoroseii
8bIX0A

PucyHok b.1 - ModknroyeHue k peaynsmopy MUK-112 (ucrionHeHust Ha =24 B)

Axanorossie sxoast Al1, Al2
TCM/TCN

Tepmonapa

Tox
Hanpsaxexune

m ﬁ Wutepdenc

—— DO1 D02 lDJ

Nucxperhbie suixogsl
DO1, DO2 Ananoroseii
BbIXoA

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

.

| - - - )

ARAAARAA

CH—To

PucyHok b.3 - lNonoxeHue nepembidek JP1 Ha nname npoueccopa 05151 8bibopa Ouarnal3oHa aHarno0208020 8bixoda

IMonoxeHune nepemblyek JP1 Ha
[nanasoH BbIXOOAHOrO CuUrHana nnarte npoteccopa (CM. pUCyHoK
BblLLE)
Ot 0 MA go 5 WA [2-4], [7-8]
Ot 0 MA 0o 20 mA [2-4], [5-6]
OT1 4 MA po 20 MA [2-4], [5-6]
OT0B o 10B [1-2], [3-4]

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

PucyHok b.4 - [ModknrodeHue duckpemHbIx Hagpy3oK K peaynsmopy MUWK-112

lMpumeyaHus.

Mpy nogknyYeHUM WHAOYKTMBHBIX HArpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMeHouabl W T.n.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOA4aM KOHTporfiepa BO uM3bexaHue Bbixoda M3 CTPOSi BbIXOQHOIO TpaH3ucTopa
n3-3a GONbLIOrO TOKA CaMOWHAYKUUWM napannenbHo Harpy3ke (obmoTke pene) Heobxooumo ycTaHaBNnMBaTb
6nokvpytowmii avon VD — cM. cxemy noakmnoyeHus. BHewHun auvop ycTaHaBnMBaTb Ha KaXOOM kaHane, K
KOTOpPOMY MOAKIOYEHA MHOYKTUBHASA Harpyska.

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

PekoMmeHAaauLuu No NOAKMNOYEHUIO MHAYKTUBHOM Harpy3ku Ans MexaHUu4ecKkoro pene.

roe, R1 - peauctop MJIT-1-39 Om-5%;
C1 - koHpgeHcaTop K73-17-630B-0,1-0,5 Mk®-10%;
RH - nHOykTUBHas Harpyska.

PucyHok B.5 - Cxema nodkmodeHusi UHOykmueHoU Hazpy3ku O MexaHU4ecKozo pere

MpumeyaHus.
1. Ha pwcyHke B.5 ycnoBHO nokasaHO pacrnornioXeHue W HasHavyeHue 3aMblKaloLMX KOHTaKTOB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcMmanbHO 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

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

el | ] @ — L oo 1200m b
|__H & RS485
= i R2|:| :I_‘
A Lo
RGND

S R Y At B A+ B- A+ B- | Mo 32 ycrpoiicTs A+ B-

{RS232 MM USB ! 01 02 03 31

: MUK-112 MUK-121 MUK-21 MTP-8

PucyHok b.6 - OpzaHu3ayusi uHmepghelicHOU C8513u Mex0y KOMIMbIOMEPOM U peayriamopamu

1. K ogHomy nopty COM wnu USB komnbioTepa MoxeT ObiTb NOAKMOYEHO A0 32 yCTPOWCTB, BKIOYas
npeobpa3soBaTenb uHtTepdericos brNn-485 (brin-52).

Ob6wasa annHa kabenbHOW NMHUK CBA3N HE JoIMKHA npeBbiwaTe 1200 M.

B kavecTBe kabenbHOM NMHUK CBS3N NPEANOYTUTENBHO UCMONb30BaTh AKPAHMPOBAHHYH BUTYHO Napy.
OnvHa otBeTBneHun L, JomkHa ObiTb KaK MOXHO MEHbLLEN.

K unHTepdelicHbiM BXogam, pacrofioXXeHbiM B KPaWHUX TOYKaX COEAMHWUTENBHOW INUHMM Heobxoanmo
NOAKMIOYNTL ABa TepMUHAanbHbIX peauctopa conpoTtuBneHnem 120 Om (R1 u R2). MNogkntodeHne
pesuctopoB k perynartopam Ne 01 — 30 He TpebyeTcs. [MNoaknioveHne TepMrMHanbHbIX pe3ncTopoB B 6noke
npeobpasoBaHus nHtepdericos br-485 (brN-52) cmotpu B P3 Ha BIA-485 (BrA-52). MogkniodeHne
TepMmuHanbHux pesmctopos B MUK —112 cmoTpu npunoxexue b.3 (pucyHok B.7).

aoblrwbh

Pasbem-knemma X3 JInHuns ceasm
(3kpaHnpoBaHHas BMTas napa)

MNpuemonepenaTymk
RS-485

[©)

1200m  XP2

Fm——————_———
1

MogkrtoueHve |
1
TepMUHarbLHoro)|
! _pesucropa _ !

PucyHok b.7 - PekomeHOyemasi cxema rnodkoveHus1 uHmepgpetica RS-485
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NMpunoxeHne B - KOMMyHUKaunoHHbIe pyHKUUN

MpunoxeHue B.1 O6wme cBegeHus

MwukponpoueccopHbin perynstop MUK-112 obecneunBaeT BbINOMHEHNE KOMMYHUKALUMOHHON (OYHKLUM MO
uHTepdency RS-485, nossonsiowen KoHTponuposaTb W MoaudumumpoBaTe €ro napameTpbl MpW MOMOLLU
BHeLLHero ycTponcTea (3BM, MMKpONpoLECCOPHON CUCTEMBI YNPaBneHus).

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

MpoTokonom cBsA3u no uHTepdercy RS-485 sensetcs npotokon Modbus pexvum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6XOAMMO HacTPOUTb KOMMYHUKALMOHHLIE XapakTepuctukm perynatopa MAK-112 Takum
obpasom, 4TOGbLI OHM coBnaganu C HacTporkamMu obMeHa AaHHbIMW TNaBHOMO KOMMblOTEpa. XapaKTepuCTUKu
ceTeBoro obMmeHa HacTpausatoTca Ha YPOBHE SYS koHdurypauun.

Mpn obmeHe No MHTepdercHOMY KaHany CBA3W, €Criv NpoUCXOAWT nepefaya AaHHbIX OT perynsiropa B
ceTb, Ha NnepegHen naHenu perynatopa muraeT nHgukatop IHT.

MporpammHo focTynHble pernctpbl perynsatopa MUK-112 npuseneHsbl B Tabnuue B.1.
Hoctyn k pernctpam onepaTusHoro ynpasneHnsa Ne 0-24 paspelueH NoCTOSHHO.

JocTyn K pernctpam nporpammunpoBanusa u koHdwurypaumm Ne 25-175 paspeluaeTcs B cnyyae yCTaHOBKM
«1» B perncTpe paspeLueHus nporpaMmmmpoBaHmsa Ne 24, KoTopoe BO3MOXHO OCYLLECTBUTL Kak C NnepegHen naHenu
perynatopa MUK-112, Tak u c nepcoHansHon 3BM.

KonnuyecTBo 3anpalumBaeMbix permcTpoB He JOSMKHO mpesblwate 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-112 B oTBeTe orpaHn4MBaeT UX KONMYeCTBO A0 nepBbiX 16-TM perncTpos.

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

[ns obecnevyeHns MUHMManbLHOrO BpeMeHW peakumy Ha 3anpoc ot OBM, B perynsartope cywecTsyet
napameTp — SYS.02. «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynstopa 1 Takt = 250 Mkc». MUHMManeHo
BO3MOXHbIE TaliM-ayThbl AN pa3fnnyHbIX CKOPOCTEW crneaytoLme:

Tanm-ayT,
Bpems nepepauu
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

Bpemsi nepegayun kagpa 3anpoca - naketa u3 8-mu 6anT onpegensieTcsi COoTHoLEHMEM
(roe: oguH nepepaBaembivi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

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

Ecnn Habnopatotca vacTele cbou npu nepepadve AaHHbIX OT perynsatopa, To Heobxooumo yBENUYUTL
3Ha4YeHue ero TarM-ayTa, HO NPy 3TOM Y4eCTb, YTO HEOOXOAUMO YBENUYMTL BPEMS MOBTOPHOro 3anpoca ot ABM,
T.K. BCerga BpeMsi MOBTOPHOIO 3anpoca A0MKHO ObiTb 6onblue Tanm-ayTa perynaropa.
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perynsTopa

—>

PucyHok B.1 - BpemeHHble OuazpamMbl yripasneHus nepedayvel u npuemom broka uHmepgheticos bI1-485 (BI1N-52)

Taelayt — 3apdepxka Ha aBTomaTmdeckoe nepeknioveHne bBlMN-485 (BlNU-52) Ha npvem paHHbiX. OHa
cocTaBnsieT BpeMsi nepegaydn ogHoro 6anTa.

Tdelay2 — BPEMSA peakumy yCTPOMNCTBa Ha 3anpoc AaHHbIX.

Tdelay3 — 3a4€pKKa Ha Nnepegady nocnegHero 6avita n3 6ydepa B nMHMIO.

Tronwein — MUHUMarnbHOe BpeMs OTBETa.
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MpunoxeHue B.2 Tabnnua nporpammHO AOCTYNHbIX PEFMCTPOB perynaTopa
MUK-112
Tabnuuya B.2 — [MpoepammHo docmyrnHbie peaucmpbi peaynsamopa MUK-112
S g
8z | 2
s
5sg g & ®opmar MyHkT HaumeHoBaHue napameTtpa [Ouana3oH n3meHeHusi
20 = (mecATUYHBIE 3HaYEHNSA)
ITc ) OaHHbIX MeHI0
[
eco
PerncTtp naeHtudmkauum perynsropa: 112 01 DEC (sHauenve
03 0 INT SYS.04 Mn.6aiT - kog (Mogenb) perynatopa 112 DEC, perucTpa)
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 Bbixogbl DO | Peructp guckpetHbix Bbixogos DO1 1 DO2 0 —oTkn., 1 — BKN.
Nepentsisi 3HayeHve ynpaBnsioLLero BO3AencTems,
03 6 INT l‘lgHgﬂb nogaBaeMoro Ha aHanorosbin Beixog AO O10p4099,9
perynsitopa
03 7 INT ”ﬁgﬁgﬁfﬂ Pexum paboTbl perynatopa 0- py4yHon, 1— aBTOMaTy.
03/06 8,9 FLOAT ”ggﬁg:‘:" BananHas Touka (slave/master) OT MuHyc 9999 o 9999
03/06 10 FLOAT PaccornacoBaHve mexay BXOAHbIM
napametpom PV u 3agaHvem perynsitopa SP
MonoxeHne mexaHnama. 1) BHyTpeHHss OT1 0000 Ao 0999
03/06 11 FLOAT nepemMeHHas crnexeHus 3a Bbixogom 6e3 OC. 2)
Bxop Al2 ¢ OC.
03/06 | 1213 | FLOAT E:B'gg' KoathdnumeHT yeunenmsi(slave/master) OT 000,1 10 050,0
03/06 14,15 FLOAT E:Bgl Bpewms nHTerpupoBaHnusi(slave/master) Ot 0000 go 6000
03/06 16,17 FLOAT E:ng Bpemsi gudbdepeHumpoBaHus(slave/master) Ot 0000 go 6000
03/06 18- 23 FLOAT Peseps
0 — 3anpeLyeHo,
03 /06 24 INT LOAD.00 PaspelueHne nporpaMMmpoBaHuns 1 — paspeLLeHo
AIN1.00;
03/06 25,26 INT AIN2.00 Tun wkansl Ot0pmo 17
03/06 27,28 INT ﬁm;g] HwxHWIA Nnpegen wkanbl OT MuHyc 9999 no 9999
03/06 29,30 INT ﬁmggg BepxHuii npegen wkanbl OT MuHyc 9999 no 9999
AIN1.03; 0 — «xxxx», 1 — «XXX,X»,
03/06 31,32 INT AIN2.03 [MonoxeHue geunmanbHOro pasaenurens 2 — @300, 3 — €X. 30000
AIN1.04; [MocTosiHHas BpemMeHn BXOAHOro L poBoro *
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 s cUrHana Ot 000,0 go 005,0
AIN1.07; MeTog TeMnepaTypHO KOPPEKLMM BXOAHBIX 0 — pyyHas
03 /06 37,38 INT AIN2.07 CUrHanoB TepMonap 1 — aBTOMaTMyeckas
AIN1.08; 3HayeHve TemnepaTypbl B peXnMe py4Homn
03706 39,40 g AIN2.08 KOPPEKLMU BXO[HbIX CUrHaroB OT Tepmonapsbl OT muHyc 99,9 0 99,9
03/06 41,42 INT 882;8] KoadpdpuumeHT Koppekuum (cMeLLeHne) OT MuHyc 9999 no 9999
DOT1.00; | Noruka paboTbl BbixogHoro yctponctea DO1,
03/06 43,44 INT DOT2.00 DO2 OT1 0000 oo 0006
03/06 4546 INT DOT1.01; MICTOYHUK aHanoroBoro curHana ans Ot 0000 A0 0001
DOT2.01 ynpaBneHus AUCKPETHbIM BbIXOA0M
00,00* — ctatnueckui
DOT1.02; OnuTenbHOCTb UMMyrbca BbIXOOAHOMO ! .
03/ 02 & INT DOT2.02 | ycrporicrea DO1, DO2 000,1 - 999,9"
MMMYNbCHbIN
03/06 | 4950 | FLOAT | DOT103 |y rasaMIN DO1, DO2 B ananasoke wian!
DOT2.03 BblGpaHHOro TMna garymka
03/06 | 5152 | FLOAT | DPOT10% | yoraaa MAX DO1, DO2 B Ananasoke wiarl
DOT2.04 BbIOPaHHOro TMNa gartynka
03 /06 53,54 FLOAT 88$;8g 'vcTepesuc BoixogHoro ycTpoiictea DO1, DO2 OT MuHyc 9999 no 9999
DOT1.06; BesonacHoe nonoxeHue BbIXogHOro yctpornctea | 0 — nocnegHee nonoxeHune
05 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 mabnuypl B.2 — [poepammHo docmyrHbie peaucmpbl peaynsmopa MUK-112

amtorg.com.ru

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 go 999,9
03/06 64 FLOAT | CTRLO9 | 3aAepx«a Ha sniouenne DO s OT 000,0 £10 060,0
NPOTMBOMOMIOXXHOM HanpaBreHuu
CTRL.03; 30Ha HeYyBCTBUTENBHOCTH 3-X MO3NLIMOHHOIO
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 Ot 0000 A0 109,9 ?
perynsitopa
03/06 69 FLOAT | CTRL11 | Orpanudenue MIN aHanoroson sueiky OT Mukyc 009,9 a0 109,9 ?
perynsitopa
BesonacHoe nonoxeHne Bbixoda perynsatopa B
03 /06 70 FLOAT CTRL.13 cny4vae oTka3a gaTyuka, NMMHUKM CBSA3M Unu Ot 0000 go 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 KoadpdumumeHT koppekummn K Ot MuHyc 99,99 go 99,99
03 /06 74 INT CTRL.23 CwmeLleHre npu koppekunn B OT MnHyc 9999 go 9999
03/06 75 INT CTRL.24 Orpanuuenne MIN Bxoga Al2 ansi pyHKumn OT MuHyc 9999 no 9999
KOPPEKUMM Unn NpeaBapeHust
03706 76 INT CTRL.25 OrpanuuerHne MAX Bxoga Al2 ansa dyHKuuiA OT MuHyc 9999 no 9999
KOPPEKUMM Unn npeaBapeHmst
03 /06 77 INT CTRL.15 3anpeT nsMeHeHus1 3agaHns 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 TEXHONOrMYECKON CUrHanu3aunm Ot 0000 go 0001
03 /06 80 INT CTRL.17 YcTaBka TeXH. curHanusauum "MuHumMym" OT MuHyc 9999 go 9999
03 /06 81 INT CTRL.18 YcTaBKka TeXH. curHanusauum "makcumym" OT MuHyc 9999 no 9999
03 /06 82 INT CTRL.19 'McTepesnc TeXHONOrMYecKon curHanMsaumm Ot 0000 go 0900
03/06 83 INT CTRL .20 PaspelueHne JoNonHUTENBHOW MHAMKaLMK OT 0000 0 0001
napameTpa
McTouHuK aHanoroBoro curHana ans
03/06 84 INT AOT.00 yrnpaBrneHus aHanorosbim Bbixogom AO Ot 0000 go 0002
(dyHKUMSA peTpaHcMuccum)
03/06 85 INT AOT.01 HanpasneHve BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoe
03/06 86 INT AOT.02 Haqaanc:e 3Ha4YeHWe BXOOHOro curHana OT MuHyC 9999 f10 9999
paBHoe 0% BbIXOAHOTO curHana
87 KoHeuHoe 3HayeHue BXOAHOro CurHarna paBHoe
03/06 INT AOT.03 100% BLIXOZHOrO CUrHaNa OT MuHyc 9999 no 9999
AIN1.06,
03 /06 88,89 INT AIN2.06 KonunyectBo Touek nuHeapusaumm Ot 0000 go 0019
LNX1.00 — | ABcuncchl ONOpHbIX TOYEK NMHEapusauum
03/06 90-109 INT LNX1.19 aHanorosoro Bxoaa AIN1 O 00,00 A0 99,99
i LNX2.00 — | ABcunccbl ONOpHbIX TOYEK NMHeapusauum
03/06 110-129 INT LNX2.19 aHanorosoro exona AIN2 Ot 00,00 go 99,99
LNY1.00 - | OpauvHaTbl ONOpHbIX TOYEK NMMHeapusaumm
03/06 130-149 INT LNY1.19 ananoroeoro exona AINA OT MuHyc 9999 no 9999
LNY2.00 — | OpaguHaTbl ONOpHbIX TOYEK NMHeapu3aumm
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; HavanbHoe 1 koHeYHoe 3HaveHne KannbpoBKu
03/06 174, 175 INT CALO 01 WIKanb! Bbixona 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 Mepeannn 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 npuéopamm cnenyroLmii:
1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumin 6ut nepenaeTcst nepebIM.

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 3anpalmBaembix pernctpoB. Ecnn B kagpe 3anpoca 3akasaHo 6Gonee 16
perucTpos, perynatop MUK-112 B oTBeTe orpaHMyMBaeT Nx KONMYeCTBO A0 nepsbiX 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTponcTBa

Apgpec perynaTtopa (slave-yctpovictea) B cetn (1-255), no kotopomy obpawaetrca SCADA cuctema
(master-ycTpoiicTBO) co cBomM 3anpocom. Korga yaaneHHbld KOHTpOnnep nocbinaeT CBOW OTBET, OH pa3melyaet
3TOT Xe (COBCTBEHHbIN) agpec B 3TOM nofe, 4Tobbl master-ycTpoicTBO 3HaNo Kakoe slave-ycTpoicTBO oTBeYaeT
Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbLHbIN KO onepauumn

MWK-112 nopgoepxuBaet cnegyowime pyHKunm:

Function Code PyHKUMA
03 YteHue permctpa(os)
06 3anuck B 0AuH perucTp

B.3.4 Data Field. Mone nepeaaBaembIx AaHHbIX

Mone paHHbIX coobueHnsi, nocbinaemoro SCADA cucTeMon yaaneHHOMY KOHTPOSSepYy COOEPXUT
[o6aBo4HO MHOpPMauuio, KoTopas Heobxoamnma slave-ycTpoicTBy anst aetanusauum dyHkumm. OHa BKIOYaeT:

® HayarbHbIA aapec perucTpa n KonmyecTso perncTpoB Ans gyHkuum 03 (YTeHune)

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

[Mone AaHHbIX cOOBLLEHUs, NOChINaemMoro B OTBET YAaNeHHbIM KOHTPONNEPOM COAEPXKNT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepXxnMoe 3anpalLmBaeMbiX PErMCTPoB
® afpec perucTpa u 3HayeHHue 3aToro permcrpa Ans dyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHusi KOHTPONIbHOW CYMMbI

3HayeHve 3TOro nons - pesynbTaT KOHTPOMS C MOMOLLbI LuKnuMveckoro msbbitodHoro koga (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHusa coobuweHus (address, function code, data) nepepaiowee ycTponcTeo
paccuntbiBaeT CRC kog 1 nomellaet ero B koHew, coobuieHns. MNpuemHoe yctporncteso paccumTeiBaeT CRC kog
NPUHATOrO coobLleHns u cpaBHMBaeT ero ¢ nepegaHHbiM CRC kogom. Ecnn CRC kop He coBnagaeT, 3TO
03Ha4aeT YTO MMEEeT MECTO KOMMYHMKALIMOHHAsA oLwnbKa. YCTPONCTBO He BbINOMHAET OEWCTBUI U HE AaeT OTBET B
cnyyae obHapyxeHust CRC owmnbku.

MocnepoBaTensHocTb CRC pacyeTos:

. 3arpyska CRC pernctpa (16 6uTt) eguHuuamn (FFFFh).

. Ucknrovatowee I ¢ nepebivn 8 6uT Harita coobuieHusa n cogepxumbsim CRC peructpa.

. CoBur pesynbTaTta Ha oavH 6uT BNpaso.

. Ecnu caosuraembiin 6ut = 1, nckniovatrowee UMW copepxumoro peructpa ¢ A001h 3HaueHnem.
Ecnu caBuraemblii 61T Hynb, NOBTOPUTL Liar 3.

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

. Ncknrovarowee UIN co cnepyrowmmn 8 6ut 6arita coobuueHns n cogepxmmbim CRC peructpa.
. MoBTOpATHL Warvn ot 3 oo 7 noka Bce 6aiTbl cooOLWEeHNs 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 dopmaT ucnonb3yetca AN nepeaayy 3anpocos OT KOMMbIOTEPA U OTBETOB OT yAaneHHOro

yCcTpoucTBa.

3anpoc yctpouctBy SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT ycTpoicTtea. 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 3anpaluMBaeMbiX peructpoB. Ecnn B kagpe
3arnpoca 3akasaHo 6onee 16 peructpos, perynstop MMK-111 B oTBeTEe OrpaHM4MBaEeT Ux KONMYECTBO OO0 NepBbIX

16-Tn perncTtpos.

Mpumep 1:

1. UteHue 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 ycTponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

03E8 Hex = 1000 Dec

2. 3anucb B perucTp

Cnepyowas komaHaa 3anvcbiBaeT onpeeneHHoe 3HadeHue B peructp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS | CODE 06 REGISTER DATA/ VALUE

1BYTE 1BYTE HB LB HB LB LB HB
Mpumep 2:

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

3anpoc yctpounctBy. 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), Heobxoammo
yoepxumsaTb curdHan DTR/RTS go okoHuyaHus nepepaym kagpa 3anpoca. [Ana onpegeneHvs MOMeHTa nepegayu
nocnegHero cumsona u3 Gydepa nepegadn COM noprta pekoMeHOyeTcs 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 otBeTa oT perynatopa nepefaeTcs perynsatopoM C 3agepxkon 3 — 9 MC OT MOMeHTa
NPUHATUSE Kagpa 3anpoca. [Ana oxuaaHus kagpa oTBeTa He pekomeHpayeTcst ucnonb3oBatb WinApi: Sleep( ), a
ucnonb3oBaTe OVERLAPPED cTpykTypy 1 onpefensatb nofy4yeHne 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 nony4yeHve oTeeTa.

B.5.3 lNocne nepegayn kagpa oTBeTa perynsatopy Heobxoguma naysa =1Mc AN NepekrniodeHns B Pexmm
npvema. [na oxuaaHus Takke He pekomeHgyeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).

B.5.4 Mpumep pacyeTa KOHTPOSNbHON 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; /l reset counter
while ( bit_counter < 8)

if ( crc & 0x0001 )

{
crc >>=1; /I shift to the right 1 position
crc "= 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 cooTBeTCTBEHHOW YCTAaHOBKOM
ouToB B peructpe 110

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

ErrL I

-k kofy 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Crapwwuii 6ant Mnagwwuin 6anT
2) «Owmbka kannbpoBKn» — NapaMeTpbl KanubpoBKM AIL n/vnm AIH BbIXOOAT 32 AONYCTUMbIV AnanasoH.
Kontponupyetca Ha ypoBHsix AIN.09 u AIN.10 ansa cpaBHeHWs C faHHbIMM Tabnuvupl 5.2 ans
COOTBETCTBYHOLLIErO TMMa AaTtunka. Bo3amoxkHas npuymMHa — HEBEPHO NpoBedeHa KannbpoBka.
Peructp 179 “Owwmbka KannbpoBkn” cCknafbiBaeTCsi CO CriedyroLwmnx GuTos:
BuT 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
<< <7< >< [ ><] ErcH ErcL |
-k kop 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Crapwwii 6ant Mnapgwwn 6ant
MHovkaums paHHoW oOwuvbkM BO3MOXHa Tombko B pexume KOHOUIMYPALINA. Tpu Hanuumm
COOTBETCTBEHHON OLINOKM BKMHOYAETCS COOTBETCTBEHHbIE WHAOMKATOPbI A — BEepxXHWA npegen
curHana AU BHe ponyctumoro guanasoHa, V- HWKHWUA npegen curHana AU BHe gonyctumoro
ananasoHa.
«Ownbka nomnb3oBaTensi» Npu KanubpoBke UMeeT MeCTO Mpu NoMbiTKe 3agaTb NapaMeTpbl,
KOTOpble BbIXOOAAT 3a AONYCTMMbIM [uana3oH Ans  [aHHOro Tuna BXOAHOrO  cUrHana.
MpoeHtudmumpyetca coobuwenve ErrC Ha gucnnee NMAPAMETP ¢ ycTaHOBKOW COOTBETCTBYHOLLENO
6uTta B pernuctpe 112.
Pernctp 180 “Owmnbka nonb3oBaTtens” cknagbiBaeTcs Co crieayowmx 6utos:
BuT 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
REM | MAN |
-k koL 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03

Crapwwin 6ant Mnagwwin 6anT
But MAN — cooTBeTcTByeT owmnbke npu kanubpoBke c nepegHen naHenu, REM — cooTtBeTcTByeT
nonbITKE 3anncy 3aBeoMO OLLMOOYHbIX NAapamMeTpPoB KanubpoBKN C BEPXHETO YPOBHSI.
CoobLieHne ErrC KBUTMpPYeTCS MOBTOPHLIM HaxaTueM knasuwm [&].
Bo3MOXHblE NPUYKHBI:
- OTCYTCTBME BXOAHOIO CUrHana;
- HECOOTBETCTBME BbIOPAHHOIO TMMa BXOAHOIO CUrHamna yCTaHOBIIEHHLIM NepeMbIYKaMm;
- He npoBoaunach kannbpoBka.
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NMpunoxeHue I' - CBogHasa Tabnuua napameTpoB
perynatopa MUK-112

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

Ean-
n 3HaueH. no LWar
YHKT Na HULbI [Ouana3oH n3ameHeHusi . - | Pasmen n
pametp ymon usme A pumeyaHue
MeHI0 n3me- napameTpa
YaHuIo HeHus
peHus
PID (F :d) HacTtpowka koachdpuumentos 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.
AnddepeHumpoBaHms
perynsitopa SLAVE
(Begomblif)
03 Bpems uHTerpupoBanust | ea. 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 /) HacTpoiika napameTpoB 65110ka npeo6pa3oBaHUA aHaNoOroBoro
BXxoAaHoro curHana Al1
00 Twn aHanorosoro Bxoaa 0000 — uHTepdencHbIt BBOA 0000 0001
0001 — NUHeNHbIA
0002 — kBagpaTH4ecKkni
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI 5001, Pt50
0007 — TCT1 100r1, Pt100
0008 — rp.21
0009 — nuHeapu3oBaHas LKana
0010 — Tepmonapa
NHeapusnpoBaHasa
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 Mnaguwiui
pa3mMaxa Lukasnbl en. paspan
02 BepxHuit npegen TexH. | OT MuHyc 9999 1o 9999 000,0 Mnazuwuit Ecnm n.00 BbiGpaH B
pasmaxa LKkanb! en. pasps Ananasoxe 0006-0008,
0011-0017 To 3Ha4yeHune
03 [MonoxeHune 0000 0000 STUX NYHKTOB U3MEHUTL
AeummanbHoro 000,1 Henbasi.
pasgenutens 00,02
0,003
04 [MocTosiHHas BpemeHu Cex. 000,0 — 060,0 000,0 000,1 000,0 — oTkn.
undpoBoro punbTpa
05 MakcumanbHas cek. 000,0 - 005,0 3awmTa ot
ANUTENbHOCTb MMMYNbCHBIX MOMEeX
MMMYNbCHON MOMEeXu
06 KonunyectBo yyacTkoB 0000 - 0019 0000 0001
nuHeapu3sauum Bxoga Al
07 MeTtop 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
curHasoB 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

Ean-
3HaueH. no LWar
MyHKkT HUUbI Onana3oH nameHeHus
MapameTp ymon- usme- | Paspen MpumeyaHue
MEHI0 n3me- napameTpa
YaHuK HeHus
peHus
10 MakcumarnbHoe 3HadyeHne | Kog 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 .~ )HacTponka napameTpoB 651oka npeobpa3oBaHUA aHanNoroBoro
BXogHoro curHana Al2
00 MapameTpbl ypoBHs AIN2 Cwm. napameTpbl
...... aHarnorn4yHbl Nnapamert- ypoBHsi AIN1
11 pam yposHs AIN1
AOT (Hnt) Kondurypaums doyHkumMmn petpaHcmuccum AO
00 MCTOYHUK aHanoroBoro 0000 — nsmepsiemasi 0000 0001 3.8 OTKMOHeHe
curHana ans BenuyunHa PV E';"*”C“ﬂemﬂ no
ynpassieHus 0001 — OTKIIOHEHME P\(;E)SMgf%HLU-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 (dot 1) Kondomrypauusa BeixogHoro yctponctea DO1
00 Jlornka paboTbl 0000 — UHTEPENCHBIN BbIBOA
BbIXOJIHOTO YCTPONCTBA 0001 — Gonbwe MAX (otHocutensHo MIN—
DOA 0002 — meHbLue MIN MAX cooTBeTcTBYIOLErO
0003 - B 30He MIN-MAX 3.10 DO);
0004 - BHe 30HbI MIN-MAX .
(otHocutenbHo MIN—- MAX —
cootsetcTBytouero DO) =5 -->DO cpaboTaer,
0005 — 0606LLeHHas ecnu B kakoM nnbo Bxoae
curHanmsauyms napameTp BblngeT 3a
0006 — He ncnonb3yeTcsl, BbIXO4 paMKku TEXHONOrM4eckom
OTKN curHanumsaugumm
01 McTOYHUK aHanoroBoro 0000 — Bxog Al1 0000 0001
curHana ons npasreHns 0001 — Bxopg Al2
[AVCKPETHBIM BbIXOAOM
DO1
02 [nutenbHOCTb MMNyrbca | Cek. 000,0 -999,9 000,0 Mnag- 000,0 - cratnueckui
BbIXOOHOrO yCTpoOWCcTBa wni 3.10 000,1-999,9 -
DO1 paspsag UMNYNbCHbIN
(aMHamMmnyecknin)
03 Ycraska MIN DO1 TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeTOM geumm.
en. BblOpaHHOro TMna pasgenutens
aHarnoroBoro curHana n3mepsieMon
BENNYMHBI
04 Yctaska MAX DO1 TEXH. B avanasoHe wkanbl 080,0 000,1 C yyeToMm geumm.
en. BblBpaHHoro Tuna pasgenutensi
aHarnoroBoro curHana n3mepsieMoi
BENVNYMHBI
05 'mcTepesunc BbIXOAHOrO TEXH. OT MuHyc 9999 no 9999 000,5 Mnag,.
yctpovicta DO1 en. paspan
06 BesonacHoe nonoxeHne 0000 — nocnegHee 0000
BbIXOAHOrO yCTpoWcTBa nonoXxeHve
DO1 B cnyyae oTkasa 0001 — oTkn.
Jaryvka, NMMHUK CBA3N 0002 — BKn.
U N3MEPUTENBHOTO
curHana
DOT2 (doE ) KoHdmrypaumsa BeixogHoro yctponctea DO2
00 AHanormyHo
napameTpam
KOHdUrypaumm
06 BbIXOAHOMO YCTPOWNCTBA
DO1
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[TpodomkeHue mabnuybi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112
n Enw- 3Hau. no War
YHKT Na HULbI [Avnana3oH n3meHeHus ; } Paz- n
pametp ymon n3me pumeyaHue
MEHI0 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 [aHHbIn napameTp
He4yyBCTBUTENbHOCTU 3-X | en. npencrasnseT
noauumoHHoro n N0- NnonoBMHHOE
perynstopa 3HayeHue 30Hbl. C
(MepTBas 30Ha) y4eToM AeLmnm.
pasgenutens PV
04 Twn ynpaBneHus 0000 — 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 NUA-WM LLUWM perynsaTopa
08 MuHumansHasa anuTens- | cek. 000,0 —999,9 000,1 000,1 [nsa umnynscHoro
HOCTb MMnNyrnbca TMUH perynsitopa
09 3agepxka Ha BKIIOYEHME | Cek. 000,1 - 060,0 000,1 000,1 3.10 [ns umnynbcHoro
DO B NpOTMBOMOIOXHOM perynsitopa
HanpaeneHum
10 nctepesuc 2-x, 3-x TEXH. 0000 - 0900 0000 3.10 C y4yeToM geuum.
NO3ULMOHHOIO eq. pasgenutensa PV
perynaTtopa
11 OrpaHuyenvne MUH % 000,0 - 099,9 000,0 Ona ML —
aHarnoroBow A4enku aHanorosoro u MO
perynaTopa — UMM perynsTopa.
12 OrpaHuyenne MAKC % 000,0 - 099,9 099,9
aHarnoroBow A4enku
perynsTopa
13 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXO4a perynsropa B NorioXeHve
crnyyae oTkasa gaTyvika, 0001 -0% (oTkn.)
TNVHWKN CBA3U UNn 0002 — 100% (Bkn.)
N3MepUTENbHOro 0003 — 6e3onacHoe
curHana MONoXeHWe ycTaHaB-
nvYBaeMoe nonb3oBaTenem

http://www.microl.ua e MWK-112 ver. 17.04 o [1PMK.421457.024 P3 u3m. 1.04, 24.11.2014




OO0 "AMTOPTI™ +7(4722)40-00-02

amtorg.com.ru

57
[TpodomkeHue mabnuybi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112
Ean-
3Hau. no LWar
MyHKT n HULbI [Onana3oH nameHeHus ; } Pas- n
MEHIo apameTp n3Me- napameTpa ymon n3me aen puMeyYaHue
YaHuto HeHuA
peHus
14 3HauyeHue 6e3onacHoro
NONOXeEHWS
yCTaHaBnMBaemoro % 0,0 - 099,9 000,0 000,1
nonb3oBaTenem
15 3anpeT nameHeHus 0000 — paspeLueHo [nsa perynsatopa
3apaHus 0001 COOTHOLLEHMSA
16 Tun TeXHONOrM4yecKkomn 0000 — abcontoTHas 0000 0001 3.1
curHanusaumm 0001 — geBunaumoHHas
17 YcTtaBka "MUHUMYM" TEXH. B ananasoHe wkanbl 040,0 3.11 C yyeTom geunm.
TEXHOMNOrN4YecKon en. BblGpaHHOro Tuna pasgenutens PV
cuUrHanmsaumm aHasioroBoro curHana
18 YcTtaBka "Makcumym" TEXH. B ananasoHe wkanbl 060,0 3.1 C yyeTom geunm.
TEXHOMNOrN4YecKon en. BblGpaHHOro Tuna pasgenutens 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
MMMyYNbCHOIO perynstopa
0002- Bxopg, npeaBapeHnst
yNpaBnsioLLero BO3aencTams
perynatopa
0003 - nHankaums nonoxe-
HUS1 UMMYNBCHOMO MexaHu3ma
22 KoacbdpuumeHt OT muHyc 99,99 o 99,99 010,0
koppekummn K
23 CwmeLueHre npu OT MuHyc 9999 no 9999 000,0
Koppekuumn B
24 Orpanuyerne MIN Bxoaa OT mMuHyc 9999 no 9999 0000 000,1
Al2 onsa dyHKuMA
KOppeKunm nnm
npeaBapeHus
25 Orpanuyenne MAX OT mMuHyc 9999 no 9999 099,9 000,1
Bxoda Al2 ansa dyHKuuiA
KOppEeKUMmn nnm
npeaBapeHns
LNX1 (L nu ) AGcumcenl (X) onopHbIx Touek nuHeapu3saumm Bxoga Al1
00 Abcuuncca HavanbHoro % 00,00 — 99,99 00,01 5.2
3HayeHus (B % ot
BXOJHOro curHana)
-
19 Abcumcca 19 Toukm % 00,00 — 99,99 00,01 -Il-
LNY1 (L n5 /) OpamHaTtsi (Y) onopHbix Touek nuHeapusaumm Bxoaa Al1
00 OppauHaTa HavyanbHoro TEXH. OT MuHyc 9999 o 9999 0000 Mnag. 5.2
3HauyeHus (curHan B en. paspsig
TEXHUYECKMX eanHuLax
ot -9999 go 9999)
TEXH. -/l-
en.
19 OpaunHaTa 19 Toukn TEXH. OT MuHyc 9999 no 9999 0000 Mnag. -Il-
en. pa3psig
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[MpodomkeHue mabnuybi I".1 - CeodHasi mabnuya napamempos peaynsimopa MUK-112
Ean-
3Hau. no- LWar
MyHKT HULbI [Onana3oH nameHeHus Pas-
MapameTp ymon- n3me- MpumeyaHue
MEHI0 n3me- napameTpa nen
YaHuto HeHusA
peHust
LNX2 (L nu E') Abcumccenbl (X) onopHbIX TOYeK NMHeapusauum Bxoga Al2
00 Abcuucca HavarnbHoro % 00,00 — 99,99 00,01 5.2
3HaveHus (B % oT
BXOAHOr0 curHana)
--
19 Abcumcca 19 Toukm % 00,00 - 99,99 00,01 -Il-
]
LNY2 (L n H E’) OppauHathbl (Y) onopHbIX TOYEK NMHeapu3saunm Bxoga Al2
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnag. 52
3Ha4eHus (curHan B en. paspan
TEXHUYECKUX eanHuLax
ot -9999 go 9999)
TEXH. -/l-
en.
19 OpaunHata 19 Toukn TEXH. OT mMuHyc 9999 no 9999 0000 Mnag. -/l-
en. paspsig
nll] ]
CLHM (L L 1 1) Kannb6poBka aHanorooro exoga 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 -l-
I | npnaena wkans: eq. Lni
naMepeHust paspsg
LI KoHTponb BXxogHOro % 90,0 go 110,0 100,0 -l- TonbKO KOHTPOIb
K curHana
KanunbpoBka BepxHero TEXH. OT MuHyc 9999 no 9999 0000 Mnag -/l-
[ | nepaena wkanbi en. LA
nsMepeHust
KoHTponb pesynbtaToB Koa 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
H KanmnBpOBKN KOHEYHOrO ALIN

3Ha4YeHus LWKanbl
n3mepeHua

COR1 (1': or |) Koppekuus aHanorosoro Bxoaa Al1

3HaYeHUs LKanbl
n3mepeHus

00 KoppeKumnss aHanoroBoro | TexH. OT MuHyc 9999 no 9999 0000 000,1 Wnguumpyet
BXxoda eq. PV=PV+A
01 KoadhduumeHT TEXH. OT MuHyc 9999 no 9999 0000 000,1 Muauumpyet A
KOppeKuumn (CmeLleHne) en.
aHasfioroBoro Bxoga
CLI2 ([ Lo E’) KannbpoBka aHanorosoro exoga Al2
| KoHTponb BXxogHoro % -5,0 o 25,0 000,0 51.2 TonbKo KOHTpOrb
'L | curhana o
KanunbpoBka HUXHEro TEXH. OT MuHyc 9999 o 9999 0000 Mnapg -l-
E ll_ npuaena wkarnsl en. LA
n3mepeHus paspsan
|_{ KoHTposb BXoOHOrO % 90,0 no 110,0 100,0 -Il- TonbKko KOHTPOsb
K curHana
, Kanubpoeka BepxHero TEXH. OT MuHyc 9999 no 9999 0000 Mnag -Il-
L H nepaena Lwkansl en. wun
n3mepeHusa
KoHTpornb pesynbtaToB Kon 1,400 go 5,000 1,700 -l- TonbKo KOHTPOIb
] KanmbpoBkM HWXHEro AU
L npuaena wkanb!
n3mepeHus
KoHTponb pesynbtaToB Kon 4,800 go 22,00 10,00 -l- TonbKo KOHTPOIb
H KanMbpoBKN KOHEYHOro ALMN

COR2 ([ or E’) Koppekuusa aHanorosoro Bxoga Al2

aHanorosoro Bxoga

00 Koppekumnst aHanoroBoro | TexH. OT mMuHyc 9999 no 9999 0000 000,1 WHavumpyet
BXxoda en. PV=PV+A

01 KoadhduumeHT TEXH. OT MuHYyc 9999 o 9999 0000 000,1 WHamumpyet A
KOppeKuumn (CMeLleHne) eq.
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Enw- 3Hau. no War
MyHKT n HULbI [Avnana3oH n3meHeHus ; } Paz- n
MEHIo apameTp n3Me- napameTpa ymon n3me aen puMeuaHue
YaHuIo HeHus
peHus
CALO (u': HL 0) KannbpoBka aHanorosoro Bbixoga AO
00 MHankauusa n nameHenne | % 0-100 53
COCTOSIHUS aHaroroBoro
Bbixoga AO
01 Kannbposka MyH1Myma 5.3
ananorosoro Bbixoga AO
02 Kannbposka makcumyma 5.3
aHanorosoro Bbixoga AO
SYS (545) O6wume napameTpbl
00 CeTeBol agpec (Homep 0000 — 0255 0000 0001 1.3.5 0000 — oTKntoYeH oT
perynstopa B ceTu) cetu
01 CkopocTb 0bmMeHa 6ut/c 0000 — 2400 1.35
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 hartyunka 5.1.6
TEPMOKOMMNEHCaLMN
SAVE (5AuFE) CoxpaHeHne napameTpoB
00 CnyxebHas
nHdopmauums
01 3anucbk napameTpoB B 0000 4.75
9HEpProHe3aBnCUMyIo 0001 — 3anucatb
namsTb
LOAD ( ) 3arpy3ka napameTpoB
00 PaspelueHve 0000 4.7.5
nporpaMMMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000 4.8
nonb3oBarensi 0001 — 3arpy3utb
02 3arpyska 3aBOACKNX 0000 4.8
HaCTpOEK 0001 — 3arpy3uTb
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INucTt perncrtpaumm uameHeHUn

C HOBOW MPOLLNBKOW

Bcero
Homepa nuctoB (cTpaHuu) AMCTOB Ne Bxoasumii Ne
N3am. B [OKyMeHTa COnpoBoOXaaro-Luero Moan. Data
Name- 3ame- Ho- [OKYMeEH [OKyMeHTa 1 fata
HEHHbIX [ HEeHHbIX 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 cetesoro C.B.M 02.10.2012
pasbema
1.03 67 McnpaBneHbl HEeTOYHOCTU Mapwukot .A. | 11.04.2014
B TEKCTE, U3MEHEH KOpA,
3akasa
1.04 60 ver. 17.04 MpueepeH B cootBeTcTBue | Mapukot A.A. | 24.11.2014
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