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HacTosilee pykoBOACTBO MO 3KCNnyaTauuu npegHa3HavyeHo Ans O3HaKOMMeHWst noTpebutenen ¢
HasHa4YeHneM, MoAensiMu, MPUHLMNOM AeNCTBUSl, YCTPOWCTBOM, MOHTaXOM, 3KCnnyaTaumen u obcnyxuBaHuem
perynsatopa mukponpoueccopHoro MUK-112 (aanbiie no Tekcty perynsatop MUK-112).

BHUMAHMUE !

Mepen MCNonbL30BaHNEM perynsartopa, noxanywcra,
O3HaKOMbTECb C  HACTOALWMM  PYKOBOACTBOM MO  3KchnyaTaumu
perynatopos MUK-112.

MNpeHebpexeHne Mepamu NPeOOCTOPOXHOCTM W nNpasBunamun
3KCMyaTaumMum MOXeT CTaTb MPUYMHON TPaBMMPOBAHWS MepcoHana unu
nospexaeHnsa obopynosaHus!

B c¢BA3M c noctosHHOM paboTon No COBEPLUEHCTBOBaHWMIO
perynatopa, MoBblAKLWEeNn ero HagexHOCTb U ynydllaloLwen
XapaKTEPUCTUKUN, B KOHCTPYKLMIO MOTYT GbiTb BHECEHbI HE3HAYUTEbHbIE

N3MEHEeHUA, He OTpaXXeHHble B HacToALlEeM n3gaHunun.

COKpaLI.IeHVIﬂ, NPpUHATbIe B AaHHOM pyKoBOACTBe

B HaummeHOBaHMsIX napameTpoB, Ha PUCYHKaX, MpU UMGPOBLIX 3HAYEHUSIX U B TEKCTE MCMOMb30BaHbI
cokpalleHust n abbpesnaTyphbl (CM. Tabnuuy |), o3Havatowme cneayolee:

Tabnuua | - CokpaweHusi u abbpesuamypbi

Abbpesuarypa MonHoe HaumeHoOBaHue 3HayeHue
(cumBon)

PV nnn X Process Variable N3amepsemas BennunHa (KOHTPONMpyembin un
perynupyembiin napameTp)

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

MV unn 'Y Manipulated Variable MaHnunynupyemas nepeMeHHas, nepemMeHHas
npeacTaBnsALLas 3Ha4YeHNE yNpaBnsaoLLEro
BO3[ENCTBMS, NO4AaBaEMOro Ha aHanoroBbI BbIXOS,
YCTpOWCTBaA

Z External Disturbance BHelwlHee Bo3MyLLaOLee BO3OENCTBUE

LSP Local Setpoint JlokanbHas (BHYTPEHHsIs) 3agaHHas ToYKa

RSP Remote Setpoint OuncTtaHuMoHHas (yaaneHHas) 3agaHHas Tovka

Tt Time Bpewms, nitepsan BpemeHu

Al Analogue Input AHanorosbIvi BBOZ

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output [OWCcKpeTHbIV BbIBOA,

1 OnucaHue perynsatopa

1.1 HasHa4veHue perynatopa

Perynatopel MUK-112 npepacTtaBnsAoT coOOM HOBLIV KNAacC COBPEMEHHbIX LMPOBLIX perynaTtopos
HenpepbIBHOrO AENCTBUMA C  aHarnoroBbiM, WMMYMbCHbIM  WAWM  ABYXMO3WMLUOHHBIM  BbIXOAOM. PerynsTopsl
NPUMEHSIIOTCA ANA YNpaBneHus TeXHONMOorM4yeckumy npoueccamv B NpoMmebineHHocT. Perynatop MWK-112
no3BonseT obecneynTb BbICOKYID TOYHOCTb NOAAEPXKaHUSA 3HAYeHUs n3mepsiemoro napametpa. OmauyumernsHoU
ocobeHHocmbio perynatopa MUK-112 aBnseTca Hanmuume TpexypOBHEBOW ranbBaHWYECKOW M3ONAUUW Mexay
BXOAaMu, BbIXOAAMW U LiEMbLO MUTaHUS.

Perynatop npegHasHayeH Kak Ansi aBTOHOMHOrO, Tak U A1 KOMMMEKCHOro ncnonb3oBanus B ACYTI B
aHepreTvke, MeTannyprmm, XMMM4YeCKon, NULLEBOW 1 APYrMX OTPACNsX NPOMbILUNIEHHOCTU Y HAPOAHOM XO3ANCTBE.

Peaynsmop MUK-112 npedHa3Ha4yeH:

e NSl M3MEPEeHUs KOHTPONMpPyeMoro BXOAHOro du3nyeckoro napameTpa (Temnepartypa, OaBneHue,
pacxof, ypoBeHb 1 T. N.), 06paboTkn, Npeobpa3zoBaHNs U 0TOOPaKEHUS ero TEKYLLEro 3Ha4yeHus1 Ha BCTPOEHHOM
YyeTblpexpaspsaaHOM LMPOBOM MHOUKATOPE;

e perynatop opmupyeT BbIXOQHOW aHarnoroBbli UM UMMYIbCHBLIM CUrHanm YynpaBneHUs BHELUHUM
WCMOSHUTENbHLIM MexaHW3MOM, obecneuvBasi aHanoroBoe, WUMMYNbCHOE WM MNO3MLUMOHHOE pPEerynvpoBaHue
BxogHoro napametpa no [1, M, T4 van MO 3akoHy B COOTBETCTBUWM C 3a[aHHOW Mofb3oBaTefieM NOrnkomn
paboThbl N NapameTpamMu perynmpoBaHuns;

e perynaTop opmMuUpyeT BbIXOAHbIE CUrHanbl TEXHOMOMMYECKOW CUrHanuMsauun, Ha nepegHent naHenu
MMEITCH MHAUKaTOPbl ANSA CUrHanM3auuMu TEeXHOMOTMYECKM OMacHbIX 30H, CUrHanbl NPEBbLILWEHUs (MOHWXEHUS)
perynupyemoro unm namepsiemoro napametpa.
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1.2 O603Ha4YeHne perynaTopa u KOMNIEeKT NoCTaBKu

1.2.1 PerynaTtop o603HavyaeTcs cnegyowmum obpasom:
MHUK-112-AA-BB-C-D-U-L,
pe:

AA 1 BB, cooTBETCTBEHHO KO 1-r0 1 2-ro BXOHOro aHafioroBoro curHana:
01 - yHuduumpoBaHHbin ot 0 MA 7o 5 MA
02 - yHudumumposaHHbin ot 0 MA o 20 MA
03 - yHuduumpoBaHHbIn oT 4 MA o 20 MA
04 - yHndwmumposaHHbein ot 0 B o 10 B
05 - HanpsokeHne ot 0 MB go 75 B
06 - Hanpspkenue ot 0 MB go 200 mB
07 - Hanpsbkenne ot0 B no 2 B
08 - TCM 50M, W100=1,428, oT muHyc 50°C go nntoc 200°C
09 - TCM 100M, W100=1,428, ot muHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 180°C
11 - TCI 50M, W100=1,391, oT muHyc 50°C go nntoc 650°C
12 - TCI 10001, W100=1,391, oT muHyc 50°C go nntoc 650°C
13 - TCIM rp.21, ot muHyc 50°C go nntoc 650°C
14 - Tepmonapa TXA (K), ot 0°C go nntoc 1300°C
15 - Tepmonapa TXK (L), ot 0°C go nntoc 800°C
16 - Tepmonapa TXK (J), ot 0°C go nntoc 1100°C
17 - Tepmonapa TXKH (E), ot 0°C go nntoc 850°C
18 - Tepmonapa TIMM10 (S), ot 0°C go nntoc 1600°C
19 - Tepmonapa TIMP (B), ot 0°C go nntoc 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go nntoc 2500°C

MpumeyaHue: npu 3akase perynaropa ¢ BXOAHbIMWU curHanamum ot Tepmonap TIM-10, TMP, TBP-1 perynatop uarotasnusatoTcs
no oTAenbHOMY 3aka3y M nocrefylolas nepecTporika Ha ApyrMe Tunbl BXOAHbIX CUrHaNoOB MPOM3BOAMTCS TOMbKO Ha
npeanpusTUM-U3roToBUTENE.

C - koAl BbIXO[QHOIrO aHanoroBoro curHana:
1-0o10MA 8o 5 MA,
2 - o1 0 MA go 20 MA,
3-014 mMA go 20 MA,
4 -0t 0B pgo 10B.

D - TN BbIXOAHBIX ANCKPETHBLIX CUrHaNOoB:
T - TPaH3NCTOPHbIE BbIXOAbI,
P - penenHble BbIxoabl.

U - HanpsbxeHue NnuTaHus:
220 — 220 B nepemeHHoro Toka,
24 — 24 B NOCTOSIHHOrO TOKa.

L — ncnonHeHve nepefHen naHenu (0603HaveHne KHOMOK, MHOUKATOPOB U ANCNIEEB):
UA - yKkpaunHckoe,
EN - aHrnumnckoe.

BHumanue! [Mpu 3akase perynsitopa Heo6xoauMO ykasbliBaTb €ro nofiHoe o603HaveHne, B KOTOPOM NPUCYTCTBYHOT
TWMNbI @aHANOrOBbIX BXOOO0B, aHANONOBOrO U AUCKPETHbIX BbIXOAO0B U HANPsKEHNE NUTaHUS.

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

Mpn 3TOM M3roTOBNEHMIO U NOCTaBKe NOTPEOUTENIO NOANEXNT:

1) YHuBepcanbHbin MukponpoueccopHbii MNO-perynatop MAK-112,

2) Bxop aHanorosbii Al1 kog 09 — TCM 100M, W100=1,428, oT muHyc 50°C go nntoc 200°C,
3) Bxog aHanoroBbivi Al2 ko 03 — NOCTOSIHHBIA TOK 0T 4 MA 0 20 MA,

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

5) Beixoabl AncKkpeTHble kog P — peneliHble,

6) Hanpspkenne nutaHus kog 220 — 220 B nepemeHHoOro toka.

7) UcnonHeHune nepegHen naHenu kog UA - ykpanHCKoe.
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1.2.2 KomnnekT noctaeku perynatopa MWK-112 npuegeH B Tabnuue 1.2.

Tabnuya 1.2 - Komrnekm nocmasku peaynsimopa MUK-112

O603HaveHue HanmeHoBaHue nsgenus KonuyectBo

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

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

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

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

734-203 Pasbem ceTeBon (24B) 1

231-108/026-000 Pasbem ans nogkroyeHns BHELUHNX BXOAHbBIX U BbIXOAHbIX Lienen 2

231-131 Pblyar MOHTaXXHbIN ANs KNeMm 1

734-230 Pblyar MOHTaXHbIM ANA KNeMM NUTaHus 1

*IMpu noctaske perynatopa ¢ nutaHnem 220 B nepemeHHOro Toka.
**INpwn nocTaBKke perynartopa ¢ NnuTaHnem 24 B NnoCTOSHHOrO ToKa.

1.3 TexHU4YeCKMe xapakTepuCcTUKK perynsitopa

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuya 1.3.1 - TexHuYyecKue xapakmepucmuKU aHarno208bIx 8X00HbIX CU2Hano08

TexHU4Yeckasi xapakTepucTmka 3Ha4yeHune
KonunyecTBo aHanoroebix BXOA0B 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 go 20 MA

HanpspkeHne NoCTOsIHHOro ToKa:
otr0Bpoo10B

ot 0 MB go 75 mB

ot 0 mB go 200 »B
otr0Bpoo2B

Tepmonpeobpasosatenu conpotusnexui AICTY 2858-94
TCM 50M, W140=1,428, oT muHyc 50°C go nntoc 200°C

TCM 100M, W100=1,428, oT muHyc 50°C go nntoc 200°C

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

TCIM 50M, W100=1,391, Pt50, oT MuHyc 50°C go nntoc 650°C
TCIM 1000, W100=1,391, Pt100, ot muHyc 50°C po nntoc 650°C
TCIM 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 go nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMM10 (S), ot 0°C go nnoc1600°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 OCHOBHOWM NpUBEAEHHOM <0,2%

NMOrpeLIHOCT U3MEPEHUsI BXOOHbIX NapaMeTpoB

TOYHOCTb MHAMKALMU 0,01 %

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

BbI3BaHHOW M3MEHEHMEM TEMNEPATYPbI OKpyXatoLlel cpeapl

[Mepvog u3mepeHusi, He MeHee 0,1 cek

anbBaHW4Yeckasi pa3Bsidka aHanoroBbiX BXO40B Bxoppbl ranbBaHNYeCcKky U30NMPOBaHbI OT BbIXOAOB U
OCTarnbHbIX Lienew, HanpsixeHe ranbBaHU4YeCKON Pa3Bs3kU He
meHee 500 B

MpumeyaHus.

1.Kaxdnbil 8xod peaynsimopa MUK-112 moxem 6bimb CKOHQU2YpuposaH Ha MooOkoYeHue noboeo murna dam4yuka.

2.MMpu 3aka3ze exoda muna mepmonapa, 8 kayecmee exofa memrepamypHol Koppekyuu (komneHcauyuu mepmo-3C
Cc80000HbIX KOHUO08 mepmorapbl) ucrofb3yemcs 0amyuk memrepamypbl, Komopbil Haxo0umcsi 803/1e KIIeMM Ha MblIbHOU
cmopoHe peaynsmopa.




1.3.2 AHanoroBbIN BbIXOAHOW CUrHan

Tabnuya 1.3.2 - TexHu4Yeckue xapakmepucmuKu aHaI0208080 YHUGDUUUPOBAHHO20 8bIXOOHBIO20 cusHana

TexHU4ecKasa xapakrepucTmka 3Ha4yeHue

KonnyectBo aHanorosbIX BbIXO40B 1

Tun BbIXOQHOrO aHaNoroBoro curHana YHuduumposaHHblie 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 OCHOBHOWM NpUBEAEHHOMN <0,2%
NorpeLHOCT! hOpPMMPOBaHKS BBIXOAHOTO CUrHana rnocrne
KanuopoBku
3aBNCMMOCTb BLIXOOHOMO CUrHana oT CONpOTUBIIEHUS <0,1%
Harpysku

Mpepen gonyckaemon [OMNONHUTENbHOW NOrPeLLHOCTY,
BbI3BAHHOV M3MEHEHMEeM TeMnepaTypbl OKpyXaloLLen cpeabl

<0,2%/10°C

[anbBaHW4eckas pa3BsA3Kka aHanorosoro Bbixoga Bbixog ranbBaHWYeckn Mn30nnMpoBaH OT BXOAOB N OCTalbHbIX

Lenen, HanpsbkeHne ranbBaHWYeckon pa3ssasku He meHee 500 B

1.3.3 [IncKpeTHble BbIXOAHbI€ CUrHalNbI

1.3.3.1 TpaH3UCTOPHbIN BbIXOA,

Tabnuua 1.3.3.1 - TexHU4YECKUE XxapakmepucmuKku OUCKPEMHbIX 8bIXOOHbIX cU2Hano08. TpaH3uCMOopPHbLIU 8bIX00

TexHU4yecKas XxapakTepucTuka

3HaveHue

KonnyectBo AMCKPETHbIX BbIXO40B

2

Twun BbIXOAa

OtkpbliThivt Konnektop (NPN TpaHsucTopa)

MakcumarnbHoe HanpskeHue KOMMyTauum

< 40 B nocTOsiHHOrO TOKa

MakcumarnbHbIA TOK Harpy3ku Kaxxagoro Bbixoga

< 100 A

Cwvrnan nornyeckoro "0"
CurHan nornyeckon "1"

Pa3oMKHyTOE COCTOSIHME TPaH3UCTOPHOTO KItoya
3aMKHyT06 COCTOSAAHME TPAH3UCTOPHOIO Kro4a.

Bug Harpysku

AKTUBHAs, MHOYKTMBHAs

HanpskeHne BHeLHero MICTOMHMKA NUTaHns

HecTabunuamposaHHoe, (20-40) B noctosiHHOro TokKa

[anbBaHW4eckasi pa3Bsidka QUCKPETHbIX BbIXOA0B

Kakabin BbIXoA ranbBaHMYeCcKn N30MPOBaH OT APYIMX BXOO0B U
oCTanbHbIX Lienen, HanpshkeHne ranbBaHNYeckol passssku He MeHee
500 B

1.3.3.2 PeneliHbin Bbixoa

Tabnuya 1.3.3.2 - TexHU4YECKUE xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX cU2Han08. PenelHbil 8bix00

TexHU4yecKas XxapakTepucTuka

3HaueHune

Konnyectso AOUCKPETHbIX BbIXO40B

2

Tun BbIXOAAa

MepekntoyaroLLme KOHTaKTbl pene

MakcumMarnbHoe HanpsbkeHWe KoMMyTauum
nepeMeHHoro (4encTByloLLee 3HAUYEHME) UK
MOCTOSIHHOTO TOKa

~220 B nepemeHHoro Toka
24 B NOCTOSIHHOTO TOKa

MakcumanbHbIA 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 nornyeckon "1"

PaSOMKHyTOG COCTOsiHME KOHTaKTOB perie.
SaMKHyToe COCTOsAAHME KOHTAKTOB perfie.

Bua Harpy3sku

AKTVBHas!, UHLOYKTMBHas!

["anbBaHW4eckas pa3BsA3ka AUCKPETHbIX BbIXOO0B

Kaxaplii BbIXO[, ranbBaHUYECKM M30NUPOBaH OT APYrMX BXOOO0B U
ocTarbHbIX Lienen, HanpshkeHne rarbBaHN4ecKon pasBsa3ku He MeHee
500 B

1.3.4 PerynsaTop

Tabnuya 1.3.4 - TexHuyecKue xapakmepucmuku peaynsmopa

TexHU4ecKas xapakrepucTuka

3HaueHune

YnCro KOHTYPOB perynMpoBaHus

1

[lnanasoH M3MMpeHns NapaMeTpoB HAaCTPOVKK perynaropa:

- KO3 PULNEHT yCUrneHus
- BpEMS UHTErpypoBaHNs
- Bpems anddepeHumnpoBaHust

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
Tpexno3nMunOHHbIN

KoHTponvpyemblie napameTpbl

I/lsmepﬂemaﬂ BennynHa, 3afjaHHaa To4ka, 3Ha4yeHne Bbixoaa
nnn nonoXxeHme NCNONTHNTENbHOIro MexaHu3ma

Bug GaﬂaHCMPOBKM y3na 3agartyuka

Cratuyeckasi, AMHaMmuyeckas
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1.3.5 NocnegoBartenbHbIN NHTepdenc RS-485

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuku riocraedosameribHo2o uHmepgetca RS-485
TexHn4yeckas XxapakTepucTmka 3HayeHune
Konnyectso npnemonepeaaTyvkos Mo 32 npuemonepegartyvka Ha O4HOM CermeHTe

MakcumaneHasa anvHa nMHUKM B npeaenax [o 1200 meTpos
OJHOro CerMmeHTa cetu

[nanasoH ceTeBbIX agpecoB 255

Bug kabens BuTas napa, aKpaHMpoBaHHas BuTas napa

lMpoTokon cBa3mn Modbus pexum RTU (Remote Terminal Unit)

["anbBaHW4eckasi pa3Bs3ka MHTepdenc ranbBaHN4eckn n3onnmpoBaH ot APYyrnx BXxo4oB-BbIXOO0B U
OCTallbHbIX Lenewn, HanpshxeHne rarbBaHN4YeCcKon pasBs3ky He MeHee 500 B

1.3.6 dneKkTpnyeckue fgaHHbIe

Tabnuya 1.3.6 - TexHuYyecKkue xapakmepucmuKU 3/1eKmponumaHusi

TexHU4ecKasa xapakrepucTmka

3HauyeHne

AnekTponuTaHve (NOAKMI0YEHNE K CeTH):
- MOCTOSIHHOrO TOKa
- MepeMeHHOro Toka

oTr18B oo 36 B
ot 100 B o 242 B, 50 'y

MoTpebnsiembii TOK No NuTaHuo 24B

<180 MA

[MoTpebnsiemas MOLLHOCTL OT CeTn
nepemeHHoro Toka 220B

<6,5BA

3almTa gaHHbIX

EEPROM, cerHeToanekTpnyeckas NVRAM

[NogkntoyeHve

C TbINbHOM CTOPOHbI perynartopa ¢ NOMOLLbIO pasbeMa — KnemMmbl.

1.3.7 Kopnyc. YcnoBusa akcnnyatauum

Tabnuuya 1.3.7 - Ycnosus akcrinyamayuu

TexHU4ecKas xapakrepucTuka

3HavyeHue

Kopnyc (BxLUxI):
MUK-112

LLIMTOBOE UCMOJHEHME
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 Mm

Bbipes Ha nanenun

4570% x 92°%% um

Temnepatypa okpyxatoLen cpepl

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

MNomeleHne

3aKpbiTOE, B3PbIBO-, nox(apoGeaonaCHoe.

BOS,CI,yX B NOMeLLleHNN He O0JKeH cogepXXaTb Mbliin 1 NpUMecU arpeCCUBHbIX
napoB U ra3os, Bbl3blBAKOLLNX KOPPO3NKO (B YaCTHOCTW: ra3oB, coaepxxalinx
CEepPHUCTblE CoOeaUHEHUA nUnn aMMVIaK).

MonoxeHne Npu MoHTaxe COrNacHo NMpPOoeKTy

CTeneHb 3aWuThbl IP30

Macca 6roka, He 6onee 370r

1.3.8 Mo cTorkocTn K MexaHunyeckoMmy BosgencTBuio perynatop MUK-112 oTtBedaeT ucnonHeHuto 5
cornacHo NOCT 22261.
1.3.9 CpeoHee Bpemss HapaboTkm Ha OTKa3 C Y4eTOM TEXHUYECKOro  OBCnyXuBaHus,

pernameHTMPOBaHHOIO PyKOBOACTBOM MO aKcnfyaTauuu, - He meHee 4yem 100 000 vacos.

1.3.10 CpepHee Bpemsi BoccTaHOBMeHUsi pabotocnocobHocTn MUK-112 — He Gonee 4 Yacos.

1.3.11 CpegHun cpok akcnnyartaumm — He meHee 10 ner.

1.3.12 CpepaHun cpok xpaHeHus — 1 roa B ycnoswusx no rpynne 1 FOCT 15150-69.

1.3.13 MUsonsauusa oanektpudeckmx uenen MWK-112 oTHocuTenbHO kopnyca m mexgy cobon npm
Temnepartype okpyxatowlern cpegpl (20 £ 5) °C 1 OTHOCMTENbHOW BNaxHoCTU Bo3ayxa Ao 80% BbloepxuBaeT B
TeyeHne 1 MUHYTbl OEWCTBME WUCMbITATENbHOIO HanpPsBKEHUS cuHycoupanbHon dopMbl YactoTton (50 + 1) 'y ¢
aencTeyowmmM 3HavyeHnem 1500 B ans uenen ¢ HomuHanbHbIM HanpsbkeHnem go 250 B, n 500 B — anga uenewn ¢
HOMMWHanNbHbLIM HanpsXkeHnem 24 B.

1.3.14 MuHMManbHO [JONYCTUMOE 3NeKTpu4eckoe COMpoTMBAEHME U30NAUUM Mpu  Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTENbHOM BnaXxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOwm.
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1.4 CpeacTBa U3MEPEHUA, UHCTPYMEHT U NPUHAANIEXKHOCTHU

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

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

HavmeHoBaHWe cpeacTB U3MepeHNsl, MHCTPYMEHTa 1
_ HasHaueHue
NPUHaANexXHoCcTen
o M3mepeHne BbIXOOQHOrO CUrHamna u KOHTPOslb HanpsKeHns
1 BonbTmeTp yHMBepcanbHbin L300 p A P P
nuTaHmnsa
2 MarasuH conpoTtusnexunn P4831 3agaTtyuk curHana
3 OucbdepeHumanbHbin BonbTMeTp B1-12 3agaTymnk curHana n M3MepeHve BbIXOQHOro curHana
4 Merommetp 94108 3amepeHne conpoTMBIEHNS U30NALMK
5 MHUEeT MeguuUMHCKNA [MpoBepka kayecTBa MOHTaxa
6 OTBépTKa Pa3bopka kopnyca
7 Msirkas 653b OyuncTKa OT NbN U rPsi3n

1.5 MapkupoBKa U ynakoBka

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

15.2 MnombupoBaHune perynatopa npeanpusTMeM-u3rotoBuTenem npu BbiMycke U3 Npon3BoACTBa He
npeaycMOTPEHO.

153 YnakoBka perynstopa cootBeTcTByeT TpeboaHuam FOCT 23170.

154  PerynAtop B COOTBETCTBMM C KOMMMEKTOM MOCTaBKM YMakoBaH COrMMacHoO 4epTexam
NpeanpuATUS-M3roToBUTENS.

2 ®YHKUMNOHalNbHbI€ BO3MOXHOCTHU

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

v" [BYXNO3ULMOHHOTO UMW TPEXNO3ULMOHHOTO perynstopa,

v MNA-perynsiTopa ¢ aHanoroBbIM BbIXOAOM WAW C UMMYMbCHBIM BbIXOAOM C BHELLHEW WRN BHYTPEHHeN
obpaTHOI CBA3bIO NO NOMOXEHMIO CMONHUTENBHOTO MexaH13ma,

v’ PerynsiTop ¢ aBTOMaTU4eCKOM KOPpPEKUMEN U3MEPSIEMOrO U perynupyeMoro napamerpa fno BTOPOMY
aHanorosomy Bxogy,

v' Perynatop C aBTOMAaTM4YECKOW KOpPEKUMENW BHYTPEHHEW 3adaHHOM TOYkM (TUM  KOppekumn —
cTaTnyeckasi, AMHamMmnyeckas no M3MEHeHWIo 3a4aHHOM TOYKM UMY NO BHELLHEMY COObITUIO),

v Perynstop, BKIOYaLWMIA 00 2-X 3agaHuii (BHYTPEHHEE U/Unn BHELLHEE),

v KackagHble cxeMbl perynmpoBaHusi,

v’ PerynmpoBaHue COOTHOLLIEHUS ABYX BEMUYMH,

v KOHTYpOB aBTOMaTU4YECKOro perynmpoBaHus ¢ ynpasneHuem ot MK,

v' Perynsitopa py4YHOro ynpaBneHusi WMMYNbCHbIM WCMOMHUTENbHBIM MEXaHU3MOM, C WHAMKaUMen
3ajaloLLero BO3AEeNCTBUS U MHAVKALMEN peanbHOro 3Ha4YeHUs NONOXEHUS UCNIONMHUTENBHOrO MeXaHn3ma,

v MiHpukaTopa ABYX M3NYECKMX BENUYMH.

BHyTpeHHAs nporpammHas namsTe perynatopa MAK-112 cogepmT Bonbluoe KoNMYecTBO CTaHO4APTHbIX
yHKUMIA, HeobXoouMbIX AN YNpaBreHusl TEXHONOrMYeckMMM npoueccamu  GOMbLIMHCTBA  MHXEHEPHbIX
NpVKNagHbiX 3a4ay, HanpuMep, Takux Kak:

® BO3MOXHOCTb MNOAKIMHOYEHMS PA3NNYHbIX TUMOB AaTYMKOB,

® CcpaBHeHue pesyrnbTaTa npeobpa3oBaHusl ¢ yCTaBkaMu MUHUMYM U MakCUMyM, a Takke CurHanvsaumio
OTKIMOHEHUI (TEXHOMOrMYECKM OMAaCHbIX 30H), BbIOOp TMMa TEXHONOMMYECKOW curHanusaumm — abcontoTHas unm
OEeBMaUNOHHAsA (3aBUCsLLIAA OT 3a4aHHON TOYKM),

e Lundposas unbTpaums,

® MPOM3BONbLHOE MaclTabypoBaHWe LWKan u3MepsemMblX NnapameTpoB, NMMHeapu3aLus BXOAHbIX CUTHarnoB,

® PEXUMbI CTaTUYECKON N AMHaMM4ecKo 6GanaHCUpoBKH,

® MOHWTOPUWHI MCMPaBHOCTU AATYMKOB (MX NUHWIA CBS3U UMW U3MEPUTENBHOrO napamMeTpa) C CUCTEMOM
6e3onacHoro ynpaBneHust UCNONHUTENBHBIMU MEXaHU3MaMK,

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

Perynatop MUK-112 koHdurypupyeTcs vepe3 nepegHio naHenb npubopa unu vepes rarnbBaHUYECKU
pasgeneHHbli MHTepgenc RS-485 (mpotokon ModBus), 4To Takke MNO3BONSAET WUCMOMb30BaTb €ro B KayecTBe
yAaneHHoro perynatopa npu paboTe B COBPEMEHHbIX CETSAX YNpaBneHus u cuctema cbopa nHdopmaumm.

MapameTpbl KoHPUrypaumm perynsatopa MUK-112 coxpaHsoTca B 3HEProHe3aBUCUMOW NaMATK.

Perynatop moxeT u3rotaBnvMBaTbCA MO WMHAMBUAYaNbHOMY TEXHUYECKOMY 3aJaHu0 AN BbIMNOSHEHWS
KOHKPETHOW TEXHONOIMYeCKon 3agauun.
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3 KOHCTpYKUuMA perynsatopa n npuHUUN paboTbl

3.1 KoHCcTpyKUuA perynaTtopa

Ha nepegHen naHenn nuankaTopa pasMmeLleHsb:

- Uudppossie gucnnen NAPAMETP n 3ABOAHHA/BUXIA,

- MHankaTtopsbl yctaBok MIN-MAX TexHONorm4eckon curHanusaumm,
- MnpukaTtopbl coctosiHms kntoven BOJIbLLUE-MEHBLLE,

- Knaevwm nporpammMmmpoBaHums.

Ha 3agHen naHenu perynatopa pasMeLleHbl NPYyXUHHbIe pa3beM-KrneMMbl ONnA BHELWHNX CoeMHEHUN.

[vcnnen CseToauoaHble CaeTogmoaHble Knasuwimn
MNAPAMETP MI:'/I‘?AM)I(@-I{/(I)IPNH MHOVKaTOpbl | NMPOrPAMMUPOBAHWA

b s

o).

[Oucnnen CBeToANoAHbIE MHAMKATOPDI
3ABOAHHA/BUXIL cocTosiHus kntoden BOJIbLUE-
MEHbLLE

PucyHok 3.1 - BHewHut eud nepedHel naHenu peaynsmopa MUK-112

3.2 HasHauyeHMe gucnneeB nepegHen naHenu

e Nucnnen NMNAPAMETP B pexume PABOTA nHamumpyeT 3HavyeHve BbIGpaHHOW M3MepSeMOon BENNYMHDI.

B pexume KOHOUTYPUPOBAHWME nHanumpyeT 3HaveHne BbibpaHHOro napameTpa.

e Oucnnen 3ABOAHHSA B pexume PABOTA wuHOMUMpYeT 3HA4YeHUE 3aJaHHOM TOYKM UMW MPU HaxaTum

knasuwwn [ A] nnu [ V] curHan nonoxeHns UCNONHNUTENbHOIO MexaHuama (B %).

B pexume KOHOUITYPUPOBAHWME  unguumpytotcst  cumeonbl  «L nF Dy,
ykasblBalowwue nonb3oBaTento O TOM, YTO pPerynartop HaxoguTcsa B pexunMe
KOHMrypaumu.

3.3 HasHayeHMe cBeTOAMOAHbLIX UHOUKATOPOB

o UHgukaTtop A(MAX) CseTutcs,, €CnvM 3Ha4YeHue MW3MEPSIEMON BENUYUHBLI MNPEBbIWAET 3HaYeHWe YCTaBKM

curHanmsaumm oTknoHeHns MAX

e Muaukatop V(MIN) CseTtutcs, ecnu 3Ha4YeHUE W3MEPSIEMOV BEMUYMHbI  MEHblUE 3HaYeHWUsl YCTaBKu

curHanmasaymm otknoHeHmns MIN

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

- €Cnun perynaTop HaxogmnTcAa B KaCKaaHOM pexunme ynpaslieHud,
- €CNnn ncnomnb3yeTcHd BHELWHAA 3agaHHaA ToOYKa.

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 aBTOMaTU4E€CKOM pexume ynpasrieHua.
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e UnaukaTop IHT MuraeT, ecnu NpoucxoauT nepeaava AaHHbIX No UHTEPENCHOMY KaHary CBA3U.

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 ancnnee MAPAMETP vHouumpyeTcst 3Ha4eHne BTOPOro aHanoroBoro

Bxoga Al2, nnu napametpel MASTER (BeayLuero) perynsaropa.

e UHaukaTop A CeeToguoaHbln  uHAMKaTOp  cocTosiHua  knoda  BOJbLWE  wmnynbcHoro  wnwu

TPEeXno3uLMOoHHOro perynstopa. CBetTuTcs npu BknoveHHoM krtode BOJbLUE.

e UHaunkatop V CeeToomogHbIi  uHAMKaTop  coctosHuss  kmova  MEHbBLUE  wmnynbcHoro  wmu

TPEXNOo3MLMOHHOro perynatopa. CBeTutcst npu BkntodeHHoM kntode MEHBLLE.

3.3.1 CocTosiHMe MHAMKATOPORB pPa3NIMyYHbIX TUNOB PerynsiTopoB

MepeknioyeHne MHANKATOPOB U Ha3HayYeHVe ancnnees (HanpuMmep, KackaaHbIX KOHTYPOB perynupoBaHus
Beaywmin-MASTER unu Begomblii-SLAVE) ocyliecTenseTca noovepeaHbiM HaxaTtvem knasuwen [&] n sasucut
OT CTPYKTYpbl BbiGpaHHoro perynsartopa (cMm. napametp [CTRL.00]).

B panbHeriwem no TeKCTy pykoBOACTBA MO 3JKCnnyaTauum MaeT CCbilka Ha napameTp u3 Tabnuubl
napameTpoB perynsitopa B Buge XXXX.YY (Hanpumep AIN1.01), rae XXXX — HasBaHWe ypoBHS KoHdurypaumm, a
YY — HomMep napameTpa.

BHumaHue! Ecnu He uvcnomb3yeTcA KackafHbli perynsatop, TO MepekrioveHne Buaa WHAMKauuu
OCYLLECTBMSETCS TONbKO MeXAy napameTpamMu KOHTypa perynvpoBaHus (napaMmeTp, 3af4aHHas Touka) u pexvMom
WHAMKauun 2-x namepsiembix napameTtpos 1 (Bxog Al1) n 2 (Bxopg Al2).

3.3.1.1 AHanoroBble U UMNYNbCHbIe perynsaTtopbl. COCTOsiHME MHOUKATOPOB

MHaukaumst ucnonb3yeTcs Ans aHanoroBbiX U UMMYIbCHbIX PETYNATOPOB MPU YCTaHOBNEHHOM MapamMeTpe
CTpyKTYpbl perynatopa CTRL.00=0,1,2,3,8.

MooyepenHo Haxkumas knasuwy [&] nepeknioyaeTcs No KPyry MHAUKALMS UCNNEEB.

® 1s @2vm o 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBeaeHo Ha uHamkatop MAPAMETP
e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BoiBeaeHo Ha uHamkatop SABOAHHA
N3meHeHve 3agaHHO TOYKM BNIOKMPOBaHO

® is O 2/IM e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP
e 3HayeHWe 3agaHHOM TOYKM BbiBeaeHo Ha nHaukatop 3SABOAHHA

3.3.1.2 PerynaTtop cooTHowweHUA. COCTOsiHME MHOAUKATOPOB

MHavkaums ucnonb3dyetcsa ANS perynsaTopoB COOTHOLUEHWS MpU YyCTAHOBMEHHOM napamMeTpe CTPYKTYpbl
perynsatopa CTRL.00=4,9.

[NoovepenHo Haxmmasi Knasuwly [&] nepeknk4yaeTca No Kpyry MHOukauma gucnnees.

CocTosiHMEe MHOMKATOPOB B PEXMME perynsaropa COOTHOLUEHUSs COOTBETCTBYET COCTOSHMIO MHOMKAaTOPOB
CTaHOApTHOro PerynaTopa, 3a UCKMIYEHNeM crieayoLLero:

nocre Haxatus Krnasuiu [0] (pexum unaMeHeHus 3agaHHoW Touku) Ha wuHaukaTope NMAPAMETP
WHAMLMPYETCH COOTHOLLEHWE Mexay napametpamu 1 (Bxog Al1) n 2 (Bxog Al2);

Mocne Bbixoda M3 pexnma U3MeHeHUst 3aaHHo Toukmn (Bbina HaxkaTta knaeuwa [¢] unu no ucteyexHve
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 YCTAHOBMIEHHOM napamMeTpe CTPYKTYpbl
perynsatopa CTRL.00=5,10.
MoouepenHo Haxumas knasuwy [¢'] nepeknioyaeTca No Kpyry MHAMKALUUA ONCMIEEs.




® 1s @2M

® s QM

O 1s @ 2™
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Ha wHavkauuto BbiBedeHbl napameTpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexnme
paspelleHo ynpaBneHue — MW3MeHeHue pexuma paboTbl. VM3meHeHwe 3agaHHOM TOYKM
3anpeLueHo.

o 3HayeHue namepsiemoro napametpa 1 (Bxoa Al1) BeiBeaeHo Ha uHamkatop MAPAMETP

e 3HayeHune namepsiemoro napametpa 2 (Bxoq Al2) BoiBeaeHo Ha uHamkatop SABOAHHA

Ha wHomkauuio BbiBeaeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoM pexuvme
paspeLleHo yrnpaBreHne — U3BMeHeHUe pexnmMa paboTbl 1 3aaHHON TOYKN.

e 3HayeHue namepsemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHavkatop MAPAMETP

e 3HayeHue 3agaHHou Touvku perynstopa SLAVE BbiBegeHo Ha nHavkatop 3ABOAHHA

Ha vHgukaumio BbiBedeHbl napameTpbl Beaywero-MASTER perynsatopa. B gaHHoM pexvme
paspeLleHo ynpasneHne — u3MeHeHne pexmma paboTbl 1 3a4aHHON TOUKU.

e 3HayeHue namepsiemoro napametpa 2 (Bxog Al2) BeiBegeHo Ha uHavkatop MAPAMETP

e 3HayeHue 3agaHHol Toukm perynatopa MASTER BeiBeaeHo Ha nHankatop 3ABOAHHA

3.3.1.4 PerynaTopbl C BHELIHEN KOpeKLMEen U BHELWHUM 3afaHusamMm. CocTosiHMe MHAMKaATOpOB

MHaukaums mncnonb3yetca Ans perynsatopoB C BHELUHEW KOpeKkuMen npu yCTaHOBMEHHOM napamMmeTpe
CTpyKTyphl perynatopa CTRL.00=6,11.
MoouepenHo Haxumas knasuwy [¢] nepeknioyaeTcs No Kpyry MHAMKaLUSA QVCniees

® s @2M

® 15 Qam

O 15 @ 2™

Ha wvHavkaumio BbiBegeHbl napameTtpbl Bxoga Al1 mn Bxoga Al2. B pgaHHOM pexume
paspelleHo yrnpaBrneHne — U3MEeHeHVe pexuma paboTbl. VI3mMeHeHue 3agjaHHOW TOuKU
3anpeLyeHo.

o 3HayeHune namepsiemoro napametpa 1 (Bxog Al1) BeiBeaeHo Ha uHamkatop MAPAMETP

e 3HayeHne nsmepsiemoro napametpa 2 (Bxoa Al2) BbiBegeHo Ha nHgnkatop 3JABOAHHSA

Ha wHgoukauuio BbiBefeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHoM pexuvme
paspeLleHo yrnpaBneHne — U3BMEHEHUE pexnmMa paboTbl 1 3aaHHON TOYKN.

e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHavkatop MAPAMETP

e 3HayeHue 3agaHHom Todku perynsatopa SLAVE BbiBeaeHo Ha nHamkatop 3ABOAHHA

Ha vHgukaumio BbiBegeHbl napameTpbl Beaywero-MASTER perynatopa. B gaHHoM pexuvme
paspeLLeHo ynpasneHne — u3MeHeHne pexvma paboTbl 1 3agaHHON TOYKN.

o 3HayeHune namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha uHamkatop MAPAMETP

o KopekTMpoBaHOe 3HayeHue 3adaHHOW TOYKM perynatopa BblBEAEHO Ha MWHAWMKATOp
3ABOAHHA

MHaukaums ucnonebsyetcs AN perynsatopoB C BHEWHWM 3adaHusiM NpU YCTAHOBMEHHOM napameTpe
CTPYKTYphI perynatopa CTRL.00=7,12.
MooyepenHo Haxkumas knasuwy [¢] nepeknioyaeTcs No Kpyry MHAUKaLMS AUCnnees

® 1s @2™

® 15 Qam

O s @ 2m™m

Ha wHavkauuto BbiBeaeHbl napameTtpbl Bxoga Al1 u Bxoga Al2. B gaHHOM pexume
paspelleHo yrnpaBneHne — U3MeHeHue pexuma paboTbl. M3mMeHeHue 3agjaHHOW TOuKU
3anpeLLeHo.

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

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

Ha wHaonkauuio BbiBeAeHbl napameTpbl BegoMoro-SLAVE perynatopa. B gaHHOM pexuvme
paspeLLeHo ynpaBneHne — u3MeHeHne pexvma paboTbl 1 3a4aHHON TOYKN.

e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBeaeHo Ha uHamkatop MAPAMETP

e BHyTpuHOe 3HayeHue 3agjaHHOM Touku perynsitopa SLAVE BbiBeAeHO Ha MHOMKATOP
3ABOAHHA

Ha vHaunkaumio BbiBedeHbl napameTpbl Beayuero-MASTER perynsatopa. B gaHHoM pexuvme
paspeLleHo ynpaBneHne — u3MeHeHue pexnmMa paboTbl 1 3aaHHON TOYKN.

e 3HayeHue namepsiemoro napametpa 1 (Bxog Al1) BeiBegeHo Ha nHamkatop MAPAMETP

e BHellHee 3HaveHne 3agaHHON TOYKM perynstopa BbiBegeHo Ha niaukatop 3ABOAHHA
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3.4 HasHa4vyeHuUe KnaBuLl

e KnaBuwa [¥]

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢]

e KnaBuwa [O]

Kaxgoe HaxaTve KnaBWlLM Bbi3blBAeT MEPexof M3 aBTOMaTMYECKOro pexvma paboTbl B
PEXMM PYYHOro YynpaBneHus M obpaTHO (COBMECTHO C HakaTtvem knasuwwu [&], ansa
NOATBEPXAEHUS BbINOMHEHUS onepauun nepexona).

Knasuwa "6onblie". MNpn KaxaoM HaxaTun 3TON KnaBuLIM OCYLLECTBRSETCHA yBenunyeHve
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOMO CUrHana ynpasneHuns (ynpasnsioLwero BO3AencTams)
WNN 3Ha4YeHVs M3MeHsiemoro napametpa. lpu yAepXvBaHWM 3TOW KNaBuLLM B HaxaTom
MONOXEHUN YBENNYEHNE 3HAYEHUIN MPONCXOANT HEMPEPbIBHO.

Knasuwa "MeHblie". Mpu KaxaoMm HaxaTuuM STOW KMaBWULLK OCYLLECTBNAETCS YMeHbLUeHue
3Ha4YeHU, 3aaHHON TOYKM, BBIXOAHOTO CUrHana ynpaeneHuns (ynpasnstoLwero BO3AencTems)
UNU 3HayeHus1 u3MeHsiemoro napametpa. [lpy yaepxvMBaHMM 3TOW KNaBuLIW B HaXaToM
NOMOXEHUN yMEeHbLLIEHNEe 3HAaYEHUA MPOUCXOAUT HENPEPBIBHO.

KnaBuiuia npegHasHayeHa ONA NOATBEPXOEHWUA BbIMOMNHAEMbIX AENCTBUM UMK onepauui,
ana  duKcauuM BBOOMMBIX 3HayeHWid. Hanpumep, noATBepXaeHue nepexoda U3
aBTOMaTUYECKOTO pexuma paboTbl B PEXWM PYYHOTO ynpaBreHus u obpaTHo, dukcauus
BBOJa M3MEHEHHOW 3afaHHOW TOYKM, MOATBEPXKAEHME BXoAa B PEXWM KOHMUrypauuu,
NPOABUXEHWE MO YPOBHAM KOH(UIypaLmm 1 T.n.

Knaeuwa npegHasHaveHa Ans BbI30Ba MEHIO KOHUIypaumu, Ans BbIXo4a U3 NyHKTOB MEHIO,
a Takke Ans BbIXOAa U3 MEHI0 KOHUrypaumm.

B pexvme PABOTA npu KpaTKOBPEMEHHOM HaXaTUM OAHHOW KMaBWLLW BKIIOYAETCH PEXUM
n3MeHeHusi 3agaHus perynsatopa (aucnne SABOAHHA).

3.5 CTpykTypHaa cxema perynatopa MUK-112

AO AHanorosbili Bbixog
Manent uHankaumn - - | Beixon ananorosoro
W KnaBuatypbl ™ perynatopa unu Buixog
peTpaHcMuccum
All
BXOAHOW U3MepsieMbin, o .
KOHTpONnupyeMbin . w DO1 OuckpeTHbIN
W perynupyembin Bbixopa 1
na':oazle-rppy = | - Kntouy BOJIbLWUE (umn.
8 unu 3-x No3. perynsitop),
- 2-X No3uL. perynaTtop
o
[
Al2 BXOQHOW curHan X -
BHeLLUHeW 3agaHHON o O DO2 OuckpeTHbIN
TOUKM (3apaHus), - v BEIXOIJ. :IIEHI:;LIJE (
napameTp 2 = - Kniou nmn.
8 unu 3-x No3. perynsatop)
x
MutaHue ~220B 50M, - S
nuTauve =24B = NocnenoBatensHbIA
. » uHTepdenc RS-485
KoHdurypupuposBanue,
TemnepaTypHasi KOppeKLms npuemM-nepepaqa
xornogHoro cnasi Tepmonap f——M KOMaHA U AAHHBIX

PucyHok 3.2 — CmpykmypHasi cxema peaynsimopa MUK-112

3.6 MpuHUMN paboTtbl perynatopa MUK-112

Perynatop MUK-112, cTpykTypHasi cxema KOTOPOro rnpuBedeHa Ha pucyHke 3.2, npeactaBnsieT coboi
YCTPOWCTBO W3MEPEHUsI 3HAYEHUs1 BXOOHOro napametpa, obpaboTkm v npeobpasoBaHWsi BXOOHOIO curHana um
Bbl4a4n ynpaensoLLnX BO3OENCTBUN.
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Perynatop MWK-112 pabotaeT noa ynpaBneHWEM COBPEMEHHOTO,  BbICOKOMHTErPUPOBAHHOIO
MUKpokoHTponnepa RISC apxvTekTypbl, U3roTOBMEHHOrO MO BbicOKOckopocTHOM KMOIT TexHonorun ¢ HU3kum
aHepronoTpebneHnem. B nOCTOsAHHOM 3anomuHalolem YCTPOWCTBE pacnonaraeTcs Oonbluoe KONM4ecTBO
YHKUMA ONA pelleHns 3adad KOHTponsa u perynuposaHus. [locpencTBOM KOHUIYpUpOBaHWUS MOnb3oBaTerb
MOXeT CaMOCTOSATENbHO HACTpamBaTh PErynsaTop Ha pelleHne onpefeneHHbIX 3agad.

Perynatop MWK-112 ocHalleH aHanoro-umMdpoBbiM npeocbpasoBaTenemM, y3namm OUCKpeTHO-LMdppoBoro
BBOAA W UUEPO-OUCKPETHOrO BbIBOAA, CTOPOXEBBLIMW CXEMaMu Afs KOHTPOMsS LMKNOB paboTbl NporpaMmmbl,
3HeproHesasucumon namsAteto EEPROM, NVRAM ans  coxpaHeHusi MoNb30BaTeNbCKMX MapaMeTpoB
KOHUrypaumm n AaHHHbIX.

BHyTpeHHAs nporpamma perynatopa MAK-112 dyHKUMOHMPYET C NOCTOSIHHLIM BPEMEHHBLIM LMKIOM. B
Hayane Kaxgoro Lukria BHYTPeHHen paboyei nporpaMmmbl CHUTLIBAIOTCH 3HAYEHWSI aHarnoroBblX W AWCKPETHbIX
BXOAOB, MpPOM3BOAMTCS CuUMTbiIBaHMe U obpaboTka knasuaTypbl (nogaeneHve pApebesra u  oBHapyxeHue
AOCTOBEPHOCTMN), MPUEM KOMaHA W AaHHbIX U3 nocregoBaTenbHOro MHtepdenca. Mpyn NnoMowm 3TMX BXOAHbLIX
CUrHaroB OCYLLECTBMAIOTCH, B COOTBETCTBMW C BblOpaHHbIMKW MNonb3oBaTenem QyHKUMAMKU 1 napameTpamu
KOHdMrypaumm, Bce pacyeTbl. [locne 3Toro ocylecTBAseTcs BbIBOA MHAMOPMaLUW HA AUCKPETHbIE BbIXOAbl, Ha

WHOWKAUMUOHHbIE 3nemMeHTbl, a Tak

nocrnegoBaTenbHOro MHTepgeinca.

xe dumkcauua

BblYUCITIEHHbIX

BENMU4nH

ans

pexumMa

nepegauu

3.7 PacnpepneneHue BXoAoB-BbIXOA0B CTPYKTYp perynsatopa MUK-112

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

CTpykTypa perynsaropa, AHanorosblIv AHanorosbIv AHanorosblii [OuncKpeTHbIN [unckpeTHbIN
onpegensiemasi napameTpom Bxog All Bxog Al2 BbIxog AO Bbixog DO1 BbIxog DO2
[CTRL.00]
0000 — 2-X NO3NLMOHHbIN Perynupyembin Wuankaumna PeTtpaHcmuccua | Bbixog 2-x nos. Cgo6. nporp.
perynstop napameTp 2 perynstopa
0001 — 3-X NO3MLMOHHbIN Perynupyembin NHaukauus PeTpaHcmuccus Bbixog Bonblie Bbixog MeHbLue
perynstop napameTp 1 3
0002 — NUA-LINM perynstop | Perynupyemsbii MHankaums PeTtpaHcmuceusa | Beixog M- Cg06. nporp. 7

napameTp 2 LM

perynsaTtopa

0003 — aHanoroBsbIN Perynupyemblit | WHavkaums Beixon peryna- | Cso6. nporp. 7 Cg06. nporp. 7
CTaHAAPTHbLIV perynarop napameTp Topa
0004 — aHanoroBbI Perynupyembiii Perynupyembiii Bbixog peryns- Cg06. nporp. 7 Cgo6. nporp. V)
perynsitop COOTHOLUEHUS napameTp 1 napametp 2 Topa
0005 — aHanorosblIi Perynupyembin Perynupyembi Bbixop peryns- Cg06. nporp. 7 Cs06. nporp. ”
KackafHbIV perynsaTop napameTp 1 napameTtp 2 Topa
0006 — aHanorosbI Perynupyembi BHeluHsA Bbixop peryns- CBg06. nporp. 7 CB06. nporp. ”
perynsitop ¢ BHELUHeN napameTp 1 Koppekuus Topa
KOppeKuvew 3agaHusi
0007 — aHanorosblIi Perynupyembii BHelwHsA Bbixop peryns- Cg06. nporp. 7 Cg06. nporp. ”
perynsTop C BHELUHUM napameTp 3afjaHHas Touka | Topa
3afjaHuam
0008 — MnNynbCHbIN Perynupyembi Perynupyembi PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue

napameTp 1 napametp 2 2
0009 — nMNynbCHbIN Perynupyembin Perynupyembin PeTtpaHcmucena | Beixoa Bonblie Bbixoa MeHbLue
perynsiTop COOTHOLLEHUS] napameTp 1 napametp 2 2
0010 — »MNynbCHbIN Perynupyembin Perynupyembin PeTtpaHcmucena | Beixoa Bonblie Bbixoa MeHbLue
KackafHbIVi perynaTop napametp 1 napameTp 2 i
0011 — UMnNynbCHBIV C Perynupyembi BHeluHsA PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue
BHELLHeW Koppekunen napaveTtp 1 Koppekums 3
3afjaHvs
0012 — MnNynbCHbIV C Perynupyembii BHelwHsA PetpaHcmuceus | Beixog Bonblue Bbixoa MeHbLue
BHELUHUM 3aJaHuaM napameTp 3agaHHasi Touka | ?

MpumeyaHums.

1) Curnansl DO1-DO2 gasnsitotca cBobogHO-nporpaMMupyembiMn. T.e. ecnu kakon-nmbo ns curHanos DO1-DO2 He
3a[eNCTBOBaH B CTPYKTYpe BbIOpaHHOro Tuna perynsatopa (cM. napameTtp CTRL.00), To cBOGOAHbLIN ANCKPETHBIN BbIXOA MOXET B
COOTBETCTBUM C BbIOPaHHOM NMOr1Kon paboTkl M ycTaBkaMu yNpaBnsiTbCsl OQHUM U3 BbIOpaHHbIX aHarnoroBblX CUrHaNoB

2) Mpu “cnonb3oBaHUM PYHKLMM PETPaHCMUCCUM Ha aHarnoroBbI BbIXOA Perynstopa pacnpefensioTca cnegyoLime
aHarnoroBble curHansl perynstopa (cM. napameTp CTRL.00):

- 3HayeHue aHanorosoro Bxoga Al1, Al2; paccornacoBaHue perynstopa, Tekylliee 3ajaHue perynstopa, Tonbko Ans
yHKLMM peTpaHCcMuMccum (BO BCEX CTPYKTypax perynstopoB kpome CTRL.00=8-12).
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3.8 CTPYKTYpPHbIe CXeMbl Perynatopon
B atom pasgene 6yayT npeacTaBneHMn CTPYKTYpPHbIE CXEMbI PErYNATOPOB:

— 2-X NO3UNLMOHHbIN,

— 3-X NO3UNLMOHHbIN,

- Ng-wnm,

— NMW-aHanoroBbIN,

— NMW-aHanoroBbI COOTHOLLEHWIA,

— kackagHbin MN[-aHanoroBbIn,

— NWO-aHanoroBbIl ¢ BHELUHEN KOppeKunen 3agaHus,
— MN[-aHanoroBbi C BHELWWHNM 3a4aHUAM,

— NMNO-MMNynbCHbIN,

— NMNO-MMNYnNbCHBIN COOTHOLLEHUNA,

— kackagHbln MAO-MMNYnNbCHBIN,

— MNNO-MMNynNbCHBIN 3 BHELLHEN KOppeKLnen 3afaHns,
— NMNO-MMNYynNbCHBIN U3 BHELLUHUM 3aaHusIM.

Erm E BesonacHoe nonoxexue E BRoK peTaHcMmUccn A
Al BNOK HOpManu3aumm -=--- : aHanoroBoro CUrHana
—— 1 MacwTabupoBaHna pyq 2-X 3-x max
Bxona Al NO3NUMOHHLIN =
perynatop = TNoruka paboTts!

AUCKPETHOTO
Enok 6ezonacHoro Bbixofa DO1

ynpaenexna
Joruka paboTsl DO2

- MHauKaumua JAMCKPETHOTO
Al2 Bnok HopManuzauymm  PV2 = Mc“fuoqml:'( aHaNoroBoOro Bbixofa DO2
— 1 MacwTabupoBaHng ======== curdana ana bnoka
BX0Aa Al2 PETPaHCMUCCHN 1

AVCKPETHLIX BbIXOQ0B

PucyHok 3.3 — CmpykmypHasi cxema 2-X, 3-X MO3UUUOHHbIX Peayrisimopos

BesonacHOE nonoxexHue

AO
Al Bnok Hopbéanuaauuw PV1 nua
" Mac;uxrg n:gcﬁlaawq perynatop

dopmupoBaTenb DO1
AVCKPETHOTO
Bbixoga DO1

Noruka pabotsl DO2
JAWCKPETHOTO
Al2 BEnok Hopmanuzaumm pPV2 - Bbixoga DO2

T W MacluTabuposaHna

Bxofaa Al2
PucyHok 3.4 — CmpykmypHas cxema [MNO-LUNM peaynamopa
BesonacHoe nonoxeHue
Al Bnok HopManusauum  pyq nua e
— 1 MacwrabuposaHna ]
exoga All 223 P min

TNoruka pabotsl DO1

AVCKPETHOTO
Bbixoga DO1

INoruka pabortsl DO2
AVCKPETHOTO
Al2 BEnok Hopmanusaumm PV2 s BbIXOAa

—  umMacwrabuposaHma
Bxona Al2

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




BesonacHoe nonoxexHue

Al BEnok HopManM3auun -=- -« . R
= W MacwtabupoBaHua py m e AO
exoga All o nsﬂ oo -
perynamop. | & A Norwvka pabotbl DO1
ANCKPETHOTO
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 Pezysisimopa COOMHOWEHUS
&1 | Besonacroe nonowerme |
Al Bnok Hoprganmauuu ..... : '
= u MacwrabupoBaHMa pyq Begomeli AO
Bxona All —(g)— a
perynatop
SP ny Ky Bnok 6ezonacHoro JNorvika pabortbl DOl
BEAOMOTO ® ynpasneHns AUCKPETHOro
perynstopa Bbixoga DO1
Al2 Bnok HopManusauwmn R i Jlorvika paboTbl DO2
M MacLUTabupoBaHna pyo BeA{'mvwl AVICKPETHOrO
Bxona Al2 il Bbixoga DO2
perynatop —
1 Briok KoHTpona
SP JAOCTOBEPHOCTU
BefyLEro 33naHna
perynatopa
PucyHok 3.7 — CmpykmypHasi cxema KackaOHO20 aHario2o80e0 pezynsmopa
BesonacHoe fonoXerne .. ...
a s i = Ly =
Al JIOK HOpManu3auuu
M MacwTabupoBaHua eni‘?cﬂ'o - _/_ =
Bxona Al perynatop | &
Joruka paboTbl DO1
AUCKPETHOTO
Bbixoga DO1
TNoruka pabotbl DO2
AUCKPETHOTO
Al2 Enok Hoprgannsauwu Bbixofa DO2
M MacwrabuposaHug
Bxona Al2 Mtavkaums
PucyHok 3.8 — CmpykmypHasi cxema pezynsimopa ¢ 8HelwHel Koppekyuel 3adaHusi
BescnacHoe nonoweHus P¥ | ABT
Av A
Al BROK HOPManuzauum  pyq max
W MaclTabrpoBaHMA g nﬂfm et
Exona All PefynHTop riin
[\ |
sp ® ® TNorvka paboTsl DO1
BHYTPEHHAA AMCKPETHOTO
Boxoga DO1
Noruka paboTsl DO2
JLMCKPETHOTO
AlZ BNOK HOPMaNM3aLMK o sp BeXOfa DO2
M MACWTABHPOBAHMA ———— EHemman
Exona A12

PucyHok 3.9 — CmpyKkmypHasi cxema peaynsmopa ¢ 8HelWHUM 3adaHuem



Bnok HopManusaumn  py1

W MaclwiTabupoBaHua
Bxona All

Bnok HopManusauum
W MaclwTabuporaHmna
BX0A3

®

UMy nbCHbIA
npeobpa

30BaTelb

Dy HKUMIN
PETPAHCMUCCHM
aHanoToBOTro BLIXOAA

MopmMuposaTens
crHana
“BOJIbLUE" DO1

“MEHBLLIE" DO2

BHy TpeHHUiA
WHTErpaTop
nonoxeHus
MEXaHU3Ma

BEnok HopMmanuzauum
1 MaclTabupoBaHma
Bxofda All

Eriok HopManuzaunm
W MaclwTabuposaHus
Bxoda Al2

min
Bnok 6ezonacHoro
ynpaeneHna

BHyTpeHHWA
uHTerparop
noNoXeHWs
MexaHu3Ma

SP=k*PV2+b

UMy nbCHbIA
npeobpa3oBarens

Brok petaHcMmMccum
aHanoroBoro cMrHana

PucyHok 3.11 — CmpykmypHasi cxema UMIyIIbCHO20 peayrisimopa COOMHOWEHUs

BNOK HOpManuaaumm
1 MacwTabuposaHna  pyq
exofa All

sp
BEAOMOro
perynatopa

ny
®

BesonacHoe nonoxeHue
BegoMelit max

fina o F
PEYNaTop | min

Ky Bnok 6ezonacHoro
® yNpaeneHna

Err2 §
ENoK HopManuzaumy -=-=-«
1 MaclWTabupoBaHna  pyo
Bxopa Al2

SP

BeayLeEro

SRl
perynsatop
Bnok koHTpons
AOCTOBEPHOCTN
3afaHua

perynatopa

MMy nbCHbIA
npeobpa3oBareb

BHyTpeHHWA
VHTerparop
NONoXeH1s
MexaHu3Ma

Brok petaHcMMccumn
aHanorosoro curHana

“BOMbLLE*
«MEHBLLIE»

PucyHok 3.12 — CmpykmypHasi cxema KackaGHO20 UMITYIbCHO20 peayrisimopa

BNOK HOPManu3aumm  pyq

W MaclwTabrupoBaHna
Bxona All

Bnok HopManu3auum
M MacwTabupoeaHna
BXOA3

UMy nbCHbIA
npeobpa

Dy HKUMIN
PETPaHCMUCCHM
aHanoToBOTro BLIXOAA

MopmMuposaTens
cirHana
“BOJIbLUE"™ DO1

30BaTeNb

“MEHBLLIE" DO2

------ »

BHyTpeHHuiA
vHTerpaTop
nonoxeHus

MexaHm3ImMa

PucyHok 3.13 — CmpykmypHasi cxema UMIIy/IbCHO20 peaynsmopa ¢ 8HewWHel Koppekyuel
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BesonacHoe nonoxeHue

AY prm
Al Bnok HopManuaaummn  pyq nvn Max X
— uMacwTabuposaHua ey ]
exofa All PETY P min
Ky MdopmMmuposaTtens DO1
< ® curHana —
BHYTPEHHAA “BOJILLLUE" DO1
WMy nbcHbIA
npeoGpasosatent B onMuposatent DO2
curtana —
“MEHBLLE" DO2
Al2 Bnok Hopngannsauwu V2 sp
M MaclTabupoBaHua RHGatTAR
Bxo4a Al2 BHyTpeHHuiA

WHTerpaTop
nonoXxeHus
MexaHuIMa

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

3.9 lloruka paboTbl AUCKPETHbIX BbIXOA4OB

CwurHanel DO1-DO2 sBnsitoTca cBOOOAHO-NPOrpaMMUPYEMbIMU, TO €CTb OWCKPETHBIA BbIXO4 MOXET B
COOTBETCTBUM C BbIOpaHHOW NMorvkor paboTbl U yCTaBkamu yYNpaBnsiTbCA BXOOAHBIM CUTHAMIOM.

BHumaHue: Ecnv guckpeTHbIV BbIXOA 3a4eMCTBOBAH B CTPYKType Moboro perynstopa, To Ans AHHOro
OMCKPETHOro BbIXo4a Norvka ynpaBneHns He MUMeeT 3Ha4YeHUA.

Mprmep paboTbl BbIXOAHOIO YCTPOWCTBA MO fOrMKe ABYXNO3ULMOHHOIO perynaropa nokasaH Ha pUCyHKe

3.15.
DO ble}

A

Y Y

0 - 0 -
SP‘—E: : 100 % : :SP 100 %
MicTepesuc wiKana napametpa ; Meisbesing wKana napametpa
a) 6)

PucyHok 3.15 — Npumep pabomsi 8b1x00H020 ycmpolicmea:
a) no sioeuke oBpaTHOro 2-x Mo3uyuoHHoeo ynpasneHusi n.CTRL.00=0000, n. CTRL.01=0000,
6) 1o noauke npsiMo2o 2-x No3uyuoHHo20 yrpaesneHusi n. CTRL.00=0000, n. CTRL.01=0001

TpexnosnunoHHbIA perynstop pabotaeT B obpaTHOM M MpsMOM Tune ynpasneHusa perynsTtopa. Korga
napameTp pacTeT M CTaHOBUTCS YyTb Gomnblue 3agaHHOM TOYKW, TO BO3HUKAET CUTyauus, KOrAa BKMOYeHbl ABa
BbIxoga. OTO He JONyCTMMO, KOrAa perynstop ynpasnseT peBepcuBHbIM ABuratenem. Bo msbexaHvwe nogo6Hom
cuTyaumm Heobxogmmo wucnomnb3oBatb napametrp CTRL.03 — 30Ha HeYyBCTBUTEMBHOCTU 3-X MO3MLMOHHOIO
perynstopa (MeptBas 3oHa). Torga Beixodbl perynatopa 6yayT paboTaTb No formke, NokazaHHOW Ha pucyHke 3.16.

nctepesuc

DO1 DO2
(kntou «BorbLue) CIRL10 (kntod «MeHblue») |
) o2 Sp i ;
0 , ; 4 =
' £ . 100 %
: . LKana napameTpa
MepTBas 30Ha

CTRL.03

PucyHok 3.16 - 'paghuk pabombl OUCKpemHbIX 8b1x0008 3-X MO3ULUUOHHO20 peayrisimopa C UCMNOo1b308aHUEM 30Hb]
HeuyscmeumersnibHocmu (CTRL.03)

[Ba ONCKpeTHbIX BbIXOA4a MOryT MCMONb30BaTh B KAYECTBE BXOAHOMO CMrHarna oavH 1 TOT e aHarnoroBbIv
Bxop (Al) 1 UICNONHATL KaxxablA CBOK NOrMKy poboThl.

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

[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
TakvMx NnapameTtpax u3obpaxeH Ha pucyHke 3.17.
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PV,
DO ot
) U s
D D 't

0
PucyHok 3.17 — pachuk pabombi OuCKpemHo20 8bixoda rnpu UMMy IbCHOM mure 8bIX0OHO20 CuaHana

3.10 MpuHUMN paboTbl TEXHONOrMYeCKOM CUrHanM3auum

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

HeobxoAMmMO MOMHUTbL, YTO YCTaBKW CUrHanu3auum OOMMKHbI BXOAMTb B FpaHvubl pa3maxa Likanbl
N3MepSIEMON BENNYMHBbI.

TexHonormyeckas curHanusaums WCMonb3yetcsa AN curHanusaumm Ha uwHavkatopax A (MAX) nu
V(MIN)nepegHen naHenu perynsatopa, CUrHanusauum Ha BepXHEM YpOBHE, a Takke ANng nornkn paboTbi
AVCKPETHBIX BLIXOAOB Kak 0606LLeHHasa TexHonormyeckas curianusaums (n.m. DOT1.00=[0005], DOT2.00=[0005]).

TexHonornyeckasi curHanusaums umeeT Asa Buga:

- abcontoTHaa curHanusaums. Mcnonb3yeTcss KOorga HyKHO CUrHanmuampoBaTb BbIXO4 napameTpa 3a
yCTaHOBIEHHbIE rpaHuLbl. B Takom crnyyae 3a4aroTcsa HUXKHWE BEPXHME rPaHnLbl TEXHONOMMYECKOW CUrHanmsaumm.

- [AeBuauMoOHHas curHanu3aumsa. Mcnonb3yeTcs Korga HYXXHO — CUrHanmmusupoBaTb — OTKIOHEHue
TEXHOMOrMYeCcKoro napameTpa OT 3HaYeHWs 3adaHHOW TOYKM Ha 3HaYeHWe YCTaBOK TEeXHOMNOrm4eckoun
CcurHanmsauum.

Mprmep abcontoTHOM 1 AEBMALMOHHON CUTHaNM3auum npuBeaeH Ha pucyHkax 3.18 n 3.19.

'nctepesnc TexHonornyeckon curHanusaumy 3agaetcd B nyHkte meHio CTRL.19. lNpuHumn paboTbl
ructepesunca npeacrasneH Ha pucyHke 3.18.

= A TIYHKT MeHIO . A TIyHKT Metio
BepxHuit npegen Bepxuuit npegen
pa3maxa wkanb! AIN.02 pa3maxa wKanb AIN.02
Ycraska MAX Ycraska MAX
TOXHICUL [ 27 = =i mimins ez e N l -------------------- CTRL.18 AEB.TeXH.CUI. F~ -+~ --- -~ TR TREE) l - CIRL18
K H ] & MCTePe3nC TeXHONOIMHeCKON

curHanuaaumn

[CTEPeIC TexHONOMMECKOf

BaganHas Touka
curHanusaumMi CTRL.19 Tit v B R TEE L CSRLS/ SETTEPRTFPEE e
YetaskaMIN | - - - £ ... ... . S . SN / YeraskaMIN | A 4. ... T S . S /
TEXH.CHT. . 1 B d CTRLA7 [1€B.TEXH.CUT, ' T ! : CTRLA7
HwxHuit npegen S HwxHuia npegen H &
pa3amaxa wkanst : [ s : HE Y AIN.01 paamaxa wkans! ' > H e AIN.01
TexHonoruyeckas ¢ H H . TexHonoruueckas ' ' ’
[ Tl T I e T H CUMHANMUBALMRA |« = = o = v o v v o o g = = o = o
- P
TexHonoruyeckas ' H H TexHonoruyeckan
curHanuaaums ettt ' 4o curHanusaums
MIN MIN
t t
a) 6)

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

4.1 3KkcnnyaTauMoHHbIe OrpaHUYeHUsA NPU UCTIONIb3OBaHUN perynatopa

411 MecTo yctaHoBku perynartopa MUK-112 gomkHO oTBeYaTb Criegylowmm yCroBUsM:

- obecne4ymBaTb yaobHble ycnoBus Ans o6CnyXKMBaHUS U AEMOHTaxXa;

- Temnepatypa W OTHOCWUTENbHasi BIaXHOCTb OKPYXalLero BO3gyxa [JOSPkHa COOTBETCTBOBaATb
TpeboBaHUSAM KNMMaTUYECKOro UCNoNHeHns npubopa;

- OKpyXatllasi cpefa He OOIPKHA cogepaTb TOKOMPOBOASALMX NpUMeECeEn, a Takke Npumecen, KoTopble
BbI3bIBAlOT KOPPO3UIO AeTanen npnbopa;

- HaNPsPKEHHOCTb MAarHUTHbIX NOMNEW, Bbi3BaHHbIX BHELUHUMU UCTOYHMKAMMW NEepPeMEHHOro TOKa 4acToToMn
50 Ny, unn BbI3BaHHbIX BHELLHUMY UCTOYHMKaMM MOCTOSIHHOTO TOKa, He AoMmkHa npesbiwaTb 400 A/m;

- napameTpbl BUOpauumM A0MKHbI COOTBETCTBOBATbL MCMONHEHMI0 5 cornacHo FTOCT 22261.

4.1.2  Tpwu skcnnyaTauum perynstopa HeobXo4MMO UCKMIOYNTD:
- nonagaHne TOKOMPOBOAALLEN MbIW UMW XWUOKOCTU BHYTPb NpuGopa;
- HanMyne NOCTOPOHHUX NPeaMETOB BONM3N Npubopa, yxyALlaloLwmx ero eCTeCTBEHHOe OXnaxaeHue.

413 Bo Bpemsa akcnnyatauumu Heobxooumo crieouTb 3a Tem, 4Tobbl noacoeaMHeHHble K npubopy
npoBoAa He nepenambIBanvcb B MECTaxX KOHTaKTa C KIeMmMaMu U He MMENU NMOBPEXAEHNA U30MnsLmm.

4.2 NMoproTtoBKa perynatopa K MCnorib30BaHUIO
421 OcBoboauTe perynatop OT ynakoBKM.

422 Mepen Hayanom MoHTaxa npubopa HeobxoAMMO BbINOMHUTL BHELWHWA ocMoTp. lpu atom
o6patnuTb OCOOEHHOE BHMMaHWEe Ha YUCTOTY MOBEPXHOCTM, MAapKMPOBKM W OTCYTCTBME MEXaHW4eCKUX
NOBPEXAEHWUN.

4.2.3  BHUMAHUE!!! Mpu nopkntodeHnn perynatopa MWK-112 cobnopatb ykasaHus Mep
6e3onacHocTy pasaena 6.2 HacTosALLEN MHCTPYKLUNW.

4.2.4 KabenbHble cBA3W, coeauHsiowme perynatop MUWK-112, nogknioyalTca Yepes  Kremmbl
CoeauHUTENbHLIX pa3beMoOB B COOTBETCTBUM C TpeboBaHusamu pgewncteytowmx "lNpaBun  ycTpoicTea
3MNEKTPOYCTaHOBOK".

4.2.5 TlogknioyeHne BXxoAOB-BbIxogoB k perynatopy MWK-112 npou3BogsT B COOTBETCTBUM CO
CXeMaMW BHELUHUX COeANHEHWN, NMPMBEAEHHbIX B NpunoxeHun b.

4.2.6  Tlpn NOAKMNIOYEHWN FIMHUIA CBA3N K BXOAHBIM W BbIXOAHBIM KNeMMam MpuvHMManTe mepbl Mo
YMEHbLUEHNIO BMWUSHWUSA HaBEOEHHbIX LUYMOB: UCMOMb3yUme BXOAHblE W (MNW) BbIXOAHbIE LUYMOMNOAaBMSOLWMNe
dunbTpbl Ana perynatopa (B T.4. ceTeBble), LWymonoaasnswowmne unbtpel ANS nepudepuinHbIX YCTPONCTB,
UCMNOnb3ynTe BHYTPEHHME LdpPOoBble PUNbTPLI aHanorosbix Bxoaos perynartopa MUK-112.

4.2.7 He ponyckaetca o0beanHsaTb B OOHOM kabene (kryTe) uenu, MO KOTOPbIM nepeparnTcs
aHanoroBble, MHTEP(ENCHbIE CUrHamNbl U CUITbHOTOYHbIE CUTHamNbHbIE WITM CUMBHOTOYHbIE CMMOBbIE Uenu. Ons
YMEHbLUEHNS HaBEAEHHOro LWyMa OTAEeNnMTe JNNMHUKU  BbLICOKOTO HAMPsDKEHUS WNW  NUHUK, MpoBOAsLINE
3HauuTEnNbHbIE TOKWU, OT APYIUX NUHUIA, a Takke u3beraTe napannenbHOro nv obLero NoAKMYEHNs C NMHUSIMU
NUTaHWS NPY NOAKIOYEHUN K BbIBOAAM.

4.2.8 HeobxooumocTb aKpaHUpoBaHWst kabenewn, No KOTOpbIM nepefaeTca MHGopmauusi, 3aBUCUT OT
ONWHblL KabernbHbIX CBA3€ M OT YPOBHS MOMEX B 30He NpoknagkM kabens. PekomeHayeTcsi ucnonb3oBaTb
nsonupyrowme Tpyoku, KaHanbl, NOTKM UMM SKPAHMPOBAHHBIE JIMHUN.

4.2.9 [Ona obecneyeHns crtabunbHol paboTbl 06OpyAoBaHWs korebaHus HampshkeHUs U 4acToThbl
nuTaloLWen aNeKTPoCcCeTU JOMKHbI HaX0ANUTLCS B Npeaenax TexHudeckmx TpeboBaHuii, ykasaHHbIX B pasgene 1.3, a
AN KaXJoro COCTaBISIOLWEro KOMMOHEHTa CUCTEMbl — B COOTBETCTBUM C UX PYKOBOACTBAMM MO 3KCMiyaTaumu.
Mpy HeoBbxoaAMMOCTK, ANst HENPEPbIBHLIX TEXHOMOMMYECKUX NMPOLIECCOB, AOMKHA GbiTb NPeaycMOTPeHa 3awuTta ot
OTKIMOYEHUA (I/IJ'II/I BbIX0O4a U3 CTpOﬂ) CUCTeMbl noaa4vn oanekTponutaHna — yCTaHOBKOI7I MUCTOYHUKOB
©6ecnepeboiiHoro nuTaHus.

4.3 Pexum PABOTA

Perynatop nepexogout B pexxum «PABOTA» BCAKMI pas, Korga BKITYAETCA NUTAHKE.
M3 atoro pexvma MOXHO NepevTu Ha WU3MEHEHUE pPEexXMMOB paboyero YpOBHS UMW Ha PexXvuM
KOHpMrypaLum 1 HacTpoexk.
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OO6bI4HO 3TOT ypoBeHb BbIOMpaeTcs BO BpeMsi paboTbl ANs ynpaBfeHWst KOHTYpOM perynuposanus. B
rpoyecce pabombl MOXHO OCYLLECTBMAATL MOHWUTOPWHI, T.e. BU3yarlbHO OTCMEXuBaTb U3MEpSeMyto BEnUYuHY,
3afaHHyt0 TOYKY M 3HaYeHWNe ynpaBnsoWwero Bo34enNCTBIUS Ha CBETOAMOAHbBIX MHAMKATOpPax UNn 3HaYeHus Bbixoda
MNAO-perynaTtopa B npoueHTax npy Haxxatum knasuwm [A] “6onbe” unu [ V] “meHblue’(B py4HOM pexnMe 3TMm
KnaBvWwaMn M3MeHsieTCa ynpasnsowmne Bosfencrene). Kpome Toro, MOXHO OTCMeXuBaTb Ha CBETOAMOAHLIX
UHAMKaTOpax pexumel paboTbl perynsatopa, CurHarnbl TEXHOIOMMYECKON CUrHann3aummn Npy NpeBsbILLEHN BEPXHETO
W HUXXHEro nNpeernoB OTKIOHEHUS.

M3ameHeHne pexuma paboTbl perynsTopa OCyLIeCTBNEHWe Korga Mepexogum u3 aBTOMaThyecKoro
pexuma ynpasneHusa (kackagHeln — KY u nokanbHbein - J1Y) B pydHOW pexum ynpasneHus (PY) n obpatHo,
OCyLLeCcTBNAA BbIOOP BMAa 3a0aHHOM TOYKM M M3MEHATb 3HaYEeHWe 3a4aHHON TOYKM — BHYTPEHHSAS UMW BHELLHSAS,
N3MEHSAA 3HaYeHVe ynpaBsnsatoLLero BO3AENCTBUS (B PyHHOM pexrMe ynpasreHus perynsatopom).

4.3.1 N3ameHeHue pexunma paboTbl perynsaropa
B perynatope MNK-112 nmeetcsa Tpu pexuma paboTbl ynpaBneHnst 06beKTOM perynmpoBaHus:
® aBTOMaTUYECKUIA PEXMM PaboTbl, KOTOPbIA COCTOUT U3 PEXMMOB:
- KackagHbIn pexum ynpasnexuns - KY
- NoKanbHbIA pexuMm ynpasnenus - J1Y
® PYYHON pexum paboThl - PY.
Pexvm paboTbl perynatopa - aBToOMaTU4ecKkui (KackagHbll, IOKanbHbIA) WU pyYyHOW SBMSiETCS
3arnomuHaembiM cocmosiHuem. ocne BKNIOYEHUs NUTaHUS perynsaTop HaxoauTCa B TOM pexume, B KOTOPOM OH

Haxogwunca Ha MOMEHT OTKIMHYeHUs.

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

Bbibop pexuma ynpaBnenus: pydqHon PY, nokaneHein JTY, kackagHein KY ocyliectBnsietcss HaxaTnem
knaeuwwu [P/A] Ha nepefHen naHenu perynatopa ¢ nocneaylLlmm Haxatiuem knaeuwm [J]. Mepexod U3 pyyHoro
pexuma ynpasrneHnus PY B kackagHbii KY GrokvpoBaH, 1 BO3MOXEH TOMbKO Mocre Bbibopa NoKanbHOro pexvuma
ynpasnexus JTY.

KackagHbli pexum ynpaenexus

(MHaukatop KY)
/N
" N\,
ABTOMaTquCKMM pe)KMM ‘<I i" PyyHoit pexum ynpaenexus
(MHpukatop PY)
paborbl perynTopa g
\\//
. Ha 6nok-cxeme ykasaHbl

BO3MOXHbI€ HanpasneHus

JlokanbHbIil PeX1M ynpaeneHus
M3MEHEHNs PeXMMOB paboTbl

(MHavkatop 1Y)

PucyHok 4.1 — Bbeibop pexxuma yrnpasneHusi pezyisimopoM.

BbiGop pexuma ynpaeneHWs COMPOBOXOAETCH CBEYEHWEM COOTBETCTBYIOLIErO CBEeTOAMOLHOro
UHIMKaTopa Ha nepefHeii NaHenm perynsitopa:

- B KackaiHoM pexwume cesetutcs nHamkatop KY
- B NNOKanbHOM pexume ceeTutcs niaunkatop Ny
- B PYYHOM pexume cBeTuTca nHamkatop PY
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4.3.1.1 ABTOMaTu4eCKnim KackagHblA NN NOKanbHbIA PEXUM pPaboThbl.
Mepexoa Ha py4yHOW peXxum paboTbl

ABTOMaTHyYeCKUI e B aBTOMaTMyeCcKoM KacKagHOM WK JIOKaNbHOM pexume pa6OTbl perynatop ynpasndeT

KacKaaHbI unu 0OLEKTOM  perynupoBaHWsl  COMMacHO  BbIGPAHHOTO  3aKoHa  PerynupoBaHus W C
NoKanbHbIN COOTBETCTBYIOLMMU HACTPOMKaMu Nonb3oBaTensi.

pexum paboTbl

O PY e B aBTOMatTMyeckoM pexumme paboTbl mHoukatop PY Ha nepegHel naHenu noraiueH.
Ceetutcsa oavH u3 mHagukatopoB J1Y unu KY, B COOTBETCTBUM C BbIOpPAHHbIM Ha [aHHbIN
MOMEHT PEXMMOM.

<= [P/A] e [Ina nepexoga B pyyHOU PeXum ynpaBneHns Heobxoammo HaxaTb knasuwy [P/A] Ha
nepegHen naHenu perynsaropa.

{:} PY e NHankatop PY Ha nepeaHe naHenn Ha4YnMHaeT MUraTh.

= [J] e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce MuraHus nigukatopa PY (npubnuantensHo
3-4 cekyHabl) — npounsonaeT ukcayusi 8bibpaHHO20 pexuma N perynatop neperaeT B pexnm

® Py py4HOro ynpasneHus, niavkatop PY 6yaet cBeTuTbes — 4TO ByaeT B AanbHenweM ykasblBaTtb

Ha py4HOW pexum paboThbl.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwwn [&'], To gaHHbIe
3awjumel AENCTBMA  onepaTtopa BOCMNPUHMMAlOTCA Kak HeBepHoe [AeNcTBuMe unu  cnyyavHoe,
COOTBECTBEHO PEryNnATOp HE U3MEHUT PEXMM YnpaBreHus.

4.3.1.2 Py4yHom pexunm paboThbl.
Mepexoa Ha aBTOMaTUUYECKUI NIOKaNbHbINA PeXUM PaGoThbl

Py4Hol pexum e B pyyHoM pexume paboTbl onepaTop C nepefHer MaHenu C nomollbio knasuw [A]
paboTbl “6onbwe” n [V] “meHblie”, ynpaBnseT BbLIXOAOM perynstopa, TeM cambiM opmMupyeT
o 3Ha4YeHue ynpaensoLLEro BO3AENCTBUS, NOAaBaEMOE Ha UCMOMHUTENbHBI MEXaHU3M.
KY
ny e Nnankatop PY Ha nepeaHen naHenu ceetutca. Mngukatopel KY n JTY He ceeTaTcA.
® ry
< [P/A] e [Ina nepexoda B aBTOMATUYECKWUN JIOKasIbHbIU PEXUM PEXUM YNpaBreHuss Heobxoammo
0sax0bl HaxaTb knasuwwy [P/A] Ha nepeaHen naHenu perynsatopa.
KY e Vnovkatop J1Y Ha nepeaHen naHenu Ha4YMHaeT MuraTb, €Crnv onepaTop Haxan knasuiy [&]
ny B npouecce muraHus uHgukatopa JY (npubnuantenbHo 3-4 cekyHObl) — npousonger
PY ¢ukcayuss eblbpaHHO20 pexuma W perynatop nepenaeTr B pexuM aBTOMaTUYEeCKOro
J10KaslbHO20 ynpaBneHust.
= [J]
O KY e VHaukatop PY noracHeT u 3acBetutcs uHavkatop JIY — yto Oygetr B AanbHenwem
® ny yKa3biBaTb HA aBTOMATUYECKUI JTOKasIbHbIU PEXUM paboTbl.
O rpy
e Ecnu onepatop He nodmeepxdaem CBOVX OeNCTBUIA HaxkaTuem knasuwn [&], To gaHHbIe
YpoeeHb OENCTBMA  onepaTtopa BOCMPUMHMMAlOTCH Kak HeBepHoe [AeNcTBue unu  cryyaviHoe,
3awumesl COOTBECTBEHO PETYNATOP HE U3MEHUT PEXMM YNpaBrieHusl.

4.3.1.3 ABTOMaTU4eCKUM NOKanbHbIN PEeXUM paboTbl.
MNepexon Ha aBTOMaTUUYECKUM KacKagHbIN pexXxum paboTsbl

ABTOMaTHM4YECKUN e B aBTOMaATU4ECKOM FOKaribHOM pexume pa6OTbI perynatop ynpasndaeTt 00ObekTOM

NoKanbHbIN pPEerynupoBaHnst COrnacHO BbIOPaHHOrO 3akoHa pPerynMpoBaHUs U C COOTBETCTBYHOLLMMU
pPexum paboTbl HacTporiKaMu Nonb3oBaTens.

O ky

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

O py




@ [P/A]

g5
ny

O py
e [¢]

@ Ky
O ny
O py

YposeHb
3awumsl
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e [Ina nepexoda B aBTOMATUYECKUN KacKalHbIU PEXWM ynpaBfieHNsi HeOOXOAUMO mpuX0obi
HaxaTb knasuwy [P/A] Ha nepeaHen naHenu perynsartopa.

e NupvkaTop KY Ha nepegHeit naHenu HauMHaeT MuraTb, ecnv onepaTop Haxan knasuwy [&]
B npouecce Murauusi uHaukatopa KY (npubnusutensHo 3-4 cekyHobl) — npowv3oiget
ukcayuss 8bibpaHHO20 pexuma W pPerynaTop nepenvgeTr B PEXUM aBTOMAaTUYECKOro
KackadHO20 ynpaBneHus.

e VHankatop J1Y noracHet u 3acsetutca wuHamkatop KY — uto 6ygetr B ganbHenwem
yKasblBaTb HA aBTOMATUYECKUIN KackadHbill PexumMm paboThbl.

e Ecnin onepatop He nodmeepxdaem CBOVX AEWCTBUI HaxaTvem knasuwm [&], To gaHHble
[eVicTBS  onepaTopa BOCMPUHMMAlOTCA Kak HeBepHoe [JeicTBre WM cryyaiiHoe,
COOTBECTBEHO PEryNATOP HE U3MEHUT PEXUM YNpaBreHus.

4.3.2 NameHeHUue 3Ha4YeHUus 3a4aHHOW TOUYKU

Mpun BkntoveHun perynatopa MUK-112 yctanaesnusaetca pexum PABOTA. Ha agucnnen NMAPAMETP
BbIBOAUTCS 3HAYEHME U3MepsieMon Benn4dmHbl, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOYKM.

B perynatope MAUK-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 BUAbI 3aAaHHbLIX TOMEK NPOrpaMMUPYIOTCA Monb3oBaTenemM M BbibMpaloTCs Ha ypoOBHE

CTRL.

BHYTpeHHsIA 3agaHHasi Touka M3MEHSIeTCs C nepefHel nmaHenu perynatopa. 3HauyeHue BHYTPEHHeW
3a/JaHHON TOYKW SIBNSIETCS 3aroMuHaeMbiM 3HayeHueM. MNocne BKIoYeHNs MMTaHUst perynsitop HauynMHaeT paboTy ¢
TEM 3Ha4YEeHMEM U C TEM BMAOM 3a4aHHON TOYKM, KOTOPOE BbINO HA MOMEHT OTKMHYEHNS.

BHelwHsAs 3apgaHHaa Touka 3afjaeTca C BHeLWHero aHanorosoro Bxoga Al2. MNpu BbiGpaHHOM Buae
3agaHHon Touvkm kak BHELWHAA Bo3amoxeH Tonmbko ee koHTponb Ha gucnnee 3ABOAHHSA, nsmeHeHuTb ee
3Ha4YeHue ¢ nepegHer NaHenu perynaropa HEBO3MOXHO.

Al1

Al2

[ —

AY ) PY/ABT
Bnok Hopmanusauum nvA J-E_‘
1 macwrabuposaHus

Bxopa Al1 PV1 SAOAHVE py PORYRATOP

EEER:: ) ©

BHYTPEHHAA
3ajaHHaA To4Ka

Bnok Hopmanusauuu PV2
1 MacwrabupoBaHus
Bxopna Al2

BHEWHAA
3ajaHHaA ToOYKa

il

PucyHok 4.2 — Budbi 3a0aHHOU MOYKU peaynsimopa

Mpoueanypa M3aMeHeHNA 3Ha4YeHUA BHYTPEeHHeN 3aJaHHON TOYKN

® 1s Qam

O kY
@y
O PY

1. PeXXum nHauKauum gnsi TMMUYHbIX perynaTopoB U perynaTopoB COOMHoOWeHUs

e [1pn yctaHoBneHHom napameTpe [CTRL.00]=0,1,3,8 4ns TMNMYHBLIX PErYNSTOPOB, a TaKkKe
npu yctaHoeneHHom napameTpe [CTRL.00]=4,9 ans perynatopoB COOTHOLUEHUS.
e Perynatop AOMKeH Hax0AUTbLCH B pexrMe MHOUKaLumMm 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

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

HaxoauTbCH B peXnMe UHAMKauum napameTpoB perynatopa (Begomoro-SLAVE perynatopa)
— nHaukaTtop 1/S ceeTutcs, a uHaukaTop 2/M He cBeTutcs. Takke fomkeH 6biTb BbibpaH
PeXuM JI0KasIbHO20 ynpasnenus. Mingukatop JY ceetutes.

O 15 @2m o [1n9 nameHeHns 3agaHHon Todkn gedyujeeo-MASTER perynsatopa npubop AormxeH
HaxoOouTbCHA B PEXUME UHAMKALUM napameTpoB perynatopa (Begywero-MASTER
perynsatopa) — uHamnkaTtop 1/S He cBeTuTtcs, a uHamnkatop 2/M ceetutca. Pexxum paboThbl
KackaOHO20 peaynsimopa Nnpon3BosbHbIi. MoxeT cBeTuTbes nHaukatop PY unu ITY nnn KY.

3. Npoueaypa M3MeHeHUs1 BHYTPeHHel 3afaHHOMN TOUKM.

o [pu BbIOpaHHOM perynsTope BblopaTb COOTBETCTBYIOLUMIA PEXUM UHANKALNM U3MEHEHUS
3a1aHHON TOMKMN.

- [Q] o [1n9 n3ameHeHns 3Ha4yeHUs BHYTPEHHEN (NTOKanbHOW) 3a4aHHON TOYKM HEO6X0AMMO HaxaTb

knaeuwy [©].
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 nomoupbto knasuwl [A] “Gonblie” n [ V] “MeHbLLe”, ycTaHOBUTb

= [V] HeobxoaMMoe 3HaYeHne BHYTPEHHeN 3a4aHHON TOYKU, MHAULMPYEMON Ha aucnnee
3ABOAHHA.

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

(NpnbnusuTensHo 3-4 cekyHAabl) - PerynsTop nepenaeT Ha PexuM yrnpasreHnst ¢ HOBbIM
3HaYeHEM BHYTPEHHeW 3a4aHHON TOYKM.

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

3awjumel muranmns nHamkaTtopa NY (npnbnuantensHo 3-4 cekyHAbl), TO AaHHblE AENCTBUS onepaTtopa
BOCNPVHNMALOTCH Kak HEBEPHOE AEeNCTBUE I CllyYanHoe, COOTBECTBEHO PErynsaTop He
N3MEHWT PEXUM yrnpaBrieHus.

PeXXnMbl M3MeHeHUsi M MNepeKknYeHUs 3agaHHoM Touku. CraTtuyeckas u
AWHaMu4yeckasa 6anaHcuUpoBKa

O4yeHb BaxHbIM AnNs HOpMarnbHOW paboTbl pPerynsTtopoB SBMASETCA Hanuyune B HUX 6e3ydapHoz0
(MnasHo20) NMepeKnioYeHUs unu U3MeHeHUs1 3afaHHON Touku. lepekniodeHne unu namMeHeHve 3afaHHOW TOuKU
perynatopa MUK-112 npoucxogut B cnyvasx:

® MEepeKIoYEHNE perynsiTopa c py4Horo pexnmMa paboTbl Ha aBTOMaTUYECKUIA;

® U3MEHEeHWe 3HayeHWsi BHYTPEHHEW 3afaHHOW TOYKM C NepedHen MaHenu perynatopa WnuM no
WHTEpeNncy;

® MepekioyeHne C NoKarnbHOro pexmma paboTbl B kackagHbI pexum paboTel  Hao6opoT.

MameHeHne (unu nepeknioyeHne) 3agaHHoOW TOYKM  perynaTtopa  obecneumBaeTcss € MOMOLLbIO
CTaTMYEeCKOW Unmn AMHaMmmyeckon 6anaHCMpOBKK y3ra 3agatyvka perynsropa.

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

e 1 pexxum: [CTRL.02]%0 — aMHamm4yeckas GanaHcupoBka,
e 2 pexxum: [CTRL.02]=0 — cTratnyeckasa 6anaHcmpoBka.

dyHKUMOHaNbHaa cxeMa paboTbl GanaHCMPOBOK MoOKasaHa Ha pucyHke 4.3. OyHKUMM PEeXMMOB
CTaTU4eCKoN 1 AMHamMu4eckon 6anaHCcMpoBKKU NoKasaHbl B Tabnuue 4.1.




26

TAPAME
PV
cTatudeckas
3ABOAH v SPrew 6anaHcupoBka 3apaHue
| op I +— . perynsitopy
- ny d [OuHamuyeckasn
o HanaHcupoBka

CKOPOCTb U3MEHEHNs! 3aaaHust
MNPy ANHAMUYECKON
6anaHcuposke [CTRL.02]

PucyHok 4.3 — QyHKyuoHarnbHasi cxema banaHcuposok peaynsmopa MUK-112

MpumeyaHue. Ha cxeme ycnoBHO noOka3aHO MOMOXEHUE nepeknovaTenen Ans aBTOMAaTUYECKOro
pexuma paboTbl perynaropa n AnHammyeckon 6anaHCcMpoBKU.

Tabnuuya 4.1 - @yHKyuu pexxumos banaHcuposok peaynsmopa MUK-112

% 3HauyeHne
5 3|napametpos
s Q
§ § [OuHamunka nameHeHns 3agaHHON TOUKM
O m
& 5| [CTRL.02]
©
[Mpu nepekntoyeHMn 3agaHre HauMHaeT N3MEHSITCS OT 3HadveHus Bxoga Al1 oo
MepekntoveHne 1 1
YCTaHOBIIEHHOIO 3HAYeHUs1 3aaHNsa co ckopocTbio HanaHcmposku [CTRL.02]
pexwviMa paGoTbi
PYYHOWN-ABTOMAT 2 0 Mpw nepekntoveHnn SP= Al1
M3meHeHune 1 1 [Mpn n3ameHeHun 3agaHre Ha4YMHaeT U3MEHSTCA OT ero NpeabiayLLero 3Ha4yeHus 4o
BHYTPEHHeW 3agaHHon YCTaHOBIIEHHOIO 3HAYEHUs1 CO CKOpOCThio GanaHcuposku [CTRL.02]
TOuKY (C nepearei [Mpu n3smeHeHun 3agaHme MrHOBEHHO MEHSIETCS OT ero npeasbl, €ro 3Ha4yeHus 4o
MaHeny nim no 2 0 P 8 CTaHOBIIEHHOIO PeARAYE A
MHTEpdency) y
MepekntoyeHne c 1 1 [Mpu nepeknioyeHn 3agaHre HauMHaeT U3MEHSITCS OT ero nNpeablayLiero 3HavyeHus
BHYTpeHHewn paboyen [0 YCTaHOBIIEHHOIO 3HAYEeHNs1 CO CKOPOCTb GanaHcuposku [CTRL.05]
TOYKM Ha BHELLHIOW 1 2 0 Mpw nepeknoveHUn 3agaHne MrHOBEHHO MEHSIETCS OT ero npeablayLero 3Ha4eHus
HaobopoT [0 YCTAHOBIIEHHOrO HOBOIO.

MpumeyaHue. Ecnn 3HayeHne [CTRL.02]#0, TO 3HayeHMEe CKOPOCTU AMHAMUYECKOW OGanaHCMPOBKM
ycTaHaBnuesaeTcs B npegenax [oT 000,1 go 999,9] Tex.ea./mMuH.

4.3.3 UameHeHMe 3HaYeHUA ynpaBnsiowero Bo3aencTens

8 KY o [1na U3MeHEeHUs 3HaYeHWs YNPaBnsoLLEro BO3AENCTBUS PErynATOp AOJMKEH HAXOAUTLCS B
ny PYy4YHOM pexume ynpasrneHusi. Ecrnu perynsitop HaxoguTcsi B aBTOMaTUYECKOM PEXUME, ero
Py HeobX0AMMO NEPEBECTM B PYYHOW PEXMM ynpaBrneHusi — cMm. pasgen 4.6.1. MHgvkatop 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 perynaropa, Tem cambiM opmupyeT
3HaYeHne ynpaernsoLLEro BO3AENCTBUS, NOAABAEMOE Ha UCTIONHUTENbHbIA MEXaHN3M Yepes
kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblGpaHHOro Tuna
perynsatopa (cm. napametp CTRL.00 koHdurypaumm).

3ABOAHHA e 3HayeHMe BbIXOAHOrO curHana B % (B 3aBMCMMOCTM OT BblIGpaHHOM CTPYKTYpbI
perynsaropa) nHguuupyetcst Ha aucnnee 3ABAAHHA:
- BbIXOQHOrO aHarnoroBoro curHana,

- 3Ha4yeHue curHana Ha BbixoaHble kntoun BOJIbLUE-MEHBLLE,
- BHELLUHWUIA CUrHarn nonoxeHus mexaHuama (Mcnonb3oBaHue Bxoga Al2).

o [py M3MEeHeHUN 3HaYeHNs yNpaBnsioLero BO3AeNCTBMA Nocne NepBoro Haxartus nobon
n3 knasuw [A] “6onbe” unu [ Y] “meHbLue” HaumHaeT muratb aucnnen 3ABOAHHA, nu6o
cBeToAMoAHble MHAMKaTopbl A nnn Y, ykasbiBas TeM caMblM OriepaTopy KakoW napameTp
(curHan) B 4aHHbIA MOMEHT N3MEHSETCS.

HA e [locne OKOHYaHMS M3MEHEHMSI 3HAYEeHUs YMPaBnSALWEro BO3AENCTBUSA, MO OTMYCKAHWUU
40.0 knaesuw [A] “6onbwe” nnu [V] “mMeHbLUE” NO UCTEYEHUN HECKOSbKM CEKYHA UMW Haxatue
knaeuwbl [¢'] aucnnen 3ABOAHHS nepecTtaet muratb, a 3HauyeHue BbIxoga UKCUMPYETCSs B
3HEProHe3aBNCUMON NaMSATH.
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4.3.4 KoppeKuusi BHyTpeHHeln 3ajaHHOWN TOUYKMN

B MeHi0 KoHwMrypaumm yctaHoBuTb cnefywowmi tun perynatopa: CTRL.00=0006 (CTRL.00=0011 -
UMMYMbCHBIN) — PErynsaTop ¢ BHELLHEN KOppeKUMen 3agaHHON TOYKN.

BHyTpeHHAs 3afaHHas Touka M3MEHSeTCs C nepegHen naHenu perynatopa. 3HavyeHue BHYTPEeHHen
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 3ajaeTcs C BHelHero aHamorosoro Bxoga Al2. lMpu BbiGpaHHOM BuAe
3agaHHon Toukmn "BHELUHAA" Bo3amoxeH Tonbko ee koHTponb Ha ancnnee 3ABAAHHA, nameHnTtb ee 3HadeHue ¢
nepegHen naHenu perynsropa HeEBO3MOXHO. B pexume KY BO3MOXHO M3MEHUTb BHYTPEHHIOK 3a4aHHYI TOYKY,
YTO BaXXHO Npw paboTe C KoppeKLMen BHYTPEHHEN 3aaHHOM TOYKM.

Koppekuusa BHyTpeHHeln 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 — TekyLLas, CKOppeKkTUpoBaHHas 3aaHHas Tovka

SPBHYTp — BHYTPEHHSIS HECKOPPEKTMPOBaHHas 3aJaHHasa Todka. /ameHsieTca nocne HaxaTusi knaBuin

[O], uHaMuupyeTcs Ha nigukatope 3ABOAHHA.

NHAankaums BbIGpaHHbIX PEXUMOB KOPPEKLMN BHYTPEHHEN 3a4aHHOM TOYKM:

O ky
8 ny e PaboTa no BHyTpeHHeWn 3afaHHou Tovke 6e3 Koppekunu.
PY
@ «y e PaboTta c koppeKkuMen BHYTPEHHEN 3afaHHOW TOYKM (MOCMe HaxaTus KnasBuLn [O]) no
8 ny aHanorosomy Bxogy Al2
PY

4.4 Pexum KOHOUT'YPUPOBAHUE

C nomouwbto pexuma "KoHdurypupoBaHue" BBOAAT MapameTpbl BXOAHbIX CUrHaroB, napameTpbl
CUrHanm3auumn OTKINOHEHWI, NapaMeTpbl TUna ynpaBneHns, napameTpbl CETEBOro 0OMeHa, napameTpbl BbIXOAO0B 1
CUCTEMHbIE NapameTpsbl.

MapameTpbl pasgeneHbl MO rpynnam, Kaxagash M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxpgoe 3apaHHoe
3HayeHne (dreMEeHT HaCTpPOWKW) B 3TWX YPOBHAX HasbiBaeTca "napametpom”. [lapameTpsbl, ncnonb3yemble B
perynatope MAK-112, crpynnupoBaHbl B BOCEMHaAUATb YPOBHEW U NPeACTaBreHbl Ha anarpamme (pUCyHok 4.4).
NHavkaumsa 3HavyeHus napameTpoB KOHAMUIypaumMm n nx HOMepoB yKkasaHbl Ha pucyHke 4.5. HasHaueHne ypoBHel
KOHpurypauum ykasaHo B Tabnuue 4.2.

Mepexon B pexum KoHUrypauum u HacTpoek ocyuiecTtBnsietcs u3 pexuma PABOTA anvTenbHbIM,
Oonee 3-x cekyHa, HaxaTnem knasuwm [\J].
[Nocne aToro Ha uMcpoBON AMCen BLIBOAUTCA MEHIO BBOAA Napons B Buae muratowmx umdp: «P 00».
C nomouysto knasuLw 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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PEXXWUM PABOTbI

|
| Mepexoa ocywecTenserca
m --7 ANUTenNbHbIM HaXaTuem t
«-""

Gonee3c knammum O § T TT--o_ s )
= O

g' E YpoBeHb : YpoBeHb YpoBeHb H YpoBeHb| | YpoBeHb
3 §g PID T T cao SYs SAVE LOAD
i > A A A} A}
o (:)
E \ 4 \ A A
@9) (0 @ Q]e)
1 KX
| V@ @ W @ @
£|is @ |

(02 } ( 02)

3HaYeHVe napameTpa

napameTp
PID.02

perynstopa

Howmep
napametpa ™.
ApAMETR A NAPAMETP
4 ' ( )
YPOBEHb ,—, |
KOHOUrYPALIMM ™ H 1 M ,, Lo
AIN1 —
\ J \ J
3ABOAHHA 3ABOAHHA
o N ' 4 N
I ,!: I @ Arnmr
Ly oo
\ ) \ )
I I
cumeonsi L nF [ ykaswisator 3Hauenme
i o ToM, yTO perynsTop napameTpa

{ HaxoauTcs B pexume BbiGopa
i YPOBHA KOHMrypauum

PucyHok 4.5 — WHOuKauusi ypoeHsl KoHgbuzypayuu, HoMepa fMapaMempa U 3HaqdeHuUs napamMempa.

4.4.1 Ha3HavyeHue ypoBHen KoHduUrypaumm, BbIOOP ypoBHA KOHdUrypaumm

Tabnuuya 4.2 - HazHa4eHue u uHOUKayusi yposHel KOHuaypayuu

ABTOMaTUYECKU |—p

PID.02 ans yposHsi i 0001 |
HacTpoek NMN[ - m

HasHauyeHne YPOBHA Ha3BaHue Nuankaumnsa
HacTponka napametpos N perynatopa PID P | C[
HacTpolika napameTpoB 6110koB Npeo6pasoBaHus H | H Ej
aHanoroBbIX BXOAHbIX curHanos All, Al2 AINL, AIN2 111 ', 1

HacTtpoiika napameTpoB aHanorosoro Beixoga AO AOT H 0 I:

KoHdmrypaums BeixogHbix ycTtponcts DO1, DO2 DOT1, DOT2 d 0 t ,l E} 0 t E’
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[MpodomkeHue mabnuypl 4.2 - HasHadyeHue u uHOUKayusi yposHel KoHguaypayuu
HacTtponka napameTpoB perynsaropa CTRL E ’: L
Abcumccbl 1 opanHaThl (X1, Y1) onopHbIx Touek LNRX1, ) -1 ljl !
NHeapusaunmn BXOOHOro aHanorosoro curHana All LNRY1 Ly ', LM I
Abcumccbl 1 opavHaThl (X2, Y2) onopHbIX TOYEK LNRX2, | - }
nHeapuv3aumnmn BXO[IHOTO aHanorosoro curHana Al2 LNRY2 LMy E LM ,:“ E
Kanubposka aHanoroeoro sxoga All CLI1 [ L | ll
Koppekuus aHanorosoro sxoga All COR1 [ or ,'
Kannbposka aHanorosoro Bxoga Al2 CLI2 E L | E
Koppekuusa aHanorosoro sxoga Al2 COR2 "_ D ’— E
Kanubposka aHanoroeoro Bbixoga AO CALO E H L D
O06wue napameTpbl SYS 5 ':}l 5
CoxpaHeHne napameTpoB SAVE 5 H L E
3arpyska napameTpoB LOAD L D H d

4.4.2 KoHdurypmpoBaHue npubopa

lMocne nepexoga B pexum KoHdurypauum Ha gucnnee NMAPAMETP nosButcs HasBaHue YpPOBHS
KoHdpurypauum: PID...LOAD. BbibpaTb COOTBETCTBYIOLMI YPOBEHb KnaBuwiammn «3Had. A» 1 «3Ha4y. V¥ ».

Mocne BbIGopa HYXHOTO YPOBHS! HY)XXHO HaxaTb KpaTKOBPEMEHHO kraBwlly noatsepxaeHus [J]. Mocne
aTtoro Ha gucnnee NAPAMETP nosiButca Homep napameTpa.

Bbibpae Heobxooumbii napameTp knasuwamu [A], [VY], OnsS M3MeHeHWst 3HadYeHus napameTpa
HEOBX0AMMO CHOBA KPaTKOBPEMEHHO HaxaTb knasuy [¢&].

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

C nomouwpto knasuw [A], [V], npn HeobxoaMMOCTW, MPOM3BECTU M3MEHEHME 3HayYeHus BblIGpaHHOro
napameTpa, KpaTKOBPeMeHHO HaxaTb knasuLwy [¢'] — npubop cHoBa nepenaeT B pexum Bbibopa napameTpa.

C nowmowbio knaeuw nporpammupoBaHvns [A], [V] ycTaHOBUTb crepylowmin HeobxoauMbl  Ans
N3MEHEHUS NMYHKT MEHI0, 1 T.4. Noka Bce Heobxoanmble napaMeTpbl Ha AaHHOM YPOBHE KOHdwUrypauum He 6yayT
N3MEHEHbI.

[ns Toro 4To6bl BEpHYTLCH K BLIOOPY YPOBHSA KOHUIypaumm, He06X0AMMO HaxaTb KnasBuLLy [G].

Janee BbiOpaTb cregylolen ypoBeHb KOHUrypauuu, KOTOPbIA HYXXHO W3MEHWTb W MOBTOPUTH
BbILLEN3MOXeHHble onepauun. W Tak go Tex nop, noka He ByayT M3MeHeHbl BCe HyXHble napameTpbl.

BeizBatb ypoBeHb SAVE «5AuE» M coxpaHWTb BCE WM3MEHEHHble 3HaYeHUsi B 3HEProHe3aBUCKUMOW
namaTi. pu coxpaHeHWM napameTpoB B 3JHEPrOHE3aBMCUMOW MNaMATU BbIXO4 M3 pexuma  KoHdurypaumm
OCYLLECTBMNSETCS aBTOMaTUYeCKu.

Ecnn n3MeHeHHble napameTpbl HE HYXXHO COXpPaHsaTb B 3HEProHe3aBUCUMON MamaAtu (mapameTpbl
COXPaHSAKTCA B ONEepaTUBHON NaMATK), BbIXOA N3 PeXMMa KOHUrypaLmm ocyLecTBnaeTcsa AnuTensHeiM, 6onee 3-
X CEeKYH[, HaXxaTueM Knasuum [O] UM MO UCTEYEHUN BPEMEHMN 2-X MUHYT.

[ns nepexoja HEMOCPEACTBEHHO M3 pexuma KoHdurypaumm B pexum PABOTA Heobxogumo
yaepxuBatb knasuwy [U] B Teuenve 3 cekyHa. B pexume PABOTA npoucxoauTt mamepeHne u obpaboTka
BXO[HbIX CUTHaNoB B COOTBETCTBMU C 3a[4aHHBbIMW HACTPOMKaMu, a Takke (POPMMPOBAHNE BbIXOAHbIX BO3OEVCTBUN.

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

KoHdurypupoBaHue perynsitopa NnpousBoanTCH Kak C MepeHer NnaHenn perynaropa, Tak u no npoToKony
ModBus (RTU). Yepes uHTepdenc koHpUrypupoBaHne npov3BOAMTCA C MOMOLLBI MPOrpaMMHOrO MPUNOXEHUsI
MWK-koHdpurypaTop (pacnpocTtpaHsieTcs 6ecnnaTtHo) unu yepe3 SCADA cuctemy.

Onsi Toro 4Tto6bl M3bexaTb He CaHKUMOHWPOBAHHOIO WM3MEHEHWsI NMapameTpoB KOHUrypauum 4yepes
UHTEpdENC CyLLEeCTBYeT ypO8eHb 3awjumbl [OCTYNa K peructpam KoHdurypauun. 3anpetuTb Mnm paspeLuvTb
AOCTYN K 9TUM perucTpam MOXHO C BEPXHErO YPOBHS, a Takke B MEHI0 KOHurypauum perynstopa.

PaspelieHns koHdurypuposaHus no cetn ModBus paspeluaetca Ha BEpXHEM YPOBHE 3annchbio B pernctp
24 3HayeHus «1». Ecnv B 3TOM pernctpe Haxogutcs «0», TO KOHOUIypupoBaHNE Ha BEPXHEM YPOBHE 3amnpeLleHo.

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

Heobxooumo MOMHWUTL, 4TO MOcne 3arpy3ku KoHdurypaumm no cetu, HeobxoauMo caenaTb 3anucb
napamMeTpoB B 3HEpPro3aBMCMMON NaMaTH.
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3anncb NapameTpoB B 9HEPrOHE3aBUCUMYIO NaMSTb MPouU38oouUMcs criegyownum obpasom:
1) npoun3secTn MogndmrKaLmio Bcex HeobxoanMbIX NapaMeTpoB.
2) yctaHOBUTb 3HaveHune napameTtpa SAVE.01 = 0001.

3) HaxaTb knasuwy [¢].

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

3anucu B 3HeproHe3aBnCMMyHo NaMATb.

5) nocne ykasaHHbIX onepaunn OyaeT npou3BedeHa 3anucb BCEX MOANMULMPOBAHHBLIX NapamMeTpoB B
3HEeproHesaBMCUMYI0 NamsATb. [locne npoBeaeHns 3anucy napaMeTpoB perynatop nepenget B pexum PABOTA.
Mocne 3anucu napametp SAVE.O01 aBTomaTnyeckmn yctaHasnmeaetcsa B 0000.

[ns 3arpyskn napameTpoB HACTPOEK Monb3oBaTens (YyCTaHOBKa 3Ha4YeHU No yMOnN4aHuo) Heobxoanmo:

1) yctaHOBUTb 3Ha4eHusa napameTtpa LOAD.01=0001,

2) HaxaTb knasuwy [¢],

3) Ha gncnnee NMAPAMETP nosiBatca cumBonbl "U GEr ", ykasblBas 0 TOM, YTO MPOUCXOAMUT onepaums

3arpy3ku nosib3oBaTesibCKUX HaCTPOEK.

4) nocne ykasaHHbIX onepauuin GyayT 3arpykeHbl BCe Monb3oBaTenbCkue HacTpoiku. Mocne sarpysku

napameTtp LOAD.O1 aBTomaTnyecku yctaHasnusaetcs B 0000.

4.5 3arpy3ka 3aBOACKUX HacTpoOeK perynsaropa

[ns 3arpyskv napamMeTpoB HacCTPOWKM NPEANpUATMA M3rotoBuTens (ycTaHoBKa 3aBOACKMX 3HAYEHWN No

ymMonyaHuio) Heobxoammo:

1) ycTtaHoBUTb 3Ha4eHus napameTtpa LOAD.02=0001,

2) HaxaTb knasuwy [¢1],

3) Ha aucnnee MAPAMETP nosiestcs cumeonel "F AL E", ykasbias o Tom, 4To npoucxoaut onepaums

3arpy3ku 3aBOACKMX HAaCTpPOEK.

4) nocne ykasaHHbIX onepauuii 6yayT 3arpy>xeHbl BCe 3aBOACKME HACTpoWnku. IMocne 3arpy3ku napameTp
LOAD.02 aBTomaTnyeckn yctaHasnmeaetcs B 0000.
Heobxod0umo nomMHUmMb, 4YTO MOCIe 3arpysku HacTpoek HeobxoaMMO MPOM3BECTM 3amnvcCb NapameTpoB B
SHEeproHesaBucumyto namaTb (CM. pasgen 4.7.5), B NpOTVBHOM criydae 3arpyxeHHas uHdopmauus He Oyget
COoXpaHeHa npu OTKIMIOYEHUN NUTaHWA perynsaropa.

4.6 NopsagoKk HACTPOMKM aHaANoOroBbIX BXOAOB M aHaNorosoro BbixoAa

Mpun HacTpolke 1 NepecTporke ¢ OQHOIO TUMNa BXOOQHOIO CUrHana Ha Apyrom Tun, Heo6XxoAMMO BbIMOMHUTL

cnepyouiee:

- yCcTaHoBUTb 3HaveHue napametpa AIN1.00 (AIN2.00 ansa aHanorosoro Bxoga Al2), cooTBeTCTBYyOLLEE

TNy BXOOHOro curHana,

- YCTaHOBUTb TMOJNIOXEHWE MEPEMbIMEK HA MOZyNe YHMBepcarbHblX BXOLOB B MOJIOKEHWE COMMacHo
BbIGpaHHOMY TUMy BXOAHOrO curHana (Tabnuua 4.3, pucyHok 4.7).

Tabnuya 4.3 — [NonoeHusi nepeMbIHeK 051 PasHbIX MUNo8 8X00HbIX CU2HAI08

Twun BxoaHoro curHana

Koa Bxopa
npu 3akase
perynsitopa

MapameTp MeHO
KoHdurypauumm

MonoxeHune nepembiyek Ha

mMoayne yHuBepcasibHbIX BXo40B

(pucyHok 4.8)

AHanoroBbin Bxog Al1

O1 0 MA o 5 MA  RBx=400 Om 01 AIN1.00=0001 JP1[1-2], [7-8], J1 [3-4], J3 [5-6]
Ot 0 MA o 20 MA, 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]
Ot 0B go 10B, RBx=25 KOm 04 AIN1.00=0001 JP1 [2-4], [5-7], J1 [3-4], J3 [5-6]
Ot OMB 70 75 MB 05 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], I3 [1-2]
Ot OmB o 200 vB 06 AIN1.00=0001 JP1[1-2], [5-7], J1[3-4], 33 [3-4]
OT0Bao2B 07 AIN1.00=0001 JP1[1-2], [5-7], J1 [3-4], I3 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C 08 AIN1.00=0003 JP1[1-2], [5-7], J1 [1-2], 3 [3-4]
TCM 100M, ot muHyc 50°C go nntoc 200°C 09 AIN1.00=0004 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TCM rp.23, ot muHyc 50°C go nmtoc 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]
TCI1100MM,Pt100, ot MuHyc 50°C pgo nntoc 650°C 12 AIN1.00=0007 JP1 [1-2], [5-7], J1 [1-2], J3 [3-4]
TCIM rp.21, ot MuHyc 50°C go nntoc 650°C 13 AIN1.00=0008 JP1[1-2], [5-7], J1 [1-2], J3 [3-4]
TXK (J), ot 0°C go nntoc 1100°C 14 AIN1.00=0011 JP1[1-2], [5-7], J1 [3-4], I3 [1-2]
TXK (L), ot 0°C go nntoc 800°C 15 AIN1.00=0012 JP1[1-2], [5-7], 31 [3-4], J3 [1-2]
TXKH (E), ot 0°C go nntoc 850°C 16 AIN1.00=0013 JP1[1-2], [5-7], 31 [3-4], J3 [1-2]
TXA (K), oT 0°C ao nntoc 1300°C 17 AIN1.00=0014 JP1[1-2], [5-7], 1 [3-4], I3 [1-2]
TMM10 (S), ot 0°C go nntoc 1600°C 18 AIN1.00=0015 JP1[1-2], [5-7], 31 [3-4], J3 [1-2]
TMP (B), ot 0°C go nntoc 1800°C 19 AIN1.00=0016 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
TBP-1 (A-1), ot 0°C go nntoc 2500°C 20 AIN1.00=0017 JP1[1-2], [5-7], J1 [3-4], J3 [1-2]
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[TpodomkeHue mabnuubl 4.3 — [1onoxeHUs1 nepembi4eK 0715 pa3HbiX MUNoe 8X00HbIX CU2Hano08

AHanorosbIii Bxog Al2
OT0MA 10 5 MA  Rex=400 Om 01 AIN1.00=0001 JP2 [1-2], [7-8], 32 [3-4], J4 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om 02 AIN1.00=0001 JP2[1-2], [5-6], J2 [3-4], J4 [5-6]
OT 4 WA 10 20 MA, RBXx=100 OMm 03 AIN1.00=0001 JP2 [1-2], [5-6], 32 [3-4], J4 [5-6]
Ot 0B po 10B, RBx=25 kOm 04 AIN1.00=0001 JP2 [2-4], [5-7], J2 [3-4], J4 [5-6]
Ot OMB 710 75 MB 05 AIN1.00=0001 JP2[1-2], [5-7], 32 [3-4], J4 [1-2]
Ot OmMB 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]
TCI 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], 34 [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]
TP (B), ot 0°C go nntoc 1800°C 19 AIN1.00=0016 JP2[1-2], [5-7], 32 [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. CmeLLeHmne BxogHOro curHana 4-20MA yctaHaBnmBaeTCst MporpaMMHo.
2. XapakTepuCTUKN TUMOB BXOOHbLIX CUrHANoOB NpuBeaeHbl B pasgene 1.
3. MNMopsigok kanMbpoBKM BXOAHbBIX aHANoroBbiX CUrHaNoB NpuMBeAeH B pasgene 5.

PucyHok 4.7 — NonoxeHue nepembi4eK Ha rriame 8xo0o8
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Mpwv HacTpoiike 1 NepecTpoiike C OOQHOrO TuMa BbIXOQHOMO CUrHama Ha Apyron Tun, HeoGXoANMO NPUBECTM
B COOTBETCTBUE MOSOXEHNE NEPEMbIYKM Ha Modyne aHarnoroBoro Bbixoa (YCTAaHOBNEHHOM BHYTPY perynstopa).

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

Tabnuuya 4.4 — NonoxeHusi nepembI4eK O1s1 Pa3HbIX MUoe 8bIXO0HbLIX CU2HaI08

[wnanasoH BbIXO4HOIo curHana [MonoxeHune nepemMblyeKk Ha nnarte

OT 0 MA go 5 MA, RH <500 Om [2-4], [7-8]
Ot 0 MA o 20 MA, RH < 500 Om [2-4], [5-6]
OT 4 MA o 20 MA, RH < 500 Om [2-4], [5-6]

OTr0Bpo 10B, RH 2 2 kOm

[1-2], [3-4]
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4.7 Py4yHas ycTaHOBKa NapaMeTpoOB pPerysimpoBaHusi No nepexogHon hyHKUum

Ecnn 3agaHa nepexogHas yHkumMs obbekTa perynvmpoBaHus WM OHa MOXeT ObiTb onpegeneHa, To
napameTpbl PerynnupoBaHns MOTYT ObiTb YCTAHOBMIEHbl COMMacHO YCTAHOBOYHbLIM AWPEKTMBaM, YKa3aHHbIM B
cnpaBoyHuKax. MepexogHas yHKUMA B NONOXeHUN perynsatopa «PyyHOn pexum» MoxeT ObiTb 3anucaHa vyepes
ckaykoobpasHoe W3MeHeHMe YnpaBnsAlLWero BO3AENCTBUS W XapakTep perynmpyeMomn BENUYUHbI  MOXET
peructpupoBatbcs  camonucueM. [lpy  3ToM  nonyyaeTcs  nepexogHas  OYyHKUMSA,  NpubnusutTensHo
COOTBETCTBYIOLLAA YKa3aHHOW Ha pucyHke 4.8.

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

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

MW - perynsaTtop:

KoadpdpuumeHT yeunenma Kp ~0,8* (L /[ D *Kg])
Bpems nHterpuposanms Ty = 3 * D

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

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

Y
Y
L
& > Ko=xfy
X
X

A 4

PucyHok 4.8 - lNepexodHas hyHKUUS 0bbeKkma peaynupogaHusi ¢ caMosblpasHU8aHUeM

Y — ynpasnsioLee BO3genNcTane

y — ynpasnsiLlee Bo3aencTeme

X — perynupyemMas senuymHa

t — Bpems

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHWSA

Ko — nepepaTtoyHbin kK0adhuumeHT obbekTa perynmpoBaHus.
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5 KannbpoBka n npoBepKa perynartopa

KanubGpoBka perynaTtopa ocylectensaeTcs:
e Ha 3aBopge-n3rotoBuTene npu Bbinycke perynsropa
e [lonb3oBaTtenem:

- NPV CMeHe Tuna gaTyumka

- MPU NOArOTOBKE K NnoBepke (kannbpoBke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1 NMopspok kKannGpoBKMU YHUDULIMPOBAHHLIX BXOO40B

B pexwvme koHUrypaumm yctaHoBUTe NnapameTpbl COOTBETCTBYHOLLME:
- Tuny wKanbel aHanoroBoro Bxoaa
- Tuny aHanoroBoro Bxoaa
- MNonoxeHve aeummanbHOro pasaenuTens
- HmxHuin npegen pasmaxa Lkanbl
- BepxHun npegen pasmaxa Lwkanbl

lMocne noprotoBkn perynatopa K onepauuy kanvbpoBku (koHdurypauum napameTtpoB AIN1.00-
AIN1.03(AIN2.00-AIN2.03), ycTaHOBMNEHNS COOTBETCTBYIOLUMX NEpPEMbIYEK Ha Nnarte npoueccopa) Npou3BoanuTCH
KannbpoBka B NOCrefoBaTENbLHOCTU, NpeacTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocnedosamernbHOCMb KarnubposKu aHa10208020 8xoda

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
kanubpoBku BXO/IHOTO CUrHana HayanbHoro BXO/AHOTO CArHana KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBsoro 3HaYeHNs LUKanbl 3HaYeHNs LWKanb kanuopoBkm kanubpoBkm
Bxoga Al1 13MepeHus, N3Meperms, HayamnbHoro KOHEYHOro
mex.ed . mex.ed 3HaYeHMS LKanbl 3HaYEHMS LWKanbl

n3mepeHns , Koo

13Meperus , Koo
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NAPAMETP

| H]

!

[—DAEAMEWI I'_ _DAEAM.EIL' H ||AEAM[E HE I'IAPAMET[

I
|

2 3 g g 2 3 8

T ?
3ABOAHHA SABOAHHA SABOAHHA SABOAHHA EAB AHHA 3ABOAHHA SABOAHHA
LLo 0oo04) rlO500) |(05856) |(B5O0) |(US64) |(8BRY]

©

! o

Bo3sBpat Ha BbIGOP YPOBHS KOHUIypaLmm

o

* - knaBuwamu A ¥ Npov3BoanTCsa pyyHast kanwbpoBka, a knasulei ¥ - aBTomatnyeckasi kanubposka

5

5.1.2 Mopspok KanubpoBKM BXOAOB pANA MNOAKMKYEHUA A[AATYUKOB C BbIXOAHLIM
CUrHasrioM NOCTOSIHHOroO TOKa

1. B MeH0 koHGUrypaumm ycTaHoBUTb BbiGpaHHbIn Tun gatdvka (AIN1.00), HWKHUIA 1 BEpXHUA npeaen
pasmaxa wkanbl (AIN1.01 n AIN1.02) n nonoxeHve peummansHoro pasgenutens (AIN1.03). MNogkniountb K
aHanorosomy Bxogy Al perynatopa MWK-112 o06pasuyoBbii MUCTOYHMK MOCTOAHHOTO TOKA COrMMAcHO CXEMb
NOAKMNI0YEHNS NpeacTaBneHHon Ha puc. b.2. BeibpaTb ypoBeHb KanmbpoBku nepBoro aHanorosoro sxoda CLIL.

2. Pexxum KOHmMporisi 8X0OHO20 cuzaHasa O KanubposKu HavyasibHO20 3HaYeHUs WKallbl USMEPEHUS].
BbiGop ocywiecTBnsieTcs Haxatuem knasuwm [¢] ¢ uHavkaumen IL Ha gucnnee NMAPAMETP. 3agatb
3HayeHne BxogHoro curHana 0 mMA (unu 4 MA), B 3aBUCMMOCTU OT TWMa CUrHama, U NPOKOHTPONMpPOBaTb Ha

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

BXOOHOIo curHana Haxoautcs B gmanasoHe oT -005.0% po +025.0%, 1o Haxatuem knasuwn [A] nepentn B
pexunm kanubpoBkM HkHero npugena wkanbl CL. Ecniv 3HauyeHue aHanoroBoro BXOAa BbIXOAUT 3a YKa3aHHbIN
auvanasoH, To kannbpoBka He MOXeT ObiTb NMpoBedeHa M Npu NonbiTke ee npoBedeHus Ha aucnnee 3ABOAHHA
nosiBuTCcsA coobleHne Err.C. B aTom cnyyae cnegyeT npoBepuUTb MOAKIMIOMEHUS BXOOHOIO CUrHamna, YCTaHOBKM
nepembldek Ha nnate perynatopa, a Takke Tun BblOpaHHoro patymka B nyHkte AIN1.00 u ewe pa3
NPOKOHTPONMpPOBaTb BXOAHOW CUrHas.

3. Pexum KanubposKu Ha4arbHO20 3Ha4YeHUs WKalbl U3MEepPeHUs.
Beibop ocyuwlectBnsetcs Haxatvem knasuwv [A] ¢ wHaukaumen CL Ha gucnnee MNAPAMETP.
Bo3MoxHbI ABa BapuaHTa kanvbpoBKu:
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- py4yHas kanubpoBka ocyllecTBnsieTcs HaxaTtvem knasuw [A] wnm [V] KOHTponupys 3HayveHus
n3mepsieMon nepemeHHon Ha aucnnee NAPAMETP

- aemomamuyeckasi ocyujecmernsemcsi HaxateM knasuiuy [¥]. MNMoouepegHoe MuraHue UHAMKATOPOB
“MIN"-“MAX” ceuaeTenbCTByeT O nepexode B PexuM aBTOMATUYECKON KannbpoBKW, KOTOPYHD MOXHO OTMEHWUTb
NOBTOPHBIM HaxaTueM knasuwwm [¥] unu BbINONHUTL HaxaTvem knasuwm [¢'], o yem GydeT CBMAETENLCTBOBATb
yCTaHOBMBLUIEECS HavanbHOoe 3HadeHue W npekpatutcs muraHme “MIN™-“MAX”. Mpu stom B napametpe Al

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

4. Pexxum KOHMPOsisi cugHana 015 KanubposKU KOHEYHO20 3HaYeHUs WKarslbl U3MEePeHUs].

BbiGop ocyuiectensieTcs knasuwen [¢] ¢ mnamkauven IH Ha gucnnee MAPAMETP. 3apatbh 3HadeHue
BXogHOro curHana 5 mMA (unn 20 MA) B 3aBMCMMOCTM OT TuMa CUrHana M MPOKOHTPONMPOBaTb Ha Aucnnee
3ABIAHHA curHan ALM, koTopbit ByaeT cootBeTcTBOBaTh BepxHemy npeneny (Al,). Ecrm aTo 3HadeHue

Haxogutcs B AmanasoHe oT 090.0% po +110.0%, 1o HaxaTvem knasvwn [A] nepenTn B pexum KanmbpoBKu
KOHeYHoro 3HadeHusi wkanbl CH. Ecnn 3HaveHne aHanoroBoro Bxoda BbIXOAUT 3@ YyKasaHHbI AuanasoH, TO
kannbpoBka He MoxeT GUTb nMpoBedeHa M Npu nonbiTke ee nposedeHus Ha aucnnee 3ABOAHHA nosisutcs
coobueHuve Err.C. B aTom cnyyae cnegyet NpoBepUTb NOAKNIOYEHNA BXOAHOMO CUrHana, Ha nnarte perynsropa, a
Takxke Tvn BbibpaHHoro Aatymka B nyHkTe AIN1.00 u ewle pas NpoKOHTpONMpoBaTb BXOAHOM curHan B nyHkTe IH.

5. Pexum Kkanubposku KOHEYHO20 3HaYeHUsl WKarsibl USMEPEHUS.
Kannbposka nMpon3BoAMTCA aHanormyHo n.3., ¢ YCTaHOBMBLUMMCS KOHEYHbIM 3HadveHueMm. [pu aToM B

napameTpe Al (peructp 172) dpukcupyeTtcs sHadeHre BepxHero npefena curdana AL

6. Pexxum KOHmMpOoJsisi napamempos Kaaubposku.

Bbibop ocyuiectBnsetca knasuwen [A] ¢ nHankaumven COOTBETCTBEHHO L — KOHTPONb HUXHEro npegena
curhana AU, H — koHTponb BepxHero npegena curHana AUM. lMpu aToM KOHTpomnupyemble napameTpbl
KanmbpOoBKM AOMKHbI HAXOAUTCS B Anana3oHe ykazaHHOM B Tabnuvue 5.2 anst gaHHoro tuna gaTyuka.

7. Haxatvem knaeuwm [ O ] BepHyTCs B MeHI0 KOHUrypauum perynsitopa U Mpov3BEeCTU 3anucb
napameTpoB Kanubposkmn (cm. pasgen 4.7.5), B NpOTMBHOM cryyae BBeAeHHast MHpopmauus He ByaeT coxpaHeHa
Npuv OTKMIOYEHUN NUTaHNSA perynatopa.

8. AHanorn4Ho npousseguTe kannbposKy aHanorosoro exoga Al2 .

Heo6x00uMO nOMHUMbL, 4YTO MOCMEe MPOBEAEHUS KanUGPOBKM HEoBXOAMMO MPOM3BECTM 3anuchb
napameTpoB B 3HEPrOHE3aBUCKMYIO MaMsiTb, B MPOTUBHOM Cliyyae BBEAEHHas! MHopMauus He ByaeT coxpaHeHa
NpyY OTKMKOYEHUMN NUTaHKS perynatopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKN

B npouecce py4How kanubpoBku He TpebyeTcs TouHoro paseHcTBa curHanoB 0% un 100% gwanasoHa.
Hanpumep, MOXHO NpoBOAMTbL KanmbpoBky Ans curHanoB 2% u 98% pavanasoHa. BaxHo nuwb 10, 4TobGbBI NO
LUMPOBOMY MHAMKATOPY YCTAHOBWTH 3HAYeHWe, MakcumanbHO 6rm3koe K yCTaHOBMEHHOMY 3Ha4eHWI0 BXOZHOro
curHana.

Ona noBbIWEHNs TOYHOCTM M3MEPEeHWUs BXOAHbIX aHanoroBblX CUrHAnNoB [JOMyckaeTcs KanmbpoBsky
Npon3BOAWTL ANs BCel Lieny npeobpas3oBaHns curHana ¢ y4eToM BTOpUYHbIX Npeobpa3oBaTtenei CMrHanos.

Hanpumep, ans BxogHon uenu: Oamyuk — npeobpa3zosamens — peaynamop MUK-112 wncTouHmK
06pasuoBoOro cMrHana noakmn4aeTcss BMECTO Aatyvka, a onepaums KanmbpoBKky BXOOQHOIO CUrHana npov3BoamnTes
Ha perynaTope MUK-112.

5.1.3 TMopagok KanuGpoBKM BXOOOB ANA NOAKMIOYEHUS AaTYUKOB TepMOMETpPoB
CONpoTUBNEHUA

lNopsidok kanubposku 8xo0008 O NOOKOYEHUsT dam4uko8 mepmMomempoes coripomueaneHusi TCM 50M:

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

2. Mopkmtountb MarasvH conpotusneHn MCP-63 (MM aHanoruyHbll perynatop € aHanornyHbIMu
Xapaktepuctukamn) Kk Bxogy Al1 BMeCTO noakmnoyaemoro fartyvka TepmonpeobpasoBaTensi COMpOTUMBEHUS
COrnacHoO cxeme BHELLHNX coeauHeHni (CM. npunoxenne b.1).

3. Ha marasvnHe conpoTuBneHunin ycTaHOBUTb 3HaYeHWe COnpoTMBMEHWS AN BblOpaHHOro Tuna gaTtynka
39,22 Om, cooTBeTCTBYIOLLEE HAaYalNbHOMY 3HaYyeHuto. HaxaTtb knasuwy [¢']. Cm. Tabnuuy 5.1.

4. B pexume koHdpurypaumm yctaHosute napameTtp CL " KanubpoBka HauanbHOro 3HauyeHust LwKarbl U3MepeHus
". Haxvmas knasuwm [A] wnn [V] ycTtaHOBMTE Ha AMCNnee 3HavyeHve, COOTBETCTBYIOLLEE 3HAYEHUIO HWXKHETO
npenena wkanbl npu kanubposke "-50,0°C". Haxmute knasuwy [&].
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5. Bblbpatb napameTp CH " Kannbposka KOHEYHOrO 3HaYEHMS LWKasbl u3mepeHus .

6. Ha mMarasuHe conpoTMBMNEHWUI YCTAHOBUTE KOHEYHOE 3HAYeHWe COMPOTUMBIEHWUSI NpU KanubpoBke Ans
BblOpaHHOro Tuna gatuuka 92,77 Om.

7. Haxumas knaeuwm [A] vnm [ V] ycTaHOBMTE Ha Aucnee 3HauyeHue, COOTBETCTBYIOLEE KOHEYHOMY

3HaYeHWo LWKanbl Npu kanuéposke "200,0°C". Haxmute knasuwwy [].

8. Pexum KoHMpOosisi napamempos Kanubpoexu.

Bbibop ocyuiectensietca knasuwen [A] ¢ Hankaumven cooTBETCTBEHHO L — KOHTPONb HUXHEro npegena
curHana AUM, H — koHTponb BepxHero npepena curHana AL, pyu 3TomM KOHTponvpyemble napameTpbl

KanmbpOoBKM AOMKHbI HAXOAUTCS B AMana3oHe yka3aHHOM B Tabnuvue 5.2 Anst gaHHOro Tuna gaTyuka.

5.1.4 KanubpoBKa aHanoroBoro Bxoga Asnisi TepMO3rIeKTpU4eCKUx npeobpasoBarenen

[nsi Tepmonap npu KanMbpoBke YCTaHOBWUTbL TN TepMonapbl. K knemMMam kannbpupyemoro aHamnorosoro
Hanpumep AuddepeHumansHbin  BonbTMETp B1-12  wnn
aHanorvyHbIA PerynsTop ¢ aHanorMyHbIMU xapakrepuctmkamu. [lanee kanbpoBaTtb aHanoroBow BXo4 aHanormyHo
yCTaHaBNuBas HavanbHble W KOHEYHble 3HayYeHUs1 HanpsXeHuwn,

BXo4a nNOAKMYUTb Kanm6paTop HanpsXXeHu4d,

TepMOMETpam COMpPOTUBIIEHNUS,

COOTBETCTBYIOT Ha4yarbHOMY 1 KOHEYHOMY 3HAYEHUIO LWKanbl BbibpaHHOW Tepmonapsb! (cM. Tabnuuy 5.3).

5.1.5 Tabnuua AManasoHOB MWHUMAarbHbIX U MaKCMMarnbHbIX 3Ha4YeHWW aHanoroBoro

curHana B koge AL

Tabnuuya 5.2 — [Juana3oHbl MUHUMAIIbHBIX U MaKkcuMarbHbIX 3Ha4YeHUll aHano208020 cueHana e kode AL

KOTOpble

3HayeHus BxogHoro curHana ALIM (oTo6paxatoTcsi Ha ypoBHe KanvMbpoBKu
Kop Tun parunka aHanoroBoro Bxoaa CLI1(CLI2) n napameTpax AIN1.09(AIN2.09) n
Bxoaa AIN1.10(AIN2.10))
MuHumanbHoe MakcumanbHoe

ot 0 MA o 5 WA 1.400 — 2.400 14.50 — 21.00
= 0T O MA no 20 mA 1.400 — 2.400 14.50 — 21.00
S | ot 4 MA 1o 20 MA 4.000 — 5.000 14.50 — 21.00
0001 s | oT0Bao10B 1.400 — 2.400 14.50 — 21.00
S [or0Bpo2B 1.400 — 2.400 14.50 — 21.00
= [oromB no 75 vB 1.400 — 2.400 18.30 — 21.00
ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50
ot 0 MA oo 5 MA 1.400 — 2.400 14.50 — 21.00
§ ot 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00
Iz ot 4 mA po 20 MA 4.000 — 5.000 14.50 — 21.00
0002 5 |Lor0B no10B 1.400 — 2.400 14.50 — 21.00
g |oTr0Bpo2B 1.400 — 2.400 14.50 — 21.00
& | ot OMB go 75 mB 1.400 — 2.400 18.30 — 21.00
>~ ["or OMB go 200 vB 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
TCMN 500 1.600 — 2.600 9.200 — 10.50
0006 P50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
Pt50, a = 0,00392 1.600 — 2.600 9.200 — 10.50
TCI 100M 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 TCMp.21 1.400 — 2.400 8.400 — 9.700
K ot 0 MA o 5 MA 1.400 — 2.400 14.50 — 21.00
g ot 0 MA 1o 20 MA 1.400 — 2.400 14.50 — 21.00
§ o1 4 MA po 20 MA 4.000 — 5.000 14.50 — 21.00
0009 § ot 0B go10B 1.400 — 2.400 14.50 — 21.00
§ ort0Bpoo2B 1.400 — 2.400 14.50 — 21.00
z ot OMB no 75 mB 1.400 - 2.400 18.30 — 21.00
= ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50
0011 TXKK (J) 1.400 - 2.400 15.90 — 17.90
0012 TXK (L) 1.400 — 2.400 16.40 - 17.90
0013 TXKH (E) 1.400 — 2.400 16.20 — 17.90
0014 TXA (K) 1.400 - 2.400 13.20 — 14.60
0015 TMNr10 (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 TepmokomneHcaumm 0-0.100 0.500 — 1.000
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5.1.6 Tabnuua TMNOB A4aTYMKOB U peKoMeHAyeMble npeaeribl KanuopoBKku

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyembie npedersnbl Kanubposku

MpenenbHble 3HaYeHUs1

Koa Bxopa Tvn paTtyunka
NANAZOH pagnpoBoYHas MpeaenksHbIe MHAULUMPYEMbIE BXOAHOro curHana npu
gxo Horo XapaKTepucTmka 3HaYeHUA Npu KanMbpoBke kanubposke perynsitopa
cur?iana n HCX perynsitopa
MapameTp
Hauan. KoHeuHoe
3HauyeHue 3HavyeHue
Ot 0 MA oo 5 MA 0 MA 5MA
Ot 0 MA oo 20 MA 0 MA 20 vA
OT1 4 MA go 20 A O71 0,0 % po 100,0 % 4 MA 20 MA
0001 OoTr0Bpoo10B InHelHas UM B YCTAHOBIEHHbIX TEXHUYECKMX 0B 10B
Oor0Bpo2B eanHuuax® 0B 2B
Ot OMB go 75mB 0mB 75 vB
Ot OmMB go 200mB 0 mB 200 mB
O1 0 MA oo 5 MA 0 mA 5 MA
OT 0 mA go 20 mA | KBaAPaTMIHas 0 mA 20 WA
O1 4 MA go 20 MA (Bxoa kanm6pyetcs 01 0,0 % po 100,0 % 4 vA 20 MA
0002 OT0Bpo10B KaK J'I'EI"/IHeVIHbIFI)Zy 2aTem MW B YCTAHOBIEHHbIX TEXHUYECKNX 0B 10B
OTr0Bpoo2B CTaHaBJ‘IVIBae"I’Cﬂ eavHuuax® 0B 2B
Ot OMB 70 75MB i’Banpaquaﬂ iana) 0 mB 75 vB
Ot OMB o 200mB 0 mB 200 vB
0003 TCM 50M, W100=1,428 Ot muHyc 50,0 °C go nntoc 200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W100=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 200,0°C | 41,710 om 98,160 om
TChN 501, 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 1000, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 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 TCn p.21, Wi00=1,391 OT1 muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
OTOMAmo5mA | [MHeapu3oBakHas 0 MA 5 MA
OT1 0 MA oo 20 MA 0 mMA 20 MA
OrdmAno20ma | (BX0R anmbpyerea | 0T 0,0 % a0 100,0 % 4 A 20 WA
0009 OoT0Baoo10B i U B YCTAHOBIEHHbIX TEXHNYECKNX 0B 10B
ycTaHaBnunBaeTcs
OTr0Bpoo2B MHEeADN30BAHHAS eanHuLax 0B 2B
Ot OMB g0 75mB mKanap e o 0 mB 75 MB
OT OB A0 200mB | 55" ™ pasa 0 mB 200 mMB
JInHeapusoBaHHas
Bxopa kanubpyeTcs kak
0010 Tepmonapa MRHENHBI, SaTeM [unanasoH Tepmonapbl
ycTaHaBnunBaeTcs
nMHeapu3oBaHHast
wKana, cM. pasgen
5.3)
0011 (Tf)p“’m”apa PR ki 9) OT 0°C Ao nntoc 1100°C OMB | 63,792 mB
0012 (TLe)pMO”apa XK 1k ) OT 0°C f10 nntoc 800°C OMB | 66,442 MB
0013 (Té)pMO”apa TXKH | Txkn () OT 0°C a0 nnioc 850°C OmB | 64,922 uB
0014 (T}f)p""O”apa XA 1xa (k) Ot 0°C fo nnioc 1300°C OMB | 52,410 mB
0015 %‘[’.I“’;%”fg)’" TNM10 (S) OT 0°C go nntoc 1600°C OmMB | 16,777 MB
0016 (Tg)pMO”apa P 1np (B) Ot 0°C no nnioc 1800°C OmB | 13,591 mB
0017 (T:_Fi")""”apa TBP | 18p (A-1) OT 0°C fo nnioc 2500°C OmB | 33,647 MB
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5.1.7 Koppekuus nokazaHWM AaTuyMKa TepMOKOMMNEeHcauum

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

C nomowpbio napametpa SYS.04 npou3BOAMTCH KOPPEKUMS 3HaveHWs TemnepaTtypbl daTyuka
TepmokomMmneHcauun. B gaHHom meHo umdposon gucnnen 3ABJAHHA nokasbiBaeT 3HayeHue Temnepatypbl
nony4YeHHoe oT JaTynka TEPMOKOMMEHcaUmn, To eCTb TemnepaTtypy cpefbl, B KOTOPON HaXoAUTCS BO3Ne KNemMMm Ha
TbIfTbHOW CTOpPOHe perynaTopa. [pn Heo6X0AUMOCTH, OTKOPPEKTUPOBATL 3HAYEeHUS AaTymka TEPMOKOMMNEHCaLun B
napametpe SYS.04 ¢ NOMOLLBIO KNaBuL nporpaMMmnpoBaHns A Y.

Hanpumep, ecnu peanbHas TemnepaTtypa cpefbl, B KOTOPOW HaxoguTcs gatumk 28,5°C, a B nyHKTe
SYS.04 noka3sbiBaeT 28,8°C, To Heobxoammo knasuweir [ V] ymeHbwNTb 3HadeHne Ha aucnnee 3ABOAHHA c 28,8
[0 28,5. Haxatb knaewuwy noaTteepxaeHnst [¢] U coxpaHUTb U3MEHEHUSI B COOTBETCTBYIOLLMM MYHKTE MEHI0 (CM.
pasgen 4.7.5).

5.2 JlnHeapusauma aHanoroBbix BxogoB Al1 n Al2

DyHKUMS NMHeapu3aumm nog4yvMHeHa aHanorosobiM Bxogam Al1 n Al2. JlnHeapusaumsa gaet BO3MOXHOCTb
NpaBuUNbHOIO PU3NYECKOro NPeACcTaBreHNss HENUHENHbIX PerynupyembiX 1 u3amepsemMbix NnapameTpoB.

* C noMowblo nuHeapu3auyuu MOXHO npou3sodums, Harnpumep, kanubposky emkocmeli € numpax, Mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3a8UCUMOCMuU 0m U3MEPEHHO20 8X00HO20 CU2Hana YpO8HS 8 EMKOCMU.

Mpun nHamkaummn nuHeapudyemon BenuumHbl Bxoda Al1 n Al2, onpegensiowmmm napameTpaMmum SBASIOTCA
HayanbHOe M KOHEeYHOoe 3HayeHusl LWkanbl (MPOLUEHTHOEe OTHOLEHWE K AManasoHy W3MepeHUst), MOJIOXEHUe
AeunMarnbHOro pasgenuTens, a Takke 3KBUOWCTAHTHbIE OMOPHbIE TOYKM NMuHeapu3aumu. KpvBasi nuHeapusaumm
MMeeT «MeperioMNeHNs» B ONOPHbLIX TOYKaX.

5.2.1 NapameTpbl nuHeapu3auumn Bxona Al1 n Al2

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

1. KoHgpuaypayus aHano2o8020 exoda

AIN1.00(AIN2.00) =0009 - Twn wkanbl - NMHeapu3oBaHHas
AIN1.06(AIN2.06) KonnyecTtBo y4acTkoB niMHeapu3saumm
AIN1.03(AIN2.03) MonoxeHne geumMManbHOro pasgenuTens npu NHAMKaumm

2. A6cyucchbl oropHbIX 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) Abcumcca 18-ro yyactka

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

3. OpOuHambl ONMOPHbLIX MOYEK JIUHeapu3ayuu

LNY1.00(LNY2.00) OppauHaTa HavaneHoro 3Ha4veHus (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) OpawvHata 18-ro y4yacTka

LNY1.19(LNY2.19) OpawvHata 19-ro y4yacTka

5.2.2 OnpepgeneHue oNOpPHbLIX TOYEK JINHeapu3aLuum
5.2.2.1 OnpedeneHue Konu4yecmea OrMopHbIX MOYEK JIuHeapu3ayuu.

Mocne onpepeneHuss HeobXxoOMMOro KONMMYECTBA Y4acTKOB NuMHeapu3auunm Heobxoaumo 3agaTtb 3TO
3HayeHue B napameTpe AIN1.06(AIN2.06). Mpeaensl nsmeHeHnsi napametpa AIN1.06(AIN2.06) ot 0000 go 0019.

Bbibop HeoGXxoaMMOro KONMMYecTBa Y4acTKOB NUHeapusauum MNpOU3BOAMTCH U3 COOBpaxeHus
obecneveHnss HeoHXOANMOWM TOYHOCTU UBMEPEHUS.

5.2.2.2 OnpedeneHue 3Ha4eHull OMOPHbIX MOYEK JIUHeapusauuu.

[na kaxgoro 3HadeHust MHOUUMPYeMoro BXoAHoro curHana Yi (B TexHuyeckux eamHuuax ot —9999 no
9999 c yuyeToM QJeummanbHOrO pasgenuTens) BblYUCNNTb COOTBETCTBYIOLYHO (PU3NYECKYID BeENUYUHY K3
COOTBETCTBYIOLUMX (PYHKUMOHAMNbHBIX (rpagyvpoBOYHbIX) Tabnuy unu rpacgmyeckn U3 cooTBETCTBYHOLLEN KPUBOK
(npy HeobxoQUMOCTM WHTEPMNONMPOBaTb) W 3adaTb 3HAYEHME [Ansi COOTBETCTBYHOLLEN OMOPHOW BEMUYMHBI
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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Abcuucchbl OMOPHbLIX MOY4YeK JIuHeapu3zauyuu

LNX1.00(LNX2.00) Abcupncca HavanbHoro 3HadeHus (B % OT BXOAHOrO curHana)
LNX1.01(LNX2.01) Abcumcca 01-ro yyacTka
LNX1.02(LNX2.02) Abcumcca 02-ro y4acTka
LNX1.18(LNX2.18) Abcuucca 18-ro yyacTtka
LNX1.19(LNX2.19) Abcuucca 19-ro yyacTtka

CooTtBeTcTBylOWME 3HaveHUss Yi (B TexHUYeckux eguHuuax oT MuHyc 9999 po 9999 c yyetom
AeuumarnbsHoro pasgenutens) sBoasaTcs 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 yyacTtka
LNY1.02(LNY2.02) OpguHaTta 02-ro yyacTtka
LNY1.18(LNY2.18) OpawvHata 18-ro yyacTtka
LNY1.19(LNY2.19) OpawvHata 19-ro yyacTtka

5.2.3 MNpumepbl NnMHeapusauum cUrHanoB

Mpumep 1. JIlnHeapusauma curdana, nogasaemoro Ha Bxoa Al1,
npeacTaBneHHas rpacguyeckn (KpMBOM)

WHamumpyemoe 3HaveHune B PeanbHasa xapaktepuctuka,
TEeXHUYECKUX eanHuLax npeacTaBneHHas rpadouyecku
°c A
OpguHaTta
3-ro yyactka | 9999
JInHeapuso-
750,0 3-M yu. BaHHas
OpguHaTta xapakTe-
2-ro yyacTtka ] puUCTUKa
2-hyM
OpavHaTta 350,0 ;Sg%
1-ro yyacTka AHOTO
curHana
1-7 y4.
y | g X
>
20,00 50,(')0 / 60,00 /99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3HayeHne 1-ro yyacTka 2-ro yyactka 3-ro yyactka
KoHgpuzsypupyembie napamempsi Onisi npumepa 1:
AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (mHguumpyeTcs «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (mHguumpyeTcs «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (mHguumpyeTcs «750,0»)
LNX1.03 = 99,99 LNY1.03 = 9999 (mHanumpyeTcsa «999,9»)
Mpumep 2. INlnHeapusauma curHana, nogasaemoro Ha Bxoa Al1,

npencraBneHHasi rpagyMpoBOYHOM Tabnuuen

JlnHeapusauma curHana cHumaemoro ¢ Tepmonapbl rpagyvpoBkn TIMN, n nogaBaemoro Ha Bxog Al1,
ananasoH namepsieMbix TemnepaTtyp 0 - 1400°C, guanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ona obecneveHnss HeOOGXOAMMON TOYHOCTM M3MepeHusl BblOupaem 20 y4yacTKOB nMHeapusaumn K
pacuuTaHHble 3HadyeHnss B % BXOAHOroO cCuUrHamna AN Kaxaon OnopHOWM TOYKU BBOAATCSH B COOTBETCTBYHOLLMN
napameTp.




39

KoHgpuecypupyembie napamempsi Osisi npumepa 2:

AIN2.00 = 0009 Tun wkansl BTOporo 6rnoka - nMHeapusoBaHHas
AIN2.06 = 0019 KonnyecTtBo y4acTkoB NiMHeapu3saumm
AIN2.03 = 0000, MonoxeHne aeumMManbHOro pasgenurens

MapameTpbl KOHUIypaLmm paccynTLIBaOTCS M BBOAATCS COrnacHo Tabnuubl 5.4.

Tabnuya 5.4 — Pacdem u 8800 napamMempos fluHeapu3ayuu npumepa 2

MapameTpbl KOHdUrypauum
Homep 3HaueHue . 3HaueHue OpAuHambl ONOPHbIX Ab6cuyucchbl onopHbIx
OnopHOM n3mepsiemoun BXoAHoro mod4ek nuHeapusayuu mod4ek nuHeapu3sayuu
TOUKM TeM"ePgTbel, C"FHég'la emopoezo 6s10Kka emopoezo 6s10Kka
BM H Beodumoe Beodumoe
omep Howmep
3HayeHue, 3HayeHue,
napamempa oC napamempa %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KannbpoBka aHanoroeoro Bbixoga

Mepen Havanom kanubpoBKM aHANoOroBoro Bbixoga HEOOXOAMMO MPMBECTU B COOTBETCTBME MOMOXEHMWE
nepemblYK1 Ha MoAyIfe aHanoroBoro Bbixoaa (YCTaHOBMEHHOM BHYTPU perynatopa). Tunbl BbIXOOHbBIX CUrHANoB u
NnonoXeHne nepemMbIyYkM npuBedeHsl B Tabnuue 4.3.

YpoBeHb kanubpoBkn aHanoroBoro Bbixoga umeeT Tpu napametpa. MNapametp CALO.00 mucnonbsyetcs
ANa MHAMKauuM aHanoroeoro Bbixoaa B %. Ecnun perynatop MAK-112 HaxoguTCcs B PYYHOM pexume, TO B 3TOM
MYHKTE MOXKHa TakXe NMPOM3BOAUTL M3MEHEHUS COCTOSIHUS aHanorosoro Bbixoda AO.

MyHkTl CALO.01 1 CALO.02 ncnonb3ytoTca Ans kanMbpoBKX Hymns U MakCMyMa aHaroroBoro BbIXo4a.
Mopsaok kanMbpoBKM creayoLuii:;

1. MNogkniounte Kk aHamnoroBoMy Bbixogy AO perynatopa MWK-112 06pasuoBbin  n3mepuTenbHbIN
perynaTop - MunnnamMnepmMeTp noCTOSHHOIO ToKa.

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

3. Haxumas knasuwu [A] vnu [ V] ycTaHOBMTE BENUYUHY BLIXOOHOIO CUrHana no munnvamnepmeTtpy
pasHyto 0 MA (nn 4 mA), cooTBeTCTBYIOLWYIO 0% Anana3oHa, B 3aBUCUMOCTY OT UCMOMHEHNS TUNa curHana.

4, HaxaTb knasuwy [&].

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

6. Haxxumasn knasvwm [A] vnm [ V] ycTaHOBMTE BENWYMHY BLIXOOHOrO CUrHana no MurnvamMnepmeTpy
paBHyto 5 MA (nnn 20 MA), cooTBeTcTBylowwyo 100% AnanasoHa, B 3aBMCUMOCTM OT UCMOSNTHEHNS TUMa cuUrHana.

7. Haxatb knasuwy [&].

8. ABTOMaTtu4ecku yctaHoButcs napametp CALO.02 "Tect aHanorosoro Beixoga AQO".

9. Haxmute knasuwwy [¢].

Heo6x00umMo nOMHUMbL, 4TO MoOCfe MpoBedeHUst KanuMbpoBKM HeoBXOAMMO MpPOM3BECTU 3anucCb
napamMeTpoB B 3HEProHe3aBuUCHMYIO NamsaTb (cM. pasden 4.7.5), B NPOTUBHOM Crlyyae BBeAeHHast MHopMaums He
ByaeT coxpaHeHa npu OTKIIOYEHUN NUTaHUS perynsaTopa.
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6 TexHn4yeckoe obcnyxmBaHue

6.1 O6wme ykasaHuA
TexHU4Yeckoe OGCHy)KVIBaHVIe 3aKro4yaeTca B npoBeaeHun pa60T MO KOHTPOJO TEXHUYECKOro COCTOAHUA
n nocnegywuwemy YyCcTpaHEeHUH HeOOCTaTKOB, BbIABIIE€HHbIX B Mpouecce KOHTPOnA; I'IpOCbVIJ'IaKTVIHeCKOMy
06CJ‘Iy>KVIBaHVIlO, BbINOJIHAEMOMY C yCTaHOBJ‘IeHHOVI nepnoanyHOCTbO, AONMNTENbHOCTbIO U B OnpegeneHHOM
nopaake; YCTpaHeHUK O0TKa3oB, BbIMOJIHEHWE KOTOPbIX BO3MOXHO CuUNamMu nepcoHana, BbiNOJHAKOLWeEro
TexXHn4eckoe 06Cﬂy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTu
MpeHebpexeHMe MepamMu nNpPefoCTOPOXHOCTA W NpaBunaMu 3KCnnyaTauMm MOXeT cTaTb
NPUYNHON TPaBMUPOBaHMA NepcoHana unu noBpexaeHusa obopyaosaHums!
[na obecneyeHus 6e3onacHOro UCMoONb30BaHMA OOOpPYAOBaHMA HEYKOCHUTENbHO BbIMOSHAUTE
yKa3aHusi AaHHOW rnasbl!

6.2.1 Bugom onacHoctu npu pabote ¢ MAUK-112 ecTb nopaxarlliee OENCTBUE INEKTPUYECKOrO ToKa.
NcTOYHMKOM OMacHOCTM eCTb TOKOBEAYLLME YaCTU, KOTOPble HAXOASATCH NOA HaNPsHKEHNEM.

6.2.2 K akcnnyatauum perynatopa AoOMycKalTca nuua, umelowme paspelleHne ans paboTbl B
aneKkTpoycTaHoBkax HanpsbkeHvem o 1000 B 1 ndyumnslume pykoBoACTBO NO 3KCNyaTaumm B NOSIHOM obbeme.

6.2.3 3kcnnyatauus perynatopa paspeluaeTcs npu Hanmumuyum UHCTPYKUMKM NO TexHWke 6Ge3onacHocTw,
YTBEPXOEHHOW NpeanpusTnemM-notpedbutenem B YCTAHOBMEHHOM MOpSAKE W yuuTbiBalowen cneuuduky
NPUMEHEHNss perynaTopa Ha KOHKPETHOM ob6bekTe. [pn MOHTaxe, Hanagke W akcnnyatauum Heobxoaumo
pykoBoacTteoBaTtbcs AHAOIM 0.00-1.21 pasgen 2, 4.

6.2.4 Bce MOHTaxHble W npodunakTnyeckme paboTbl AOMKHbI MPOBOAUTLCA MNPU  OTKIOYEHHOM
3MeKTPOoNUTaHnK.

6.2.5 Npwn pa3bopke perynatopa Ans yCTpaHeHUs HemcnpaBHOCTeN Npubop AoSKeH ObiTb OTKMOYEH OT
CeTW ANEeKTPONUTaHUS.

7 XpaHeHune u TpaHCNnopTUpoOBaHue

7.1 YcnoBus xpaHeHUs perynsartopa

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

7.1.2 Perynsatop [OMKEH XPaHUTbCA B CYXOM W BEHTUNIMPYEMOM MOMELLEHUM Mpu TemnepaType
okpyxatowero Bosgyxa oT MuHyc 40 °C go nntoc 70 °C mn oTHocuTeneHon BnaxHoctu ot 30 go 80 % (6e3
KoHAeHcauum Bnaru). [laHHble TpeboBaHWA ABAATCA PEeKOMEHAYEeMbIMU.

7.1.3 Bo3gyx B MOMeELLEHNN He AOMKEH CoAepXaTb MbiMM M MPUMECU arpeccuBHbIX NMapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B HACTHOCTW: ra3oB, CoAepXallux CEPHUCTbIE COeAMHEHNS NN aMMUaK).

7.1.4 B npouecce XpaHeHWs WM SKChnyaTauuu He Krnagute Tshkenble npeameTbl 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 NpeanpusaTUs-U3roToOBUTENS OCYLLECTBISETCS BCEMU
BUOAMW TpaHCMOpTa B KPbITbIX TPaHCMOPTHLIX CpeacTBax. TpaHCNoOpTMpPOBaHME camoneTraMmu  LOIDKHO
BbINOSHATLCS TONBKO B OTANNMBaeMbIX repMeTU3MPOBAHHBIX OTCEKAX.

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

7.2.3 Bo Bpemsi norpy3o-pasrpy304Hbix paboT 1 TpaHCNopTUPOBaHUM 3anakoBaHHbIA Npubop He JoMmkeH
noaBepraTtbCa Pes3kuM yaapam M BIMSIHUIO aTtMocdepHbiX ocagkoB. Cnocob pasmelleHust Ha TPaHCMOPTHOM
CpeACTBe AOMMKEH UCKIIOYaTh NepeEMeELLEHME perynsaTopa.

7.2.4 MNepepn pacnakoBbIBaHWEM NOCIE TPAHCMOPTUPOBAHUA NpU OTpULATENbHOW TemMnepaTtype perynatop
HeobX0aAMMO BblaepXaTb B TeYeHMe 3 YacoB B YCNoBUsix xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM nsrotoBuTens

8.1 lMpousBoguTenb rapaHTUpyeT COOTBETCTBUE pPerynatopa TexHuyeckum ycrosusm TY Y 33.2-
13647695-003:2006. MNpwu He cobntogeHun notpebutenem TpeboBaHUi yCNOBWUIA TPaHCMOPTMPOBAHUA, XpaHEHWs,
MOHTaxa, Hanagku 1 aKCnnyaTtauum, yKasaHHbIX B HacTOSILLEM PYKOBOACTBE, NOTpebutenb nuaeTcsa npasa Ha
rapaHTuio.

8.2 lapaHTUMHBLIN CPOK a3kchnyaTauum - 5 net co OHA OTrPy3kM perynsatopa. [apaHTURHBIN CpPOK
3KCMnyaTauun peryknsaTopoB, KOTOpble NOCTaBNSATCA Ha 3KCnopT - 18 mecsAueB Co OHSA NpocnefoBaHUs UX Yyepes
rocyfapCcTBEHHYIO rpaHuuy YKpauHbl.

8.3 Mo poroBopeHHOCTM € NOTPeEOUTENEM NPEANPUATME-U3TOTOBUTENb OCYLLECTBNSET NOocnerapaHTUitHoe
TeXHNYEecKkoe OOCMnyXMBaHWE, TEXHWYECKYIO NMOAAEPXKKY M TeXHUYECKMe KOHCynbTauuu Mo BCEM BuAaM CBOEW
NpoAYKLMM.
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NMPUNOXEHUA

NMpunoxeHune A - NabapnUTHble U
npucoeauHNTErbHbIE pasmMmepbl

Pa3mepbi yughpoesbix uHOukamopos (ducrieee): MAPAMETP, 3ABJAHHA
-
Lo

4,5

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

Bud Bud Bud
c3adu cOoky cnepedu

= |

- ]
[

162 max

170 max (MoHmaxHasa 2nybuHa)

PekomeHdyemasi monwuHa wjuma om 1 9o 5 mm.

PucyHok A.2 - MabapumHbie pasmepb! peaynsmopa MUK-112

Pa3zmemka omeepcmul Ha wjume

! 150 min

100 min

_____ S I 45 *08

PucyHok A.3 - Paamemka omeepcmuli Ha wume
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NMpunoxeHune b - NogkntoyveHne perynatopa. Cxembl

BHELWHUX coeaANHeHUM

AnanoroBble Bxoasl Al1, Al2
TCM/TCI

Tepmonapa

Tok

Hanpsxenue
\*j
I'Im'aHue§ m

wop
(o) i =24V i
DO1 DO2 LDJ
[ncKpeTHble BbIXOAbI RH
DO1, DO2 AHanorosbIv
BbIX0O[
PucyHok b.1 - [NodkmntoqeHue k peaynsmopy MUK-112 (ucnonHeHus Ha =24 B)
AnanoroBble Bxoabl Al1, Al2
TCM/TCTI
Tepmonapa
Tok
HanpsixeHue
\‘*'\
TpaHauncTop
Pene I Sl
Mutanne e e le elololo e le Te T
~220V
X1

DO1 p
[ncKpeTHble BbIXOAbI R
DO1, DO2 AHanorosbIn
BbIX0Oq

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

/
i rd]jﬂﬂhj D+
H=w ()
: b
- o o
= ] :
i I
= L]
= o
i 0 e
i OpOofs
D: (1
= 1
oo ey EER oLTS

PucyHok b.3 - lNonoxeHue nepembidek JP1 Ha nname npoueccopa 05151 8nibopa Ouarna3oHa aHarn0208020 8bixo0a

[MonoxeHune nepemblyek JP1 Ha
[nanasoH BbIXOAHOrO curHana nnare npoteccopa (CM. pUCyHoK
BblLLE)
OT 0 MA fo 5 MA [2-4], [7-8]
Ot 0 MA 0o 20 MA [2-4], [5-6]
Ot 4 MA o 20 mA [2-4], [5-6]
OT0Bao10B [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 - [NodknrodeHue ducKpemHbIx Hagpy3oK K peaynsamopy MUK-112

lMpumeyaHus.

Mpy nogknyYeHUM WHAOYKTMBHBIX HArpy3ok (pene, nyckaTenu, KOHTaKTopbl, COMeHouabl M T.n.) K
OMCKPETHBIM TPaH3UCTOPHBIM BbIXOA4aM KOHTposfepa BO u3bexaHue Bbixoda M3 CTPOsi BbIXOOQHOrO TpaH3ucTopa
n3-3a GONbLIOrO TOKa CaMOWHAYKUMWM napannenbHo Harpyske (obmoTke pene) Heobxooumo ycTaHaBnmBaTb
6nokvpytowmii avon VD — cM. cxemy MNOAKMNoYeHus. BHewHWn guop ycTaHaBnMBaTh Ha KaXAOM kKaHane, K
KOTOpPOMY MOAKIOYEHA MHOYKTUBHASA Harpyska.

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

PekoMeHaauum nNo NoAKMNOYEHUIO MHAYKTUBHOM Harpy3ku Ansa MexaHUu4eckoro perne.

roe, R1 - peanctop MJIT-1-39 Om-5%;
C1 - koHgeHcatop K73-17-630B-0,1-0,5 mk®-10%;
RH - MHOyKTUBHas Harpyska.

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

MpumeyaHus.
1. Ha pucyHke bB.5 ycnoBHO nokasaHO pacnonioXeHWe U HasHa4yeHue 3aMblKaloWwMX KOHTaKTOB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcmmanbHO fONYCTMMOE HanpsXXeHne U MakcMarbHO A0NYyCTUMBbINA TOK:
- 0o 250 B (8 A) nepemMeHHOro Toka nNpu pe3McTUBHOWN Harpyske;
- 0o 250 B (3 A) nepemMeHHOro Toka npu MHAYKTUBHOM Harpy3ke (cose=0,4);
-0oT1 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

[MpeobpasoBaTtens nHTEpdENCoB
BMW-485 (RS232/485), nnn
BlMn-52 (USB/485)

XERGY=Fc) L o 1200m
R1
* RS485
RZD o :I-‘
Lo
RGND
nd A+ B A+ B A+ B- | Mo 32 ycrpoiicTs A+ B-
{RS232unM USB | 01 02 03 31
MUK-112 MMK-121 MUK-21 MTP-8

PucyHok b.6 - OpzaHu3ayusi uHmepghelicHOU c8513u Mex0y KOMIMbIOMEPOM U peaynsimopamu

K ogHomy nopty COM wunmn USB komnbtoTepa MOXeT ObiTb MogknodeHo Ao 32 yCTPOWCTB, BKMoYas

1.
npeobpa3soBaTenb uHtTepdericos brN-485 (brin-52).
2. O6wasa anvHa kabenbHOM NMMHUN CBA3WM HE JoIMkHA npeBbiwaTe 1200 M.
3. B kauecTBe kabenbHOW NMMHUM CBA3W NPEANoYTUTENBHO NCMONb30BaTb 3KPAHUPOBAHHYIO BUTYIO Napy.
4. [OnvHa oTBeTBNeHun L, JomKkHa ObiTh Kak MOXHO MEHbLLIEN.
5. K uHTepdeNcHbIM Bxogam, pPacnofioXeHbiM B KpamHUX TOYKaxX COEAMHUTENbHOW NMHUM HeobXoammo

NOAKMIOYNTL ABa TepMUHAanbHbIX peauctopa conpoTuBneHnem 120 Om (R1 u R2). MNogknoveHne
pe3uctopoB k perynartopam Ne 01 — 30 He TpebyeTcs. [MNoaknioveHne TepMmMHanbHbIX pe3ncTopoB B 6noke
npeobpasoBaHus nHtepdericos brN-485 (blN-52) cmotpu B P3 Ha BIU-485 (BrNA-52). MogknioyeHne
TepMmuHanbHux pesmctopos B MUK —112 cmoTpu npunoxexue b.3 (pucyHok b.7).

Pasbem-knemma X3

MNpuemonepenaTymk
RS-485

[©)

JInHuns ceasm
(3kpaHnpoBaHHas BMTas napa)

1200m  XP2

Fm——————_———
1

MogkrtoueHve |
1
TepMUHarnbLHoro|
! _pesucropa _ !

PucyHok b.7 - PekomeHOyemasi cxema rnodkoyeHuUs1 uHmepgpetica RS-485
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NMpunoxeHune B - KOMMyHUKaunoHHbIe pyHKUUN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHbin perynstop MUK-112 obecneynBaeT BbINOMHEHNE KOMMYHUKALMOHHON OYHKLMM MO
uHTepdency RS-485, nossonsiowen KoHTponuposaTb W MoaudumumpoBaTe €ro napameTpbl Mpu MOMOLLU
BHeLLHero ycTponcTea (3BM, MMKpONpoLIECCOPHON CUCTEMBI YNPaBneHus).

MHTepdenc npegHasHavyeH ONS KOHMUIYpMpOBaHUSA perynatopa, ANS UCMONb3oBaHUA B KayecTBe
yAaneHHoro ycTtponcTsa npu paboTe B COBPEMEHHbIX CeTAX ynpasneHns u cbopa wuHdopmaumm (npuema-
nepegayn KomaHa v ganHeix), SCADA cuctemax u T.M.

MpoTokonom cBsA3n no uHTepdercy RS-485 sensetcs npotokon Modbus pexvum RTU (Remote Terminal
Unit).

[ns paboTbl HEO6XOAMMO HacTPOUTb KOMMYHUKALMOHHbLIE XapakTepuctukm perynatopa MAK-112 Takum
o6pasom, 4YTOGbLI OHM coBnaganu C HacTporkamMum obMeHa AaHHLIMW [MaBHOrO KOMMblOTEpA. XapaKTepucTuKu
ceTeBoro obmeHa HacTpausatoTca Ha YPOBHE SYS koHdurypauun.

Mpu obmeHe no MHTepdecHOMY KaHarny CBA3W, €Cru NMPOUCXOAMT nepedada AaHHbIX OT perynsitopa B
ceTb, Ha NnepegHen naHenu perynatopa muraeT nHgukartop IHT.

MporpammHo focTynHble pernctpbl perynsatopa MUK-112 npuBeneHsl B Tabnuue B.1.
Hoctyn k pernctpam onepaTusHoro ynpasneHnsa Ne 0-24 pa3pelueH NOCTOSHHO.

JocTyn k pernctpam nporpammunpoBanusa u koHdwurypaumm Ne 25-175 paspeluaeTcs B cnyvyae yCTaHOBKM
«1» B peructpe paspelueHms nporpammmposaHns Ne 24, KOTOpoe BO3MOXHO OCYLLECTBUTb Kak C nepeaHen naHenm
perynatopa MUK-112, Tak u ¢ nepcoHansHon 3BM.

KonnuyecTBo 3anpalumBaeMbix perMcTpoB He JOSMKHO mpesblwate 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynsatop MUK-112 B oTBeTe orpaHW4MBaeT UX KONMYECTBO A0 nepBbiX 16-TM perncTpos.

Mpu nporpammupoBaHn ¢ OBM HeobxogumoO KOHTPONMPOBaTb [AManasoHbl WM3MEHEHUS 3HayYeHui
napamMmeTpoB, yYka3aHHble B Tabnuvue B.1.

[ns obecnevyeHns MUHMManbHOrO BpeMeHW peakuuy Ha 3anpoc ot OBM, B perynsartope cyuwectsyeT
napameTp — SYS.02. «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynstopa 1 Takt = 250 Mkc». MUHMMansHo
BO3MOXHbIE TaliM-ayTbl A pa3fnnyHbIX CKOPOCTEW crneayroLLme:

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 nepegauun kagpa 3anpoca - naketa u3 8-mu 6anT onpegensieTcsi COOTHOLEHMEM
(roe: oguH nepenaBaembivi 6anT = 1 ctapt 6ut+ 8 6ut + 1cton 6ut = 10 6UT):

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

Ecnn Habnopatotca vacTele cbou npu nepefadve AaHHbIX OT perynsatopa, To Heobxoaumo yBENUYUTL
3Ha4YeHue ero TarM-ayTa, HO NPy 3TOM Y4YeCTb, YTO HEOOXOAMMO YBENUUMTL BpEMS MOBTOPHOrO 3anpoca ot IBM,
T.K. BCerga BpeMsi NOBTOPHOO 3anpoca A0MKHO ObiTb 6onblue Tanm-ayTa perynaropa.
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A
YnpaeneHue
(DTR/RTS)
Mepenava Mprem Mepepava
A t
MNepepnava
(Tx) - p——
3anpoc ot '
MNaBMm
A 4 T
Mpuem
(Rx)
OTBeT OT
Yperynatopa
—> >
t
Tdelay1 Tdelay2 Tdelayﬁ
e e |
TronHbiit
« >

PucyHok B.1 - BpemeHHble OuazpamMbl yripasneHusi nepedayel u npuemom broka uHmepgpeticos bI-485 (BI1-52)

Tdelayr — 3adepxka Ha aBTomaTmyeckoe nepeknioveHve bBlMN-485 (BMU-52) Ha npvem paHHbiX. OHa
CcoCTaBnsieT BpeMsi nepegaydn ogHoro 6anTa.

Tdelay2 — BPEMSA peakumy yCTPONCTBa Ha 3anpoc AaHHbIX.

Tdelay3 — 3a4€epKKa Ha nepegady nocnegHero 6avita n3 6ydepa B nMHMIO.

Tronweit — MUHUMarnbHOe BpeMs OTBeTa.
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MpunoxeHue B.2 Tabnuua nporpammMHO AOCTYNHbLIX PErMCTPOB perynaTopa

MUK-112
Tabnuuya B.2 — [MpozpammHo docmyrnHbie peaucmpb! peaynsmopa MUK-112
S
5 ,§ g g & ®opmar MyHkT HaumeHoBaHue napameTtpa [Ouana3oH n3ameHeHusi
20 = AHHBLIX MEHIO (mecATUYHBIE 3HaYEHNSA)
> E 9 A
[
eco
PerncTtp naeHtudukauum perynsaropa: 112 01 DEC (sHaueHve
03 0 INT SYS.04 Mn.6aiT - kog (Moaenb) perynatopa 112 DEC, peructpa)
Crt.6anT - Bepcus nporp. obecneyenus 01 DEC 112 01 DEC (no-6awntHo)
03 12 INT MNepeaHss 3HayeHne aHanoroeoro Bxoga All, Al2 OT MuHyc 9999 710 9999
naHenb napametp
03/06 3 INT SYS.04 Koppekuusi nokaszaHuin gatyvka
TEpMOKOMMeHcaumm
03 4,5 INT Bbixogbl DO | Peructp amckpeTHbix BbixogoB DO1 n DO2 0 — oTKn., 1 — BKN.
Nepentsisi 3HayeHve ynpaBnsioLLero BO3a4encTems,
03 6 INT ngHgnb nogaBaeMoro Ha aHanorosbii Beixog AO OT10p[099,9
perynsitopa
03 7 INT Mepearss Pexunm paboTbl perynatopa 0- py4Hon, 1— aBTOMaTUY.
naHenb
03/06 8,9 FLOAT ”ggﬁg:‘:‘” 8apaknas Touka (slave/master) OT MMHYC 9999 710 9999
03/06 10 FLOAT PaccornacoBaHve mexay BXOAHbIM
napametpom PV u 3agaHvem perynsatopa SP
MonoxeHne mexaHnama. 1) BHyTpeHHss Ot 0000 Ao 0999
03 /06 11 FLOAT nepemMeHHas crnexeHus 3a Bbixogom 6e3 OC. 2)
Bxop Al2 ¢ OC.
03 /06 12,13 FLOAT E:ggg KoadhdpuumeHT ycunenus(slave/master) Ot 000,1 go 050,0
03 /06 14,15 FLOAT E:Bgi Bpems nHTerpupoBanus(slave/master) Ot 0000 go 6000
03/06 16,17 FLOAT E:Bgé Bpewmsi gudbdepeHumpoBaHus(slave/master) Ot 0000 go 6000
03 /06 18 - 23 FLOAT PesepB
0 — 3anpeLyeHo,
03 /06 24 INT LOAD.00 PaspeLueHve nporpammmnpoBaHns 1 — paspelueHo
AIN1.00;
03/06 25,26 INT AIN2.00 Twn wkansbl OT10po 17
AIN1.01; o
03 /06 27,28 INT AIN2.0L HwxHuiA npegen wkanbl OT MuHyc 9999 no 9999
03/06 29,30 INT 2”:"%83 BepxHuii npegen wkanbl OT MuHYyC 9999 o 9999
AIN1.03; 0 — «XXXX», 1 = «XXX,X»,
03/06 31,32 INT AIN2.03 [MonoxeHue geunmanbHOro pasaenurens 2 = XX XX, 3 — €X, X000
AIN1.04; [MocTosiHHaa BpemMeHn BXOAHOro LndpoBoro "
03/06 33,34 INT AIN2.04 dunbTpa Ot 000,0 go 060,0
AIN1.05; MakcumanbHas AnMTenbHOCTb MMNYTIbCHON NMOMEXMU "
03/06 35,36 INT AIN2.05 NS curHana Ot 000,0 go 005,0
AIN1.07; MeTopn TeMnepaTypHOW KOPPEKLIMM BXOAHbIX 0 — pyyHas
03/06 37,38 INT AIN2.07 | curHanos Tepmonap 1 — aBTOMaTH4ECKas
AIN1.08; 3HayeHve TemnepaTypbl B peXnMe py4Homn
03706 39,40 INT AIN2.08 KOppeKUUN BXOAHbIX CUrHANoB OT TepMonapsbl OT muHyc 99,9 0 99,9
03/06 41,42 INT ggﬁ%gi KoadpduumeHT Koppekuum (CMeLLeHne) OT MuHyc 9999 no 9999
DOT1.00; JNoruka paboTbl BbIxogHoro yctponctea DO1,
03/06 43,44 INT DOT2.00 DO2 OT1 0000 oo 0006
03/06 45,46 INT DOT1.01; MICTOYHUK aHanoroBoro curHana ans OT 0000 0 0001
DOT2.01 ynpaBneHus AUCKPETHbIM BbIXOA0M
00,00* — cTaTnyeckun
DOT1.02; [nuTenbHOCTb MMMyNbCca BbIXO4HOIO N .
03706 41,48 INT DOT2.02 ycTtponctea DO1, DO2 000,1 99919
MMMYNbCHBbIN
03/06 | 4950 | FLOAT | DPOTLO3 1y raeka MIN DOL, DO2 B Ananasone wkans!
DOT2.03 BblGpaHHOro TMna garymka
03/06 | 5152 | FLOAT | DPOTLO% | yeraska MAX DO1L, DO2 B Ananasone wkans!
DOT2.04 BbIOPaHHOro TMNa gartynka
03 /06 53,54 FLOAT 88$;82 'mcTepesuc BbixogHoro yctponctesa DO1, DO2 OT MuHyc 9999 no 9999
DOTL1.06; BesonacHoe nonoxeHne BbIXOOHOrO ycTporcTBa | 0 — nocnegHee nonoxeHune
03/06 55,56 FLOAT DOT2.06 DO1 1 DO2 npu 06pbIBE AaTyuka 1 — oTkn. 2 — BKII.
3/06 57 INT CTRL.00 Tun perynatopa Ot 0000 go 0012
CTRL.01; 0000 — obpaTHoe
03 /06 58,59 FLOAT CTRL.04 Tun ynpaBneHus perynatopa(slave/master) 0001 — npsivoe
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OkoH4aHuUe mabnuuysl B.2 — [poepammHo docmyrHbie peaucmpbl peaynsmopa MUK-112

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 NAA4-LUIAM Ot 000,0 go 999,9
03 /06 63 FLOAT CTRL.08 MuHUManbHasa AnuTensHOCTb MMnynsca TMUH Ot 000,0 oo 999,9
03/06 64 FLOAT | CTRLOg | 3aAepxia Ha skniouene DO s OT 000,0 o 060,0
NPOTUBOMOSIOXHOM HanpaBneHun
CTRL.03; 30Ha HeYyBCTBUTENBHOCTH 3-X MO3NLIMOHHOIO
03706 65,66 FLOAT CTRL.06 perynsaTtopa (MepTBas 3oHa(slave/master)) Ot 0000 A10 9999
03/06 67 INT CTRL.10 'McTepesnc BbIXOOHbLIX YCTPONCTB MMMYMbCHOMO Ot 0000 A0 0900 ?
perynsitopa
03/06 68 INT CTRL.12 Orpanunyernne MAX aHanorosow s4emnkm Ot 0000 A0 109,9 ?
perynsitopa
03/06 69 FLOAT | cTRL11 | Orpanudenue MIN aHanoroson sueiky OT muHyc 009,9 Ao 109,9 ?
perynsitopa
BesonacHoe nonoxeHne Bbixoda perynsatopa B
03/06 70 FLOAT CTRL.13 criyyae oTkasa gartdvka, NMHUK CBA3W Unu Ot 0000 oo 0003
M3MEPUTENBHOIO cuUrHana
03/06 7 INT CTRL.14 3HaueHne 6e30MacHOro NonoXeHus, OT 0000 70 099,9
yCTaHaBnMBaeMoe nosib3oBaTenem
03 /06 72 INT Peseps
03/06 73 INT CTRL.22 KoadpuumeHT koppekumnm K OT muHyc 99,99 go 99,99
03 /06 74 INT CTRL.23 CwmeLleHre npw koppekunn B OT MnHyc 9999 go 9999
03/06 75 INT CTRL.24 Orpanuuenre MIN Bxoga Al2 ansi pyHKUMn OT MuHyc 9999 no 9999
KOPPEKUMM Unn NpeaBapeHmst
03706 76 INT CTRL.25 OrpanuueHne MAX Bxoga Al2 ansa dyHKUuiA OT MuHyc 9999 no 9999
KOPPEeKUMM Unn npeaBapeHmst
03 /06 77 INT CTRL.15 3anpeT nsMeHeHus1 3agaHns Ot 0000 oo 0001
03 /06 78 INT CTRL.21 HasHnaueHus aHanorosoro Bxoga Al2 Ot 0000 oo 0003
03 /06 79 INT CTRL.16 Tun TEXHONOrMYECKON CUrHanu3aunm Ot 0000 go 0001
03 /06 80 INT CTRL.17 YcTaBKka TeXH. CurHanusauum "MUHUMym" OT MnHyc 9999 go 9999
03 /06 81 INT CTRL.18 YcTaBka TeXH. CurHanusauum "makcumym” OT MuHYyc 9999 no 9999
03 /06 82 INT CTRL.19 'McTepesnc TeXHONOrMYecKon curHanMsaumm Ot 0000 go 0900
03/06 83 INT CTRL.20 PaspelueHre JONOMHUTENBHON MHAMKALMK OT 0000 0 0001
napamertpa
McTOYHUK aHanoroBoro curHana gns
03 /06 84 INT AOT.00 yrnpaBreHus aHanorosbim Bbixogom AO Ot 0000 go 0002
(dPyHKUMSA peTpaHcMuccum)
03/06 85 INT AOT.01 HanpasneHwve BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoe
03/06 86 INT AOT.02 Haqaanc:e 3Ha4YeHne BXOOHOro curHana OT MUHYC 9999 710 9999
paBHoe 0% BbIXOAHOrO curHana
87 KoHeuHoe 3HayeHue BXOAHOro CurHarna paBHoe
03/06 INT AOT.03 100% BLIXOHONO CUIHANA OT MuHYyC 9999 o 9999
AIN1.06,
03 /06 88,89 INT AIN2.06 KonunyectBo Touek nuHeapusaumm Ot 0000 po 0019
LNX1.00 — | ABcumcchbl OMOPHbIX TOYEK NMHeapu3aunm
03/06 90-109 INT LNX1.19 aHanorosoro Bxoga AIN1 Ot 00,00 A0 99,99
i LNX2.00 — | ABcumcchbl OMOPHbIX TOYEK NMHeapu3aunm
03 /06 110-129 INT LNX2 19 aHanoroBoro exona AIN2 Ot 00,00 go 99,99
LNY1.00 - | OppauvHaTbl ONOpHbIX TOYEK NMMHeapusaumm
03 /06 130-149 INT LNY1.19 aHanorosoro exopna AIN1 OT MuHYyCc 9999 o 9999
LNY2.00 — | OpaguHaTbl ONOpHbIX TOYEK NIMHeapu3aumm
03 /06 150-169 INT LNY2.19 aHanoroBoro exona AIN2 OT MuHyc 9999 no 9999
AIN1.09 MuHUManbHOe 3Ha4YeHne 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 Ot 2000 go 22000
CALO.00; HavanbHoe 1 koHeYHoe 3HaveHne KannbpoBKu
03 /06 174, 175 INT CALO.01 WKanbl Bbixoga AO OT MuHYyC 9999 o 9999
03/06 176 INT HauyanbHoe 3HayeHue LKanbl KanMbpoBkM
[aryvka TepMOKOMMIeHcaLmm
03/06 177 INT KoHeuHoe 3HauveHue Lkanbl KanubpoBku
Aartyuka TepMOKOMMEHcaLMm
03 /06 178 INT Mepeariss Owunbka Bxoaa
naHenb
03/06 179 INT Mepenrss Owwmbka KannmbpoBku
naHenb
03/06 180 INT Mepeannn Ownbka nonb3oBaTens npu KanMbpoBke
naHenb
03 181 INT SYS.02 Tavim-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 Or0p012
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Mpunoxexune B.3 MODBUS npotokon

B.3.1 ®opmaT Kaxpaoro 6anTa, KOTopbiii NPUHMMaETCA U NnepepaeTcs Npuéopamu creayroLmin:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnaglumn 6ut nepegaeTcs nepBbIM.

Kagp Modbus coobLieHuns cneaytoLuin:

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

Foe k<16 — KonmyecTBO 3anpalimBaembix pernctpoB. Ecnn B kagpe 3anpoca 3akasaHo 6Gonee 16
perucTpos, perynatop MVK-112 B oTBeTe orpaHMYMBaEeT NX KONMYECTBO A0 nepBbiX 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTponcTBa

Apgpec perynstopa (slave-yctpovictBa) B cetn (1-255), no kotopomy obpauwaetca SCADA cuctema
(master-ycTponcTeo) co cBoMM 3anpocom. Koraa yaaneHHbIi KOHTPOMnep nockinaeT CBOW OTBET, OH pa3MellaeT
3TOT e (COBCTBEHHbIN) aapec B 3TOM Mose, Y4Tobbl master-yCcTpoMCcTBO 3HAro Kakoe slave-ycTpolcTBO oTBevaeT
Ha 3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbLHbIN KOA onepauumn

MWK-112 nopgaepxuBaeT cnegyowime pyHKunm:

Function Code PyHKUMA
03 YteHue pernctpa(os)
06 3anucb B 0auH perucTp

B.3.4 Data Field. Mone nepeaaBaembIx AaHHbIX

lMone paHHbIX coobuieHuns, nocbinaemoro SCADA cucTemoln yAaneHHOMY KOHTPOSNepy COAEPXUT
Ao06aBoYHO NHpopMaumio, kKoTopas Heobxoauma slave-ycTporcTBy Ana aetanusaummn dyHkumn. OHa BKNOYaeT:

® HayanbHbIN aapec perncTpa v KoNMYecTso perncTpoB Ansa dyHkuum 03 (YTeHue)

® afpec perncTpa n 3HadeHHue aToro pernctpa ansa dyHkuun 06 (3anuce).

lMone AaHHbIX cOOBLLEHNs], NOCLINAaeMoro B OTBET yAaneHHbIM KOHTPOSNEPOM COAEPXKNT:
e KonuyecTBo 6ant oTBeTa Ha dyHKumto 03 u cogepxnMoe 3anpalLnmBaeMblX PErMCTPOB
® afpec pernctpa v 3HayeHHue 3Toro permcrpa Ansa yHkuum 06.

B.3.5 CRC Check. None 3Ha4yeHUsi KOHTPOJNIbLHOW CYMMbI

3HayeHVe 3TOro nonsi - pesynbTaT KOHTPOMS C MOMOLLbI LMKnuMveckoro usbbitodyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobweHusa (address, function code, data) nepepawolwee yCTPONCTBO
paccuntbiBaeT CRC kog 1 nomellaet ero B koHew, coobuieHns. MNpuemHoe yctporncteo paccumTeiBaeT CRC kog
NPUHATOrO coolLleHns u cpaBHuBaeT ero ¢ nepegaHHeim CRC kogom. Ecnn CRC kop He coBnapaeT, 3To
03Ha4aeT YTo MMEeeT MECTO KOMMYHUKaLMOHHAsA olwnbKa. YCTPOMCTBO HE BbINOMNHAET AENCTBUA N HEe JAeT OTBET B
cnyyae obHapyxeHust CRC owmnbku.

MocnepoBaTensHocTb CRC pacyeTos:

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

. Ucknrovatowee I ¢ nepebivn 8 61T Harita coobuieHusa n cogepxumbim CRC peructpa.

. CoBur pesynbTaTta Ha oavH 6uT BNpago.

. Ecnu cosuraemeiin 6ut = 1, nckniovatrowee UNU copepxxumoro pernctpa ¢ A001h 3HaueHnem.

. Ecnu coguraembliii 6UT Hynb, NOBTOPUTL Luar 3.

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

. Ncknovarowee UITN co cnepytowmmn 8 6ut GawTta coobuueHns n cogepxmmbim CRC peructpa.
. MoBTOpATHL Waru ot 3 oo 7 noka Bce 6aiTbl coobLEeHNs He obpaboTatoTcs.

. KoHneuHoe copepxnmoe perncrpa u 6ygeT 3Ha4eHNEM KOHTPObHOM CYyMMBbI.

O©CoONOODAWN=

Korpa CRC pa3amelyaeTcs B KOHUe coobuieHuns, mnagwmi 6ant CRC nepenaetcsa nepsbIM.
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MpunoxeHune B.4 ®opmaTt KoMaHAa

YreHune Heckonbkux peructpoB. Read Multiple Register (03 )
Crnepytowmn dgopmaT Ucnosnb3yeTcs AN nepeaayy 3anpocoB OT KOMMbOTepPa U OTBETOB OT YAAIEHHOro
YCTPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:

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

Foe «NUMBER OF REGISTERS» 1 n <16 — KOnM4ecTBO 3anpaluMBaeMbiX peructpoB. Ecnn B kagpe
3arnpoca 3akasaHo 6onee 16 peructpos, perynsatop MMK-111 B oTBeTE OrpaHU4MBaET UX KONIMYECTBO [0 NepBbIX
16-Tn perncTpos.

Mpumep 1:

1. UteHue pernctpa

3anpoc yctponctBy. 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 perucTtp

Cnepyolwas komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHune 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:

YcTaHoBUTbL 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 lpn onepaumax BBoga / BbiBoga (C nporpammHbiM ynpasrneHvem DTR/RTS), Heobxoanmo
yaepxusatb curHan DTR/RTS po okoHvaHus nepedayv kagpa 3anpoca. [na onpegeneHus MoMeHTa nepepayn
nocnegHero cumsona u3 Gydepa nepegadn COM noprta pekomMeHOyeTcs MCNonb3oBaTh AaHHYK DyHKUMIO:
WaitForClearBuffer.

void WaitForClearBuf(void)

{
byte Stat;

__asm

al: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
NPUHATUS Kagpa 3anpoca. [Ana oxuaaHus Kagpa oTBeTa He pekomeHayeTcs ucnonb3oBatb WinApi: Sleep( ), a
ucnonb3oBaTe OVERLAPPED cTpykTypy 1 onpefensaTb NonyyeHne OTBETa OT perynsaropa criefyoLwum KOAoM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TaimayT Ha nony4eHve oTeeTa.

B.5.3 lNocne nepegayn kagpa oTBeTa perynsatopy Heobxoguma naysa =1McC AN NepekrniodeHns B Pexmm
npvema. [na oxuaaHus Takke He pekomeHayeTcs ncnonb3oaTb dyHkumio WinApi Sleep( ).

B.5.4  Tlpumep pacyeTa KOHTPONbHOW CyMMbI Ha f3blke CU:

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

{

unsigned int crc;
unsigned char bit_counter;
crc = OXFFFF; [l initialize crc

while ( number_byte>0 )

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

if ( crc & 0x0001 )

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

}
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MpunoxeHue B.6 Bnok KOHTpons own6okK

B cucteme BO3MOXHbI OLLMOKK Tpex TUNoB.

1) «Owunbka Bxoga», Korga BXOOHOM CUrHam BbIXOAMT 3a npegenbl [OMyCTUMOro JuanasoHa C
nocneaywowen nugmukauuen Errl nnn ErrH Ha gucnnee NMAPAMETP u coOTBETCTBEHHOW YCTaHOBKOWM

ouToB B peructpe 110

Peructp 178 “Owwmnbka Bxoga” cknagbiBaeTcs Co CrieayroLwmx 6uTos:

7 6 5 4 3 2 1 0

6 5 4 3 2 1 0

EnL |

03 03 03 03 03 03 03 03
Crapwwuii 6ant

03 03 03 03 03 03 03 03
Mnagwwuin 6ant

2) «Owmbka kanmbposkn» — NnapameTpbl kannubposkn Al n/nmn Al BLIXOAAT 3a AONYCTUMbIA AMAMNA30H.

Kontponupyetca Ha ypoBHsix AIN.09 u AIN.10 ans cpaBHeHWs C faHHbIMM Tabnuupl 5.2 ans
COOTBETCTBYHOLLIErO TMMA AaTtunka. BoamoxHas npuymnHa — HEBEPHO NpoBeAeHa KannbpoBka.

Peructp 179 “Owmbka KannbpoBKkn” CkNafbIBaeTCsi CO CriedyroLwmnx 6uTos:

7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
[>T ><[>< ErcH ErcL |
03 03 03 03 03 038 03 03 i 03 038 03 03 03 03 03 03

Crapwwii 6ant

Mnapgwwn 6ant

MHovkaums paHHoW oOwuvbkM BO3MOXHa Tombko B pexume KOHOUIMYPALNA. Tpu Hanuumm

COOTBETCTBEHHON OLUNOKM BKIHOYAETCA COOTBETCTBEHHbIE NHONKaTOpPbI

A — BepxHWN npegen

curHana AUI BHe ponyctumoro guanasoHa, V- HwkHUM npegen curHana AL BHe gonycTtumoro

[amanasoHa.

«Ownbka nonb3oBaTensa» npu KaJ'IVI6pOBKe nMmeetT MecTo Npu nonbiTke 3adaTb NapamMeTpbl,

KOTOpble BbIXOOAT 3a }J,OI'IyCTVIMbII7I

Anana3oH

aona  gaHHoro Tuna BXOAHOro CurHana.

MpoeHtudmumpyetca coobuwenve ErrC Ha gucnnee NMAPAMETP ¢ ycTaHOBKOW COOTBETCTBYHOLLETO

6uta B peructpe 112.

Pernctp 180 “Owmnbka nonb3oBaTtens” cknagbiBaeTcs Co crieayowmx 6utos:

7 6 5 4 3 2 1 0

7 6 5 4 3 2 1 0

REM | MAN |

03 03 03 03 03 03 03 03
Crapwwin 6ant

03 03 03 03 03 03 03 03
Mnagwwuin 6ant

But MAN — cooTBeTcTByeT ownbke npu kanubpoBke c nepegHen naHenu, REM — cooTtBeTcTByeT
nonbITKE 3anncy 3aBeOMO OLLIMOOYHbIX NapamMeTpoB KannubpoBKN C BEPXHETO YPOBHSI.
CoobLieHne ErrC KBUTMpPYeTCS MOBTOPHLIM HaxaTueM knasuwm [&].

BoamoxHble NPUYNHbI:
- OTCYTCTBME BXOOHOro curHana,

- HeCcooTBeTCTBUE Bbl6paHHOFO ThNa BXOAHOIo curHana yCtaHOBTEHHbIM NnepeMblYKam;

- He npoBoaunach kannbposka.
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NMpunoxeHue I' - CBogHasa Tabnuua napameTpoB
perynatopa MUK-112

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

Enm-
n 3HaueH. no LWar
YHKT Na HULbI [Ouana3oH n3meHeHusi ) ) Pasmen n
pametp ymon usme A pumeyaHue
MEHI0 n3me- napameTpa
YaHuio HeHus
peHus
PID (F :d) HacTtpowka koachdpuumeHntos NMUA perynatopa
00 KoadhduumeHT ycunenus | ea. 000,1 - 050,0 001,0 000,1
perynstopa SLAVE
(Begomblii)
01 Bpems nHterpupoBaHns | Cex. 0000 — 6000 0020 0001 0000 — oTKn.
perynsatopa SLAVE
(Begomblii)
02 Bpemsa CeK. 0000 — 6000 0000 0001 0000 — oTKn.
anddepeHunpoBaHust
perynsitopa SLAVE
(Begomblif)
03 Bpems uHTerpmpoBaHusa | eq. 000,1 - 050,0 001,0 000,1
perynstopa MASTER
(BepyLmin)
04 Bpewmsi uHTerpmpoBaHus | cek. 0000 — 6000 0020 0001 0000 — oTKn.
perynstopa MASTER
(Beaywunit)
05 Bpewms cexk. 0000 — 6000 0000 0001 0000 — oTkn.
anddepeHumpoBaHms
perynstopa MASTER
(BeQymi)
AIN1(A /n 1) HacTpoiika napameTpoB 6510ka npeo6pa3oBaHUA aHaNoroBoro
BXxoAaHoro curHana Al1
00 Twn aHanorosoro Bxoaa 0000 — uHTepdencHbIt BBOA 0000 0001
0001 — NUHeNHbIA
0002 — kBagpaTU4ecKnin
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI 5001, Pt50
0007 — TCI1 10001, Pt100
0008 — rp.21
0009 — nuHeapu3oBaHas Wwkana
0010 — Tepmonapa
NHeapusnpoBaHaa
0011 — Tepmonapa TXK (J)
0012 — Tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TIM10 (S)
0016 — Tepmonapa TIMP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHYyc 9999 o 9999 000,0 Mnaguwiui
pasmaxa Lwkarnbl en. paspan
02 BepxHuit npegen TexH. | OT MuHyc 9999 o 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 U3MEHNUT
aeummanbsHoro 000,1 Henbas.
pasgenutens 00,02
0,003
04 [MocTosiHHas BpemeHu cexk. 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
UMMYNbCHON 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)
CWUrHanos 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
CcurHasoB 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 pezynsmopa MUK-112

Enm-
3Hau4eH. no LWar
MyHkT HUUbI Onana3oH nameHeHus
MapameTp yMmorn- usme- | Paspen MpumeyaHue
MEHI0 n3me- napameTpa
YaHuK HeHus
peHus
10 MakcumarnbHoe 3HaueHne | Kog Ot 1.000 go 22.00 TonbKo KOHTPOrb
BXoAHoro curHana AL ALM
11 KoHTponb cMeLleHns TEXH. OT muHyc 999,9 oo 999,9 WHayumpyeT 3HaveHve
aHaroroBsoro Bxoga en. napametpa CORR.01
AIN2(F 1n2 )HacTpoiika napameTpoB 6510ka Nnpeobpa3oBaHusi aHaNoroBoro
BXogHoro curHana Al2
00 MapameTpbl ypoBHS AIN2 CwMm. napameTpbl
...... aHarnorn4yHbl Nnapamert- ypoBHs AIN1
11 pam ypoBHsa AIN1
AOT (HoF) KoHdmrypaums dpyHkumnm petpaHcmmuccun AO
00 MICTOYHUK aHanorosoro 0000 — nsmepsiemas 0000 0001 3.8 OTKMOoHeHe
curHana ans BenuyunHa PV E';"*”C“ﬂemﬂ no
ynpassieHus 0001 — OTKIIOHEHME P\(/)E)SMgf%HLU-HrILu /2
il-é)aJ'IOI'OBbIM BbIXO4OM 0002 — 3apgaHHas Todka SP e BI‘IU(J s HIALL )
COOTBETCTBEHHO BerHMVI
W HUOKHUI npegen wkanbl.
01 Hanpasnexue 0000 — npsmoe 0000 — AO=y
BbIXxogHoro curHana AO 0001 — obpaTHoe 0001 — AO=100%-y
02 HauanbHoe 3HauyeHune TEXH. OT MuHyc 999,9 1o 999,9 0000 0001 C y4yeTom geummansHoro
BXOAHOroO curHana eq. paspenurens.
paBHoe 0% BbIXOOHOrO
curHana
03 KoHe4yHoe 3HayeHne TEXH. OT mMuHyc 999,9 go 999,9 0100 0001 C yueTom feurmarnsHoro
BXOZHOrO curHana en. pasgenurens.
paBHoe 100%
BbIXOOHOIO curHana
DOT1 (dok 1) KoHdomrypauusa BeixogHoro yctponcrtea DO1
00 Jlornka paboThbl 0000 — UHTEPENCHBIN BbIBOA
BbIXOAHOTO YCTPOMCTBA 0001 — Gonblue MAX (oTHoCUTENBHO MIN—
DOA 0002 — meHbLwe MIN MAX cooTBeTcTBYIOLLErO
0003 - B 30He MIN-MAX 3.10 DO);
0004 - BHe 30HbI MIN-MAX :
(oTHocutenbHo MIN— MAX
cootBetcTBytouiero DO) =5 -->DO cpaborTaer,
0005 — 0606LeHHas ecnu B kakoM nnbo Bxoae
curHanmsauyms napameTp BblngeT 3a
0006 — He ucnonb3yeTcs, BbIXOA, paMKu TEXHONOrM4eckom
OTKN curHanumsaugumm
01 McTOYHUK aHanoroBoro 0000 — Bxog Al1 0000 0001
curHana ons npasreHns 0001 — Bxopa Al2
[AVCKPETHBIM BbIXOAOM
DO1
02 [nutenbHOCTb MMNyrbca | Cex. 000,0 —999,9 000,0 Mnag- 000,0 - cTatu4eckuit
BbIXOAHOrO yCTpoWcTBa wni 3.10 000,1-999,9 -
DOl paspsan UMNYNbCHbIN
(aMHamMmnyecknin)
03 Ycraska MIN DO1 TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeTOM geumm.
en. BbIGpaHHOro TmMna pasgenutens
aHanoroBoro curHana n3mepsieMon
BENNYMHBI
04 Yctaska MAX DO1 TEXH. B avanasoHe wkanbl 080,0 000,1 C yyeTom geumm.
en. BblBpaHHoro Tuna pasgenutensi
aHarnoroBoro curHana n3mepsieMoi
BENVNYMHBI
05 'mcTepesnc BLIXOOHOTO | TEXH. OT MuHyc 9999 1o 9999 000,5 Mnag,.
yctpovictea DO1 en. paspan
06 BesonacHoe nonoxeHne 0000 — nocnegHee 0000
BbIXOOHOrO yCTpOWCTBa nonoXxeHue
DO1 B cnyyae oTkasa 0001 — oTkn.
[aTyuvka, NMHUK CBA3U 0002 — BKn.
U N3MepPUTENBLHOTO
curHana
DOT2 (dokd) KoHdmrypaumsa BeixogHoro yctponctea DO2
00 AHanormyHo
napameTpam
KOHdUrypaumm
06 BbIXOAHOMO YCTPOWCTBA

DO1
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[MpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112

Enm-
n 3Hau. no LWar Pas-
YHKT Na HULbI [Avnana3oH n3meHeHus ) ) a3 n
pametp ymon n3me pumeyaHue
MEHI0 n3me- napameTpa Januio HeHus: aen
peHus
CTRL (n': Er L) KoHdpurypaumsa cTpykTypbl perynstopa
00 Twn perynatopa 0000 — 2-X NO3ULMOHHbIN 0000 0001
0001 — 3-X NO3ULMOHHbIN 3.9
0002 - Na-wmnm
0003 - NNA-aHanoroBbIn
0004 — MNMa-aHanoroskIn
COOTHOLLEHNSI
0005 — kackagHbin MAO-
aHanoroBbIv
0006 — NMa-aHanoroBkIn ¢
BHELL. KOppeKuuen 3agaHus
0007 — MNM-aHanoroBkIn ¢
BHELLUHUM 3a4aHusAM
0008 — M O-nmnynbCHbIN
0009 — MNO-nMnynbCHBbIN
COOTHOLLEHUI
0010 — kackagHbin MAMO-
MUMMYNbCHBbIN
0011 — MUA-MMMYyNbCHBIN C
BHELL. KOppeKuuen 3agaHus
0012 — M A-nMnynbCHbIN ©
BHELLUHUM 3a[aHVAM
01 Twn ynpaBneHus 0000 — obpaTHoe 0000 E=SP-PV
perynsatopa 0001 — npamoe E =PV -SP
02 CKOpPOCTb AVMHAMUYECKOWN | TEXH. 000,0 — 999,9 000,0 000,1 4.6.2 0 - oTkn. C yyeTom
6anaHcpoBKM 3agaHns | eA/MUH Aeu. pasgenurtens
03 3oHa TEXH. 000,0 —999,9 0000 3.10 [aHHbIn napameTp
HEYyBCTBUTENBHOCTM 3-X | ea. npencrasnseT
noauumoHHoro u 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 [aHHbI napameTp
HEYYBCTBUTEMNBHOCTU en. npeacraBnset
MG - perynatopa NOMoBMHHOE
Master (MepTBasi 30Ha) 3HayeHve 30Hbl. C
y4eTOM AEeLIMM.
pasgenutensa PV
07 Bpems mexaHuama Tm Cexk. 000,0 —999,9 010,0 000,1 [ns umMnynbcHOro u
unu nepvog NUA-WNM LLIWM perynsaTopa
08 MuHMManbHasa anuTenb- | Cek. 000,0 - 999,9 000,1 000,1 [ns umnynscHoro
HOCTb MMnNyrnbca TMUH perynsitopa
09 3agepxka Ha BKIIOYEHNE | Cek. 000,1 - 060,0 000,1 000,1 3.10 [ns umnynbcHoro
DO B NpOTMBOMOIOXHOM perynsitopa
HanpaBneHun
10 nctepesuc 2-x, 3-x TEXH. 0000 - 0900 0000 3.10 C y4yeTOoM geuum.
NO3ULMOHHOIO eq. pasgenutensa PV
perynaTtopa
11 OrpaHuyenvne MUH % 000,0 - 099,9 000,0 Ons N0 —
aHarnoroBow A4enku aHanorosoro u MO
perynaTopa — UMM perynsTopa.
12 OrpaHuyeHne MAKC % 000,0 — 099,9 099,9
aHarnoroBow A4enku
perynstopa
13 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXO4a perynsropa B nonoXxeHve
crnyyae oTkasa gaTyvka, 0001 -0% (oTkn.)
TNVHWK CBSA3U UNn 0002 — 100% (Bkn.)
N3MEpPUTENbLHOTO 0003 — be3onacHoe
curHana MONoXeHWe ycTaHaB-
nvYBaeMoe nonb3oBaTenem
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[MpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112

Enm-
3Hau. no LWar
MyHKT n HULbI [Onana3oH nameHeHus ) ) Pas- n
MEHIo apameTp n3me- napameTpa ymon n3me aen puMeyYaHue
YaHu HeHuA
peHus
14 3HayeHue 6e3onacHoro
NONOXeEHWs
ycTaHaBnnmBaemoro % 0,0 —099,9 000,0 000,1
nonb3oBaTtenemM
15 3anpeT nsameHeHus 0000 — paspeLueHo [ns perynaTtopa
3apaHunsA 0001 COOTHOLLEHMUSA
16 Twn TexHonorm4yeckon 0000 — abcontoTHas 0000 0001 3.11
curHanusagum 0001 — geBnaunoHHas
17 YcTtaBka "MUHUMYM" TEXH. B ananasoHe wkanbl 040,0 3.11 C yyeTom geunm.
TEXHONOrM4yeckon eq. BblBpaHHOro T1na pasgenutensa PV
cuUrHanmsaumm aHasioroBoro curHana
18 YcTtaBka "Makcumym" TEXH. B ananasoHe wkanbl 060,0 3.11 C yyeTom geunm.
TEXHONOrM4yeckon eq. BblBpaHHOro TMna pasgenutensa PV
cuUrHanmsaumm aHasioroBoro curHana
19 'nctepesuc TEXH. 000,0 - 090,0 000,0 3.11 C yyeTom geunm.
TEXHONOrM4Yeckomn eq. pasgenutens PV
cuUrHanmsaumm
20 Paspeluexne 0000 0001 0001
OONONMHUTENBHON 0001 — paspeLueHo
MHAMKALMM napameTpa
21 HasHaueHus 0000 — He ucnonb3yeTcs
aHanorosoro Bxoga Al2 0001 - obpaTHasi cBsi3b Mo
NMOMOXEHMWIO MEXaHN3Ma
MMMYMbCHOrO perynaropa
0002- Bxog, npeaBapeHns
yNpaBnsoLwero BO34eNCTBUSA
perynatopa
0003 - nHankaums nonoxe-
HWUS1 UMMNYNBbCHOTO MEXaHn3Ma
22 KoadbdpuumeHt OT mMuHyc 99,99 go 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 dyHKuuA
KOppeKuum nnm
npegBapeHust
25 OrpaHuyenne MAX OT mMuHyc 9999 no 9999 099,9 000,1
Bxoda Al2 aonsa dyHKuuin
KOppEeKUMmM nnm
npenBapeHust
LNX1 (n'_ nu :') AGcuucchbl (X) onopHbIX TOYeK NnMHeapu3auum Bxoaa Al1
00 Abcumcca HavanbHoro % 00,00 — 99,99 00,01 5.2
3HayeHus (B % ot
BXOJHOrO curHana)
_l-
19 Abcumcca 19 Touku % 00,00 — 99,99 00,01 -/l-
LNY1 (L nY ;') OpauHaTtbl (Y) onopHbIX TOYeK NuHeapusauum sxona Al1
00 OppauHaTa HavanbHoro TEXH. OT MuHYyc 9999 o 9999 0000 Mnag. 5.2
3HayeHus (curHan B en. paspsig
TEXHUYECKMX eanHuLax
oT -9999 go 9999)
TEXH. -Il-
en.
19 OpaunHaTa 19 Toukn TEXH. OT MuHyc 9999 no 9999 0000 Mnag. -Il-
en. paspsig
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[TpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112

n Epp- 3Hau. no- War
YHKT MNa HULUbI [vanasoH nameHeHus ) ) Pas- n
pameTp ymon name puMeyaHue
MEHI0 n3me- napameTpa JaHnio HEHWS nen
peHust
LNX2 (L nu E') Ab6cumccenbl (X) onopHbIX TOYeK NnuHeapusauum Bxoga Al2
00 Abcuuncca HavanbHoro % 00,00 - 99,99 00,01 5.2
3HaveHus (B % oT
BXOAHOr0 curHana)
A
19 Abcuucca 19 Touku % 00,00 - 99,99 00,01 -
LNY2 (n’_ nY E’) OppauHathbl (Y) onopHbIX TOYEK NMHeapusaumm Bxoga Al2
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnaga. 5.2
3Ha4eHus (curHan B en. paspan
TEXHUYECKUX eanHuLax
ot -9999 go 9999)
TEXH. -/l-
en.
19 OpauHaTta 19 To4kn TEXH. OT MuHyc 9999 no 9999 0000 Mnaga. -1l-
en. paspsig
CLI1 ([ Lo :') Kannbposka aHanorosoro Bxoga Al1
| KoHTponb BxogHoOro % -5,0 no 25,0 000,0 5.1.2 TonbKO KOHTPOIb
'L | curHana -
KannbpoBka HWXHEro TEXH. OT MuHyc 9999 no 9999 0000 Mnag -/l-
I | npnaena wkans: eq. wnn
n3mepeHumnsa paspsg
LI KoHTponb BxogHoOro % 90,0 go 110,0 100,0 -/l- TonbKO KOHTPOIb
K curHana
KanunbpoBka BepxHero TEXH. OT MuHyc 9999 no 9999 0000 Mnag -Il-
[ H nepaena wkarnbl en. Wwun
n3mepeHumnsa
KoHTponb pesynbtaToB Ko 1,400 po 5,000 1,700 -Il- TonbKO KOHTPOIb
J KanubpoBKN HWDKHErO ALM
L npuaena Lwkarbi
n3MepeHus
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

00 KoppeKuunss 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 Muguumpyet A
KOppeKuumn (CmeLleHne) en.
aHarioroBoro Bxoga
CLI2 ([ Lo E’) KannbpoBka aHanorosoro exoga Al2
1 KoHTpornb BX0AHOro % -5,0 po 25,0 000,0 51.2 Tonbko KOHTpOrb
'L | curhana -
KannbpoBka HUXHEro TexH OT MuHYyc 9999 o 9999 0000 Mnapg -/l-
E ll_ npuaena wkarnsi en. LA
n3mepeHust paspsan
|_{ KoHTpob BXOOHOro % 90,0 no 110,0 100,0 -/l- Tonbko KOHTPOrb
K curHana
, Kanubpoeka BepxHero TEXH. OT MuHyc 9999 no 9999 0000 Mnag -Il-
L H nepaena wwkansl en. wun
n3mepeHusa
KoHTponb pesynbtaToB Kon 1,400 go 5,000 1,700 -/l- TonbKo KOHTPOIb
] KanmbpoBKkM HWXHEro AU
L npuaena Lwkan!
n3mepeHus
KoHTponb pesynbtaToB Kon 4,800 go 22,00 10,00 -/l- TonbKo KOHTPOIb
H KanmbpoBKN KOHEYHOro ALMN

3HaYeHUs LKanbl
n3mepeHus

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

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

01 KoadhduumeHT TEXH. OT MuHYyc 9999 o 9999 0000 000,1 Wuguumpyet A
KOppeKuumn (CMeLleHne) eq.

aHanorosoro Bxoga
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[MpodomkeHue mabnuypi I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-112

Enm-
3Hau. no LWar
MyHKT n HULbI [Avnana3oH n3meHeHus ) ) Pa3- n
MEHIo apameTtp n3me- napameTpa ymon n3me aen pumeyaHue
YaHu HeHuA
peHus
CALO (E HL 0) KannbpoBka aHanorosoro Bbixoga AO
00 MHankauusa n nameHenune | % 0-100 5.3
COCTOSIHUSI aHaroroBoro
Bblxoga AO
01 Kannbposka MyH1Myma 5.3
aHanoroBoro Bbixoga AO
02 Kannbposka makcumyma 5.3
aHanorosoro Bbixoga AO
SYS (54 5) O6wme napameTpsbl
00 CeTeBol agpec (Homep 0000 — 0255 0000 0001 1.3.5 0000 — oTKMoYeH OT
perynsitopa 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
obecneyveHns Bepcusi xx (Hanp.
112.01)
Koppekumsa nokazaHun
04 haTtyuka 5.1.6
TEPMOKOMMEHCaLMK
SAVE (5HuE) CoxpaHeHue napameTpos
00 CnyxebHas
nHdopmauums
01 3anucbk napameTpoB B 0000 4.7.5
3HeproHe3aBnCUMYO 0001 — 3anucaTtb
namsiTb
LoHd
LOAD (L O ) 3arpy3ka napameTpoB
00 PaspelueHve 0000 4.75
nporpaMMMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000 4.8
nonb3osarens 0001 — 3arpysuTb
02 3arpyska 3aBOACKNX 0000 4.8

HaCTpOeK

0001 — 3arpy3uTb




60

INucTt perncrtpaumm uameHeHUn

Bcero
Homepa nuctoB (cTpaHuu) AMCTOB Ne Bxoasuumii Ne
N3am. B [OKyMeHTa COMpoBOXaaro-Luero Moan. Data
Name- 3ame- Ho- [OKYMEH AOKyMeHTa 1 aata
HEHHbIX HEHHbIX BbIX Te
1.00 66 Conynsk B.M. 15.12.11
1.01 66 MpvBeaeHsbl B Jlykawyk P.O | 20.08.2012
COOTBETCTBME PUCYHOK B.1
1 pucyHok b.2
1.02 66 M3mMeHeH Tun ceTeBoro C.B.M 02.10.2012
pasbema
1.03 67 McnpaeneHbl HETOYHOCTH Mapukot O.A4. | 11.04.2014
B TEKCTE, U3MEHEH KO
3akasa
1.04 60 ver. 17.04 MpueepeH B cootBeTcTBue | Mapukot A.A. | 24.11.2014

C HOBOW MPOLLMBKON






