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HaHHoe pykosoOcmeo o akcrilyamauyuu sensemcsi  ochuyuanbHou — OokymeHmauyueul
npednpusmus MUKPOII.

lpodykuus npednpusmusi MUIKPOIJT npedHasHavyeHa 05l aKcrlyamauuu KeaughuyuposaHHbIM
MepCoHanoM, MPUMEHSIIOWUM coomeememeyiowue npueMbl U MOSIbKO 8 UersisiX, OfuUCaHHbIX 8
Hacmosiwem pykosodcmee.

Konnekmus npednpusmus MUKPOJ] ebipaxaem 6onbwyto Mpu3dHamesbHOCMb MeM
crieyuanucmam, Komopble npunazarom 6onbwue ycunus 0ns ModdepKKU 0Ome4yecmeeHHOo20
npoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU euwe cbepeanu ceow cusy Oyxa, yMeHue,
criocobHocmu u masaHm.
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HacTosilee pykoBOACTBO MO 3KChfyaTauuu npedHa3HavyeHo [ANa O3HaKoMmIeHus notpebuTtenen c
HasHayeHneM, NPUVHUMUMOM OEWCTBUS, YCTPOMCTBOM, MOHTaXOM, 3Kchnyatauuen u obcnyxvBaHMeM perynsitopa
MukponpoueccopHoro MUK-111 (B gansHenwem perynatop MUK-111).

BHUMAHUE ! Mepen “cnonL30BaHnem perynaTtopa, noxanymncra,
O3HAKOMbTECb C  HACTOSILLMM  PYKOBOACTBOM MO 3KCMnyaTauuu

perynatopos MUK-111.

MpeHebpexeHne Mepamu NPESOCTOPOXHOCTU U NpaBunamm
aKcnnyataumm MoXeT CTaTb ﬂpVI‘-II/IHOVI TpaBMUpPOBaHUA NepcoHana unun
nospexaeHnsa obopynosaHus!

B cBA3M Cc noctosiHHOM pa60T017| no CoBepLUIeHCTBOBAHUIO
perynaropa, noBbILatoLLemn ero HaOeXHOCTb n ynqualou.leﬁl

XapakTepucTtukn, B KOHCTPYKUMIO MOTyT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HaCcToALEM nU3gaHunun.

Coxpau.l,eva, NPUHATbIe B AAHHOM pyKoBOACTBe

B HaunmeHoBaHUAX napameTpoB, Ha PUCYHKaX, npwu Ll,M(*)pOBI:IX 3Ha4YeHUdX U B TEKCTe WUCNOJ1Ib30BaHbl
cokpalleHusa n abbpesunaTtypbl (cMm. Tabnuuy |), o3Havalowme cneayolee:

Tabnuya | - CokpaweHus u abbpesuamypb!

Abbpesuarypa NMonHoe HanmMeHOBaHue 3HayveHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTpONMpyembIv n
perynupyembliii napameTp)

SPunin W Setpoint 3agaHHas Touka (3agaHve perynsitopy)

MV unn'Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemeHHas
npeacTaBngaoLLas 3Ha4eHne ynpasnsoLLero
BO3E€NCTBUS, NOAaBAEMOro Ha aHarNoroBbI BbIXOA
YCTpOWCTBa

Tt Time Bpemsi, HTepBan BpeMeHu

Al Analogue Input AHanorosbli BBOA,

AO Analogue Output AHanorosbIN BbIBOS,

DO Discrete Output [nCKpeTHbIN BbIBOA

1 OnucaHune perynartopa

1.1 HasHa4yeHune perynaTtopa

Perynatopel MAK-111 npeactaBnsitoT coOOM HOBBIM KracC COBPEMEHHbIX LMPOBLIX perynsitopos
HernpepbIBHOTO AEWCTBUS C aHaroroBblM, MMMYMbCHBIM WM ABYX-, TPEXMO3ULMOHHBIM 3aKOHOM PeryrivMpoBaHus.
PerynaTtopbl NMpyMeHSATCA ANs ynpaBneHus TEeXHONMOTMYeCKUMMU npoueccaMu B MPOMBbILLNIEHHOCTU. Perynsrtop
MWK-111 no3sonser obecneuntb BbICOKYHD TOYHOCTb perynupoBanHus. OmuudumesnsHol  0COOeHHOCMbIO
perynatopa MUK-111 aBnseTcsa Hanvumne TpexypoBHEBOW ranbBaHWYECKOW M30NAUMM Mexay BXxo4amu, BbIXogaMu u
Lenbio NUTaHus.

PerynaTop npegHasHayeH kak Ans aBTOHOMHOrO, Tak M ANS KOMMMEKCHOro ncnomnb3oBaHns B ACYTI B
3HepreTuke, MeTannyprum, XMuMM4eCckon, NULLEBON U APYrnX OTPacNsAX NPOMbILLIIEHHOCTM U HAPOAHOM XO3sINCTBE.

Peaynsmop MUK-111 npedHa3Ha4eH:

® [N WU3MEPEHUs] KOHTPONMPYEMOro BXOZHOMO (M3MYECKOro napameTpa (TemnepaTtypa, OaBreHwue,
pacxon, YpOBeHb M T. n.), 06paboTku, npeobpa3oBaHnst N OTOOPaXKEHUs1 ero TeKyLLero 3Ha4yeHWst Ha BCTPOEHHOM
YyeTblpexpaspsaHoM LM poBOM MHANKATOPE,

e perynatop OPMUPYET BLIXOOHOW aHANOroBblA WMWM WMMMYMbCHBIA CUrHam YnpaBrneHUst BHELUHWM
UCMONMHUTENBbHBIM  MexaHu3mMoM, obecneuymBasi aHaroroBoe, WMMYNbCHOE WM MO3ULUOHHOE perynupoBaHve
BxogHoro napametpa no I, M, N4 wnn MWL, 3akoHy B COOTBETCTBMU C 3aiaHHOW NONb30BaTENeM JIOrMkon paboThbl
1 napameTpaMu perynmpoBaHusi.
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1.2 O603Ha4YeHue perynsitopa

Perynsitop 0603Ha4aeTcsi cneayrLiMm obpasom:

MUK-111-AA-C-D-U-L,

KO BXOQHOIo aHanoroBoro curHana:

01 - yHudmumposaHHbin ot 0 MA fo 5 MA

02 - yHuduumpoBaHHbii oT 0 MA o 20 MA

03 - yHuduumpoBaHHbIv oT 4 MA go 20 MA

04 - yHuduumposaHHbIi oT 0 B oo 10 B

05 - HanpspkeHne ot 0 MB go 75 B

06 - HanpspkeHne ot 0 MB go 200 mB

07 - HanpsixeHne or0 B no 2 B

08 - TCM 50M, W100=1,428, oT MmmHyc 50°C go nntoc 200°C
09 - TCM 100M, W400=1,428, ot mmHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C go nntoc 180°C

11 - TCI 500N, W100=1,391, ot munyc 50°C go nntoc 650°C
12 - TCIT 10001, W100=1,391, ot muHyc 50°C go nntoc 650°C
13 - TCIM rp.21, ot muHyc 50°C go nnioc 650°C

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

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

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

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

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

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

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

amtorg.com.ru

MNMpumeyaHune: npyu 3aka3e peryngropa C BXOAHbIMWM curHanamm oT Tepmonap TIM-10, TMNP, TBP-1 peryndatop

M3rotTaBnmeBarOTCA NO OTAENIbHOMY 3akasdy U nocnegywouias nepecTtponka Ha opyrme Tunbl BXOAHbIX CUrHanoB MNpou3BOAUTCA

TONbKO Ha NpeanpuAaATUnN-U3roTtoBuUTene.

C - ko4 BbIXOOQHOr0 aHarnoroBoro curHana:

1-0o10MA 0o 5 MA,

2 - ot 0 MA 1o 20 MA,

3 -014 MA 0o 20 MA,

4 — o1 0 B go 10 B*(no otaensHomy 3akaay).

* Perynsitop HacTpavBaeTcs Ha BbixogHow curHan 0-20 MA v Ha pa3beM BnamBaeTCcs HOpMUpYoLWMA pe3uctop 499 Om.

D - TMn BbIXOOHbIX OUCKPETHBIX CUrHANoB:

T - TpaH3MCTOPHbIE BbIXOAbI,
P - peneiHble BbIXxoab!.

uU- Hanps>XeHne nuTaHua:

220 - 220B nepemMeHHOro Toka,
24 - 24B nocTOAHHOrO TOKa.

L — ncnonHeHne nepegHen naHenm (0603Haqume KHOMOK, NHOUKaTOPOB U uwcnneeB):

UA - ykpaunHckoe,
EN - aHrnuiickoe.

Hanpumep, 3aka3aHo peaynamop: MWUK-111-09-2-P-220-UA

Mpy 3TOM U3rOTOBIIEHUIO M NOCTaBKE NOTPEBUTENIO NMOANEXUT:
1) Perynatop mukponpoueccopHbii MUK-111,

2) Bxop aHanorosbin Al1 kog 09 - TCM 100M, W100=1,428, ot muHyc 50°C go nntoc 200°C,
3) Bbixog aHanoroBein AO kopf 2 - nocTosiHHbIN TOK 0T 0 MA g0 20 MA,

4) Bbixoabl guckpeTHble ko P - peneviHble,
5) Hanpsi»keHne nutaHusa kog 220 - 220B nepeMeHHOro Toka.
6) NcnonHeHne nepegHen naHenu kog UA - ykpanHckoe.
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1.3 TexHM4YeCKMe XapaKTepUCTUKKN perynatopa

1.3.1 AHanoroBbI# BXO4HOM CUrHan

Tabnuya 1.3.1 - TexHu4yeckue xapakmepucmuKu aHaro208020 8X0OHO20 cuaHana

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

[MOCTOSIHHBIN TOK:

ot 0 MA oo 5 MA

ot 0 MA oo 20 VA

oT 4 MA go 20 MA

HanpsikeHne nocTosiHHOro Toka:
ot0Baoo10B

ot 0 MB go 75 mB

ot 0 MB no 200 mB
ot0Bpoo2B

TepmonpeobpasoBaTtenu conpotuBnenuni JCTY 2858-94
TCM 50M, W100=1,428, oT MmuHyc 50°C go nntoc 200°C

TCM 100M, W10p=1,428, ot muHyc 50°C go nntoc 200°C

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

TCM 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 10001, W10=1,391, Pt100, oT muHyc 50°C go nntoc 650°C
TCM rp.21, 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 nmtoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNM10 (S), ot 0°C po nntoc1600°C
TNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

PaspeLuatowasi cnocobHoctb AL 16 pa3psgos

Mpenen gonyckaemon OCHOBHOWN NpUBEAEHHOM <0,2%

NOrpeLHOCTM N3MEePEHUsI BXOAHbIX NapameTpoB

TOYHOCTb MHAMKaALNN 0,01 %

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

BbI3BaHHOW M3MEHEHMEM TEMMNEPATYPbI OKpYXatoLleln cpeapl

lMepvog namepeHus, He 6onee 0,1 cek

anbBaHW4eckasi pa3Bsi3ka aHanoroBbIX BXOA0B Bxopg ranbBaHW4eCKM N30MMPOBaHbl OT BbIXOAOB U OCTarbHbIX
Lenen, HanpsbkeHne ranbBaHUYECKoW pa3Bsa3ku He MeHee
500 B

MpumeyaHums.

1.AHanozos8nbil 8x00 peaynsamopa MUK-111 moxem 6bimb CKOHgbu2ypuposaH Ha nooKYeHue obo2o muna damyuka.

2.Mpu 3akase exo0a murna mepmornapa, 8 kayecmese exo0a memnepamypHol Koppekyuu (komneHcayuu mepmo-34C
CB80600HbIX KOHU08 MmepMonapbl) ucronb3yemcsi 0amyuk memnepamypbl, KOmopbll Haxo0umcs 803fe KieMM Ha MmblibHOU
cmopoHe peaynsmopa.

1.3.2 AHanoroBbI BbIXO4HOM cUrHan

AO - BbIXOOHOW aHanoroBbli CUrHamN YMPaBfeHUs BHELHUM  UCMOSIHATENbHbIM  MEXaHU3MOM
(ynpaensioLiee BO3AENCTBME) NN PETPAHCMUCCUSA BXOAHOrO curHana Al.

Tabnuya 1.3.2 - TexHuYyeckue xapakmepucmuKU aHano208bIx YHUpUUUPOBaAHHbIX 8bIXOOHbIX CU2HAI08

TexHu4eckasi xapakTepucTmka 3Ha4yeHune
KonnyecTtBo aHanoroBbix BbIXOA0B 1
Twvn BbIXOQHOrO aHarnoroBoro curHana YHudmumposaHHble TOCT26.011-80

O1 0 MA no 5 MA, RH <2000 Om

Ot 0 MA po 20 MA, RH < 500 Om

Ot 4 MA no 20 MA, RH <500 Om

OT0B o 10B, RH=2=2kOwm (no otgensHoMy 3akasy)
Paspelatowas cnocobHoctb LIAT 16 paspsigos

lMpenen gonyckaemon OCHOBHOWN NpUBEAEHHOW NOrpeLLHOCTH <0,2%

OpMMPOBaHNS BbIXOAHOMO CUrHana nocre kanmbposku

Mpenen gonyckaemon ONONHUTENBHOW NOrPELUHOCTH, <0,1%

BbI3BAHHOW U3MEHEHMEM COMPOTMBIIEHWS HArpy3ku

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

BbI3BaHHOW M3MEHEHMEM TEMMNEPATYPbI OKpYXatoLlel cpeapl

anbBaHM4Yeckasi pa3Bsid3ka aHanoroBoro Bbixoda Bbixof ranbBaHUYeCcKy U30NMPOBaHbI OT BXOAOB U

oCTarnbHbIX Lienew, HanpsixeHne ranbBaHNYecKon pa3Bsi3ku
He meHee 500 B
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1.3.3 IuckpeTHble BbIXOAHbIE CUTHANbI

1.3.3.1 TpaH3NCTOPHbLIN BbIXOA

Tabnuya 1.3.3.1 - TexHu4deckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3uCMopHbIU 8b1X00

TexHu4eckas XapakTepucTuka

3Ha4yeHune

Konnyectso AOUNCKPETHbIX BbIXOO0B

2

Tun BbIXOAa

OTkpbIThIV Konnektop (NPN TpaH3ucTopa)

MakcumanbHoe Hanps>xeHne KoMmMmytTauuum

< 40 B nocTtosiHHOro ToKa

MakcnmManbHbI TOK HAarpy3ku Kagoro Bbixoga

<100 mA

CwurHan norunyeckoro "0"
CwurHan normyeckom "1"

Pa30MKHYTOe COCTOsIHWE TPaH3UCTOPHOTO KItoya
3aMKHYTOe COCTOsIHME TPaH3UCTOPHOTO KIkoya.

Bug Harpysku

AKTUBHag, WHOYKTUBHasA

HanpsikeHne BHeLHero MICTOYHMKa NUTaHns

HectabunuamposaHHoe, (20-40)B nocTosiHHOro Toka

[anbBaHW4eckas pa3BsA3ka ANUCKPETHbIX BbIXOO0B

Kaxabin BbIxoA ranbBaHNYeCcKn n3onmpoBaH OT Apyrux BXo4oB U
ocCTanbHbIX Lenewn, HanpshxeHne ranbBaHNYeCcKon pasBsA3kn He MeHee
500 B

1.3.3.2 PeneliHbili Bbixog,

Tabnuya 1.3.3.2 - TexHu4eckue xapakmepucmuku OUCKPemHbIX 8bIXO0HbIX cugHanos. PeneliHbil 8bi1x00

TexHu4eckas XapakTepucTuka

3HayeHune

KonnyectBo AOUNCKPETHbIX BbIXOO0B

2

Tun BbIXOAa

[Nepekniovatowne KOHTaKTbl pene

MakcrumanbHoe HanpskeHne KoMMyTaLum
nepemMeHHOro (AeNCTBYOLLLEE 3HAYEHME) UNn
NMOCTOSIHHOIO TOKa

~220B nepemeHHoro Toka
24B noCcTOSHHOro ToKa

MakcumanbHbI TOK Harpy3Kkun Kaxkaoro Bbixoaa

A0 8A nepeMeHHOro Toka Npu akTUBHOW Harpyske
00 3A nepeMeHHOro Toka Npu NHAYKTUBHOW Harpy3ke (cos®=0.4)

CwurHan norunyeckoro "0"
CwurHan normyeckon "1"

PaSOMKHyTOG COCTOsSAHME KOHTaKTOB perie.
SaMKHyTOG COCTOsSiHME KOHTAKTOB pernie.

Bug Harpysku

AKTUBHag, NHOYKTUBHaA

[anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BbIXOO0B

KaxkabIn BbIXoA ranbBaHUYeCcKn N30NMPOBaH OT APYrX BXOA0B U
oCTarnbHbIX Lienen, HanpshkeHne ranbBaHNYeckoi passs3ku He MeHee
500 B

1.3.4 PerynaTop

Tabnuya 1.3.4 - TexHuYyeckue xapakmepucmuku peaysmopa

TexHU4eckKasi XapakTepucTuka

3HauyeHune

Yncno KOHTYPOB perynMpoBaHus

- KO3 PULIMEHT yCHneHns
- BPEMS UHTErpypoBaHNs
- Bpems auddepeHumpoBaHus

[JuanasoH n3mMvMpeHus NnapaMmeTpoB HAaCTPOWKN perynsTopa:

ot 000,1 o 050,0
o1 0000 go 6000
o1 0000 go 6000

30Ha HEYYCTBUTENBHOCTU

ot 000,0 go 999,9

CTpykTypa perynstopa
(3aKOHbI perynvMpoBaHus)

n, nn, na, nug
[IBYXMO3MLMOHHBIN
Tpexno3nuNOHHBIN
nma-wmnm

KoHTponvpyemblie napameTpbl

I/Iamepﬂemaﬂ BeNn4yMHa, 3agaHHasa To4Ka, 3Ha4yeHue Bbixoaa
U NoJ1I0XKeHNe UCMONMHUTENbHOro MexaHnsma

Bug 6a]'|aHCMpOBKVI y3na 3agartyuvka

CraTtuyeckasi, AMHaMmuyeckas
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1.3.5 NMocnepoBatenbHbLIN MHTepdenc RS-485

Tabnuya 1.3.5 - TexHuyeckue xapakmepucmuku rnocredoeamesibHo20 uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KoHdurypaumm cetn

MHoroToveyHas

Konnyectso npubopos

32 Ha 0OJHOM CErMeHTe

MakcumanbHasa anvHa nuHuY B npegenax
OJHOro cerMeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX NepeaTynkon

1

[nana3oH ceTeBbIX aapecoB 255

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

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

lNpumeyaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcs
UCrosib308amb 3KPaHUPOBaHHbIE 8UMbIE Mapkbl.

Twn npuemonepegaTynkon

OundpdepeHumanbHbii, NOTEHLMANbHBIN

Bug kabens

BuTas napa, akpaHMpoBaHHasi BUTas napa

["anbBaHW4eckasi pa3Bs3ka

MHTepdelic ranbBaHN4eckn N30NnMpoBaH OT BXOL0B-BbIXOL4OB M OCTarnbHbIX
uenen

lMpoTokon cBa3mn

Modbus pexum RTU (Remote Terminal Unit)

HasHaveHune nHtepdeica

ns KoHUryprpoBaHus perynsitopa, Ans UCMonb30BaHUs B KaYecTse
yAaneHHoro ycTpoiicTea npy paboTe B COBPEMEHHBIX CETSIX YNpaBneHus n
cbopa nHopmaumm (nprema-nepegadm KoMana n AaHHbIX)

1.3.6 dnekTpuyeckmne AaHHbIe

Tabnuya 1.3.6.1 - TexHu4eckue xapakmepucmuKu 371eKmponumaHus

TexHUYecKkasi XxapakTepucTmka

3HauyeHune

OnekTponuTaHme (MOAKIMYEHNE K CETH):
- MOCTOSIHHOIO TOKa
- NepeMEeHHOro Toka

ot 18B oo 36B
ot 100B oo 242B, 50I'y

[MoTpebnsiembivi TOK N0 NUTaHuo 24B

<180 MA

MoTpebnsiemas MOLLHOCTb OT CETH
nepemeHHoro Toka 2208

<6,5BA

MoakntoyeHne

C ThIJIbHOW CTOPOHbI PErYNATOpa C MOMOLLbI PA3bEM — KITEMMbI.

Tabnuua 1.3.6.2 - TexHU4eCcKUe xapakmepucmuKu 371EKMPOonumaHusi aHai0208020 dam4yuka

TexHU4yecKas XxapakTepucTuka

3HaueHune

SﬂeKTpOI'IIATaHMe:

21B

MoTpebnsembivi TOK No nuTaxHuio 21B

<30 MA

[NogkntoyeHne

C TbINbHOM CTOPOHbI perynatopa ¢ NOMOLLbIO pasbeM — KIeMMbl.

1.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.7 - Ycnosus akcriyamayuu

TexHU4yecKas XxapakTepucTuka

3HaueHue

Kopnyc (BxLUxT):
MWK-111

LLIMTOBOE UCMOSHEHWE
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 MM

Bblpes Ha naHemnu

457% x 92°7% um

Temnepatypa okpyxatLen cpefpl

oT MuHyc 40 °C go nntoc 70 °C

ATmocdepHoe gaBnexue

ot 84 klMa go 106,7 kMa

Bubpauwms (YacToTHOW/aMnNnnuTygHOM)

no 60y / go 0,1mm

MomeLyeHne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Bo3aayx B NOMELLEHNN He J0MMKEeH CoAepXaThb Mbiv U MPUMECH arpeCCUBHbIX
NapoB U ra3os, BbI3blBAKOLLMX KOPPO3MIO (B YACTHOCTM: ra3os, CoAepXKaLLmx
CEPHUCTbIE COEAMHEHUS UMM aMMMaK).

MonoxeHue Npu MOHTaXe

COrnacHoO NPOeKTy

CreneHb 3almnTbl

IP30

Macca 6noka, He 6onee

350 r
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1.4 CocTaB perynaTtopa
Tabnuuya 1.4 - Komnnekm nocmasku peaynsmopa MUK-111
0O603HayeHue HanmeHoBaHue perynsaTtopa KonuyectBO
MPMK.421457.023 Perynsitop mukponpoueccopHbii MUK-111 1
PykoBoacTBo no akcnnyataumm
MPMK.421457.023 P3 | (13 pacyeta - 1 ak3emnnsp Ha noboe KonNn4YecTBO U3AENUiA Npy NOCcTaBke B 1
oavH agpec)
M3-02 KoMnnekT KpenexHbiX 3aXXMMHbIX 3MTIEMEHTOB (2 UTYKW) 1
231-103/026-000 Pasbem ceteBow (220B) 1*
734-203 Pasbem ceTeBoii (24B) "
231-108/026-000 Paszbem ans nogknioYyeHnst BHELLHUX BXOAHbIX U BbIXOAHbIX Lienen 2
231-131 Pblyar MOHTaXXHbIN ANs KNemm 1
734-230 Pblyar MOHTaXXHbIN AN KNeMM NUTaHNUs 1

x

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

1.5 CpeacTBa U3MepEeHUA, MHCTPYMEHT U NPUHAAJIEXKHOCTHU

MepeyeHb NpUHaANEXHOCTEN, KOTOpble HEOBXOAMMBI ANSt KOHTPONS, PerynmpoBaHus, BbIMONHEHNs paboT
no TEXHUYECKOMY obCnyXunBaHuio perynsitopa, npusegeHsl B Tabnuue 1.5 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.5 - lNepeyeHb cpedcme u3MepeHus, UHCMpPyMeHma u npuHadnexHocmel, Komopbie Heobx00uMbl fpu obCyxueaHuU
eaynsmopa MUK-111

HaumeHoBaHWe cpeacTB N3MepeHnsi, UHCTPYMEHTa 1
M HasHaveHune
NpuHaaNexHocTen
o M3amepeHune BbIXOQHOIO CUrHamna u KOHTPOSb HanpshKeHus
1 BonbTmeTp yHMBepcanbHbiv LW300 p A P P
nuTaHus

2 MarasuH conpotusnexui P4831 3agaTtyuk curHana
3 OnddpepeHumanbHbii BonbTMeTp B1-12 3agaTymk curHana n M3aMepeHue BbIXOOHOro curHana
4 MerommeTtp ®4108 VamepeHne conpoTMBNEHNS N3onsaummn
5 MNMyHUET MeanLUMHCKUiA [MpoBepka kayecTBa MOHTaXxa
6 OTBEpTKa Pasbopka kopnyca
7 Markasi 6513b OuncTka OT MbiNn U rPsi3v

1.6 MapkupoBka u nnioméupoBaHue

1.6.1 MapkupoBska 6roka BbinonHeHa cornacHo FOCT 26828 Ha Ttabnuyke ¢ pasmepamu cornacHo FOCT
12971, koTopasi KpenuTcsa Ha BOKOBOWM CTEHKE Kopryca perynstopa.

1.6.2 Ha Tabnuyke HaHeceHbl Takne 0603HaYeHns:

a) ToBapHbIV 3HaK NPeanpuUaATUS-M3roTOBUTENS;

6) HanmeHoBaHWe perynsrTopa;

B) ycnoBHoe 0603HaveHue;

r) o603Ha4YeHne NCMOMHEHWS;

[) NOPSIAKOBLIN HOMEP perynatopa no CMCTeMe Hymepauum NpeanpuaTUs-n3roToBUTENS;
€) roa v KBapTan U3roToBIieHNs;

1.6.3 MnomGupoBaHue perynsTopa NpPeanpuaTUemM-usroToBUTENeM Mpu BbiMyCKe M3 MPOM3BOACTBA He
npeaycMoTpeHo.

1.7 YnakoBKa
1.7.1 YnakoBka perynsatopa cootBeTcTByeT TpeboBaHusim FOCT 23170.

1.7.2 PerynsaTop B COOTBETCTBUM C KOMMMEKTOM MOCTaBKM YNakoBaHO COFMacHO YepTexam npeanpusiTusi-
N3roToBUTENS.

1.7.3 Perynatop B TpaHCMOPTHOM Tape TPaHCMNOPTUPYETCH MENKUMMU OTNPaBIIeHNSMU Kene3HOLOPOXKHbIM
TPaHCNOPTOM (KpbITbIMU BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

1.7.4 Perynsatop nogsepxeHo koHcepBauum cornacHo NOCT 9.014 ans rpynnel -1, kateropum n ycnosumn
XpaHEHWst U TPAHCMOPTUPOBKU - 4 (BapnaHT BPEMEHHOW BHYTPEHHeN ynakoBku BY-5, BapuaHT 3awmtel B3-10).

1.7.5 B kayecTBe NOTPEOMTENBCKON Tapbl NPUMEHSIIOTCA KAPTOHHbIE KOPOOKN 13 rodopupOBaHHOIO KapToHa
cornacHo FOCT 7376 n MeLLKX U3 NONUITUIIEHOBOW MNEHKN TonLwwuHon He meHee 0,15 mm cornacHo FTOCT 10354.

1.7.6 lNpun ynakoBke NpMMeHeHbl aMopTMU3aunoHHble Matepuanel cornacHo FOCT 5244.
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2 PyHKUMOHArNbHblIe BO3MOXHOCTH

Cmpykmypa peaynsamopa MUK-111 nocpedcmeom KoHgu2ypayuu mMoxxem 6bimb USMEeHeHa makKum
o6pa3omM, Yymo Mo2ym 6bImb peweHbl criedyroujue 3adaqyu peayupoeaHusi:

v' [1ByXnNO3ULIMOHHOTO UMK TPEXNO3ULIMOHHOTO perynstopa,

v MNO-perynsTopa ¢ aHanorosbiM BbixogoM, MAO-perynsitopa ¢ UMMYNbCHLIM BbIXOAOM C BHYTPEHHEMN
0o6paTHON CBA3bI0 MO MOMIOXKEHWIO NCMONHMTENbHOro MexaHuama, NUA-WKWM-perynatopa ¢ MMNynbCHBIM BbIXOAOM,

v\ perynsitop ¢ aBTOMaTW4eCKOW KOPPEKUMEN M3MEepsieMoro W perynupyemoro napametpa no AaTyuky
TepMOKOMMeHcauuu,

v’ KOHTYPOB @aBTOMaTUYECKOro perynupoBaHns ¢ ynpasneHmem ot 9BM,

v\ perynsitopa py4YHOro YnpaBfieHUs WMMYbCHLIM WCMOMHUTENbHBIM MEXaHU3MOM, C UHAWKauuen
3aJaloLLero Bo3gencTBmsa 1 MHAuKaumMen NonoxXeHnst UCNONHUTENbHOMO MexaHu3ma,

v uHauKaTopa namepsieMon puandYeckoi BEMUYMHBI,

BHyTpeHHsI8 nporpammHasa namatb perynstopa MUK-111 cogepxut Gonblioe KONMyYecTBO CTaHOAPTHbIX
yHKUMIA HEOOXOOUMBIX ANS YNPaBeHNst TEXHONOMMYECKMM npoLeccammn 60MbLUMHCTBA UHXEHEPHBIX NPUKNaaHbIX
3agay, Hanpumep, Takux Kak:

® BO3MOXHOCTb NOAKMOYEHNS Pa3nMYHbIX TUMOB AATYNKOB,

® CpaBHeHVe pesynbTaTa npeobpas3oBaHWsi C YyCTaBKaMM MUHUMYM U MakCMMyM, a Takke curHanusauuio
OTKIMOHEHU (TEXHONMOrMYEeCKU ONacHbIX 30H), BbIGOP TWMa TEXHONMOrMYEeCKoWm curHanusaumm — abcontoTHasa unu
[eBraLMoHHas (3aBucsLLas OT 3a4aHHON TOYKHM),

® NporpamMmHas kannbpoBka KaHarioB Mo BHeLHeMY 06pa3L0BOMY UCTOYHMKY aHanoroBoro curHana,

e LncpoBasa punbTpaums,

® NPOU3BOSIbHOE MacLUTabnpoBaHKe LKan M3MepseMbIX NapaMeTpoB, NMHeapu3aL s BXOAHbIX CUrHaroB.,

® 13BNEeYEeHNE KBagpaTHOro KOpHS,

® PEXUMbI CTaTUYECKOWN U AMHAMUYECKOW B6anaHCMpPOBKN 3afaHuns,

® MOHWTOPUHI MCMPaBHOCTU AATYMKOB (MX NWHUMI CBSA3M WU U3MEPUTENbHOro KaHamna) ¢ CUcTeMon
©e3onacHOro ynpaBneHust UCNOMHUTENbHBIMU MEXaHU3MaMM,

® pEeTPaHCMUCCUSI BXOOHbIX aHANoroBbIX NapameTpoB Ha aHanNoroBbIN BbIXO YCTPOWCTBA U MHOroe Ap.

Perynatop npegcraenser coboi cBOGOAHO KOHMUIypUpyeMbli KOMMaKTHbIM npubop. Monb3oBaTtens, He
UMEILMIA 3HAHUA U HABbIKOB NMPOrpaMMMPOBaHUA, MOXET MPOCTO BbI3blBaTb W UCMNOMHATL 3TN OYHKUMM MyTeM
KoHdpurypauum perynatopa MUK-111. Perynatopbel MUK-111 oyeHb rmbkue B MCNOMb30BaHWM U MOTyT ObICTPO 1
nerko, M3MEHMB KOHUrypauuio, BbIMONMHUTE GOMbLUMHCTBO BCTpeYaeMbix TpeboBaHMM W 3apad  ynpaBneHus
TEXHONOMMYeCKUMN NpoLeccamu.

Perynatopbl MUK-111 koHpuUrypupytoTcs Yepes nepegHio naHenb perynaropa unu yepes ranbBaHUYeCcKu
pasgeneHHbin HTepderic RS-485 (npotokon ModBus), 4To Takke NO3BONSET UCMOMb30BaTh PEryNATOP B KA4YecTBe
yAaneHHoro yCTponcTBa npu paboTe B COBPEMEHHbIX CETSIX YNpaBneHust u cbopa nHhopmauumn.

MapameTpbl KoHdurypaumm perynaropa MWK-111 coxpaHaloTcs B 3HEproHe3aBMCMMOW NamsATM U
perynatop cnocobeH BO30OHOBUTH BbINOMIHEHME 3adad ynpaBlieHUs1 MOCMe MNPEepPbIBAHUSA HAMPSDKEHUS MUTaHUSA.
BaTtapes pe3epBHOro NMTaHUSA He UCNOMb3yeTCA.
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3 KoHCcTpyKUuua perynatopa v npuHumMn padboTbl

3.1 KoHcTpyKUumA perynaTopa

Perynatop MUK-111 ckoHCTpympoBaH no 61104HOMY NPUHLIMMNY W BKITHOYaeT:

® [11IacTMacCoBbIV KOPNYyC,

o (pbpoHTanbHbIN 60K NepegHen NaHenu ¢ anemeHTamy obcnyxmnsaHns (KnasmMaTypon) n nHanKaumm,

® C TbiTbHON CTOPOHbI pa3MelleHbl CbEMHbIe pa3beM-KNeMMbl K KOTOPbIM MOAKMIOYAlOTCA nNuTaHue,
BXOAHbIE W BbIXOOHbIE CUTHAarbI.

3.2 NepegHAn naHenb perynaTopa

Ons nyywero HabnoaeHWa n ynpaBneHns TexHonormdyecknm npoueccom perynatop MUK-111 o6opynosaH
aKTUBHOW 4YeTblpexpaspsgHor undpoBoO MHAMKAUMEN ANst OTOOpaXeHust M3MepsieMOn BeNWYUHbI — OUChen
NMAPAMETP, 3agaHHON TOYKM M 3HAYeHUSA ynpaBnsolwero Bo3gencTeusa (npu Haxatum knasuwn BONbLIE wnnu
MEHbBLUE) — gucnnenn 3ABOAHHSA, HeobxoanMbIM KOMMYECTBOM KnaBull 0BCMNYXMBaHUS UM CUrHanNM3aLMOHHbIX
CBETOANOAHbBIX UHAMKATOPOB. BHelwHui BuA nepeaHen naHenu perynatopa MUK-111 npusegeH Ha pucyHke 3.1.

CeeToavoaHble Knasuwa
VHAMKaTOpPbI PEXUM
MAX, MIN i YMNPABJEHNA

CeetoamoaHble |
T m—— o\ m—— MHOMKATOPbI

Hwvcnnen
[IAPAME I P MIK-111
" B | A \ Jnay
Oucnnen
3ABIAHHS U MR e R e

A/ MIKPOA

CBeToaMoaHbIE MHAMKATOPbI Knaeuwa Knaeuwa
COCTOSIHUS KItoYen MEHIO NMOATBEP>XAEHWA

BOJbLWE-MEHBLIE

PucyHok 3.1 - BHewHul sud nepedHeli naHenu peaynsmopa MUK-111

3.3 HasHaueHue gucnneeB nepegHen naHenu

e lucnnen MNAPAMETP B pexume PABOTA uHaMumupyeT 3Ha4yeHe namepsieMoi BENMUYUHBI.
B pexume KOHOUTYPUPOBAHWE wHouumpyeT ypoBeHb KOHcurypauum, 3atem
HOMEp MyHKTa MEHI0, 3aTEM MUrasi 3Ha4yeHue napamMmeTpa BbIOpaHHOrO NyHKTa MEHIO.

e lucnnen SABAAHHSA B pexume PABOTA wuHonumpyeT 3HayeHue 3adaHHOM TOYKM WU MPWU HaxaTum
knasuwu [ A] unu [ V] curHan nonoxeHus NCNONHUTENbHOro MexaHuama (B %).
B pexume KOHOUINYPUPOBAHWME  uuauuvpylotcss  cumeonbl  «L nf Dy,
yKasblBaloLue nonb3oBaTentd O TOM, YTO pPerynatop HaxoAuTcs B pexume
KOHUrypaumm.
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3.4 HaszHauyeHue cBeTOANOAHBLIX UHANKATOPOB

e UhgukaTtop A (MAX)

e NuaukaTtop Y (MIN)

e UHaukaTop
BONbLUE

e NHaukaTop
MEHbLUE

e UngukaTtop PY

e UnaukaTop IHT

CBeTuTCs, €ecnu 3HayeHne U3MEepsieMOM BENNYMHBI MPEBbLILLAET 3HAYEHWE YCTaBKU
curHanmsaumm otkrioHeHus MAX.

CBeTuTCs, €cnuM 3HayeHne WU3MepsieMoN BeMWYUHbI MeHbLUe 3HA4YeHWs yCTaBKu
curHanusaumm otknoHeHms MIN.

CeeToauoaHbln nHaukaTop coctoaHus knoyva BOJIbLWE vMnynbCHOro nnv no3vumoHHOro
perynatopa. CeeTuTca npu Bkto4eHHOM knitove BOJIbLLE.

CBeToouoaHbIn  MHAMKATOP  cocTosiHMA  kntoda  MEHDBLUE — umnynbcHoro  wnm
TPEXNOo3MLUMOHHOro perynatopa. CBeTutcst npu BkntodeHHoM kntode MEHBLLE.

CeeTtutcs, ecnm perynaTop HaxoAuTCcA B PYYHOM pexunme ynpaslieHusd, 1 He CBEeTUTCA,
€CINn perynaTtop HaxoguTca B aBTOMaTtnU4eCKoOM pexmme ynpasrieHUs.

MwuraeT, ecnu npoucxoauT nepefada AaHHbIX N0 UHTEPMENCHOMY KaHarny CBS3N.

3.5 HasHauyeHue kKnaBuLl

e Knasuuwa [¥]

e KnaBuwa [A]

e KnaBuwa [V]

e KnaBuwa [¢']

o KnaBuwa [¢]

HaxaTue knaBuWKM Bbi3biBaeT Nepexoq M3 aBTOMaTUYECKOro pexumMa ynpaefeHue B PexumM
PY4HOro ynpaBrneHus UM obpaTHO (COBMECTHO C Haxatuem knasuwm [&], ans
NOATBEPXAEHUS BbINMOMHEHUS onepauun nepexoqa).

Knasuwa "6onblie". MNpn KaXXOoM HaXaTum STOW KNaBuLIM OCYLLECTBMSETCHA yBenuyeHue
3Ha4YeHUs 3agaHHOW TOYKM, BbIXOAHOMO CUrHana ynpasneHuns (ynpasnsiowero BO3AencTBns).
Mpv ydepxvMBaHWM 3TOW KMaBUWKM B HaXaTOM MOMIOXEHUM yBEnuMYeHue 3HayeHun
MPOUCXOANT HENPEPbIBHO.

Knasuwa "MeHblie". Mpy KaxaoMm HaxaTuvM STOW KMaBWULLKM OCYLLECTBNAETCS YMeHbLUeHue
3Ha4YeHUs 3ajaHHOM TOYKM, BBIXOAHOMO CUrHana ynpasneHusi (ynpaBnsiowero Bo34encTBns ).
Mpn yaepkvBaHUM 9TOM KNABULLIM B HAXaTOM MONIOXKEHWN YMEHbLUEHWE 3HayYeHui
NPOVCXOAMUT HEMPEPbIBHO.

KnaBuwa npegHasHavyeHa Ons NoATBEPXOEHWS BbIMNOMHAEMbIX AEWCTBUA MMM onepauun,
ans  dukcaumm BBOOAMMBIX  3HaveHun. Hanpumep, noaTBepxaeHue nepexoga M3
aBTOMATMYECKOrO pexuma paboTbl B PEXUM PYyYHOro ynpaBreHust u obpaTtHo, dukcaums
BBOJa U3MEHEHHOW 3ajaHHOW TOYKW, NMOATBEPXKAEHNE BXOAA B PEXMM KOHUrypaumm u T.m.

Knasuia npegHa3HaveHa Ans BbiI30Ba MEHI0 KOHUrypaumn, Ans BbIXoAa M3 NMyHKTOB MEHHO,
a TakKe ANS BbIXOAA N3 MEHIO KOHUrypaumu.

B pexume PABOTA npu KpaTKOBPEMEHHOM HaxaTuu OaHHOW KNaBWLIW BKIIOYAETCH PEXNM
n3MeHeHus 3agaHus perynaropa (aucnnen SABOAHHA).
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3.6 CTpykTypHaa cxema perynatopa MUK-111

Al AO AHanoroBblii BbIXo4
BXOAHOW U3MepsieMbIn, Bbixoa aHanoroeoro
KOHTpONUpyeMbIn 1 / - perynsitopa unm Bbixoa
M perynupyembliin Al peTpaHcMuccumn

napameTp

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

nHTepcenc RS-485
KoHdmrypupoBaHue,
npuem-nepeaava

KOMaHA U AaHHbIX

DO1 OuckpeTtbin Bbixog 1

Kniou BOJIbLUE:
— / & - umn. PerynaTtop,
- 2-x No3. perynsaTop,
- 3-X no3uL. perynsaTop.

DO2 OuckpeT Bbixoa 2
Knioy MEHbLLE:

| / = | -wmn. perynsTop,

- 3-X No3. perynsarop

MUKPOKOHTPONJIEP
|

TemnepaTypHas KoppekLus
XONOoAHOro cnasa Tepmonap f———p MaHenb nHAMKaumm

M KnaBuaTypbl

PucyHok 3.2 - CmpykmypHas cxema peaynsmopa MUK-111
3.7 NpuHUMn paboTbl perynatopa MUK-111

Perynatop MWUK-111, cTpykTypHas cxema KOTOpPOro npvBefeHa Ha pucyHke 3.2, mpeactaBnseT cobon
YCTPOWCTBO M3MEPEHUs 3HAYEHUS BXOLAHOro napameTtpa, obpaboTkm u npeobpaszoBaHMs BXOOHOro curHama u
Bbl4aun yrnpaBnsitoLLNX BO3OENCTBUN.

Perynatop MWK-111 paboTtaeT nog ynpaBreHWEM COBPEMEHHOrO, BbICOKO WHTErPUPOBaHHOIO
MUKpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOrO MO BbicokockopocTHoW KMOIT TexHonorum c¢ HU3Kum
3HepronotpebneHneM. B NOCTOSAHHOM 3anoMUWHaOLLEM YCTPOWCTBE pacronaraeTcst 6onbLioe KonnyecTso yHKLUIA
ONs pelleHvs 3adad KOHTpons u perynvpoBaHusd. [locpeacTBOM KOHUIypMpoOBaHMS MOMb30oBaTeNb MOXET
CaMOCTOATENBHO HAaCcTpanBaTb PErynATOp Ha peLleHne onpeaeneHHbIX 3aaaud.

Perynatop MWK-111  ocHaweH awHanoro-umdpoBbiM  npeobpasoBaTenem,  LMdPO-aHaNoroBbIm
npeobpasoBaTtenemM, UMPPO-ANCKPETHOIO BbIBOAA, CTOPOXEBBLIMA CXEMaMu [Afsi KOHTPONs UMKINOB paboTbl
nporpammbl, aHeproHesasucumon namsteto EEPROM, NVRAM ans coxpaHeHusi Nonb3oBaTeNbCKUX NapaMeTpoB
KOHpMrypaLmm 1 gaHHbIX.

BHyTpeHHsa nporpamma perynstopa MUK-111 dyHKUMOHMPYET C MOCTOAHHBIM BPEMEHHbLIM LMKIom. B
Hayane Kaxgoro UMKIia BHYTPEHHEN pabouyeri nporpamMmbl CHMTBIBAIOTCH 3HAYEHWUS] aHanOroBblX U AUCKPETHbIX
BXOZOB, MpPOM3BOAMTCA CuUMTbIBaHME U o0OpaboTka knaBuaTypbl (nogaBneHne papebesra u  obHapyxeHue
[OCTOBEPHOCTM), MPMEM KOMaH4 W AaHHbIX M3 MOCrenoBaTenbHOro mHTepdenca. Mpu noMowm 3TUX BXOAHbIX
CUrHamnoB OCYLUECTBMAKOTCHA, B COOTBETCTBUM C 3anporpaMMMpOBaHHbIMU QYHKLUMAMU M NOMb30BaTENbCKUMUN
napameTpamu KOHdWrypaumm, Bce pacyeTbl. [locne aToro ocyllecTBnseTcs BblBOA MHpOpMaLMmn Ha aHanoroBbiv
BbIXOA, AWCKPETHblE BbIXOAA, HA WMHAWKALMOHHBLIE 3MIEMEHTbI, a TaK Xe dumKcaums BbIYUCIEHHbIX BENWYMH ANS
pexuma nepefayum nocrneaoBaTenbHOro MHTepgenca.

3.7.1 NpwuHuMn paboTbl 6510ka 06paboTKM aHanoroBoro Bxoaa

Perynatop MUK-111 umeet oamH aHanorosbii Bxog Al, curHan ¢ kotoporo obpabatbiBaeTca Gnokom
npeobpasoBaHus aHanorosoro BxogHoro curHana AIN. HacTtpornku atoro 6noka BBOAATCS Ha YPOBHW KOHUrypaumm
AIN.

AHanoroBbI curHan nmeet npoueaypy obpaboTtku. [laHHasa npoueaypa ucnonb3yeTcs Ans NpeacTaBneHns
BXOOHOrO aHarnoroBoro curHana B HeobxoguMmow nonb3oBatento dopme. Ha pucyHke 3.3 nokasaHa
dyHKUMOHanbHas cxema 6noka 06paboTku aHanNoOroBoro BXO4HOrO cUrHana.
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PucyHok 3.3 — ®yHkyuoHarnbHas cxema b61ioka npeobpasosaHusi 8X00HO20 cuzHana

Ha pucyHke npuHsaTble cnegytowme o6o3HaveHns:
®unbTp MMNYNbCHBLIX NOMeX. Vcnomb3yeTca Ana nogasfeHus MMNynbCHbIX nomex. Onpegensetcs
napametpom AIN.05 «MakcumanbHas ONUTENbHOCTb MMMYNbCHOW Momexu». Ecnn B kakom nnbo
LMKIe U3MepeHuss TEXHONMOrMYeckoro napameTpa obHapyXeHO ero usMeHeHue, TO MpeAronaraeTcs
BO3MOXHOCTb [EWCTBMA MOMEXM W BbIXOAHOW curHan dopmupyetca (C y4eToM YycpeaHeHus
N3MEpPUTENbHBIX 3HAYEHUI) N0 NCTEYEHNN YCTaHOBIIEHHOIO BPEMEHU ONNTENBHOCTM NoMexu. To ecTb,
€cnn  ANUTENbHOCTb W3MEHeHWst curHana 6Gonble  3agaHHOrO  Thowexw, TO 3TO  M3MEHEHWe
pacueHnBaeTCsa Kak eCTeCTBEHHOE M NMPUHMMaeTCs B AanbHenLwyo obpaboTky ¢ 3adepXXKon BpeMeHu
Trowexn  (pycyHok 3.4). PaboTta paHHOro unbTpa BHOCUT [OMOMHUTENBHOE TPaAHCMOPTHOE
3anasgpiBaHWe B CUCTEMY PperynMpoBaHus, KOTOpPOe paBHO BenuuuHe napameTtpa «MakcumanbHas
ANUTENBHOCTb UMMYMLCHON MOMexXM». [1oaToMy Bcerga Hy>XHO CTPEMUTLCS MUHMMU3MPOBATb AaHHbIN
napamertp.

2. Mogynb HopManusauuu curHana. 3ToT MOAYyNb HOPManu3yeT BXOAHOW aHarnoroBbl curHan. BaxHown
yHKUMEN OAaHHOrO MOAYNSA €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B crnyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a gvanasoH, KOTOpPbIN yCTaHaBnuMBaeTcs Npu kanubpoBke perynstopa, MOAYrb
nocbInaeT CurHan perynaTopy O He4OCTOBEPHOCTU AaHHbIX B kaHane. [Npyn 9TOM ecnu curHam Huxe
AvanasoHa uameHeHust Ha gucnnee roput E - L, npu npesbileHnn gaHHoro ananasoHa Ha aucnnee
roput E =~ H. B 06ounx crnyuasx reHepupyeTcs coBbIT e «Pa3pbiB NMHUM CBA3M C AATYMKOMY.

3. TlapameTpbl kanubpoBkn. OnpenenstoT TOYHOCTb KaHama M MEHSIIOTCA MpUM 3aMeHe AaTtdymMka unu
nepexode Ha gpyrov Tun gatymka. NogpobHee o kannbpoBKax aHanoroBbIX BXO4OB CMOTPUTE B
pasgerne NocBsiLLEeHHOMY KanubpoBkam.

4. 3kcnoHeHuunanbHbI UnbTp (pUcyHok 3.4). PunbTp ucnonb3yeTcst AN NoAaBNEHUsI NOMEX, a Takke
Anst nopjaeneHust «gpebesra» MHOMKaUMM (Y4acTblX W3MEHEHW MOKa3aHwui perynsaTopa K3-3a
konebaHunm BxogHoro curHana). Onpepensietca napameTpom AIN.04 «[lMocTosiHHas BpemeHu
uncpoBoro punsTpar.

5. Mogynb macwrtabnpoBaHusa curHana. AToT MOAYMb NMHNApU3MpyeT 1 MacliTabmpyeT BXOAHOW curHan
COrnacHo 3agaHHoOM Monb3oBaTeneM HOMWHANbHOW CTaTUYECKOW XapaKTepUCTUKU AaTynka, KOTOpbI
NOAKIIOYEH K AaHHOMY Bxody. MimeeTcsa B BUAy, YTO MMEHHO 3[4eCb BbIOMPaeTCa TN NOAKIMIOYEHHOIO K
KaHany fAatuvka. Takke B 3TOM MoAyne eCTb BO3MOXHOCTb M3BMIeYeHUS KBaOpaTHOrO KOPHS U3
BXOAHOro curHana. lonb3oBaTtenb MMeeT BO3MOXHOCTb NMHeapu3oBaTb CUrHam Mo COGCTBEHHOW
KpUBOW NHeapu3aumu.

6. Tabnuua koopAvHaT nuHeapusauum curHana. [aHHas Tabnuua onpegenseT  KOoOpAMHaTbI
nonb30BaTeNbCKON NMHeapu3aumm, napameTpbl KOTOPOW 3aAatoTcsa Ha ypoBHe kKoHdurypauun LNRX un
LNRY.

7. Mopgynb Koppekuun aHanorosoro Bxoga. B aTom moayne curHan, npeobpasoBaHHbIV B NpeablayLinx
6riokax, cmellaeTca Ha 3agaHHoe nonb3oBateneM (yposeHb CORR) 3HauyeHune. 3HayeHne Koppekuum
CYMMUpPYETCA C BXOAHBbIM CUrHanoM unm BblYMTaeTcs M3 BXOOHOrO CurHana, B 3aBUCMMOCTU OT 3Haka
Ko3hdULmMeHTa KOppeKLMHK.

MpumevaHus:

1. Tlpu BbIbOpe Tuna gaTuMka C 3afAaHHbIM AManasoHOM M3MepeHus, B Moayrne MacluTabupoBaHus
CvrHarna napameTpbl BbICTaBMAOTCA aBTOMaTUYECKN U U3MEHEHNE X 3a6TOKMPOBAHO.

2. Mpwu nHTEpdENCHOM BBOAE HACTOWKN MOAYNSA HOpPManu3auum 1 unbTpoB HE MMEKOT CMbICHA, Tak Kak
curHan no nHtepdercy nepegaeTcsa cpasy B MoAyrb MaclTabupoBaHusi curHana.
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PucyHok 3.4 — lNpuHyun pobomsi ¢huribmpa UMy ibCHbIX MOMEX U 3KCMOHEeHUUanbHo20 ¢unbmpa

3.7.2 CtpykTypa 6noka perynupoBaHus MUK-111

MWK-111 umeet 5 Tunos perynatopa (CTRL.00 meHto koHdurypaumm, Mpunoxexue IN):

e 2-X NO3MLMOHHBIN perynsarop,
e 3-X NO3MLMOHHBIN perynsarop,
o NMANO-WNM perynaTop,
e [1M[-ananoroBkIv perynaTop,
e [WA-mnynbCHLIM perynaTop,
e [l-aHanoroBbIN perynsaTop.

BHyTpeHHsa cTpykTypa 6noka perynuposanna MUK-111 6yget nmeTs BUA, NpuBEeOEHHbIN Ha puUcyHke 3.5.

Al

[T n (a) oy | || CTRL0040002,0005
. \‘-’/- @ E] DETEICMH TN
¥ - CTRL.00=0003, 0005
JagaHHan _ ¥ -
Aant = PID - PWM 20
nug — - LUK
| En. np20dpaaaaanH A =PV perynATOD e
" |emansang cammana Al 1
CTRL.00=0002
L4 PULSE| = - CTRL.00=0004
S o —e CTRL.O0=D000(1)
N v ) I CTRL.D0=0003, 0005
0o
EeyToesad o -
ETErEATOD
i
" RN SRS
2, 3 i 5
B il T T 'E— ] CTRL.D0=0004
[IE ' -y ~ .
ol PEYTATOD —’E — CTRL.00Z0000(1)
—e - CTRL.OM=D00NZ.3.5)
TiomEa podars Doz
sumaa 0O -

NamEa polama
EnEana D02

PucyHok 3.5 - @yHkyuoHanbHas cxema brioka peaynuposaHusi MUK-111

MpumeyvaHue. MN-perynatop MoxeT paboTaTe C aBTOMaTU4eCKon unn UKCMpPOBaHHOM paboyen ToYKowm
(Bbixogom perynaTopa). MNpu Bbibope aBTOMaTudeckon paboden Toukn (napametp CTRL.03=0000), perynaTtop npu
nepexofe C PYYHOrO Ha aBTOMATUYECKWMNA PEXWM OTCINEXUBAET 3HaveHue paboyeit ToukM (3apdaHusi), 4ToObI
nepeknoyeHre 6bino nnaeHeIM. Mpu BeiGope dukcupoBaHHo paboyen Todkn (napametp CTRL.03=0001, paboyas
Touka 3apaetcsa B napameTpe CTRL.04), perynstop Bo Bcex pexunmax paboTtbl yHKLMOHUPYET C YCTaHOBINEHHOM B
KayecTBe napameTpa OUKCUPOBAHHOWN paboyer TOUKON.
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3.8 PacnpepneneHue BXo4oB-BbIXOA0B CTPYKTYpbI perynatopa MUK-111

Tabnuya 3.1 — PacnipedeneHus: 8xo008-8bi1x0008 peaynsmopa MUK-111

CTpykTypa perynsartopa, AHanoroBbli Bxof, | AHanorosbivi BbIxod | [AWCKpeTHbIN BbixoA | JWCKPETHbIN BbIXOA
onpegensiemMas napameTpom Al AO DO1 DO2
[CTRL.00]

0000 — 2-X MO3MLMOHHBIN PErynsaTop Perynupyembiii PeTpaHcmucens” Bbixoa 2-X M03. CB06. KoHcbur.
napameTp perynsTopa

0001 — 3-X NO3MLIMOHHBIN perynaTop Perynupyembin PeTtpaHcmuceus® Bbixog BONbLUE Bbixogq MEHbLLUE
napameTp

0002 — NNA-LLMM-perynsTop Perynupyembiit PetpaHcmuccus” Boixog MO-LUNM CB06. koHdur. !
napameTp perynsTopa

0003 — ananorosbIi MA-perynsTop Perynupyembiit BeIxon perynatopa CB06. koHdpur. " CB06. koHcpur. !
napameTp

0004 — MNMNA-MMNYNbCHBIN perynaTop Perynupyemsbin PeTtpaHcmuceus® Boixog BOJbLUE Bbixog MEHbLIE
napameTp

0005 — aHasnorosbIi M-perynaTop Perynupyembin Boixog perynstopa CB06. koHdur. ) CB06. koHdur. "
napameTp

MpumeyaHus.

1. CurHanbl DO1 n DO2 anstoTcs cBobogHO-KoHUrypupyemble. T.e. ecnu kakon-nmbo ma curHanos DO1,
DO2 He 3aperictBOBaH B CTpyKType BblOpaHHOro tuna perynatopa (cm. napametp CTRL.00), To cBobGoaHbin
OUCKPETHBIN BbIXO4, MOXET B COOTBETCTBUWM C BblOPAHHOM Mormkon paboTbl U yCTaBkaMu yNpaBnaATbCA OLHUM K3
BblbpaHHbIX aHanorosbIx curHanos (cm. napameTpsl DOT1.00, DOT2.00).

1.1 Ecnn DOT1.00, DOT2.00 = 0000, TOo ecTb BkNtoYeHa onuusa UHTEpdENCHOro BblBoAa, 3TO O3HA4aeT,
YTO AaHHbLIM BLIXOAOM YNpaBnsieT, He perynstop, a ynpaensieTcs no nHTepdecy.

2. Tpn wncnonb3oBaHMM YHKUMM PETPaHCMWUCCMM Ha aHaroroBbll BbIXOA perynstopa nepegarTcs
cnepytoLme aHarnoroBble curHansl perynatopa (cm. napameTpbl ypoBHa AOT.00):

- 3Ha4YeHMe N3MepsIEMON BENMNYUHbI PV;

- paccornacoBaHue perynatopa (OTKNOHEHUS);

- 3aJaHHas TouKa.

3.9 MpuHUMN paboTbl aHanoroBoro Bbixoaa

Perynatop MAUK-111 nmeeT oamH aHanorosbIn BbIXo4.
AHanoroBbIv BbIX04 MOXET paboTaTb B Taknx ABYX PEXUMaXx:

1. PeTtpaHcmuccusa (Npsamas nepefgada ¢ macliTabmpoBaHnem) BXOAHOMO CMrHana Ha BbIXOA,.
2. Bbixoa aHanorosoro MNWO-perynaropa.

Mpu ncnonbL30BaHNM aHanoroBOro BbIXxo4a B PEXUME PeTPaHCMUCCUU, UCTOYHMKOM CUrHana MoxeT ObiTb
usmepsiemasi BenmymHa PV; paccornacosaHve perynsatopa (OTKnoHeHue), 3agaHHas Touka. lNpu paboTe Bbixoga B
pexvme peTpaHCMUCCUMM BaXKHbIMW MapamMeTpaMu ecTb: «3HaveHune BXxoAHoro curHana pasHoe 0% BbIXOOHOrO
curHana» u «3HaveHue BxogHoro curHana pasHoe 100% BbIXOOHOMO curHana». 3TMMK napameTpamu 4OCTUraeTcs
mMacltabvpoBaHne BbIXOOHOMO CUrHama OTHOCMTENbHO BXOAHOro. Takum obpasom, MOXHO peann3oBaTb BbIBOA,
aHanoroBoro curHana, KoTopbin BGyaeT nMoBTOPATb (POpMy CuUrHana MOOKMYEHHOro Ha BXxoh Gnoka aHamorosoro
BbIBOAA, HO Ha ero onpeaeneHHom gmanasoHe. PucyHok 3.6 unnioctpupyeTt paboTy aHanoroBoro BelBOAa B pexume

peTpaHCMMCCUN.
HemosHuk briok
aHaMo206020 CUZHAIT oopadomky A0 Brixod AD
3
— QQ ' N % duano-
K
mex. ed 3oHa A0
N
<

PucyHok 3.6 — Paboma 6r10ka aHarno208020 8b1800a 8 pexxumMe pempaHcmuccuu

Kak BuMaHO n3 pucyHka 3.6 6rnok o6paboTku HOpMUPYeT BXOAHOW curHan, npusoas ero B gvanasoH 0 —
100% BbIXOOHOTO curHana. B 3aBucuMMOCTM OT TMNa BbIXOAHOrO curHana 310 OyAeT BblpaXaTbCsl B 3N1IEKTPUYECKMX
curHanax. Hanpumep, aHanoroBbli Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnydyae npu curHane 50% u3
©6noka obpaboTkm AO Ha kneMMmbl BygeT nogasatcs Tok 10 MA.
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M3 pucyHka 3.6 BugHO paboTy napameTpoB «3HadeHWe BxOAHOro curHana paBHoe 0% BbIXOOHOIO
curHana» u «3HadeHne BxogHoro curHana pasHoe 100% BbIxogHOro curHanax». [JaHHble napameTpbl N306paxeHbl
Ha pPUCYHKE MYHKTUPHBLIMU NUHKAMUK B 6noke obpaboTkun AO. Takmm ob6pa3om, Ha aHanoroBbIf BbIXOA MOXHO noaaTb
TOSbKO MHTEPECYIOLLYIO YaCTb BXOAHOIO curHana.

Mpw ncnonb3oBaHWM aHaNoOroBOro BbIXoda B pexvme BbixoAa aHanorosoro MN[-perynatopa MCTOYHUKOM
CurHana ecTb BbIXOA perynsaropa.

MNepeknioyeHne pexvmoB paboTbl aHaNoOroBoro BbIXOA4A OCYLIECTBNSETCA aBTomaTuydecku. [lpu
BKIIOYEHUN perynsatopa B pexum aHanorosoro MN[-perynatopa, aHanorosbIvi BbIXO4 aBTOMATUYECKN BKIIIOYaETCs B
pexum paboTbl «Bbixog aHanorosoro [MW[O-perynatopa». Ecnn xe B KOHType BbiOpaH noGon gpyron Ttun
perynatopa, TO BbIxO4 asBToOMaTuyeckn pabotaeT B pexume «PeTpaHcmuccusi» € yka3aHHbIM  UCTOYHUKOM
aHarnoroBoro curHana.

MpumevaHue:
1. TMapameTpbl HACTPOWNKM paboTbl aHaNoOroBoro BbixoAa crpynnupoBaHbl Ha ypoHe AOT;
2. [1ns xoppekTHoW paboTbl aHanoroBbI BbIXOA, OOIMKEH ObiTb OTKanMbpoBaH.

3.10 Jloruka paboTbl AUCKPETHLIX BbIXOA0B

OuckpeTHble Bbixodbl perynatopa MUK-111 nmetoT cBoGOAHO KOHUrypupyemyto noruky pabotbl. 31O
3HayuT, YTO nonb3oBaTenb cam onpedensieT HasHaYeHue TOro WM MHOrO AUCKPETHOro BbIXOAA, €CNN OH He
3ae1CTBOBaH Ars Kakoro-To perynsropa.

BHumaHue: Ecnn guckpeTHbIN BbIXOA 3a4eWCTBOBaH B CTPYKType ntoboro perynsitopa, TO ANs AAHHOMO
OWCKPETHOro BbIXOA4A MOrvka ynpasreHnsl He UMeeT 3Ha4YeHUs.

Ons guckpeTHoro BbixoAda, KOTOpbIM He ucnonb3yetcs [MAO-perynsitopomM, UCTOYHUKOM aHaroroBoro
curHana ectb nsamepsiemas enuuuHa PV. [Janee no BbiOpaHHow norvke (DOT1.00, DOT2.00) o6pabaTbiBaetcs u
BblAET NMOTMMYECKUA HOMb UMW eauHuly, rnocre 4vero dopmupyeTtca curHan «Bbikn/Bkn». To ecTb, Ha norvke
KoMnapaTopa MMEeeTCsl BO3MOXHOCTb MOCTPOUTb [ABYX- , TPEX- U MHOTOMO3ULIMOHHBIN PEerynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO FOTMKE ABYXMO3ULMOHHOIO PErynatopa fnoka3aH Ha pUCyHKe
3.7n3.8.

DO

h t

0 : >

«— 00%
~~~<_. _lucrepesnc LuKana napameTpa
SP

PucyHok 3.7 — lNpumep pabombi 86ix00HO20 ycmpolicmea o sio2uke 0bpaTHOro 2-x Mo3uyUOHHOZ0 yrpaesieHust
n.CTRL.00=0000, n. CTRL.02=0000

DO

BKI

0 >

00%
ncrepesuc _---~~ gp Likana napameTpa

PucyHok 3.8 — lNpumep pabombi 8bix00HO20 ycmpolicmea 0 /102UKe MPsIMO20 2-X MO3UYUOHHO20 yrpasrieHus rl.
CTRL.00=0000, n. CTRL.02=0001

Ans MMnynbCHOro perynstopa CyLlecTBYyeT Takoi napameTp, Kak 3ajepkka Ha BkmodeHus DO B
NMPOTUBOMONOXHOM HampaBreHnu. ATo Bpemsi Nay3bl, MOCMEe KOTOPOro BO3MOXHO MW3MEHEHWE HanpaBlieHus
[OBWKEHVSI UCMOMHUTENIBHOTO MEXaHW3ma Mpu COOTBETCTBYIOLLEM PaccorflacoBaHuy (C Lenbio 3aluTbl CXem
yNpaBnieHUs OT NULLHKX BKIMKOYEHUIA U CaMOro feKTpoaBUuraTens).

Tpexno3nuUMOHHbIN perynaTtop paboTaeT Tonbko B oGpaTHOM Tune ynpasneHus perynatopa. Korga
napameTp pacTeT U CTAHOBUTCA YyTb GOnblue 3a4aHHOW TOYKWM, TO BO3HMKAET CUTyauusl Korda BKHOYeHbl [Ba
Bbixof4a. OTO He OOMycTUMO, Korda perynstop ynpaensieT peBepcuBHbLIM AuratenemM. [Ona npegoTspalleHust

nogobHon cutyauum Heobxoaumo wucnonb3oBatb napametp CTRL.06 — 30Ha He4YyBCTBUTENbHOCTUM  3-X
NO3MLIMOHHOIO perynsatopa (MepTBas 30Ha). Toraa Beixoabl perynaropa 6yayt padoTtaTte No NOrvke, NokasaHHOW Ha
pucyHke 3.9.
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DO1 'mctepesnc —
A (Kn"?ﬁ Gonblue) e —
e - | .
| y G -
v |
0 >
0,
< MepTBas soHa . MepTBas 30Ha |
< CTRL.06 L] CTRL.06

PucyHok 3.9 - Ipaghuk pabombl QUCKpemHbIX 8bIX0008 3-X MO3ULUUOHHO20 peayisimopa C UCro1b308aHUEM 30Hb!
HeyysecmeumernbHocmu (CTRL.06)

[lBa AMcKpeTHbIX BbIXoA4a MOTYT UCMONb30BaTh B KAYECTBE BXOAHOIO CUMrHana oguH 1 TOT Xe aHanorosbli
Bx0A (Al) N NICNONHATL KaXablN CBOKO MOTNKY poBOThI.

BbixogHon curHan MoxeT 6blTb CTaTUY4eCKUM U UMMYMbCHBIM (AUHamMudeckum). Boibop AnutensHocTu
(Tvna) BbIXOOHOrO curHamna npowvssogutcs Ha yposHe DOT1.05, DOT2.05. OAnuTenbHOCTb BbIXOOHOMO MMMyrbca
pasHasa 000,0 cooTBeTCTBYET CTaTUYECKOMY BbIXOAHOMY CUrHany.

Ona npumepa vMNynbCHOrO BbiXOAa BblibepeM Morvky paboTbl AMCKPETHOro BbIXOAA — MEeHbLUe yCTaBKu
MIN (DOT1.00=0002), AnMTenbHOCTb MMNYyNbCHOro curHana - 3 cekyHabl (DOT1.01=003,0). BbixogHow curHan npu
Takux napameTpax n3obpaxeH Ha pucyHke 3.10.

PucyHok 3.10 — Npaghuk pabombi QuckpemHoe2o 8bixoda npu UMy IbCHOM mMure 8bIX00HO20 cuaHarna

3.11 MpuHUMN paboTbl TEXHONOrMYE€CKOM CUrHanM3auum

[ns BxogHoro napameTtpa PV npon3BoaMTCS KOHTPOMb BbIXOAA €ro 3a rpaHuLlbl YCTaBOK TEXHOMOMMYECKOW
CUrHanmsauum.

Heob6xoQMMO NOMHWTbL, YTO YCTaBKM CUrHaNM3auuMWM OOMKHbl BXOAUTb B FPaHuUbl pa3maxa LuKarnbl
N3MepPSIEMON BEIMYMHBI.

TexHonormyeckas curHanu3auusa Ucnonb3yeTcst Anst curHanusauumn Ha nHigmkatopax MIN n MAX nepegHen
naHenu perynstopa, CUrHanu3aumm Ha BEPXHEM YPOBHE, a TaKkke AN NOorvky paboTbl AMCKPETHbIX BbIXOAOB Kak
o6obLeHHas TexHonornyeckas curHanmaaums (n.m. DOT1.00=[0005], DOT2.00=[0005]).

CocTtosiHue 0600LLEHHO TEXHONOMMYECKON CUrHanM3aumm 3anuceliBaetcs B peructp 14 (cm. tabnuuy B.1).

TexHonoruyeckas curHanusaums MMeeT ABa Buaa:

- abconTHaa curHanusauusi. Vicnonb3yeTcst Korga HYXXHO CWUrHanmaupoBaTb BbIXO4, NapameTpa 3a
YCTaHOBIEHHbIE rpaHunLbl. B Takom cnyyae 3agatoTcst HXKHUE BEPXHME PaHULbl TEXHONOMMYECKOW CUrHann3auuu.

- [OeBMaUMOHHasi curHanusaums. Wcnonb3yeTcsa Korda HYXHO  CUTHanuM3upoBaTb  OTKITOHEHUE
TEXHOJTOMMYECKOro napamMeTpa OT 3HaYeHUs 3a4aHHON TOYKM Ha 3HAYEHNE YCTaBOK TEXHOMNOMMYECKOW CUrHanm3aLmu.

Mpumep abconoTHOM 1 AeBMALMOHHOW CUrHanM3auumn npueBeaeH Ha pyucyHkax 3.11 n 3.12.

['ncTepesnc TexHONornyeckon curHanu3daumu 3sapaetca B nyHkte meHw CTRL.15. MpuHuun paboTbl
rmcTepesuca npeacraBneH Ha pucyHkax 3.11 n 3.12.
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A
MyHKT MeHto
BepxHuii npegen AIN.02
pasmaxa LuKanbl :
Yetask@aMAX| /N Y CTRL.14

TEXH. Cur.

"'nmcTepesunc TexHonornyeckom
CcUrHanusaumm CTRL.A5

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

pasmaxa Lwkanbl

TexH. cur.
MAX

v

A
TexH. cmr.‘ ______________________________________________ ! ! ___
MIN

v

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

A
[yHKT MeHI0

BepxHun npegen
P PeA AIN.02

pasmMaxa LKarsnbl

'ncTepesunc TexHonornyeckomn

>

pasmMaxa LwKarnbl

A
Texw.cwr| —_——— e e —
MAX L

3H. MAX curHanusauuu CTRL.15
3agaHHas TEXH.CUT.
Toyka (SP) i , 3H. MIN
' ! TEXH.CHT.
1
! |
¥ )
I T R [P N * ..... oA CTRL.13
1 1 1
1
HwxHunit npeaen [ ' ' | AIN.01
1
1
1
1
1

SN IR I
v

A
TexH. cur. | e e e  ——————
MIN

v

PucyHok 3.12 - paghuk cpabambigaHusi desuayUoOHHOU mexHonoeu4eckol cueHanu3ayuu n. CTRL.12=0001
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4 Acnonb30BaHue nNo HazHa4vYeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHuyYeHus npu ncnonb30BaHUU peryndaTtopa

4.1.1 MecTto yctaHoBku perynatopa MUK-111 gomkHO oTBevaTtb Cneayowmm yCroBUSM:

- obecneynBatb yaob6Hble ycnoBus Ans o6CnykMBaHUsa U AeMOHTaxa;

- Temnepatypa W OTHOCUTENbHas BMAXHOCTb OKPYXalwLlero BO3Ayxa [AOSbkHa COOTBETCTBOBATb
TpeboBaHUSAM KNMMaTUYECKOro UCNONTHEHUS perynaTopa;

- OKpyXarwLlas cpefja He [OMMKHa COAepXaTb TOKOMPOBOAALLUMX NPUMEcen, a Takke Mpumecen, KoTopble
BbI3bIBAIOT KOPPO3UNIO AeTanen perynsropa;

- HanpsPKEHHOCTb MarHUTHbIX NOMEeWN, BbI3BaHHbIX BHELLHUMMW UCTOYHUKAMMW NMEPEMEHHON0 TOKa YacToTOW
50 Ty wnM  BbI3BAHHLIX  BHELHWMMM  UCTOMHMKaMW  MOCTOSIHHOTO  TOKa, HEe [OMKHa  npeBbiwaTb
400 A/wm;

- napameTpbl BUOpaLmmn AOMKHbI COOTBETCTBOBATb UcnonHeHuto 5 cornacHo FOCT 22261.

4.1.2 TMpwu akcnnyatauum perynatopa Heobxoaumo UCKMYUTL!

- nonagaHve TOKONPOBOAALLEN NbINW UMK XUOKOCTU BHYTPb perynatopa;

- Hanu4yne NOCTOPOHHUX NPEeAMETOB BONN3M perynatopa, yXyALuawLwmuX ero eCTeCTBEeHHOe OXNnaxaeHue.

4.1.3 Bo Bpems akcnnyaTtaumm HeobxoaMMo cneauTb 3a TeM, Y4Tobbl NOACOeANHEHHbIE K M3AENWI0 MPOBOAA
He nepenamMbiBanunCb B MECTax KOHTaKTa C KneMMamu 1 He UMenu NOBPEeXAeHNI N30Nauum.

4.2 MNoagroToBKa perynaropa K ucnonb3oBaHuio. Tpe6oBaHUsA K MeCTy YCTaHOBKMU

4.2.1 OcBoboauTe perynsatop oT ynaKoBKU.

4.2.2 Tlepen Hayanom MOHTaxa perynsatopa HeoOXOAMMO BbIMOMHUTE BHELWHWA ocmoTp. [pu 3atom
06paTuTb 0CO6EHHOE BHUMAHUE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKU U OTCYTCTBME MEXAHUYECKNX MOBPEXOEHUN.

4.2.3 Perynsatop MWK-111 paccumMTaH Ha MOHTaX Ha BEPTUKarbHON NaHenu aNeKTpoLUTOB.

4.2.4 Perynatop AOMKEH yCTaHaBNMBaTbCA B 3aKpblTOM B3pbiBOGE30ONacHOM W noxapobesonacHoM
nomelleHnn. Ucnonb3ynte perynatop npu TemnepaTtype 1 BraXKHOCTW, oTBevalowmnm TpeboBaHUsSM M yCrioBuaM
aKCnnyatauun, ykasaHHbIM B rraBe 1 HacTosALWen MHCTPYKLUUK.

4.2.5 He sarpomoxpgante NpoCTPaHCTBO BOKPYr YCTPOWCTBa AN HOpmanbHoro TennoobmeHa. OteBegute
[OCTaTOYHO MecTa 11 eCTECTBEHHOW BEHTMNAUMM YCTpoWcTBa. He 3akpbliBanTe BEHTUMSILUMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTpouncTtBa. Ecnu perynatop noaBepraeTcs HarpeBaHuWio, ANS €ro oxnaXAaeHWs OO TemnepaTypbl HUXe
70 °C, ncrnonb3ynte BEHTUNATOP.

426 [abapuTHble © npucoeavHuTenbHble pasmepbl Perynatopa MWK-111  npuBegeHbl B
npunoxeHum A.

4.3 CoeanHeHue ¢ BHEWWHUMUN ycTponcTBaMu. BxoaHble U BbIXOAHbIE Lenu

4.3.1 BHUMAHMUE!!! Tpn nogkntodeHnm perynatopa MUK-111 cobniogate ykasaHust mep 6e3onacHocTtu
pasgena 6 HacTosLLero pykoBoACTBa.

4.3.2 KabenbHble cBs3n, coeamnstowme perynatop MAK-111, nogknioyaloTca Yepes KnemMMHbIe KONOoaKu B
CcooTBeTCTBMM C TpeboBaHuaMM AencTByowmx "MpaBun yCcTponcTBa anekTpoycTaHoBOK".

4.3.3 lMNopkntoueHne BxoAoB-BbIxodoB K perynatopy MWK-111 npou3BoaaT B COOTBETCTBUM CO CXemMamu
BHELLUHUX COeAMHEHWI, NPpUBEAEHHbIX B NpunoxexHun b.

4.3.4 Tlpn nOAKMOYEHUM FNWHUN CBA3W K BXOOHbIM W BbIXOAHLIM KreMMaMm npuHMManTe Mepbl Mo
YMEHBLUEHUIO BIUSIHUS HaBEAEHHbIX LUYMOB: UCMO/b3ylUme BXOAHblE W (MnU) BbIXOAHbIE LUYMOMNOAABMSHOLLME
GvnbTpbl Ana perynstopa (B T.4. CeTeBble), LymonodaBnsiowme unbTpbl ANS NepudepuiiHbix YCTPOMCTB,
UCMNONb3ynTe BHYTPEHHME LdpoBble DUNbTPLI aHanoroBbix BXoAoB perynsatopa MUK-111.

4.3.5 He ponyckaeTtcst 06bequHATL B OOHOM Kaberne (kryTe) uenu, no KOTOpbIM NepeaatoTcsi aHanoroBble,
UMHTEPENCHBIE CUTHAmNbl U CUINBHOTOYHbIE CUTHANbHBIE WIN CUITbHOTOYHbIE CWUMOBbIE Lenu. [ns ymMeHbLUeHUsi
HaBeOEeHHOro wymMa OTAenuTe NUHUW BbICOKOrO HamnpsiXeHUs WUnu fMHUK, NpoBOASALME 3HAYUTENbHbIE TOKW, OT
Opyrux nuHuR, a Takke u3beravte napannenbHoro wunuv obliero MOAKIMIOYEHUS C JIUHUSMW NUTaHWS Mpu
NOAKMYEHUM K BbiIBOAAM.

4.3.6 HeobxoammocTb 3KpaHMpoOBaHWUsi kabenen, No KOTOpbIM NepedaeTcsl MHGOpPMauuMsi, 3aBUCUT OT
ONWHBI KabenbHbIX CBA3EM M OT YPOBHSI MOMEX B 30HEe Npoknagku kabens. PekomeHayeTcs MCMNonb3oBaTb
nsonupyrowmne Tpyoku, kaHanbl, TOTKMA UM SKPAHMPOBAHHbIE JIMHUW.

4.3.7 T[lpumMeHeHMe 3SKPaHMPOBaHHOW BWUTOM nNapbl B  MPOMBIWMEHHLIX YCMOBUAX  SBMSETCS
npeanoyYTUTENBLHBLIM, MOCKOMNbKY 3TO obecneunmBaeT MonyyeHne BbICOKOTO COOTHOLUEHWUSI CUrHam/lyMm v 3awmTy oT
CWHpa3HOM NoMeXxXu.

4.3.8 lMNopakniovarite cTabunusaTopbl UMK WyMONoAasnsowme oUnbTpbl K NepugepuiiHbiM yCTPOCTBaM,
reHepupupyoLWwmMM 3NeKTPOMarHuTHble 1 UMMyNbCHble MOoMexu (B 4acTHOCTM, MOTOpaMm, TpaHcdopmaTtopam,
coneHougam, MarHMTHbIM KaTyLLKaMm 1 ApyruM YyCTPOMUCTBaM, UMEIOLLUM N3MyYatoLime KOMMOHEHTbI).
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4.4 NMopagkntoYeHne 3NeKTponuTaHMA 6r1o0KoB

4.4.1 BHUMAHUE!!! Tlpu nogkniodeHun anektponuTaHus perynsatopa MUK-111 cobniogats ykasaHusa mep
6e3onacHoCTM pasgena 6 HacTosALEero pykoBoacTBa.

442 [Onsa obGecnevyeHns cTtabunbHon paboTbl obopyaoBaHusa KonebaHus HanpsikeHWs W 4acToThbl
nuTaloLWwen aNeKTpoceT! AOMKHbI HaXOAUTLCA B Mpedenax TeXHUYecknx TpeboBaHui, ykasaHHbIX B pasgene 1, a
AN KaXgoro CoCTaBNSAOLWEro KOMMNOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM Mo akcnnyataumu. [Mpu
HeobxoAMMOCTW, ANA HenpepbiBHbIX TEXHOMOMMYECKUX MPOLEeccoB, AOMKHa ObiTb MpeAycMOTpeHa 3awuta ot
OTKIIOYEHMSA (MK BbIXOAA U3 CTPOS) CUCTEMbI NOAAYN INIEKTPONUTAHNA — YCTaHOBKOW MCTOYHMKOB BecnepebonHoro
nuTaHus.

4.4.3 Ons perynatopoB MUK-111 ¢ ucnonHeHnem Ans nutaHua oT ceTu nepemMeHHoro Toka 220B nposoaa
ANeKTponuTaHna cetn nepemeHHoro Toka 220B nogkntovaroTcs K knemmam konogku 220B, pacnonoxeHHom Ha
3apHen nanenu perynatopa MUK-111.

4.4.4 YctaHaBnvBas LWyMoNoaasnsowmui unbTp (CUrHanbHbIN Unmn ceTeBom), oba3aTensHO YTOYHUTE ero
napameTpbl (MCNOMb3yeMoe HanpsikeHWe W npornyckaemble TOKW). Pacrnonarante cunbTp kak MOXHO Onvke K
perynsaropy.

4.5 KoHdpurypauusa perynaropa

Perynatop npeactaesnsaeT cobor cBo60AHO KOHpMIyprpyeMmblin KOMNAaKTHLIA perynatop. MNonb3oBaTens, He
UMEILLMIA 3HAHMIA U HaBbLIKOB MPOrpamMMMPOBaHUSA, MOXET MPOCTO BbI3blBaTb W UCMOMHATL pasnuyHble yHKLMU
nytem koHdpurypauum perynatopa MUK-111. Perynatopsel MUK-111 o4eHb rmbkune B MCNOMNb30BaHNM U MOTyT BbICTPO
W Nerko, N3MeHMBLUN KOHUIypaLmio, BbINOMHUTL OONBLUMHCTBO BCTpeYaeMblx TpeboBaHWM 1 3afdad ynpaBneHus
TEXHONMOrMYeCcKUMM NpoLeccamu.

Perynatopbl MUK-111 koHuUrypupytoTcs Yepes nepegHio naHenb perynaropa unuv yepes ranbBaHUYeCcKu
pasgeneHHbii nHtepdenc RS-485 (npotokon ModBus), 4To Takke NO3BONSAET MCMOMb30BaTb PErynaTop B KayecTse
yAaneHHoro KoHTpornnepa npu pabote B COBPEMEHHBIX CETAX yrnpaBreHus 1 cbopa nHpopmaumm.

MapameTpbl KoHdpurypaumm perynaropa MUK-111 coxpaHawTca B SHEProHe3aBMCMMOM NamsATM U
perynatop cnocobeH BO30GHOBWUTL BbINOMHEHME 3a4ay YNpaBneHUs MNocne MnpepbiBaHUS HanpsbkeHWus NUTaHus.
BaTtapes pe3epBHOro NMTaHUS He UCMOMb3yeTCs.

Mporpamma koHdurypauumm perynatopa MUK-111 pomkHa ObiTb cocTaBneHa 3apaHee u odopmneHa B
BMAe Tabnuubl (M. npunoxexue M), 4To 3baBWT Nonb3oBaTens OT OLMOOK NpY BBOAE NapaMeTPOB KOHUrypaLmu.

HasHaueHvne anemeHTOB nepefHer MaHenu, Has3HayeHue CBETOAMOAHbIX WHAMKATOPOB W KnaBuw -
npencTaBneHo B COOTBETCTBYHOLLMX pa3genax rnasbl 3. MNopsagok KoHUrypaumum n3noxeH B €TON rnase.

4.6 Pexxsum PABOTA

Bonee getanbHO pexumbl paboTbl, YPOBHM 3aLUUTLl U PEXMM KOH(MrypaumMm onucaHbl B MOCMeayHoLmX
pasgenax gaHHow rnaebl. [juarpamma pexvmoB paboTbl, 3awmTbl M HacTpoek perynatopa MUK-111 npusegeHa Ha

pucyHke 4.1.
p
MutaHue
BKJTHOYEHO
\
Y
(
Pexum PABOTA
Pexum

KOHUrypaumm n HacTpoek

PucyHok 4.1 - Quazpamma pexumos pabomel, 3awumsl U Hacmpoek peaynsmopa MUK-111

Perynatop nepexoout B pexum «POBOTA» BCsikui pas, korga BKIKOYaeTCa NuTaHme.
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B npouecce pabombl MOXHO OCYLLECTBNSATb MOHUTOPUWHI, T.e. BU3yallbHO OTCREXMBATb M3MepPsieMyto
BENWNYMHY, 3a4aHHYI0 TOYKY U 3Ha4YeHne ANCKPETHOro ynpaBnsioLLero BO3AeNCTBINA Ha CBETOANOAHBIX MHAMKaTopax
unn 3HayeHus Boixoga MU-perynstopa B npoueHTax npu HaxaTtum knasuwu [A] “Gonbwe” unu [V] “meHblue’(B
PYYHOM pexvMe aTUMK KnasuaMm N3MeHsieTcs ynpasnsiowmne Bosaenctene). Kpome Toro, MOXHO OTCnexuBaTh Ha
CBETOAMOAHBIX MHAMKaTOpax CuUrHarbl TEXHOMOIMYECKOW CUrHanusauuv npu NpeBbILLEHUN BEPXHEro WU HUXKHEro
npenenoB OTKMNOHEHUS.

4.6.1 UameHeHUe pexxnma ynpaBrieHUA perynsatopa

B perynsatope MUK-111 umeetcsa ABa pexnmMa ynpasneHnst 00 beKTOM perynmpoBaHus:
® aBTOMaTUYECKNI PEXNM yrpaBrneHue,
® PYYHOW PEXUM yrpaBneHue.
Pexum ynpaBneHue perynsitopa - aBToOMaTU4eCKUiA UNN PYYHOWN SBNSETCHA 3aroMUHaeMbIM COCMOSHUEM.
[Mocne BKMOYEHMS NUTaHMSA PErynaTop HaxoouTCs B TOM pexume, B KOTOPOM OH Haxoguncs Ha MOMEHT
OTKIMIOYEHNS.

ABTOMaTU4YeCKUM > PyuHow
knaeuwm [¥] + [¢]

PeXum nHgukaTtop PYY PeXum
ynpasrieHue ynpaBJreHue

ABTOMaTUYECKUI pexuM ynpasneHue. NMepexon Ha py4YHOM peXxuM ynpaBrieHue

ABTOMaTUYeckun e B aBTOMaTnyeckom pexumme yrnpaBneHue perynsatop ynpaenseT o6bekToM perynvpoBaHus

pexum cornacHo BblIGpaHHOMY 3aKOHy PerynmpoBaHuMs M C COOTBETCTBYIOLUMMU HaCTpoOMKaMu
ynpaBrieHue nonb3oBaTens.
O PYY e B aBTOMaTUuYecKoM pexume ynpasneHue nigmkatop PYY Ha nepeaHen naHenu noraileH.
& [¥] e [Ins nepexoda B PyYyHON pexvM ynpasrneHus Heobxoaumo HaxaTb knasuwy [¥] Ha
nepegHen naHenu perynsaropa.
* PYY e Nnankatop PYY Ha nepegHen naHenn Ha4YMHaeT Muratb.
= [J] e Ecnu onepatop Haxan knaeuwy [¢] B npouecce MwuraHua uHaukatopa PYY
@ PYY (npubnuantenbHo 3-4 ceKkyHabl) — MPOU3OAET huKkcayusi 8bI6pPaHHO20 pexxuma n perynarop

nepevigeT B PeXUM py4yHOro ynpaerneHusi, uHgukatop PYY 6ygeTt cBeTuTbca — yTo GydeT B
JarnbHemnweM ykasblBaTb Ha PYYHON PEXUM yrnpaBreHue.

YpoeeHb e Ecnu onepatop He nodmeepxdaem CBOVX AEWCTBUI HaxaTvuem knasuwm [¢'], To gaHHble

3awjumel AENCTBMA onepaTopa BOCMPUHMMAKOTCH Kak HeBEepHoe [JAenNCTBME WnvM  CryyaniHoe
NnepeknioYeHne pexuma ynpasneHue.

PyuHoW pexum ynpaBneHue. Nepexoa Ha aBTOMaTU4YeCKUIA PEXUM ynpaBrieHue

Py4yHol pexum e B pyyHOM pexume ynpaBneHue onepatop C nepefHer naHenu ¢ noMollbio knasuw [A]
ynpaeneHue “6onbwe” n [V] “mMeHblue”, ynpaBnsieT BbIXOAOM perynsitopa, TeM cambiM opMUpyeT
3HayeHne ynpaBnsoLLEro BO3AENCTBUS, MO4AaBAaEMOE Ha UCMONHUTENbHBIA MEXaHWU3M.
® rPyy e ViHavkaTtop PYY Ha nepeagHen naHenu cBetuTcs.
@ [¥] e [Ina nepexoaa B aBTOMATUMYECKUI PEXMM yNpaeneHns HeobxoammMo HaxaTb knasuuly [¥]

Ha nepefHeii naHenu perynsaropa.

e HankaTtop PYY Ha nepefHel naHenn HauynmHaeT Muratb, €Crv OonepaTop Haxan Knasuily

* PYY [¢] B npouecce muranus uHaukatopa PYY (npubnuautensHo 3-4 cekyHabl) — npousonget

¢ukcayuss eblbpaHHO20 pexuma W perynatop nepevaeTr B PEexXnM aBTOMaTUYECKOro

= [&] ynpaeneHus, wvHoukatop PYY noracHetr — 4yto OymeT B pganbHeliwem ykasbiBaTb Ha
O PYY aBTOMaTUYECKUIN PEXUM yrnpaBreHue.

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

3awjumel AencTBua  onepaTopa BOCNPUHMMAIOTCA Kak HeBepHoe [eWCTBMEe unu  crnyvariHoe

nepekroYeHne pexxmMa yrnpasrneHue.
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4.6.2 N3ameHeHMe 3HaYeHUs 3agaHHON TOUKHN

Mpu BkntoyeHun perynatopa MWK-111 yctaHaenmBaetcsa pexum PABOTA. Ha gucnnein NMAPAMETP
BbIBOANTCS 3HAYEHME M3MepsieMon Benn4unHbl, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOUKN.

3apaHHaga Touka usMeHsieTcsa ¢ nepegHen naHenu perynsitopa. lNpu KpaTKOBPEMEHHOM HaXaTuu KnaBuLLn
[ﬂ] Ha auncnnee 3ABOAHHSA BbiBOoOMTCS 3HaYeHWe 3a[aHHOM TOYKM B MUralwowuMm Buae, YTO O3HayaeT BXoq B
PEXNM N3MEHEHMS 3adaHusl. 3HauyeHne 3aaHHON TOYKM SABNSIETCA 3arnoMuHaeMbIM 3HadyeHueMm. Nocne BKMYeHUs
NUTaHUA perynaTop HaumMHaeT paboTy ¢ TeM 3Ha4YeHUEM 3alaHHOW TOYKKN, KOTOPOE BbINo HA MOMEHT OTKIOYEHMS.

3agaHHasa Touka ncnonb3dyeTcda TONbKO B aBTOMAaTtuM4YeCKOM pexunme ynpaslieHud, HO U3MEHATbL ee

BO3MOXHO Kak B PyYHOM (€Cnu MCMomnb3yeTcsl AvHaMuyeckass GanaHCcUMpoBKa), Tak U B aBTOMAaTUYECKOM peEXUME.
3apaHve ycTaHaBnMBaEeTCs NONb30BaTENEM U UCMONb3yeTcs npy paboTe perynsitopos (ypoBeHb CTRL).

N3mMeHeHMe 3HaYeHUA 3agaHHON TOUYKHU

e [INs M3MEHeHMs1 3HayeHus 3adaHHOW TOYKM HeobXOAMMO KPaTKOBPEMEHHO HaxaTb

- [Q] knasuy [€].
o [ucnnen 3ABOAHHA HauyHeT murate. Ha gaHHoM 3tane npu murawwem aucnnee
§ 015.0 3ABOAHHSA BO3MOXHO M3MEHEHME 3HAYEHUS 3a0aHHON TOYKN.
e C nepepgHelt naHenu ¢ nomoulbio knasuw [A] “Gonbwe” n [V] “MeHbLUE”, yCTaHOBUTL
= [A] HeobXxoaMMoe 3Ha4YeHne 3a4aHHOM TOYKW, MHanuMpyemon Ha gucnnee 3ABOAHHA.
= [V]

e Ecnu onepatop Haxan knaeuwy [¢'] B npouecce muranus gucrnen 3ABOAHHSA
= [J] (MpubnuantensHo 3-4 ceKyHAObl) - Perynatop nepeveT Ha pPexum ynpaBreHWst C HOBbIM
3Ha4YeHNEeM BHYTPEHHEN 3ajaHHOW TOYKM.

3ABOAHHA o lncnnen 3ABAAHHA nepectaet muratb U CBETUTCA POBHBIM CBETOM

e Ecnu onepatop He nodmeepxdaem cBOMX OEWCTBUIA HaxaTueM knasuium [¢'] B npouecce

YposeHb avncrines 3ABOAHHA (npubnuantensHo 3-4 cekyHAbl), TO AaHHble OEWCTBWUsi onepatopa
3awumesl BOCMPUHNMALOTCS Kak HEBEPHOE [IEeNCTBUE UMW CMyYaliHOE U3MEHEHUE 3HAYEHUSI.
MpumeyaHune

KnaBuwa [ﬁ] paGOTaET KaK OTMEeHa BBEAEHHbIX 3HAaYEHUN 1 BbIXO4a U3 peXxnma M3MeHEHUs 3agaHus.
PeXnmbl u3aMeHeHus u nepekxknr4yeHus 3a4aHHOMN TOYKMU

OuyeHb BaxkHbIM NS HOpMarbHOW paboTkl PerynaTopoB ABNSeTCA Hannymne B HUX 6e3ydapHozo (nnasHozo)
MEePeKMoYeHUs] Unu U3MEeHEeHUs1 3afaHHOW Toudku. [MepeknioyeHne unv nMaMeHeHWe 3aJaHHOW TOYKWM perynsitopa
MWK-111 npoucxoauT B cny4yasx:

® MEepeKIoYEHNE PErynsaTopa C Py4HOro pexunmMa ynpasrneHne Ha aBToMaTU4eCKni;

® UV3MEHEHMEe 3HayeHWsi BHYTPEHHEeW 3adaHHOW TOYKM C nepedHen naHenu perynsatopa unu no
UHTEpEeNcy;

MepeknioyeHne nnm n3aMeHeHe 3agaHHON TOYKKN perynsitopa obecnevynBaeTCs ¢ NOMOLLLK CTaTUYECKON
¥ ArHaMunyeckon banaHCMpPOBKM y3na 3ajaTyuka perynaropa.

B 3aBucumoctu oT 3HaveHun napameTpoB MeHio koHdwurypaumm [CTRL.02] — ckopocTb AnHamMUYecKon
GanaHcupoBkM 3apaHusa B perynatope MWK-111 ecTb pasHble pexuMmbl CTaTU4ecKOW W OUHAMUYECKOWN
©6anaHCcMpoBKU:

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

dyHKUMOHANbHaa cxema paboTbl OanaHCUMPOBOK MOKa3aHa Ha pucyHke 4.2. PyHKUMM  pPeXnMoB
CTaTU4ECKON 1 AMHaMU4eckon 6anaHCMpOoBKKM NoKa3aHbl B Tabnuue 4.1.
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Al . Pexvmbl 6anaHcnpoBokK
[ 1

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

__________ 3anarve BanaHcupoBka 3ananue >
(ckopocTb) PEIyNATOPY
[CTRL.02#0]

PucyHok 4.2 - ®yHKyuoHarbHas cxema banaHcupogok peaynsamopa MUK-111

MpumeyaHue. Ha cxeme ycrnoBHO NokasaHO MOMOXEHWe nepeknioyaTene Ana aBToMaTnYeckoro pexuma
ynpasreHue perynaropa u aAMHammyeckon 6anaHcnMpoBKu.

Tabnuua 4.1 - QyHKyuu pexumos banaHcuposok peaynsmopa MUK-111

3HayeHue
Pexvm o
6aNaHCHpOBKM napameTpos [MHamMuka nameHeHus 3agaHHoOM TOYKU
[CTRL.02]
MNepekntoveHne
pexvma cTaTtmnyeckas =0 Mpu nepekntoyeHun SP= Al
ynpasneHue
PYYHOW- AMHAMUMECKAR 40 [Mpw nepeknioveHnn 3agaHne HauMHaeT N3MEHATCA OT 3HadeHus sxoaa Al1 go
ABTOMAT YCTaHOBIEHHOIO 3HaYeHUsi 3agaHns co ckopocTbio 6anaHcmposkn [CTRL.02]
WNsmeHeHve cTaTecKas =0 Mpy n3meHeHUn 3agaHne MrHOBEHHO MEHSIETCS OT ero npeablayLwero 3Ha4eHus
3ajaHoM ToYKM (C [0 YCTaHOBMNEHHOIro
nepegHen naHenu
P P MHAMMYECKas! 40 [Mpy 3MeHeHUn 3aJaHne HaYMHAEeT MBMEHATLCA OT ero npeablayLlero 3HavyeHns
) A [0 YCTaHOBMNEHHOTO 3HAa4YeHNs CO ckopocTbio HanaHcuposku [CRTL.02]

MpumeyaHue. Ecnu 3HaveHue [CTRL.02]%0, TO 3HayeHME CKOPOCTU AMHAMU4eckon GanaHCUpOBKM
ycTaHaBnueaeTcs B npegenax [1; 999,9] tex.ea./MuH.

4.6.3 U3meHeHUe 3HaYeHUsA ynpasnsiiowero Bo3aencTBus

o [N M3MEeHeHWs 3Ha4YeHNs ynpaBnsioLwero BO3AENCTBUS PerynsTop AOMKEH HaxoauUTbCs B
PYYHOM pexume ynpasreHus. Ecnu perynatop HaxoauTcs B aBTOMaTUYECKOM pexume, ero

@® PYY HeobX0AMMO NepeBecTU B PyYHOW pexum ynpaeneHus — cM. pasgen 4.6.1. Mngukatop PYY
Ha nepegHen naHenu cBeTUTCA. BeibpaH py4HOW pexum ynpaBneHus.

e B py4yHOM pexume ynpaBneHvne onepatop C nepeaHen naHenu ¢ nomoLlbto knasuw [A]
= [A] “Oonbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynsatopa, Tem cambiM copmupyeT
= [V] 3Ha4YeHWe ynpaBnsoLLEero BO3OENCTBUSA, NOAABAEMOE Ha UCMONHUTENbHBIA MEXaHN3M Yepes

kntoun BOJIbLUE-MEHBLUE vnu aHanoroBbI BbIXO4, B 3aBUCUMOCTU OT BblOpaHHOro Tuna

perynsatopa (cm. napameTtp [CTRL.00]).

o [Ipn U3MEeHeHUN 3HaYeHUs yNpaBnSALLEro BO3AENCTBUS NOCMe NepBoro Haxatus nobon
n3 knasvw [A] “6onbwe” unn [V] “menbwe” Ha aucrnne 3ABOAHHA BmecTo 3HaveHuns
3aJaHusa  BbLIBOOAWUTCA 3HaYeHWs BbIxO4a perynatopa B Muralowem Buae, a Takke
CBeTOAMOAHble MHAMKaTopbl A unu V¥ ykasbiBaloT onepaTopy kakon napameTtp (curHan) B
AaHHbIA MOMEHT U3MeHsIeTCS.

e [locrne OKOHYaHWMA W3MEHEHUs! 3HAYeHWs YMPaBMSIOWIEro BO3AENCTBUS, OTMycKaHMem
3ABOAHHA knaeuwu [A] “6onble” nnu [ V] “mMeHblue” no nctedeHun 3-4 cekyna aucnnen 3ABOAHHA

40.0 nepectaeT MuWraTb M Ha HEro BLIBOAMTCS 3HAYEHWs! 3afaHus, a 3HauyeHue BbIxoda
brKCMpyeTCs B SHEpProHe3aBMCUMON NaMaTH.
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4.7 Pexxum KOHOUTYPUPOBAHUE

e C nomoLlbl 3TOr0 pexuma BBOAAT MapameTpbl M KOHCTaHTbl perynstopa, napameTpbl Tvna BXOAa,
dunbTpa, TUNa ynpaBneHus, CUrHanusaumm OTKNOHEHWUN, BbIXOOO0B, KanvbpoBKKu, napaMeTpbl ceTeBoro obmeHa u
3anucu napameTpos.

e [MapameTpbl pasgeneHbl No rpynnamM, Kaxgas M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (ANEeMEHT HaCTpPOWMKU) B 3TUX YPOBHSIX HasbiBaeTcsa "mapameTtpom". [MapameTpbl, MCNonb3yemble B
perynatope MUK-111, crpynnupoBaHbl B 13 ypoBHEN W nNpeacTasreHbl Ha gvarpamme — cM. puc 4.3. NHaukaums
YPOBHEWN pexnma KoHduUrypaumm, HOMEPOB M 3HA4YEHUI NapaMeTpPOB NOKa3aHbl Ha puc. 4.4.

PEXUM
YMNPABJEHUE

: nepexop ocyuiecTBnsieTcsi
_ - = ANUTeNbHbLIM HaXaTnem - T T
@_,——” I Gonee 3 ¢ knasmwm S . I e p N
. ~>1 [0Q] s B
.'@ ;— A _I—‘ T
g' £ YpoBeHb YpoBeHb YpoBeHb YpoBeHb YpoBeHb E
5|38 PID T T corr N e S SAVE =
=! > A A A A et
§ & %) \ ] \ y \ &n
3 (00)=r~{0001 (0 (@ @@ (o
g o g % é
2133
S| (o) +~(s000 (D) (o 01 01 )<{(0001
£lék @ |
[
( 02) ( 02 )

3HaYeHVe napameTpa

4
PID.02 gns ypoBHs i
HacTtpoek NMA[ - m

perynsitopa

napameTp
PID.02

PucyHok 4.3 - Juazpamma pexxuma KOHgbuaypauuu u HaCmpoex.

Howmep
napameTpa ;"
NMAPAMETP 4 MNAPAMETP
{ \ ' ~
YPOBEHb ’_' |
KOHOUTYPALIUN ™ H | n I
AIN \ ] — | ]
3ABOAHHSA 3ABOAHHA
( \ < 4 ~
r F I @ Arnmr
Ly I
\ J \ y
) A
cumeonii L nF [ ykaswisator 3HaueHue
O TOM, YTO perynsitop napameTpa

HaxoAuTCA B pexume Bbibopa
YPOBHS KOHdUrypauum

PucyHok 4.4 — UHOukayus yposHs pexuma KoHgu2ypayuu, Homepa rnapamMempa U 3HadyeHus napamempa.
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4.7.1 MNepexopn B pexxum KoHcUrypaumm n Hactpoek

1. BbI30B ypoBHS KOHUIypaLumm 1 HacTpoek ocyluecTensieTca u3 pexvma PABOTA gnutensHbiM, 6onee 3-
X CeKkyHf, HaxaTuem knasuium [C].

2. MNocne atoro Ha aucnnen NMAPAMETP BbiBogutca meHto BBoga napons: «P 00».

3. C nomouypbto knasuw nporpammupoBaHus [A],[ V] Beectn naponb: «P 02» 1 KpaTKOBPEMEHHO HaxaTb
knasuwy [¢].
BHUMAHMUE!
Ecnu naponb BBeAeH He BepHO — perynsatop nepenget B pexum PABOTA.
Ecnu naponb BBEAEH BEPHO - TO perynaTtop nepevget B pexum KOHOUIYPALINN.

Pexum KoHdurypaumm oTnmyaeTcst oT pexxmmMa uHankauum tem, 4to Ha ancnnee 3ABOAHHA
BbiBOAATCA cumBonbl L N F U v 3HayeHus napamMeTpoB BbIBOASATCA Ha LMAPOBON ANCMEN B
Mu2arweM pexnve.

4. Ha uudposom aucnnee nosiButcst HassaHue ypoBHs koHdurypaumm: AIN...SAVE - «A in I»...«5HuEy.
5. Mocne BbIGopa HYKHOTO YPOBHS HYXHO HaXaTb KpaTKoBpeMeHHO KnasuLly noateepxaeHuns [¢].

6. BbiGpaB HeoGXoAuMbIV MYHKT MeHH knasuwamu A Y, Ons moguduvkauuy napameTpa Heobxoaumo
CHOBa KpaTKOBpPeMeHHO HaxaTb knasuwy [¢].

7. Ha umdpoBom aucnnee B MusarnuieM pexvMe BbIBEAETCS 3HaYeHue napameTpa BbiOpaHHOro MyHKTa
MEHI0:

Hanpumep, «0001».

8. C nomoLbto knasumww nporpamMmmunpoBaHvs A ¥, npu He06XoAMMOCTH, MPON3BECTU U3MEHEHUE 3HAYEHMWS
BbLIGPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuwy [&)] — perynsatop cHoBa nepelger B Pexum
KOHMrypaumm — Ha undpoBOM AUCTINIEe NMOSBUTCS HOMEP NMPEXHEro BbIBPaHHOrO MyHKTa MEHHO.

9. C nomoLLblo KrnaBuw nporpaMMupoBaHusi A ¥ yCTaHOBUTL CriedyroLlwmin HeoGXxoanMbli ANs U3MeHeHus
MYHKT MEHI0, U T.4. NOKa Bce HeoGXoauMble MapaMeTpbl Ha OaHHOM YPOBHE peXxuMa KoHdurypauum He ©yayTt
N3MEHEHbI.

10. ns Toro, 4To6bl BEPHYTCS K BbIGOPY YPOBHSI KOH(bUrypauum Heo6xoanMo HaxaTb KraBuLly .

11. [anee BbibpaTb cneayoLlen ypoBEHb pexuma KoHUrypaumm, KOTopblil HYXXHO N3MeHUTb. MNoBTopuTb
nyHkT 5 —10. U Tak oo Tex nop, noka He ByAyT N3MEHeEHbI BCE HY>XHble YPOBHW KOHMrypaumu.

12. BbizBaTb ypoBeHb SAVE «L5Hub» M coxpaHUTb BCE M3MEHEHHble 3HAYeHUsI B 3HEProHe3aBWCHMMON
namaTtn. lpyn coxpaHeHun napameTpoB B 3HEPrOHE3aBUCUMMOW MNaMATUM BbIXO4 W3 YPOBHS KOHUrypaumu
OCYLLLEeCTBNSIETCSt aBTOMaTUYECKM.

13. Ecnun nameHeHHbIe napameTpbl HE HYXXHO COXPaHSTb B 9HEPTrOHE3aBMCMMOW NaMSATH, BbIXO U3 pexnMa
KOHCOUrypaLIMKM OCYLLECTBNSETCA ANUTENbHLIM, 6onee 3-x cekyHa, HaxaTvem knasuium [Q] unm no mcteyeHun
BPEMEHM 2-X MUHYT (NapameTpbl COXPaHATCA B ONEepPaTUBHON NaMsaTh).
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4.7.2 HazHa4yeHue ypoBHeln KoHdurypauum, BbiI6op ypoBHA KOHduUrypauum

Tabnuuya 4.2 - ViHdukayusi Homepa ypoB8Hs1 KOHghuaypayuu

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

- |
KoHdwmrypaums BeixogHoro yctponctea DO1 DOT1 I:; ] f: |
KoHdwmrypaums BbeixogHoro yctponctea DO2 DOT2 d ] f: E
N r

HacTpoiika napameTpoB perynsitopa CTRL L L
Abcumccebl (X) onopHbIX TOYEK NIHeapu3aumm LNRX ,‘_ mr L
OpgauHaTbl (Y) onopHbIX TOYEK NMMHeapu3aunm LNRY
Kannbpoka aHanorosoro sxoga Al CALI
Koppekuus aHanorosoro Bxoga Al CORR Lorr
Kannbpoka aHanoroeoro Bbixoga AO CALO
O6wue napameTpsl SYS S 5’ 5
CoxpaHeHne napameTpoB SAVE

B panbHenwem no TeKCTy PYKOBOACTBA MO 3JKChnyaTauum MAET CCbiika Ha napameTp u3 Tabnuvubl napameTpoB
perynstopa B Buge XXX.YY (Hanpumep AIN.01), rae XXX — HasBaHue ypoBHSI koHdurypauum, a YY — Homep napameTpa (CMoTpu

pyCyHOK 4.4).

4.7.3 Bbibop napameTpoB

e [Ins Bbibopa napameTpoB Ha KaXaoM YpOBHE KOHdUrypaumm Heobxoammo HaxvumaTtb knasuvwy [A] nnm
[V]. MNpn kaxpgom Haxatun knasuwmn [A] vnm [V] npoucxoout nepexon K criegylowemy wnv npegblgyliemy

napameTpy

I'IaEameTE 1 I
V4o

Y

N aves

v J
Ca)
Lv )

'

PucyHok 4.5 - [Quazpamma ebibopa napamempoes Ha KaxxO0oM yposHe

———  —————
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4.7.4 U3meHeHUA un puKcupoBaHue 3Ha4YeHUN

e YT0Obl M3MEHWTb 3Ha4YeHus napameTpoB nonb3ynTechb knasuwamu [A] wnn [V], a 3aTtem Haxmute
knasuwy [¢']. B pesynbTaTe 3HaueHus GyayT 3adMKCUPOBaHbI.

e Ecnu Ha ypoBHE M3MEHEeHMs HacTpoek Obin Bbi3BaH nNapamMeTp AN MoauduKaumMn U He HaXxMmManach Hu
0fHa U3 KNaBuLL B TEYEHNE OKOJO 2-X MUHYT, perynstop nepengeT B pexum PABOTA. Jaxe ecnu napameTp Obin
MOZMULMPOBaH U He Haxumanack knasuwa [¢], To B TeyeHUe OKOMO 2-X MUHYT, Perynatop nepeiaeTt B pexum
PABOTA u nsameHeHune He bydem 3achukcuposaHo.

e Heobxo0umo MOMHUMbB, YTO MNOCMNE W3MEHEHUs 3HaveHus Heobxoaumo npou3BecTM 3anncb B
SHeproHesasucumyto namsatb (cMm. pasgen 4.7.5), B NpOTMBHOM crnyvae BBeAeHHas WHdopmauusa He Oyaet
coxpaHeHa npu OTKIMIOYEHUN NUTaHWA perynsaropa.

4.7.5 YpoBeHb pa3peLueHnsa KoHurypupoBaHusa perynsartopa no cetu ModBus.
3anucb napameTpoB B IHEProHe3aBUCUMYIO NaMATb

KoHdurypupoBaHune perynstopa nNpou3BOAUTCA Kak C nepedHen naHenu perynstopa, Tak U no cetu
ModBus. Yepe3 uHTepdenc kKoHgurypmpoBaHue nNpov3BOAUTCHA C MOMOLLBIO MPOrpaMmHoro npunoxenunss MUK-
KoHpurypaTop (pacnpocTtpaHsaeTcsa 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro u4tobbl M36exaTb He CaHKLMOHWPOBAHHOIO W3MEHEHUs MnapamMeTpoB KOHUrypauum 4yepes
UHTEpdENC CyLeCcTBYET ypOo8eHb 3aljumbl AOCTYNa K permcrpam KoHdurypaumm. 3anpetuTb Unv no3BonmnTb JOCTYN
K 3TUM permcTpam MOXHO C BEPXHErO YPOBHS, @ TakKe B MEHIO KOHMIypaLmmn perynsropa.

PaspelueHus koHdurypuposaHus no cetu ModBus paspeluaeTcd Ha BEpXHEM YpOBHE yCTaHaBMMBaHUEM B
peructpe 18 3HayeHus «1». Ecnu B atom pernctpe Haxogutcst «0», TO KOH(UIypMpoBaHUE Ha BEPXHEM YPOBHE
3anpeLyeHo.

C perynsiTopa paspeLueHne nporpaMmmMuMpoBaHns OCyLLIECTBAETCA Ha ypoBHe koHdurypaumm SAVE.00.

Mapamemp SAVE.00. Pa3zpeuweHue KoHgu2ypuposaHus peayrnsmopa no cemu ModBus

3HauyeHue napameTpa
BbinonHsiemasa onepauus

SAVE.00
0000 [ns nameHeHns [OCTYMHbI TOMBKO PErMCTpbl ONepaTMBHOro ynpasnenus (1 — 12, 18).
KoHdpurypaumnoHHble pernctpsbl (19 — 111) OCTYNHbI TONLKO ANt YTEHUS.
0001 PaspelueHne koHpUrypmpoBaHus.

KoHdurypupoBaHue perynatopa ocyLLecTBNsAETCA C NepeaHen naHenu perynsaropa u
no uHTepdency.

lNapamemp SAVE.01. Sanuck napamempos 8 3Hep2oHe3a8UCUMYH namsimb

3HayeHue napameTpa

BbinonHsiemas onepauus
SAVE.01 pau
0000 3anucb NapameTpoB B SHEProHE3aBUCKMMYIO NaMATb HE Mpou3eodumcs
0001 3anncbk NapamMeTpoB B 3HEPrOHE3aBUCUMYIO NaMSATb IPouU380dUMCs CneayoLwmum
obpasom:

1) MNpounssecTn moandukaumio BCex He0GXoANMbIX MapaMeTpOoB.
2) YctaHoBUTb 3HaveHne napameTtpa SAVE.01 = 0001.
3) HaxaTtb knasuwy [¢&].

4) Ha pucnnee NMAPAMETP nosBsitca cumBonbl " ", ykasbiBas O TOM, 4TO
NpoUCXOAMWT onepauusi 3annucy B 3HeproHe3aBUCUMYO NamsiThb.

5) Tlocne ykasaHHbIX onepauui  OydeT  npou3BegeHa  3anncb  BCEX
MOOMULMPOBAHHBIX  NapamMeTpoB B 9HeEproHesaBuMcUMylO namaTb. [locne
npoBeAeHVsa 3anucy napameTpoB perynatop nepenget B pexum PABOTA. lNocne
3anucu napameTp SAVE.01 aBTomatmyeckn yctaHaBnmBaeTcs B 0000.
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4.8 MNopsapnok HaCTPOMKM aHaNoroBoro BXxoga v aHanoroBoro Bbixoaa

Mpy HacTpolke U NepecTporke C OAHOrO TWMa BXOAHOIO CUrHama Ha Apyroi Tun, HeoGXoauMMo NpUBECTV B

COOTBETCTBME crnegylLiee:

- NapameTpbl MEHIO KOH(bVII'yan,VIVI, oTBeYawLlime Tmny BXO4HOro curHana,

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

Tunbl BXOAHBIX CUTHANOoB, 1 MNONOXEeHWsi NepeMblvek NpuBeaeHsbl B Tabnuue 4.3.

Tabnuya 4.3 — MNonoxeHus nepembldex O71si pasHbIX MUM08 8X00HbIX CUSHAI08

MapameTp mMeHo |[MonoxeHue nepembIvYek Ha nnarte
Tun BXogHOro curHana
KOHJUrypaumm npoueccopa (puc.4.6.a)
AHanoroBbi Bxog Al
Ot 0 MA 0o 5 MA RBx=400 Om AIN.00=0001 JP1[1-2], [7-8] | J1[3-4], J2 [5-6]
Ot 0 mA oo 20 MA, RBx=100 Om AIN.00=0001 JP1[1-2], [5-6] | J1[3-4], J2 [5-6]
Ot 4 mA go 20 mA, RBx=100 Om AIN.00=0001 JP1[1-2], [5-6] | J1[3-4], J2 [5-6]
O71 0B no 10B, Rex=25 kOm AIN.00=0001 JP1[2-4], [5-7] | J1[3-4], J2 [5-6]
Ot 0mB go 75 mB AIN.00=0001 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
Ot 0 MB go 200 mB AIN.00=0001 JP1[1-2], [5-7] | J1[3-4], J2 [3-4]
Or0Bpoo2B AIN.00=0001 JP1[1-2], [5-7] | J1[3-4], J2 [5-6]
TCM 50M, ot muHyc 50°C go nntoc 200°C AIN.00=0003 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TCM 100M, o1 muHyc 50°C go nntoc 200°C AIN.00=0004 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TCM rp.23, ot muHyc 50°C go nntoc 180°C AIN.00=0005 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TCIM 50, Pt50, ot muHyc 50°C go nntoc 650°C AIN.00=0006 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TCI 100M,Pt100, ot muHyc 50°C pgo nntoc 650°C AIN.00=0007 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C AIN.00=0008 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C AIN.00=0011 JP11[1-2], [5-7] | J1[3-4],J2[1-2]
TXK (L), ot 0°C pgo nntoc 800°C AIN.00=0012 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN.00=0013 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN.00=0014 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMMN10 (8), ot 0°C go nntoc 1600°C AIN.00=0015 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN.00=0016 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN.00=0017 JP1[1-2], [5-7] | J1[3-4],J2[1-2]

MpumeyaHus.

1. CmeLleHne BxogHoro curHana 4-20MA ycTtaHaBnnBaeTcs NporpamMmmMHo.
2. XapaKTepuCTMK1 TUNOB BXOAHbIX CUrHaNoB NpuBeaeHbl B pasgene 5.
3. MNopsaok kanMbpoBKM BXOAHBIX aHANOroBbIX CUrHarNoB NpuBedeH B pasgene 5.

Mpu HacTpovike n NepecTpoike ¢ OAHOrO TUNa BbIXOAHOIO CMrHana Ha Apyron Tun, HeOBXOAUMO NPUBECTH
B COOTBETCTBUE MOJIOXKEHNE NEPEMbIYKM HA MOAYE aHANoroBoro BbixoAa (yCTaHOBNEHHOM BHYTPU perynsropa).
Tunbl BbIXOOHBIX CUTHANOB, M NOSIOXEHUS NepeMblYKn NpuBeaeHbl B Tabnuue 4.4.

Tabnuua 4.4 - [NonoxeHusi nepembi4HeK 07151 pa3HbIX MUM08 8bIXOOHbIX CUEHAaI08
Kon Bbixopga npu MonoxeHne nepembiyYku
3aKase Ha Moayrne aHanoroBoro
perynsitopa Bbixoga (puc.4.6.6)

Tun BbIXOAHOrO cUrHana

AHnanoroBbIift Bbixog AO

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

MpumeyaHus.

1. MNopsapok kanMbpoBKX BEIXOAHOrO aHaNoroBoro curHana npuBeaeH B pasgene 5.

2. MNpu HeOBXOAMMOCTU HACTPOMKM aHanoroBoro Beixoda Ha curHan 0 B — 10 B, yctaHOBKM nepemblyek 1 kanubpoBka
npoussoauTcs Ha curHan 0 MA — 20 MA, a Ha pa3beM napannenbHO KreMmaMm, BnamBaeTcs HopmupyoLwmii pesuctop 499 Owm.
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Mepembiukn JP1, J1 1 J2 ona
HacTpoiku Bbibopa auana3oHa
n3mepeHusi, TUn Bxoaa

Mnata
aHanoroBoro
BbIxoaa (puc.6)

Mepembiuka J1 ana
BblGopa TMna
aHanoroBoro Bbixoaa

6)

PucyHok 4.6 — NonoxeHne nepemMblvek Ha nnarte npowueccopa
a) OCHOBHasi nnarta npoteccopa; 6) nnaTa aHanoroBoro BbIXOAa.

4.9 NepepatoyHasn dyHkuusa NULO-perynatopa

Perynatop MAK-111 noctpoeH Takum ob6pas3om, 4To B npouecce paboTbl B KaXabli MOMEHT BpemeHu t Ha
BbiIxofe perynsatopa bynet cdopmupoBaTtbes Bo3gencTteue Y(t) B 3aBMCMMOCTM OT BXOAHOIO curHana perynstopa
E(t) — paccornacoBaHue mexagy BxogHbiM napameTpom PV n 3apaHnem perynatopa SP.

3aBrcMMOCTb Mexay BXOAHbIM curHanom perynsitopa E(t) n BeixogHeim Y(t) onpepenset nepepatoyHas
dyHKUMs perynaTopa. Anropytm npeobpa3oBaHuA perynatopa COAEPXWT Tpu COCTaBndAwliMe perynsatopa:
nponopumoHansHasa  (M-coctaBnsiowas), wHTerpansHaa (U-coctaBnsowas) u  anddepeHunansHaa  (O-
cocTaBnsoLas).

B MWK-111 ucnonb3syetcst napannensHas ctpyktypa MUA-perynaTopa. Anropytmmnyeckasi cxema paboTbl
MNO-perynstopa napannenbHOW CTPYKTYpbl NOKa3aHa Ha pucyHke 4.7.

CornacHo pucyHky 4.7 ons napannenbHON CTPYKTYpbl perynsatopa nepegatodHas yHKUNUS MeET BUA:

t
Y(6) = Kp - E(f) + [E@di+T, aEwQ

T dt
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rae K, — koadduumeHT nponopumMoHaneHOCTU perynsatopa (napameTp MeHo koHdurypauum [P1D.00]), T; —
BPEMSI MHTErpUpoBaHus perynatopa (napameTp MeHw koHdurypaumm [PID.01]), Tg — Bpems auddepeHumpoBaHus
perynatopa (napameTp MeHto KoHdurypauum [P1D.02]).

Kp
E(t) I + /\+ Y(t)
0
d
T _
“dt

PucyHok 4.7 — NapannensHas cmpykmypa M1 peeynamopa

4.10 Py4yHasn ycTaHOBKa napamMeTpoOB perynmpoBaHus no nepexonHoun pyHKLUmn
06beKTa perynmpoBaHuA

Ecnn 3apaHa nepexogHas yHKUMs oObekTa perynupoBaHusi unM oHa MOXeT ObiTb onpegerneHa, TO
napameTpbl PerynvMpoBaHns MOryT ObiTb YCTAHOBMIEHbl COMMACHO YCTaHOBOYHBIM AMPEKTMBaM, YyKasaHHbIM B
cnpaBoyHuKax. NepexogHasa yHKUMS B NOMOXEHWUU perynstopa «Py4HOW pexum» MoxeT ObiTb 3anucaHa yepes
ckaykoobpa3Hoe W3MeHeHWe YNpaBnswowWwero BO3OEWCTBUMA W XapakTep perynupyeMon BenuyuHbl  MOXeT
peructpmpoBaTtbcs camonucueM. [Npu aTom nonyvaeTca nepexogHas pyHKUMs, NprbnmantensHO COOTBETCTBYIOLLANA
yKa3aHHOWM Ha puCcyHke 4.8.

Xopowwve cpegHue BeNWYMHbI M3  YCTAaHOBOYHBIX MNapamMeTpoB perynstopa JdaloT  cregyolme
aMnupuyeckne opmynebi:

N - perynaTop:
KoadpdumumeHT yeunenusa Kp ~ L / [D * Ko]

MW - perynsaTtop:
KoacpdumumeHT yeunenna Kp ~0,8 * (L /[ D * Ko] )
Bpems nHterpupoBanua Ty~ 3 * D

nupa - perynarop:
KoacpdumumeHT yeunenus Kp ~ 1,2 * (L /[ D * Ko])
Bpems nHterpuposanusa Ty ~ D
Bpewmsa anddepeHumpoBanma Tp~ 0,4 * D
Y4

[l 4

Ko=xly

A
Y

—~ Y

L DL

PucyHok 4.8 - MepexodHasi hyHKUUSI 06beKkma peaynupoeaHusi ¢ CaMo8bipagHUsaHuem

Y — ynpaBsnsioLlee Bo3encTeme

y — ynpaensioLiee Bo3aencrene

X — perynupyemMas BenuyvHa

t — Bpem4

D — Bpems 3agepxku

L - Bpems BbipaBHMBaHMWSA

Ko — nepegaToyHbIvi KO3 MUMEHT 06beKTa perynupoBaHus.
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KaJ'IVI6pOBKa peryndatopa oCyllecTBndeTca:

e Ha 3aBofe-nsrotosutene npu BbIMyCKe peryndatopa

e [lonb3oBartenem:
- MpU CMeHe Tuna gartyvka
- NP NOAroTOBKE K Nnosepke (kannbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1 Nopsapok kKannbpoBKM YHMPULIMPOBaHHbLIX BXOAO0B

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

amtorg.com.ru

Mocne nogroTtoBku perynaTopa K onepauun kanubposku (KoHdurypaummn napametpoB AIN.00-AIN.O3,

YCTaHOBMNEHNS COOTBETCTBYIOLLMX MNEepemMbldek Ha nnate npoleccopa) Mpou3BOAMTCA KanubpoBka B
nocnegoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 5.1:
Tabnuua 5.1 — NocnedosamernbHOCMb KanubpoeKU aHai0208020 8xoda
1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposkun KoHTponb KoHTponb
KanmbpoBKku BXOZHOMo HayanbHoro BXOZHOTO KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBoro curHana 3HayveHus curHana 3Ha4YeHus KanMbpoBKM KanMbpoBKM
Bxoga Al wKanbl LwKanbl HayanbHOro KOHEYHOro
n3mepeHus, n3MepeHus, 3HayveHus 3Ha4YeHus
mex.eo . mex.ed LwKarnbl LKanbl
N3MepeHus , nsMepeHus ,
k00 ALl k00 ALl

NAPAMETP
01
CAL

D Ch

J

NAPAMETP
I~ | I I~
L ! H L

:
!

C3le
@EJ.".’
] 5 -
I
C[s [
1
Cale
(o
|| =4
I:g§

) PN o
8 © 8 o
@ E OO C E: QO o) @ KZ>
- aBT* - aBT*
3ABOAHHA 3ABOAHHA 3ABOAHHSA 3ABOAHHA 3ABOAHHA

96E3)
5

(1564
!

* - knaBuwamu A ¥ Mpou3BoaMTCS pydHasi kanubpoBka, a knasuwer ¥ - aBToMaTnyeckas kanubposka

(0335 | (B5U0)
ol !

BosBpat Ha BbIGOp YpOBHS KOHUIypaumm

H

5.1.2 Mopspok KanuGpoBKM aHanoroBoro BXxoda AN MOAKMIOYEeHUS OAaTYMKOB C BbIXOAHbLIM
CUrHanoMm NOoCTOsIHHOro TokKa

1. B MeHI0 KOHGMUrypaumm yctaHoBuTb BbiOpaHHbIn Tvn gatyvmka (AIN.00), HWwKHUIA u BepxHMIM npegen
pasmaxa wkanbl (AIN.01 un AIN.02) n nonoxeHue peuumansHoro pasgenurtens (AIN.03). [lMoaknounTte K
aHanorosomy Bxogy Al perynatopa MWK-111 o6pasuoBbii MCTOYHMK MOCTOSIHHOrO TOKa COMMAacHO CXeMbl
NOAKNoYeHUs npeacTasneHHon Ha puc. b.1. BeibpaTb ypoBeHb kanmbpoBku aHanorosoro Bxoaa CLI.

2. Pexxum KOHMposist 8X00HO20 cueHara 07151 KanubposKu HavyaibHO20 3Ha4YeHUs WKallbl USMEePEHUs.

BbiGop ocyliecTensieTca Haxatuem knaesuwm [¢] ¢ vHaukaumen IL Ha aucnnee MNMAPAMETP. 3apaTb
3HayeHue BxoaHoro curHana 0 MA (unu 4 mA), B 3aBMCUMOCTU OT TUMa CUrHana, u NPoOKOHTPONMPOBaThb Ha aucnree
3ABOAHHA curHan AL, koTopbin GygeT COOTBETCTBOBATbL HWDKHEMY Mpepeny (AIL ). Ecnn 3HayeHne BXOAHOro

curHana HaxoguTca B auanasoHe ot -005.0% po +025.0%, 1o Haxatmem knasuwn [A] nepentn B pexum
KanmbpoBku HWXHero npuaena wkansl CL. Ecnv 3HavyeHre aHanoroBoro BxoAa BbIXOAWT 3a yKasaHHbIA AManasoH,
TO KanubpoBka He MoOXeT ObITb MpoBedeHa W Mpu NonbiTke ee npoBeaeHuss Ha gucnnee 3ABOAHHA nosiBuTca
coobueHve Err.C. B atom cniydae crniefyeT NnpoBepuUTb NOAKMHOYEHMS BXOLAHOIO CUrHamna, yCTaHOBKM NepemblyYek Ha
nnarte perynstopa, a Takke Tvn BblbpaHHoro aatdmka B nyHkte AIN.00 v elle pa3 NpoOKOHTPONMpOBaTb BXOAHOM
curHarn.

3. Pexum KanubposKu Ha4arbHO20 3Ha4YeHUs1 WKasibl U3MePeHUSs.
Bri6op ocylecTBnseTca Haxatmem knasuwu [A] ¢ nHavkaumen CL Ha gucnnee NAPAMETP. Bo3mMOXHbl

[Ba BapvaHTa KanubpoBku:
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- pyyHasi KanubpoBka ocyllecTBnsieTcsl Haxatvem knasuw [A] wnm [V] KOHTpOnMpys 3Ha4YeHusi
nsmepsieMon nepemeHHon Ha aucnnee NMNAPAMETP

- asmomamuyeckasi ocyulecmesnssiemcsi HaxaTtvem knasuwmn [¥]. MNooyepedHoe MuraHve WHOMKATOPOB
“MIN"-“MAX” cBMOETENbCTBYET O NEPEXOOE B PEXUM aBTOMATMYECKOW KanubpOBKM, KOTOPYHD MOXHO OTMEHUTb
MOBTOPHLIM HaxaTnem Knasuwmy [¥] unu BbINONHUTL HaxaTtveM knasvwm [¢], o yem ByaeT cBuOeTeNnLCTBOBATHL

yCTaHOBMBLUEECH HavanbHOe 3HadeHne u npekpatutca muradue “MIN’-“MAX”. MNpu aTtom B napameTpe AIL
(pernctp 103) 3admkcupyeTcs 3HaYeHne HxkHero npegena curHana ALIM.

4. Pexxum KOHMpOossi cuzHana 07151 KanubpoeKu KOHeYHO20 3HaYeHUS WKarslbl UBMEPEHUS.
BuiGop ocyuiectensietcs knasuwen [¢] ¢ nHaukaumen IH Ha gucnnee NMAPAMETP. 3agaTtb 3HaueHue
BxogHoro curHana 5 mA (nmm 20 MA) B 3aBMCMMOCTM OT TUMa CUrHama M NPOKOHTPONMpoBaTb Ha Awucrnrnee

3ABOAHHA curHan ALT, koTopbin GygeTr cooTBETCTBOBaTb BEpPXHEMY npeaeny (AIH). Ecnu ato 3HadeHune

Haxogutcs B AmanasoHe oT 090.0% po +110.0%, To Haxatmem knasuwn [A] nepevitm B pexum kannbposku
KOHe4YHOro 3HayeHus wkanbl CH. Ecnu 3HayeHwe aHanoroBoro Bxoda BbIXOAMT 3a YKa3aHHbIA AManasoH, TO
kannbpoBka He MOXeT OUTb npoBedeHa U Npu NONbITKe ee npoBedeHus Ha aucnnee 3ABOAHHA nosisutcs
coobueHve Err.C. B aTom cnyyae criefyeT nNpoBepuTb NOAKNIOYEHUA BXOAHOrO CUrHana, Ha nnarte perynsTopa, a
Takke Tvn BblopaHHoro aatymka B nyHkTe AIN.00 1 elle pa3 NpOKOHTPONUPOBaTL BXOAHOM curHan B nyHkTe IH.

5. Pexum kanubposku KOHEYHO20 3HaYeHUsl WKarbl U3MepeHUs.
Kannbposka npou3BoaMTCA aHanormyHo n.3., ¢ YCTaHOBUBLUMMCSI KOHEYHbIM 3HayeHvem. [pu atom B

napameTpe AIH (peructp 104) cumkcupyeTcst 3HaYeHe BepxHero npegena curHana ALM.

6. Pexxum KOHMpossi napamempos KaaubposKu.

Beibop ocyuiectnsieTcs knasuwern [A] ¢ MHOMKauMen COOTBETCTBEHHO L — KOHTPONb HWXHEro npegena
curhana AU, H — koHTponb BepxHero npegena curHana AL, lMpu aToM KOHTponuvpyemble napameTpbl
KanmbpOoBKUN AOMKHbI HAXOAUTCS B Auana3oHe ykazaHHOM B Tabnuue 5.2 ona gaHHOro Tuna garyvka.

7. Haxatvem knaevwm [ O ] BepHyTCA B MeHIO KOHUrypauum perynsatopa M npou3BecTU 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpOTMBHOM crny4ae BBeAeHHas uHdopMaumsa He byaeTt coxpaHeHa
NpuW OTKIMIOYEHUN NUTaHWSA perynaTopa.

Heo6x00uM0O nOMHUMbL, 4TO NOCME NPOBEAEHUS KanubpoBKM HeoBGXoauMo MPOM3BECTU  3amnuchb
napameTpoB B 3HEPrOHE3aBUCKHMYIO NaMsiTb, B NMPOTUBHOM CIlyyae BBeAeHHasi MHopMaumst He GyaeT coxpaHeHa
MpyY OTKMKOYEHUN NUTAHWUS perynaTopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKN

B npouecce py4How kanubposku He TpebyeTtca ToyHoro paseHcTBa curHanos 0% wn 100% awanasoHa.
Hanpumep, MOXHO npoBOAWTb KanubpoBky ans curHanoB 2% u 98% pamanasoHa. BaxHo nuwb TO, 4TOObLI MO
UMPOBOMY MHAMKATOPY YCTAHOBWUTH 3HAYEHUE, MakcuMarnbHO ONM3Koe K yCTaHOBMEHHOMY 3HAYEHWIO BXOLHOro
curHana.

Ons noBbILEHMS TOYHOCTU MW3MEPEHMST BXOAHbIX aHanoroBblX CWUrHanoB [OMYyCKaeTcs KanubpoBKy
Npou3BoAnTb ANS BCEW Lenu npeobpa3oBaHns curHana ¢ y4eTom BTOPUYHbIX Mpeobpa3oBaTenen curHanos.

Hanpumep, ans BxogHow uenu: Oamyuk — rpeobpa3osamesns — peaynsmop MUWK-111 ncTovHuk
06pasuoBoOro curHana noaknioyaeTcq BMECTO AaTymka, a onepaums kanubpoBKM BXOOHOIMO CUrHana npownsBOAMTCS
Ha perynaTope MUK-111.

5.1.3 MNopsapok KaﬂMGpOBKM aHanoroBoro Bxoga And nNoAKNnw4YeHua AOaTYNKOB TepMOMeTpoB
conpoTuBneHunsa

lMopsidok kanubposku 8xo0008 Ot NOOKMYeHUsT dam4yuko8 mepmomempos cornpomusnieHusi TCM 50M:

1. B napameTtpax koHcurypauum, AIN yCTaHOBUTB:
"pagmpoBOYHas xapakTepucTmka aHanorooro Bxoga Al1 AIN.00 = 0003

2. Togkniountb MarasuH conpotusneHnin MCP-63 (unu aHanorMyHbli perynstop € aHarnormyHbiMu
XapakTepuctukamu) Kk Bxogy Al BMecTo nogknodaemoro paTtuuka TepmonpeobpasoBaTensi CONpOTUBIEHMS
COrnacHO cxemMe BHELUHUX coeMHeHUN (CM. npunoxeHne b.1).

3. Ha marasuHe conpoTUBIEHWI YCTAHOBWUTbL 3HAYEHWE COMPOTMBIEHUSI AN BblbpaHHOro Tuna gaTtyuka
39,22 Om, cooTBeTCTBYIOLLEE HaYanbHOMY 3HaveHuo. Haxats knasuwy [¢]. Cm. Tabnuuy 5.1.

4. B pexume KoHurypauun yctaHosuTe napametp CL " KanubpoBka HauanbHOMO 3HauYeHus Likasbl U3MepeHus
". Haxumasa knasuwm [A] vnu [V] ycTaHOoBMUTE Ha Aucnnee 3HadeHue, COOTBETCTBYOLLEE 3HAYEHWUIO HUXKHEro
npeaena Lkansl Npu kanuépoeke "-50,0°C". HaxxmuTte knasuwy [¢].

5. BblbpaTb napameTp CH " Kanubposka KOHEYHOro 3Ha4YeHUs LKarbl namepeHus .
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6. Ha marasuHe COI'IpOTI/IBJ'IeHI/Iﬁ YCTaHOBUTE KOHEYHOe 3HadeHune CconpoTuBIieHUA NpU KaJ'IVI6pOBKe ansa

BblIGpaHHOro Tuna gartyvka 92,77 Om.

7. Haxunwmas knasvwn [A] vnu [V] ycTaHoBUTE Ha gucnnee 3HayeHue, COOTBETCTBYHOLLEE KOHEYHOMY

3HaYeHWIO LKasbl npu kanubposke "200,0 "C". HaxmuTe knasuwy [¢].

8. Pexxum KoHmMpossi napamempos KaraubposKu.
Beibop ocyuiectenseTcs knasuwen [A] ¢ MHOMKaUMEN COOTBETCTBEHHO L — KOHTPONb HWXHEro npepena
curHana ALM, H — koHTponb BepxHero npepena curHana AL, lNpu 3TOM KOHTponupyemblie napameTpbl

KanMbpOBKM JOMKHbI HAXOAUTLCS B AMana3oHe yka3aHHOM B Tabnuue 5.2 Anst gaHHoro tuna gaTtyuka.

5.1.4 KanuGpoBka aHanoroBoro BxoAa Asisi TepMoasieKTpU4eckux npeobpasoBarenen

[na Tepmonap npu kanubpoBke ycTaHOBWUTL TN Tepmonapsbl. K knemmam kanmbpupyemoro aHanorosoro
BXOAa MOAKMIOYUTL KanubpaTtop HanpsbkeHus, Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHeIn
perynaTtop ¢ aHanormyHblMu xapakrepuctmkamun. flanee kanvbposaTtb aHaNoroBon BXoA aHanormyHo TepMomMmeTpam

conpoTmneneHus,

yCTaHaBnnBaaA Ha4valnbHble W KOHe4YHble 3Ha4YeHusa Haﬂpﬂ)KeHVlVl,

HayanbHOMY U KOHEYHOMY 3HAYEHMIO LIKanbl BeibpaHHON Tepmonapsl (cM. Tabnuuy 5.3).

KOTOpble COOTBETCTBYHOT

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

koge ALN
Tabnuuya 5.2 — [Juana3oHbl MUHUMAaJsIbHbIX U MaKCUuMasibHbIX 3Ha4eHUl aHano208020 cuzHana e kode AL
Kop Twvn paTtumka 3HauyeHus BxoaHoro curHana AL (oTo6paxaloTcs Ha ypoBHe KanmbpoBKu
BXxoaa aHanoroBoro Bxoga CLI n napameTtpax AIN.09 u AIN.10)
MuHuManbHoe MakcumanbHoe

ot 0 MA 1o 5 WA 1.400 — 2.400 14.50 — 21.00

= | 0T 0MA o 20 MA 1.400 — 2.400 14.50 — 21.00

® | ot 4 MA 0o 20 MA 4.000 — 5.000 14.50 — 21.00

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

S [oTr0Bpo2B 1.400 — 2.400 14.50 — 21.00

= [oromB no 75 mB 1.400 — 2.400 18.30 — 21.00

ot OmMB go 200 mB 1.400 — 2.400 13.00 — 14.50

ot 0 MA 1o 5 WA 1.400 — 2.400 14.50 — 21.00

& | oT 0 MA o 20 MA 1.400 — 2.400 14.50 — 21.00

E ot 4 A 1o 20 MA 4.000 — 5.000 14.50 — 21.00

0002 5 | or0B o10B 1.400 — 2.400 14.50 — 21.00

S |or0Bpo2B 1.400 — 2.400 14.50 — 21.00

E 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

0003 TCM 50M 1.500 — 2.500 4.800 — 6.000

0004 TCM 100M 3.900 — 4.900 10.40 - 11.60

0005 TCM I'p.23 1.700 — 2.700 4.800 — 5.900

TCMN 50M 1.600 — 2.600 9.200 — 10.50

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

P50, a = 0,00392 1.600 — 2.600 9.200 — 10.50

TCIM 100N 4.000 — 5.000 19.30 - 20.70

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

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

0008 TCIM I'p.21 1.400 — 2.400 8.400 — 9.700

K ot 0 MA fo 5 WA 1.400 — 2.400 14.50 — 21.00

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

§ oT 4 MA go 20 A 4.000 — 5.000 14.50 — 21.00

0009 § ot 0B go10B 1.400 — 2.400 14.50 — 21.00

§ or0Bpo2B 1.400 — 2.400 14.50 — 21.00

< ot OmB no 75 mB 1.400 — 2.400 18.30 — 21.00

= ot OmMB 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 TMM10 (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 TepmMokoMneHcaumm 0-0.100 0.500 — 1.000
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5.1.6 Tabnuua TMNOB AaTYMKOB M peKoMeHAyeMble npeaernbl KanuépPoBKU

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyembie npedersbl Kanubposku

amtorg.com.ru

Kon Bxopa Tun naTuka MpenenbHble 3HaYeHUs1
A ’ pagupoBoYHas MpeaensHble MHAULMPYEMbIE BXOAHOro curHana npu
Ananason XapaKTepucTuka 3HaYeHMsA Npu KanmbpoBke kanubposke perynsitopa
BXOQHOro
n HCX perynstopa
NapameTp curHana
Hauan. KoHeuHoe
3Ha4eHue 3Ha4yeHue
Ot 0 MA oo 5 MA 0 MA 5MA
OT1 0 MA oo 20 VA 0 mA 20 MA
OT1 4 MA go 20 MA OT1 0,0 % no 100,0 % 4 MA 20 MA
0001 OTr0Bpoo10B INnHenHas WA B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
OTr0Bpoo2B eaHuuax® 0B 2B
Ot OmMB 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 o 20 mA | KBaApaTMiHas 0 MA 20 WA
OT 4 MA o 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0 % 4 vmA 20 MA
0002 OTr0Bpoo10B KaK SIMHEMHLIM, 33TEM WNK B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
Oor0Bpoo2B ’ eanHuuax® 0B 2B
Ot OMB go 75mB | YeTanasnmsaerca 0 mB 75 vB
Ot OMB o 200mB | KBaAPAT|Has Wkana) 0 mB 200 vB
0003 TCM 50M, W400=1,428 Ot muHyc 50,0 °C go nntoc 200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W440=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TChN 500, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C 39,975 om 166,910 om
TChN 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °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, W4o=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA JInHeapusoBaHHas 0 MA 5 MA
OT1 0 MA oo 20 MA | (Bxopg kanubpyetcs 0 MA 20 MA
Ot 4 MA 0o 20 MA | KaK NMMHENHbIN, 3aTeEM Ot 0,0 % 4o 100,0 % 4 mA 20 vA
0009 OT0Bpo10B yCcTaHaBnmBaeTcs WNW B YCTAHOBMEHHBIX TEXHNYECKMX 0B 10B
Oor0Bpo2B nnHeapu3oBaHHas eanHuuax 0B 2B
Ot OmB oo 75mMB WwKana, cMm. pasgen 0 mB 75 mB
OT1 OMB go 200mMB | 5.2) 0 mB 200 mB
JInHeapwusoBaHHas
Bxopn kannbpyetcs kak
NMHENHbIN, 3aTEM
0010 Tepmonapa ycTaHaBnmBaeTcs OnanasoH TepMonapsbl
NMHeapu3oBaHHas
LKana, cM. paszen
5.2)
0011 (Tf)p""o”apa PRK 1 kK ) OT 0°C go nnoc 1100°C OmB | 63,792 MB
0012 (TLe)p""O”apa XK Tk (L) Ot 0°C fo nntoc 800°C OMB | 66,442 uB
0013 (Tg)pMO”apa TXKH 1 T3k (B) OT 0°C fo nnioc 850°C OmB | 64,922 uB
0014 (T}f)p“""”apa XA XA (k) OT 0°C go nntoc 1300°C OMB | 52,410 MB
0015 %pn"’;%”(as";’ TNN10 (S) OT 0°C go nnoc 1600°C OmB | 16,777 MB
0016 (Tg)p""O”apa Pt 1np (B) OT 0°C a0 nnoc 1800°C OmB | 13,591 mB
0017 (TAe_ﬁ“)"O”apa TBP | 18P (A-1) OT 0°C go nnioc 2500°C OMB | 33,647 uB

5.1.7 Koppekuusi nokasaHUn gaTynka TepMOKOMMNeHcaumum

Jatunk TepmokomneHcaLummn (BXo4 TemnepaTypHOM KOMMNEeHcauum X0noA4HOro cnas Tepmonap) yCTaHOBIEH
Ha TbINIbHOW CTOPOHE perynsitopa.

C nomowbto napametpa SYS.04 npou3BoauTCH KOppEKUMs 3HAYeHWst TemnepaTtypbl AaTyvka
TepMmokomMmneHcauun. B paHHoM meHo umdposon aucnnenr 3ABOAHHA nokasbiBaeT 3HaveHve Temnepartypbl
nonyyYeHHoe OT AaTyunka TEPMOKOMMNEHcauun, To eCTb TemMnepaTtypy cpefbl, B KOTOPOW HaxOAMTCH BO3Me KIeMM Ha
ThINIbHON CTOPOHEe perynatopa. [pyu Heob6xoaMMOCTHN, OTKOPPEKTUPOBATL 3HAYEHNs AaTyvMka TepMOKOMMNEHcauuy B
napametpe SYS.04 c nomoLLblo Knasuw nporpamMMmmpoBaHns A V.
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Hanpumep, ecnu peanbHasa Temnepartypa cpefbl, B KOTOpon HaxoauTtes gatumk 28,5°C, a B nyHkTe SYS.04
nokasbiBaet 28,8°C, T0 HeobxoamMmo knasuwen [ V] ymeHblNTL 3HavYeHne Ha aucnnee 3ABOAHHA ¢ 28,8 go 28,5.
Haxatb knasuwy noarteepxaeHust [¢] v coxpaHUTb M3MEHEHUSI B COOTBETCTBYIOLLMM MyHKTE MEHI0 (CM. pasgen
4.7.5).

5.2 lnHeapu3saumsa aHanorosoro sxoga Al

dyHKUMS nMHeapu3auum nogdvHeHa aHanoroBoro Bxogda Al. JlMHeapusauus [aeT BO3MOXHOCTb
NpaBuUNbHOIO PU3NYECKOro NPeACcTaBnNeHNs HENNHENHbIX Perynupyemblx U M3mepseMblX NapaMeTpoB.

* C nomowpbro nuHeapusayuu MOXHO Mpou3goOumb, Harfpumep, Kanubpoeky emkocmel 6 numpax, mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3a8UcCuMocmu 0m U3MEPEHHO20 8X00HO20 CU2Hana ypOoB8HS 8 EMKOCMU.

|_|pl/1 MHANKaunn nMHeapmsyemon BeNMM4YnHbI BXOoAa A|, onpegendavwWmMn  napamMmeTpamMmn  ABNAKOTCA
Ha4vanbHoe W KOHe4YyHOoe 3Ha4deHud LKanbl (FlpOLI,eHTHOG OTHOLWIEeHNe K Ounana3oHy V|3mepeva), nonoxexune
aeunmMarnbHOro pasgenutend, a Takke 3KBUOUCTAHTHble OMOpHble TOYKWU INHeapusauunn. KpVIBaﬂ NnMHeapunsauun
nMeeT «neperioMmneHna» B ONMOPHbIX TOYKaX.

5.2.1 NapameTpbl NMHeapu3auumn Bxona Al

Hanpumep, napameTpbl NMHeapu3auumn aHanoroBoro Bxoaa cnepywune:

KoHgpueypayusi aHanoz2oeo20 exoda Al

AIN.0O0 = 0009 — Tun wkansl aHanorosoro Bxoaa Al - nMHeapum3oBaHHas
AIN.06 KonunyecTtBo yyacTtkoB nuHeapusaumm sxoga Al
AIN.03 [MonoxeHwe geurmanbHOro pasgenurens

A6cuyucchkl onopHbIX MoYekK TuHeapu3ayuu exooda Al

LNRX.00 Abcumcca HavanbHOro 3Ha4eHus (B % OT BXOAHOrO curHana)
LNRX.01 Abcumcca 01-ro yyactka
LNRX.02 Abcuucca 02-ro yyacTtka
LNRX.18 Abcuucca 18-ro yyacTtka
LNRX.19 Abcuucca 19-ro yyacTtka

OpduHambl ONMOPHbIX MOYeK JIuHeapu3ayuu exoda Al

LNRY.00 OppauHaTa HavanbHoro 3HayeHus (curHan B Tex. ed. oT -9999 no 9999)
LNRY.01 OpavnHaTta 01-ro yyacTka
LNRY.02 OpavHaTta 02-ro yyacTka
I._-l.\l-ﬁéY.18 OpavHaTta 18-ro yyacTka
LNRY.19 OpguHaTta 19-ro yyacrtka

5.2.2 OnpepeneHne onopHbIX TOYEK NUHeapM3auum
5.2.2.1 OnpedenieHue Kosuyecmea OropHbIX MOYEK IUHeapu3ayuu

Mocne onpegeneHnss Heob6XxOOMMOro KOMMYecTBa YYacTKOB IMHeapu3auuMu HeobxoaMMo 3ajaTtb 3TO
3HadeHune B napameTpe AIN.06. Npenenesl nameHeHus napameTpa AIN.06 ot 0000 go 0019.

Bbi6op HE06X0AMMOro KONMYecTBa y4acTKOB NIMHEapu3aumm Npon3BoanTCst U3 coobpaxeHus obecneyeHns
HEeOOX0AMMONM TOYHOCTU N3MEPEHNS.

5.2.2.2 OnpederneHue 3Ha4yeHUl OMOPHbIX MOYEK TUHeapusayuu

[nsa kaxxgoro 3HavYeHus MHAMLMPYEeMOro BXxoaHoro curHana Yi (B TexHudeckmx eguHunuax ot —9999 no 9999
C y4yeTOM [JeuuMManbHOro  pasgenutensl) BblYUCHUTb — COOTBETCTBYHOLWYK — (DU3MYECKYID  BENMUYMHY U3
COOTBETCTBYIOLUMNX (PYHKLMOHAmNbHbIX (FPagyMpOBOYHbLIX) Tabnuy unu rpadumyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Mpy HEOBXOAUMOCTU MHTEPNONMPOBATL) U 3aAaTh 3HAYEHWE ANsi COOTBETCTBYHOLLEN OMOPHOM BENMUYMHBI BXOLHOMO
dusnyeckoro curHana Xi (B8 %, ot 00,00% po 99,99%). CootBetcTBYytOoWmMe 3HayveHuss Xi (B %, ot 00,00% go
99,99%) BBOOATCA B NapameTpax Ha ypoBHe LNRX.):
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A6cuyucchkl onopHbIX MoYyekK JluHeapu3ayuu exooda Al

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

CootBetctBytowme 3HayveHnsa Yi (B TexHunyeckux egumHuuax ot muHyc 9999 po 9999 c¢ yuyetom

aeunmMarnbHoOro paa,qenmenﬂ) BBOOATCA B NapamMeTpax:

OpOuHambI OMOPHbIX MoYeK JIUHeapu3ayuu exoda Al

LNRY.00 OppuHaTa HavarnbHOro 3HayeHus (curHan B Tex. ed. oT MuHyc 9999 no 9999)
LNRY.01 OpguHaTta 01-ro yyacTtka
LNRY.02 OpguHaTta 02-ro yyactka
tNéY.18 OpavHaTta 18-ro yyacTka
LNRY.19 OpavnHaTta 19-ro yyacTka

5.2.3 MNpumepbl NMHeapu3aum CUrHanoB

Mpumep 1. JIlnHeapusauma curHana, nogasaemoro Ha Bxopa Al,

npeacTtaBneHHas rpacguyeckn (KpMBOM)

MHﬂ,MuMpyeMOG 3Ha4yeHne B
TeXHU4YeCKuX eanHmnuax

PeanbHana xapaktepucTuika,
npeacrasneHHasn rpaduyecku

°C A
OpguHaTta
3-ro yuactka | 9999
JInHeapuso-
750,0 3-1 yu. BaHHas
OpguHaTta xapakTe-

2-ro y4yacTka L S pucTVKa

2-1 yu. o
Opaurara |, 350.0 axonioro
1-ro y4acrtka A
curHana
1-7 .
y! | X
T >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcuucca Abcuucca Abcumcca
3Ha4veHne 1-ro yyactka 2-ro yyacTtka 3-ro yyactka

KoHepuaypupyembie napamempsi Onsi npumepa 1:

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

LNRX.03 = 99,99 LNRY.03 = 9999 (mHamumpyeTcsa «999,9»)
Mpumep 2. INlnHeapusauma curHana, nogasaemoro Ha Bxopa Al,

npeAacTaBneHHasi rpagyMpoBOYHOM Tabnuuen

JInHeapusauuss curHana cHumaemoro c Tepmonapbl rpagyvposku TIIM, n nogasBaemoro Ha Bxof Al,

OunanasoH nsmepsiembix Temnepatyp 0 - 1400°C, gnanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ons ob6ecnevyeHns Heob6XOOAMMON TOYHOCTU wu3MepeHus Bblbupaem 20 y4yacTKOB nuHeapusauum W

amtorg.com.ru

pacyuTaHHble 3Ha4veHus1 B % BXOQHOrMO CUrHana Ans Kaxaown OMOPHOWM TOYKM BBOAATCA B COOTBeTCTByIOLLI,I/Iﬁ

napamertp.

KoHcpuzypupyembie napamempbi Onsi npumepa 2:

AIN.00 = 0009 Twn wkansl BTOporo 651oka - nMHeapunsoBaHHas
AIN.06 = 0019 KonuuyecTtBo y4yacTKOB nuHeapusaumu
AIN.03 = 0000, MonoxeHune aeuMMarnbHOro pasgenurens
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MapameTpbl KOHUIypaLmm paccunTbIBaOTCA U BBOAATCS cornacHo Tabnvue 5.4.

Tabnuua 5.4 — Pacuem u 6800 napamempoe siuHeapusayuu npumepa 2

MapameTpbl KOHUrypauumn
Homep 3HauyeHue 3HayeHue Ond 26
ONOpHOI U3MepRemoii EXOIHOrO pOuHambI OMOPHbIX cyucchbl OMOPHbIX
TouKN TemnepaTyphl, curHana movyek nluHeapu3ayuu movyek nnuHeapu3ayuu
°C & MB emopoezo 6510Kka emopozo 6510Ka
Howmep Beodumoe Howmep Beodumoe
napamMempa | 3Ha4yeHue, | napamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Havanom kannbpOBKM aHANOroBOro BbIXxOAa HEOOXOOAMMO MPUMBECTU B COOTBETCTBME MOJIOXEHME
nepemblYk1 Ha MoAyne aHarnoroBoro Bbixoda (YCTAHOBMEHHOM BHYTpW perynsatopa). TuMbl BbIXOAHBIX CUrHanoB 1
NonoXeHne nepemblYKek NpMBeAeHbl B Tabnuue 4.3.

YpoBeHb KannbpoBKM aHanoroBoro Bbixoda UMeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
AN UHOMKauumM aHanoroBoro Bbixoda B %. Ecnu perynstop MUK-111 HaxoguTcs B py4yHOM pexumMe, TO B 3TOM
NyHKTE MOXHa TaKke Npon3BOAUTbL NU3MEHEHUSI COCTOSIHWA aHanorosoro Beixoga AO.

MyHkTel CALO.01 1 CALO.02 ncnonb3yloTcsa AN KanmbpoBKM HAYanbHOIMO M KOHEYHOrO 3HaYeHWs LiKanbl
aHanorosoro Bbixoga. MNopagok kannbpoBKky cneayroLwuin:

1. MopaxkniounTe k aHanorosomy Beixogy AO perynsatopa MUK-111 o6pasLoBbIi M3MepUTENbHbBIN PerynaTop
- MUN“amnepmMeTp NOCTOSAHHOIO TOKa.

2. B pexume KoHdurypauum yctaHoBuTe napametp CALO.01 "KannbpoBka HayanbHOrO 3HaveHus
aHanorosoro Bbixoga AO".

3. Haxumas knasuwmn [A] wnun [V] ycTaHOBMTE BENWYMHY BbIXOOQHOrO CUrHama no MunnvaMmnepmeTpy
paBHyto 0 MA (nnu 4 mA), cooTBeTcTByoLyo 0% AnanasoHa, B 3aBUCUMMOCTU OT UCMONHEHNS TUna curHana.

4. Haxatb knasuwy [&].

5. YcranoBuTb napametp CALO.02 "KannbpoBka KOHEYHOro 3HayeHusa aHanorosoro Beixoga AQ"

6. Haxumas knasuwmn [A] wnn [V] ycTtaHOBMTE BENWYMHY BbIXOOHOIO CUrHama no MunnuamnepmeTpy
paBHyto 5 MA (nnn 20 mA), cooteeTcTBytowyto 100% AnanasoHa, B 3aBUCMMOCTU OT UCTIONHEHUS TUNa curHana.

7. Haxatb knaeumwy [¢].

8. ABTOMaTu4ecku yctaHoButcs napametp CALO.02 "Tect aHanorosoro Bbixoga AO".

9. Haxmute knasuwy [¢].

Heob6xodumMo noMHuUmMb, 4TO TOCMNEe NPOBEdEHUs KanMbGpoBKM Heobxoaumo Mpou3BEecTU 3anucb
napaMeTpoB B SHEProHEe3aBMCMMYO NamsaTb (CM. pasgen 4.7.5), B NpOTUBHOM criyyae BBeAeHHasi MHdopmauns He
OyZeT coxpaHeHa nNpw OTKITIOYEHUM NUTAHUS perynstopa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxuBaHue - KOMMMNEKC paboT, KOTOpble MPOBOAATCA MEPUOANYECKU B MNIIAHOBOM
nopsigke Ha pabotocnocobHom Groke C Lenbio NpefoTBpalleHns O0TKa3aMm, NPOAJIEHUs ero cpoka criyx0bl 3a cyet
BbISBNIEHNSA N YCTPaHEHUS NPeaoTKas3HOro COCTOAHMA AN NoaAepKaHus HOpMaribHbIX YCNOBUIA 3KCnyaTauun.

6.1.2 TexHuueckoe oOCRyXuBaHWE 3akKnioyaeTcsa B NpoBedeHWM paboT MO KOHTPOM TEXHWYECKOro
COCTOAHUA U nocneayowemy yCTpaHeHUo He4OoCTaTKOB, BbIABIIEHHbLIX B NpoLecce KOHTPONA, npo@mnakmqecxomy
O6Cﬂy)KI/IBaHVIIO, BbINONTHAEMOMY C yCTaHOBJ'IeHHOVI nepnoan4HOCTbio, ANMUTENbHOCTBbIO N B onpenerieHHOM nopsake,
YCTpaHEeHU0 OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CuUNnamMu nepcoHana, BbINOJNHAKLWEro TexHn4yeckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPefOCTOPOXHOCTU U MpaBUNaMu 3IKCNyaTauMM MOXeT cTaTb
NpPUYNHON TPAaBMUPOBaAHUA NepcoHana unm noBpexaeHns o6opyaoBaHus!

6.2.2 [Ona obGecneyeHusi 6Ge3onacHOro wucNonb3oBaHUA 06GOpPyAOBaHUA HEYKOCHUTEINbHO
BbIMNOJTHANTE yKa3aHUs AaHHOW rnasbl!

6.2.3 K oakcnnyataumu peryndtopa [[OMycKalwTcA nuvua, uMelowme paspeweHve ana paboTtbl Ha
anekTpoycTaHoBkax HanpshxeHnem Ao 1000 B n nayumsLumMe pykoBoACTBO MO 3KCniyaTauumn B NOfIHOM obbeme.

6.2.4 OkcnnyaTauma perynatopa paspeluaeTcs Npu Hanvyiuu MHCTPYKUMM MO TexHuKe GesonacHocTh,
YTBEPXAEHHON npeanpusiTuem-notpebntenem B YCTaHOBMEHHOM MOpsSAKe W yyuTbiBalowen cneunduky
NPUMEHEHNA perynstopa Ha KOHKpeTHoOM obwbekTe. lpu akcnnyataumm Heobxogumo cobniogatb TpeboBaHWs
pevicteytowmx npasun MT3 n MNTB ana anektpoyctaHoBok HanpsixeHnem Ao 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckme paboTbl [OMKHbI MNPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.6 3anpeu.|,aeT09| noAakKn4aTb U OTKNKYaTbh COeaUHUTENN NP BKIMNKOYEHHOM 3N1EKTPONMUTaHUN.

6.2.7 TwaTenbHo npon3soanTe nogkrn4vyeHmne cC cobnoaeHnem NONAPHOCTU BblIBOOOB. HenpaBManoe
nogKknvYeHne wunn nogknyeHne pas3bemMoB Mpu BKIKOYEHHOM MUTAHUU MOXET NPUBECTU K MNOBPEeXAEeHUIo
ONEKTPOHHbIX KOMMNOHEHTOB perynatopa.

6.2.8 He nogkntoyarite HeMcnonb3yeMble BbIBOAbI.

6.2.9 Mpu pasbopke perynstopa Afs YyCTpaHeHWUss HEUCMPaBHOCTEW PerynsaTop AoSKeH GblTb OTKIOYEH OT
CEeTU 3NEeKTPONUTaHUS.

6.2.10 Mpun nssneveHun perynsatopa U3 Kopnyca He npukacaiTechb K ero anekTpu4eckumM KOMMOHEHTaM U He
noaseprante BHYTPEHHME Y3Mbl Y YacTu yaapam.

6.2.11 PacnonaranTte perynatop Kak MOXHO [anee OT YCTPOWCTB, FeHEepupYHLLUMX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MaluvHbl, UM Nprbopsbl, NCNOMb3YLME UMMYIbCHbIE
HanpsbkeHusl) Bo nsbexaHune cboes B paboTe.

6.3 Mopsaok TexHMYecKoro o6cnyxuBaHus

6.3.1 B 3aBucumocTtu ot peryndapHoCcTu npoBeaeHNA TeXHU4YeCKoe OGCJ'Iy)KVIBaHVIe OOJIMKHO ObITh:
a) nepnogn4vyecknm, KOTopoe BbINOJTHAETCA Yepes KaneHgapHble NPOMEXYTKN BPEMEHWU;

6) amanTuBHBLIM, KOTOPOE BLIMOMHAETCA MO HeoBXOAMMOCTU, TO €CTb, B 3aBMCUMOCTU OT (PaKTMHYECKOro
COCTOSIHUS PErynATOpa M Hanuuus cBOGOAHOrO 06CnyX1BatoLWero nepcoHana.

6.3.2 YcTaHaBnuBaTCs Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obcnyxrMBaHUe Npu XxpaHeHMKn, KOTOPOE 3akryaeTCcs B NepekoHcepBaLmmn perynsatopa npu
OOCTWXKEHUM nNpederbHOro Ccpoka KOHCepBaUMM BO BPEMS XpaHEeHWss B COOTBETCTBMM C TpebGoBaHUsSIMU
aKCMyaTauMoHHOM OOKYMEHTaLMu;

0) TexHu4eckoe obCnyXMBaHWE NPU TPAHCMOPTUPOBKE, KOTOPOE 3aKI4YaeTcs B MOArOTOBKE perynsatopa K
TPaAHCNOPTMPOBAHUIO, AEMOHTAaXe U3 TEXHONOIMYECKOro 000pyaoBaHUSA N yNakoBKe nepes TPaHCNOPTUPOBAHNEM;
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B) TeXHUYecKoe oBCnyxvBaHWe Npu KCryaTauum, KOTOpoe 3aKnioyaeTcsl B NOArOTOBKE perynatopa nepea
BBOLOM B 3KCMryaTauuio, B MpPOLECCE ee IKchiyatauum W B MEPUOAMYECKON MpOBEPKE paboToCcnocobHOCTM
perynsatopa.

6.3.3 lNepuognyeckoe TexHWYeckoe obCMyXMBaHWE NpW JKChnyaTauun perynsatopa ycTaHaBnvBaeTcs
noTpebuTenem C y4eToM WHTEHCMBHOCTM W YCMOBWIA 3KCMyaTauuu, HO He pexe 4em oauH pa3 B rog. [ns
perynstopoB MWK-111 wuenecoobpasHa exekBapTanbHasi MEePUOANYHOCTb TEXHWYECKOro OBCMYXMBaHUS npu
aKcnnyaTaumu.

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

0) NpoBepUTbL CONPOTMBIEHME U30NSALUY;

B) NpoBepuTb paboToCnOCOBHOCTL perynaropa.

6.3.5 TexHuyeckuii OCMOTP perynsaTopa BbINOMHAETCA OOCHYXXVBAOWWUM MEepcoHanoM B CrieayloLlem
nopsgke:

a) nepej HavanoMm CMeHbl criegyeT NpoBEeCTW BHELWHU ocMoTp perynstopa. Ocoboe BHUMaHWe cnegyet
06paTnTb Ha YUCTOTY NOBEPXHOCTU, MAapPKMPOBKY N OTCYTCTBME MEXaHW4ECKNX NOBPEXAEHUN.

6) NnpoBepUTbL HAOEXHOCTb KPENNeHns perynsatopa;

B) MpOBEPUTb TEXHWYECKOE COCTOsHWE NpPoBOAOB (kabenen) Ha UENOCTHOCTb M 3alULEHHOCTb OT
MEeXaHNYeCKMNX NOBPEXOEHUN.
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7 XpaHeHune u TpaHCNnopTUpOBaHue

7.1 YcnoBuA XxpaHeHus perynsartopa
7.1.1 Cpok xpaHeHus B NOTpebutensckon Tape - He MeHbLue 1 roga.

7.1.2 Perynatop [OOMKHO XPaHWTbCA B CYXOM W BEHTUNMPYEMOM MNOMELLEHUM NpU TemnepaTtype
oKkpyxatowiero Bo3sgyxa oT muHyc 40°C po nmoc 70°C u oTHocutenbHow BnaxHoctn ot 30 go 80% (bes
KoHAeHcauum Bnaru). [JaHHble TpeboBaHusA ABMSTCA PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B nomMeLleHWM He [OIMKeH copepxaTtb Mbiv U MPUMECcH arpeccuBHbIX NapoB W rasos,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTW: ra3oB, CoAepXaLLmX CEPHUCTbIE COEQUHEHUSI MU aMMUaK).

7.1.4 B npouecce XpaHeHUM unu JKCnnyaTaunn He Knagute TaXenble npegmMmeTbl Ha peryndatop n He
nogBeprante ero HUKaKOMYy MexaHun4eckomy BO3OENCTBUIO, TaK Kak yCTpOVICTBO MOXeT aecopmmnpoBaTtbCa U
noBpeanTbCA.

7.2 Tpe6oBaHUA K TPAHCMOPTMPOBAHUIO PEryNATOPa U YCNOBUA, NPU KOTOPbIX
OHO [OJMKHO OCYLLEeCTBMATbLCSA

7.2.1 TpaHcnopTupoBaHue peryndaTtopa B ynakoBKe npeanpuAatnua-n3rotoBuTenA OCyLlecTBnAeTcA BCeMU
BMOamMu TpaHcrnopTa B KpbITbIX TPAHCMOPTHLIX CpeacTBax. TpaHCNOPTMPOBaHNE caMoneTamn AOSMKHA BbINOSHATLCA
TOJIbKO B OTarninBaeMbIX repMeTu3npoBaHHbIX OTCEKax.

7.2.2 Perynatop [OMKeH TPaHCNOPTMPOBATLCH B KIMMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYHOT
ycnosusam xpaHenusa 5 cornacHo MOCT 15150, Ho npu gaenexHun He HWxe 35,6 klMa n TemnepaType He HKe MUHYC
40 °C unu B ycnoBusix 3 Npn MOPCKMX nepeBo3Kkax.

7.2.3 Bo Bpems norpy3o-pasrpy3oyHbiX paboT U TpaHCNoPTUPOBaHUM 3aMakoBaHHbIA PerynaTtop He JoShKeH
nodBepratbCsl Pes3kUM yaapam W BIUSIHUIO — aTMOCepHbIX ocagkoB. Cnocob pasmelleHVs Ha TpaHCMOpPTHOM
cpefcTBe JOSKEH UCKIoYaTh NepeMeLleHre perynaropa.

7.2.4 MNepep pacnakoBbiBaHMEM NOCMEe TPaHCMOPTUPOBAHUA NpK OTpUUAaTENbHON TemnepaTtype perynsrop
HeobXxoaMMO BbiepXxaTb B Te4eHne 3 YyacoB B ycnosusax xpaHeHus 1 cornacHo FOCT 15150.

8 NapaHTUM nsroroBuTens

8.1 lNpounsBoauTenb rapaHTMpyeT COOTBETCTBME perynaropa TexHnyeckum ycnosusam TY Y 33.2-13647695-
003:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWIA TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagkv u aKcnnyatauum, ykasaHHblX B HACTOSALWLEM PYKOBOACTBE, NOTpebuTenb NyaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTUMHBLIM CPOK 3KCnnyaTaumm - 5 net co AHA OTIpy3ku perynstopa. [apaHTUiHBLIA CPOK
aKcnnyaTauum M3genuii, KoTopble MOCTaBMASIOTCA Ha 3KCMopT - 18 mecsiueB CO AHA NpoOCnefoBaHUst MX Yepes
roCyAapCTBEHHYIO rpaHuLy YKpauHbl.

8.3 Mo foroBopeHHOCTU ¢ NoTpebutenem NpeanpusTUe-M3roToBUTENb OCYLLECTBISIET NOCnerapaHTUinHoe
TEXHUYECKOE OOCNyXMBaHWE, TEXHUYECKYID MOAAEPXKKY W TEeXHUYECKMEe KOHCynbTauuu Mo BCEM BMOaM CBOEN
NPOAYKLMM.

http://www.microl.ua e MUWK-111 ver. 11.17 o [1PMK.421457.023 P3 u3m. 1.05 03.04.2015



000 "AMTOPI" +7(4722)40-00-02 amtorg.com.ru
43

NMPUNOXEHUA

NMpunoxeHune A - NabapuUTHbIe U NpUCOeAUHUTESIbHbIE
pasmepbl

Pasmepsbi yugpoesnix uHoukamopoe (ducnees): MMAPAMETP, 3ABLJAHHA

MIK-111

APMIKPOA 45

PucyHok A.1 — BHewHut 8ud u paamepbl 4ughposbix uHOuKkamopos pezynsmopa MUK-111

Bud Bud
cnepedu c6oky
56
! :_'. 4 i | )
a m £ N
- Oo —
| Ci
1 — — " ! : -

PekomeHdyemasi monuwuHa wuma om 1 0o 5 mm.

PucyHok A.2 - FabapumHbie pasmepsbi peaynsmopa MUK-111

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min|

_____ I R I 45 106

PucyHok A.3 - Pasmemka omeepcmutll Ha wume
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NMpunoxeHune b - NoaknoyeHne perynatopa. Cxembl
BHeLWHNX coeagnHEeHUuMn

AuckpeTtHbie BLIXOAL! [MyuraHue aHanor.

DO1, DO2 npartumka
DO1 D02 =21B, 25mA
S

s A

i AT
55555535

Nuranne
24V

x1 11 12 13

a) ucrioniHeHus1 Ha 24B

AuckpeTHeie BLIXOAS  [Mutanue aHanor.

DO1, DO2 naTwa
DO1 D02 =218, 25MA
-y

A A A A A A A A

CLCOERREE
nliInli!nnnlp

BbiXOQ

Axanorossii xoal” 210 | TCM/TCN

6) ucnonHeHusi Ha ~220B

PucyHok b.1 - lNodknrouyeHue sHewHux yenel K peaynsmopy MUK-111
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MpunoxeHue b.1 MogkniovyeHne aHanNoOroBbIX 4aTYNKOB C MACCUBHbLIMU
BbIXxoAamMmu

Mutanune ananor.
naryuka
=21B, 25MA

X3

* Y
X2 'G"

AHanoroebIn BXoa

PucyHok b.2 - NodkmodeHue k peaynsamopy MUVK-111 aHanozoebix dam4yukos ¢ naccusHbIMU 8bixo0amu

lMpumeyaHue. NonoxeHns NnepemMblvek AN HAaCTPOWKN aHaINOroBbIX BXOAOB NpuBeAeHsbl B Tabnuue 4.3.
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MpunoxeHue B.2 MoaknioyeHne ANCKPETHLIX Harpy3okK

Q&g

Y]

|

Pene

PucyHok B.3 - lModkntoyeHue uHOYKmMuUBHbIX Hagpy3oK K peaynsmopy MUK-111

lMpumeyaHus.

Mpy noAKMYeHUN WHOYKTUBHBIX Harpy3ok (pene, nyckaTtenu, KOHTaKTopbl, coneHouabl M T.M.) K
OUCKPETHBIM TPaH3UCTOPHbIM BbIXOAaM KOHTpornepa BO u3bexaHne BbIXOA4a U3 CTPOS BbIXOAHOMO TpaH3UCcTopa mns-
3a 6onblIOro TOKa CaMOWMHAYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnvBaTb
6rokmpytowmii avoa VD — cM. cxeMy nogknioveHus. BHelWwHW anop yctaHaBnMBaTh Ha KaXKaoM KaHarne, kK KoTopomy
NOAKI0YEHA NHOYKTUBHAS Harpy3ska.

Tun yctaHaBnusaemoro avopga KO209, KO258, 1N4004...1N4007 vnuM aHanornyHbl, paccyuTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsimont Tok 0,5A.

PekoMmeHaauum nNo NoAKNOYEHUIO0 MHAYKTUBHOM Harpy3Kku Ans MexaHu4ecKoro pene.

roe, R1 pesuctop MJ1T-1-39 OMm-5%;
C1 koHpeHcatop K73-17-630B-0,1-0,5 mk®-10%;
RH MHAyKTVBHAs Harpyska.

PucyHok B5.4 - Cxema rnodkntodeHusi uHOyYKmueHoUl Hazpy3ku Onsi MexaHU4ecKozo0 pere

MpumeyvaHus.
1. Ha pucyHke B.4 ycnoBHO MoOKasaHO paCrONOXEHWE W Ha3Ha4YeHUe 3aMblKalOLMX KOHTaKTOB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcrMmanbHO AoNyCTMMOE HanpshKeHne U MakCMMaribHO LOMYCTUMbIA TOK:
- 0o 250B (8A) nepemMeHHOro Toka npu pe3McTUBHON Harpyske;
- 0o 250B (3A) nepemMeHHOro Toka nNpu UHAYKTUBHOM Harpyske (cos®=0,4);
- o1 5 B (10MA) go 30 B(5A) NOCTOAHHOIO TOKa NpU pe3UCTUBHOWN Harpyske.
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MpunoxeHune b.3 Cxema nogknoyeHns uHtepdenca RS-485

Mpeobpa3zoBaTtenb MHTepcbe|7|c03§
Br-485 (RS232/485), unu
Brn-52 (USB/485)

L oo 1200m
R1
3
Lo
RGND
I A+ B A+ B- A+ B-|" o 32 yerpoiicte A+ B-
{RS232um USB | 01 02 03 31
' MUK-111 MUK-121 MUK-21 MTP-8

PucyHok Bb.5 - OpeaHusayus uHmepgbelicHoU c8583u MexX0y KOMIMbLIOMEPOM U peaynsmopamu

1. K ogHomy nopty COM wunu USB komnbioTepa MOXeT ObiTb MOAKMOYEHO A0 32 YyCTPOWCTB, BKIOYas

npeobpa3soBaTtenb nHTepdericos brN-485

abrwn

(BMN-52).

O6was annHa kabenbHOM NMHUK CBA3N He JoIMKHA npeBbiwaTe 1200Mm.

B kauyecTBe kabenbHOM NMHUN CBA3W NPEANOYTUTENBHO UCMOMNBb30BaTh SKPAHUPOBAHHYO BUTYIO Napy.
[nuHa otBeTBNEHUI Lo AOMKHA BbITb KAk MOXXHO MEHbLLEN.
K wnHTepdeincHelM Bxogam, pacrnonoXeHbiM B KpavHUX TOYKax COEAMHWUTENbHOW NUHUKM Heobxoammo

NOAKMNIOYNTL ABa TepMUHanbHbIX pesuctopa conpotuBneHvem 120 Om (R1 n R2). TlMopkntoyenue
pesucTtopoB k perynstopam Ne 01 — 30 He TpebyeTcs. MNogkntoveHne TepMmnHanbHbIX pe3vcTopoB B Groke
npeobpasoBaHus nHtepdencos bIN-485 (BIMN-52) cmotpu B PO Ha BIN-485 (BrNA-52). MNoakntoyeHune
TepMmuHaneHux pesmctopoB B MUK —111 cmoTpu npunoxexue b.3 (pucyHok B.5).

Pasbem-knemma X2

JIMHus ceasm
(3kpaHnpoBaHHas BUTas napa)

MpuemonepeaaTymk
RS-485 ~
N
1200m  XP5
[ 1
GND L | \\r ___________ |
100 Om 1 MNopgkntoyeHune
— | TEPMUHAIBHOTO !

PucyHok b.6 - PekomeHOyemasi cxema rnooknyeHus uHmepgpetica RS-485

———  —————
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKUNUMN

MpunoxeHue B.1 O6wme cBepgeHusn

MwukponpoueccopHbein perynsatop MUK-111 obecneumBaeT BbIMONHEHNE KOMMYHWKALMOHHON OYHKLMW MO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMMLMPOBATL €ro NapameTpbl NPY NOMOLLN BHELLHETO
YCTPOWCTBA (KOMMbOTEPA, MUKPOMPOLLECCOPHOWM CUCTEMbI YNPaBeHust).

WHTepdpenc npegHasHayeH ANs KOHUIypupoBaHWS perynstopa, ANs WUCMONb3oBaHWA B KayecTse
yaaneHHoro yctpoincTtea npu pabote B COBpEMEHHbIX CETAX yrnpasneHus n cbopa nHdopmaumm (npuema-nepegayn
KoMaHzg 1 gaHHbix), SCADA cuctemax u 1.0.

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

Ons paboTbl He06XOAMMO HACTPOUTbL KOMMYHUKALMOHHbIE XapakTtepucTukn perynaropa MUK-111 takum
obpasom, 4TOGbI OHWM coBnaganu C HacTpovkamu obMeHa [OaHHbIMU [FAaBHOMO KOMMbIOTEPA. XapaKTepuCTUKK
ceTeBoro obmeHa HactpamsatoTca Ha YPOBHE SYS koHdurypauun.

Mpn obmeHe No MHTEpPdENCHOMY KaHany CBA3W, ecrnv NPOUCXOAMT nepefadva AaHHbIX OT perynatopa B
ceTb, Ha nepefHen naHenu perynatopa muraet nHamkatop IHT.

MporpammHo gocTynHbele pernctpbl perynatopa MUK-111 npuBeneHsl B Tabnuue B.1 pasgena B.1.

HocTtyn k peructpam onepatunsHoro ynpasneHus Ne 0-18 pa3pelueH NoCTOSAHHO.

HocTtyn Kk pernctpam nporpammunpoBaHus n koHdurypauum Ne 19-111 paspeluaeTtcsa B criydae yCTaHOBKU
«1» B perucTpe paspelueHns nporpaMmmmpoBaHusa Ne 18, KoTopoe BO3MOXXHO OCYLLECTBUTb Kak C NepeaHen naHenm

perynatopa MUK-111, Tak u c nepcoHansHon 3BM.

KonunuyectBo 3anpaluvBaeMbiX PErMcTpoB He OOMKHO mpesblwaTtb 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynatop MVK-111 B oTBeTe orpaHM4MBaeT UX KONMYeCTBO A0 nepebiX 16-TM perncTpos.

Mpu nporpammupoBaHnm ¢ OBM HeoOX0OMMO KOHTPONMPOBaTb AMana3oHbl WU3MEHEHWUs] 3HAYeHuin
napamMmeTpoB, yka3aHHble B Tabnuue B.1 pasgena B.1.

Ons obecnevyeHns MUHMManbHOrO BpeMEHW peakumum Ha 3anpoc oT OBM B perynstope cyuiecTByet
napameTp — SYS.02. «TaiM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynsaropa 1 takt = 250 Mkcy». MuHumaneHo
BO3MOXHbIE TaM-ayTbl AN pa3fnuyHbIX CKOPOCTEW crneaytoLme:

Tanm-ayT,
Bpemsa nepepauun
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
McCeK
(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

BpeMms nepegayum kagpa 3anpoca - naketa u3 8-mu 6anT onpenenseTcs COOTHOLLEHNEM
(roe: ogvH nepepaBaembivi 6anT = 1 ctapT 6ut+ 8 6uT + 1cTon 6mT = 10 OUT):

(10 6uT * 8 GanT + 7 6UT)
Tnepepauu = 1000 * , Mcek
V 6uTt/cek
Ecnn Habnogatotes vactble cbou npy nepefade AaHHbIX OT perynsatopa, TO HeobxoauMo yBenudnTb
3HayeHWe ero TaiiM-ayTa, HO MpPY 3TOM YYeCTb, YTO HEOBXOAMMO YBENMUYUTL BPEMS MOBTOPHOIO 3anpoca oT IBM,
T.K. BCerga Bpemsi MOBTOPHOTrO 3anpoca AOMKHO ObITb Gorblue TaliM-ayTa perynsitopa.
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PucyHok B.1 - BpemeHHble guarpammbl yrnpaeneHus nepegaden u npuemom 6noka nHrepdencos brN-485
(Brn-52)

Taelaytr — 3adepxka Ha aBTomaTuyeckoe nepeknoveHne blIN-485 (BlNW-52) Ha npuem paHHbiX. OHa
COCTaBMseT Bpems nepeaayy ogHoro bawra.

Tdelay2 — BPEMS peakLmmn yCTPONCTBa Ha 3anpoc AaHHbIX.

Tdelay3 — 3a4€pKKa Ha Nnepegady nocnegHero 6avita s 6ydgepa B nuHuio.

Tronnsin — MUHMManbsHOE Bpems oTBeTa.

MpumMep pacyeTa NONHOrO BpeMeHn 3anpoca — oTeeTa ang ckopoctu 115200 6uT/c.

Bpems nepenaun kagpa 3anpoca 1 kagpa otseTta npu ckopoctu 115 k6ut/c coctaBut 0,76 mcek.
Trepenaun = 0,76MC (Tout = 4 CMCTEMHBIX TakTa = 1 Mc)

MonHoe Bpemsi kKagpa 3anpoca — oTBeTa:

Tronwein = TTx + Tdelay + Trx + Tdelay. =0,76 +3+0,76 + 1 =6 mc.

WTak, 3a 1 cekyHay MOXHO ONpPOCUTb PETMCTPOB:
N =1000mc / 6mc +10 = 176.

———  —————
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MpunoxeHue B.2 NMporpamMmHoO AocTynHble perucTpbl perynatopa MUK-111

Tabnuya B.2 — NpoepammHo docmynHble peaucmpsbi peaynsamopa MUK-111

T s ©
os
S3g E 3 HaumeHoBaHue napameTtpa [dvana3oH n3meHeHus
Z2Icl 28 | dopmar MyHkT
] c (mecATUYHbIE 3Ha4YEHUA)
>5 £ o OaHHbIX MeHHo
e 6 o
PerncTp naeHTMdKaLmMm perynsitopa : % E)EC (aravierme
03 0 SHORT | SYS.03 | Mn.6aiir - kog (Mogens) perynsitopa 11 DEC, 08 0C HEX (no-Gai
Cr.6ainT - Bepcus nporp. obecnevexns 08 DEC e 14 (no angHo)
08 11 DEC (no-6anTtHo)
03 /06 1 SHORT nsgsg:':m 3HaueHne aHanorosoro Bxoga Al, napameTp SE 9999 no 9559
03/06 2,3 BYTE Bbgg'qb' CocTosiHne anckpeTHbix Beixogoe DO1, DO2 0 — oTkrioveH, 1 — BkmiokieH
Nepennsis 3HayeHve ynpaBnsioLLero BO3AencTems, OT 000,0 go 099,9 9
03/06 4 SHORT ngHgnb nogaBaeMoro Ha aHanorosbii Beixog AO
perynsitopa
03/06 5 BYTE nﬁgﬁggsﬂ Pesxum paboThl perynstopa 0 pyHoit, 1—asTomaTmy.
03/06 6 | SHORT ”ﬁ;’jg:‘:‘” 3anaHHas Touka OT muryc 9999 Ao 9999
03/06 7 SHORT YnpaBneHue nepemeLLeHemM NMnyrbCHOro -100 — 100%
VCMOJSTHUTENBHOIO MexaHU3ma
03 /06 8 SHORT [MonoxeHne mexaHnsma Ot 0000 go 0999
03/06 9 SHORT PI1D.00 KoahdpuumeHT ycunexus OT 000,1 go 050,0 ¥
03/06 10 SHORT PID.01 Bpemsi uHTerpmpoBaHus Ot 0000 go 6000
03 /06 11 SHORT PI1D.02 Bpems anddepeHumpoBaHus Ot 0000 go 6000
03 /06 12 Peseps
03 13 Peseps
03 14 BYTE 0O6006UeHHas curHanusaums 0 - HopMm, 1 — curHanusaums
03 15 Peseps
03 16 Peseps
03 17 Peseps
0 — 3anpeuweHo, 1 — paspeweHo
03/06 18 BYTE SAVE.00 PaspeweHue usmMeHeHus peaucmpos U3MEHEHUSsI KOHGUYPayUOHHbIX
peaucmpos,
03/06 19 SHORT AIN.00 Tvin wkanbl OT1 0000 go 0017
03 /06 20 SHORT AIN.O1 HwxHWIA Npegen pa3maxa Lkanbl OT1 MuHyc 9999 no 9999
03 /06 21 SHORT AIN.02 BepxHuii npegen pasmaxa Lukanbl OT MuHyc 9999 go 9999
03 /06 22 SHORT AIN.03 MonoxeHune geuymanbHoro pasgenutenst | 0 — «XXXX», 1 = XXX X»,
) 2 — «XX,XX», 3 — «X,XXX»
03/06 23 SHORT AIN.04 MoCTOsIHHAs BpeMeHU LMdpoBoro unbTpa OT 000,0 g0 060,0 ¥
03 /06 24 SHORT AIN.05 MakcumanbHas anuTenbHocTb nMnynbcHow nomexu | Ot 000,0 go 005,0 2
03/06 25 BYTE AIN.O7 MeTon TemnepaTypHOI KOppeKLuM BXOOHOIO 0 — py4Hast
curHana ot Tepmonapsl 1 — aBTOMaTMN4eckas
= 2)
03/06 26 SHORT AIN.08 3HayeHue TemnepaTypbl B peXUMe py4Homn OT muHyc 099,9 no 999,9
KOPPEKUMM BXOZHOIO curHana ot Tepmonapsi
03 /06 27 SHORT | CORR.01 | KoadhduumMeHT KoppeKuum (CMeLLeHNne) OT MuHyc 9999 no 9999
03 /06 28,29 | SHORT 88$;83 Jlorvka paboTbl BbixogHbix ycTporcts DO1, DO2 O 0000 Ao 0006
03/06 30, 31 Peseps
DOT1.01 | AnuTenbHOCTb MMMYMbCa BbIXOAHLIX YCTPOWCTB 000,0 ? — cTaTuyeckuin
03/06 | 32,33 | SHORT | {51501 | DO1wDO2 000,1-999,9% — UMnybCHBIA
DOT1.02 B avana3soHe wkanbl
03/06 34,35 | SHORT DOT2.02 Ycraeka MIN DO1, DO2 BbIGPAHHOro TMNa AaTyuka
DOT1.03 B avanasoHe Likansb
03 /06 36, 37 | SHORT DOT2.03 YcraBka MAX DO1, DO2 BLIGPAHHOTO TUNa AaTIMKa
03 /06 38,39 | SHORT 88$;82 'vcTepesnc BeixogHoro ycTpoiictea DO1, DO2 OT muHyc 9999 o 9999
DOT1.05 | BesonacHoe nonoxeHue BbIXOOHOTO YyCTPOMCTBA 0 — nocnegHee NonoxexHue
03 /06 fp0, 4 TQ@RHORT DOT2.05 | DO1 1 DO2 npu obpbiBe gaTyrka 1 — OTKN. 2 — BKN.
03/06 42 SHORT CTRL.00 | Twn perynsartopa Ot 0000 go 0004
0000 — obpaTHoe
03 /06 43 BYTE CTRL.01 | Twn ynpaBneHusi perynstopa 0001 — npsiMoe
03/06 44 SHORT CTRL.02 | CkopoCTb AUHaMU4ecKon GanaHCUPOBKN 3a4aHns Ot 0000 o 9999
03 /06 45 SHORT CTRL.03 Bpewmsi mexanuama Tm, nepuog NAO-LLIVM Ot 0000 0o 9999
03 /06 46 SHORT CTRL.04 | MuHumanbHas AnutenbHOCTb Mmnynbca TMuH Ot 0000 go 9999
03/06 47 SHORT CTRL.05 3apepkka Ha BkitodeHne DO B NpoTMBOMOSIOXHOM Ot 0000 go 9999
HanpasneHun
03/06 48 SHORT CTRL.06 30Ha HEYYBCTBUTENBHOCTU 3-X MO3ULMOHHOIO Ot 0000 go 9999
perynsitopa (MepTBasi 30Ha)
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03/06 49 SHORT CTRL.O7 ['McTepesnc BbIXOOHBIX YCTPOWCTB MMMYbCHOIO Ot 000,0 g0 090,07
perynsitopa
03/06 50 SHORT | CTRL.09 | Orpanuuenne MAX aHanoroBol sueiiku perynstopa | Ot 000,0 go 109,9 9
03 /06 51 SHORT CTRL.08 | Orpanuuenne MIN aHanorosow sueiiku perynstopa | OT muryc 009,9 go 109,97
BesonacHoe nonoxeHue BbIxoga perynsaropa B Ot 0000 go 0003
03/06 52 SHORT CTRL.10 | cnyyae oTkasa gaTyvka, NMHUM CBA3N UNn
MN3MepUTENbHOro kaHana
03/06 53 SHORT | CTRL.11 | 3rauerie Gesonacoro nonoxerus, OT 000,0 A0 099,9 @
yCcTaHaBnvBaemoe nosib3oBatenem
03 /06 54 BYTE CTRL.12 | Tun TEXHONMOMMYECKON CUrHanmM3aumm Ot 0000 go 0001
03 /06 55 SHORT CTRL.13 | YcTaBka TexH. curHanusauum "MmHumym" OT MuHyc 9999 no 9999
03 /06 56 SHORT CTRL.14 | YcTaBka TeXH. curHanusauum "Makcumym" OT1 MuHyc 9999 no 9999
03 /06 57 SHORT CTRL.15 | 'nctepesunc TeXHONOrMYeCKOn curHanusaumm Ot 0000 go 9999
McTouHUK aHanoroBoro curHana Ans ynpaeneHus Ot 0000 oo 0002
03 /06 58 SHORT AQOT.00 aHanorosbIM BbixogoM AO (yHKUMSA
peTpaHcMmnccum)
03 /06 59 BYTE AOT.01 HanpaeneHue BbixogHoro curHana AO 0-npsimoe; 1-o6paTHoEe
03/06 60 SHORT AOT.02 quaanoe 3Ha4YeHne BXOOHOro CuUrHarna paBHoe OT MuHyc 9999 no 9999
0% BbIXOQHOrO cuUrHana
KoHeuHoe 3HayeHue BXOAHOro curHana paBHoe OT MuHyc 9999 no 9999
03/06 61 SHORT AOT.03 100% BbIXOOHOrO curHana
03 /06 62 SHORT AIN.06 KonnyecTBo TouYek nMHeapusaumum Ot 0000 oo 0019 ”
63 — LNRX.00 | AGcumccbl ONOpHbIX TOYEK NMHEeapusaunm Ot 00,00 go 99,99
03/06 82 SHORT LNRX.19 aHanorosoro Bxoga Al
83 — LNRY.00 OppguHaTbl ONOPHBIX TOYEK NMHeapusauum OT MuHyc 9999 no 9999
03/06 | 402 | SHORT | | NRY.19 | ananorosoro exopa Al
03 /06 103 SHORT AIN.09 MuvHUManbHoe 3HavyeHne BxogHoro curHana AL 1500 — 6000
03/06 104 SHORT AIN.10 MakcumanbHoe 3HavyeHne BxogHoro curHana AL 2000 — 22000
03/06 105 SHORT CALO.00 | 3HayeHne kanubpoBku Havana wkanbl Bbixoga AO Ot MuHyc 9999 no 9999
03 /06 106 SHORT CALO.01 3HayeHne KanmbpoBkK koHUa LWkanbl Bbixoga AO OT1 MuHyc 9999 no 9999
03 107 SHORT SYS.04 3HayeHne KoppeKLUMn NoKa3aHUn aaTymka OT MuHyc 9999 no 9999
TEepMOKOMMeHcaLmu
03 108 CnyxebHas nHdopmauus
03 109 SHORT 3HayeHne BxogHoro curHana AL 1500 — 22000
03 110 BYTE Owunbka Bxoaa
03 111 BYTE Owmbka KannmbpoBku MobutHo
03 112 BYTE Owwnbka nonb3oBaTens npu kKanMbpoBke
03 113 SHORT SYS.02 Tavim-ayT Kagpa 3anpoca Ot 0000 go 0200
03 114 SHORT SYS.00 CeTeBol agpec Ot 0000 go 0255
03 115 SHORT SYS.01 CKoOpoCTb 06MeHa Ot 0000 oo 0012
MpumeyaHums.

1.  Perynatop MUK-111 obmenunBaetcs AaHHbiMmM no npotokony Modbus RTU B pexume "No Group Write" -
CTaHAapTHbIN NpoTokon 6e3 Noaaep XK1 rpynnoBoro ynpaeneHust AMCKPETHbIMU CUTrHanamu.

2. [aHHOe 4MCcno npeAcTaBneHo B perucTpe uenbiM 6e3 AeummansbHOro pasgenurens (3anatou). Hanpumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcs uncno 600.

3. Peructp 18 «Pa3peweHue npospaMmupos8aHusi», B CllyMae yCTaHOBKW ero 3HadeHusi B «1», paspeluaet usmeHeHue
KOHurypaumnoHHblx pernctpos No 19-111. YctaHoBKy «PaspeweHue rpospaMmMupo8aHuUsi» MOXHO OCYLLECTBUTb C
nepcoHansHo 3BM unun ¢ nepegHen naHenu perynsatopa (yposeHb SAVE.00). Mpu Hanvmuun B 18 pernctpe «O0»
[OCTYMHbI ANS U3MEHEHNS TONbKO PErMCTPbl ONepaTUBHONO ynpasneHus 1-12, a octanbHble ANS YTEHUS.
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Mpunoxexue B.3 MODBUS npotokon

B.3.1 ®opmaT kaxxgoro 6anTta, KOTOpbIM NPUHUMAETCA U NepepaeTcs NpMdéopamMu crneayroLWnUn:

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

Kagp Modbus coobuieHusa cneaytoLmn:

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

Foe k<16 — konu4yecTBO 3anpaluvBaeMbiX perucTpoB. Ecnu B kagpe 3anpoca 3akasaHo 6Gonee 16
perucTpos, perynatop MVK-111 B oTBeTe orpaHMyMBaEeT Nx KONMYECTBO A0 nNepsbix 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTpoucTBea

Appec perynsatopa (slave-yctponcrtea) B cetn (1-255), no kotopomy obpaiwiaetca SCADA cucrtema
(master-yctponcteo) co csovm 3anpocom. Korga yganeHHbI KOHTPOMnep nockinaeT CBOW OTBET, OH pasMellaeT
3TOT e (COBCTBEHHbIV) agpec B 9TOM nore, 4Tobbl master-ycTponcTBo 3Hano kakoe slave-ycTponcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIA KOA onepaumumn

MWK-111 nogaepxusaeT cnegytoLime pyHKunm:

Function Code DyHKUMA
03 YteHue permuctpa(os)
06 3anuck B 0auH perncTp

B.3.4 Data Field. Mone nepepaBaemMbix AaHHbIX

Mone pAaHHbIX coobuenns, nockinaemoro SCADA cucTeMol yAaneHHOMY KOHTPOMMepy COAepXuT
no6aBoyHO MHpopmMaLmio, KoTopas Heobxoguma slave-ycTponcTBy ansa Agetanu3aumn dyHkumm. OHa BKNovaeT:

® HayarnbHbIV agpec perncTpa n KoNMYecTBo perncTpoB Ans dyHkuun 03 (YTeHne)

® ajpec perucTpa n 3HadeHHue aToro pernctpa ansa dyHkuun 06 (3anuce).

Mone AaHHbIX COOBLLEHUS!, MOCHINIAaeMOoro B OTBET yAaneHHbIM KOHTPOIIEPOM COOEPXUT:
® KOnnyecTBO GaiiT oTBeTa Ha oyHKUMo 03 1 cogepXMMoe 3anpallrBaeMbiX PEMMCTPOB
® afpec perncTpa u 3HadyeHHue 3Toro peructpa ans gyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMs1 KOHTPONbHOW CYyMMbI

3HadeHne 3TOro nomns - pesynbTaT KOHTPONiS C MOMOLLBI0 LuknmMyeckoro usbbitouHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobweHns (address, function code, data) nepepatowee ycTponcTeo
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel, coobuieHusi. MNMprnemMHoe ycTponctBo paccumteiBaeT CRC kof
NpuHSATOro coobLleHns n cpaBHUBaET ero ¢ nepeaaHHelm CRC kogom. Ecnn CRC kop He coBnagaeT, 37O 03HavaeT
YTO MMEEeT MEeCTO KOMMYHUKaLUMOHHas olinbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HE JaeT OTBET B criydae
o6HapyxeHuss CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeToB:

. Barpyska CRC peructpa (16 6ut) egmHuuamm (FFFFh).

. Uckntovatowee UK ¢ nepebivn 8 61T Gaiita coobLueHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTarta Ha oavH 61T BNpago.

. Ecnu casuraemein 6ut = 1, nckniovarowee UMW cogepxxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnn coBuraembivi 6uT Hynb, NOBTOPUTDL LUar 3.

. MoBTopATh Warun 3, 4 n 5 noka 8 caBUroB He OyayT MMETb MECTO.

. Uckmrovatowee UK co cnegytowmmm 8 6ut 6anta coobuieHuns n cogepxmmbim CRC pernctpa.
. MoBTOpPATL Warn ot 3 0o 7 noka Bce H6anTbl coobLeHnst He obpaboTatoTcs.

. KoHeuHoe copepxunmoe pernctpa 1 6yaeT 3HaYeHUeM KOHTPOSIbHON CyMMbI.

OCONOO S WN -~

Korga CRC pa3smellaeTcs B koHUe coobuenns, mnagwuii 6ant CRC nepegaeTcs nepBbIM.
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MpunoxeHune B.4 ®opmaTt koMaHAa

YreHue Heckonbkux peructpoB. Read Multiple Register (03 )
Cnepyowmin doopmat 1Ucnonb3yeTcs Afs Nepeayn 3anpocoB OT KOMMbIOTEPA U OTBETOB OT YAANIEHHOMO

yCTpOMNCTBA.

3anpoc yctponctey SENT TO DEVICE:

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

Foe «NUMBER OF REGISTERS» 1 n <16 — konuyecTBO 3anpalumBaeMbiX pernctpoB. Ecnn B kagpe
3anpoca 3aka3aHo 6onee 16 peructpos, perynstop MUK-111 B oTBeTe orpaHMYMBaET UX KONMYECTBO A0 NEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHune perucrtpa

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

2. 3anucb B peructp

Cnepytollas KOMaHaa 3anucbiBaeT onpegeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

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

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

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

3anpoc yctpomrctBy. 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 yctporctBa. 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 PekomeHpaumm no nporpaMmmmpoBaHnio oomMeHa faHHbIMU C
perynatopom MUK-111

B.5.1 [pu onepauusax Beoga / BbiBoga (C nporpaMmHbiM ynpasnenunem DTR/RTS), Heobxogumo
yaepxusatb curHan DTR/RTS fo okoH4aHus nepedauyv kagpa sanpoca. [na onpegeneHns MomeHTa nepefayu
nocriegHero cumeona u3 6ydepa nepegaun COM nopTa pekoMeHAyeTCs MCMonb3oBaTb AaHHYH (YHKUMIO:
WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

__asm
{
a1:mov dx,0x3FD
in al,dx
test al,0x20
jza1
az2:in al,dx
test al,0x40
jz a2

B.5.2 Kagp oTBeTa oT perynsatopa nepefaeTtcsi perynsaTopoM ¢ 3agepXkon 3 — 9 MC OT MOMeHTa NpUHATUS
Kagpa 3anpoca. [ina oxuaaHns kagpa otBeTa He pekoMeHayeTcsa ucnonssosaTe WinApi: Sleep( ), a ucnonssosaTb
OVERLAPPED cTpyKTypy v onpefensatb nonyyeHne oTBeTa OT perynaropa crnegyoLwwmM KOgoM:

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 MNocne nepenayn kagpa oTBeTa perynatopy Heobxoamma naysa =1Mc Anst NePEKIiOYEHUS B PEXUM
npvema. [ns oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTh yHkumio WinApi Sleep( ).

B.5.4  Tlpumep pacyeTa KOHTPOSbHOM CyMMbI Ha si3bike CU:

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

unsigned int crc;

unsigned char bit_counter;

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

}
———  —————
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MpunoxeHune B.6 Bnok KOHTponsa own60oK

B crucTemMe BO3MOXHbI OLLMGKK Tpex TUMoB.
1) «Owubka Bxoda», Korga BXOAHOW CWIHanm BbIXOAMT 3a nNpenenbl OOMNYCTUMOrO AuanasoHa C

nocnegywowen nHankauuen Errl nnn ErrH Ha gucnnee NMAPAMETP 1 cooTBETCTBEHHOW YCTaHOBKOW
6utoB B peructpe 110

Perictp 110 “Ownbka Bxoga” ckrnagbiBaeTCcs CO criedyoLmx 6uTos:

Bur 7 6 5 4 3 2 o {7 6 5 4 3 2 1 0
<< << ><<] EnH Ert |
®«kon 03 03 03 03 03 03

03 03 03 03 03 03 03 03

03 03
Mnagwwun 6ant

Crapwwin 6ant
2) «Owmbka kanmbposkn» — napameTpbl kannubposkn Al nnmm Al | BEIXOAAT 3a AONYCTUMBIA AMANa30H.

KoHnTponupyetca Ha ypoBHsax AIN.09 u AIN.10 gna cpaBHeHWs C AaHHbIMKM Tabnuubl 5.2 ans
COOTBETCTBYIOLLIEro TUna gatunka. Bo3amoxHas npuymMHa — HeBepHO NpoBeaeHa kannbposka.

Perictp 111 “Ownbka kanmbpoBkn” cknagblBaeTCcs Co creayoLmx OuToBs:
But 7 6 5 4 3 2

1 0 7 6 5 4 3 2 1 0
[>T ><[><<] ErcH ErcL |
®kkop 03 03 03 03 038 03 03 03 i 038 03 03 03 038 03 03 03
Crapwwin 6ant

Mnagwwun 6ant

MHoukaums paHHoW owunbkn Bo3MOxHa Tonmbko B pexume KOHOUTYPAUUA. Tpu Hanuymu
COOTBETCTBEHHOM OLUMOKM BKIIOYAETCH COOTBETCTBEHHbIE UHAMKATOPLI A — BEPXHWI NMpeaen curHana

AUI BHe ponycTnmoro gnanasoHa, V- HWXHUIM npegen curHana AL BHe gonycTrMoro guanasoHa.

«Ownbka nonb3oBaTens» npu KaJ'IVI6pOBKe nMeeT MecTOo Mnpu nonuTke 3adaTb napamMeTpbl,
KOTOpble BbIXOAAT 3a ,D,OI'IyCTVIMbII7I ananasoH Ona gaHHoro Tuna BXOAHOro  CurHana.

MaoeHtudpmumpyetca coobueHme ErrC Ha gucnnee NMAPAMETP ¢ ycTaHOBKOW COOTBETCBEHOIO OMTa B
peructpe 112.

Perictp 112 “Ownbka nonb3oBaTtens” cknagblBaeTcsa co crneayoLmx buTos:

BuT 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
REM | MAN |
®-K Koy 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Crapwwii 6ant

Mnagwwn 6ant

But MAN — cooTBeTcTBYeT ownbke npu kanubpoBke ¢ nepepHer naHenn, REM — cootBeTcTBYeT
nonbITKE 3anncy 3aBeOMO OLUMOOYHbIX NapameTpoB KannbpoBKN C BEPXEHOTO YPOBHSI.
CoobLieHne ErrC KBMTMpYyeTCs NOBTOPHLIM HaxkaTueM knasuwm [&].

Bo3mOXHblE MPUYMHbI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIO TMMa BXOAHOIO CUrHamna yCTaHOBIEHHBIM NepeMbIYKaMm;
- He npoBoaunach kannbposka.
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NMpunoxeHue I' - CBoaHaa Tabnuua napameTpoB perynsatopa

MUK-111

Tabnuya I".1 - CeodHasi mabnuya napamempos peaynsmopa MUK-111

Ean-
MyHkT n HULbI [Ounana3oH nameHeHus 3uaveH. no tWar Pas- n
MeHIo apameTp nIme- napameTpa ymon- usme- nen puMeyvaHue
YaHuto HeHusA
peHus
PID (F :d) Hactpouka koadpcpuumnentos MU perynatopa
00 KoadhdpuumeHT ycuneHus | eg. Ot 000,1 go 050,0 001,0 000,1 4.9
MW perynaTtopa
01 Bpems nHTerpupoBaHusi | cek. Ot 0000 go 6000 0020 0001 -//- | 0000 — oTkn.
02 Bpewms Cexk. Ot 0000 Ao 6000 0000 0001 -//- | 0000 — oTkn.
ancdepeHumpoBaHms
AIN (H 1) HacTpoika napameTpoB 6noka npeo6pa3oBaH1sA aHaNnorosoro
BxogHoro curHana Al
00 Twun aHanorosoro Bxoga 0000 — nHTEepcheiCHbIN BBOA 0000 0001
0001 — NUHENHbI
0002 — kBagpaTUyeckmn
0003 - TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI1 5011, Pt50
0007 — TCI 10001, Pt100
0008 — rp.21 4.8
0009 — nuHeapu3oBaHas LuKana
0010 — Tepmonapa
NHeapuanpoBaHas
0011 — Tepmonapa TXK (J)
0012 — Tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuii npegen TEXH. OT MuHyc 9999 no 9999 000,0 Mnagwwin | 4.8
pa3maxa LKarnbl en. paspan
02 BepxHuii npegen TexH. | OT mMuHyc 9999 o 9999 000,0 Mnagwuit | 4.8 | Ecnv n.00 BuiGpan B
pasmaxa Lukanbl en. paspsi navnanasoxe 0006-0008,
0011-0017 TO 3Ha4YeHne
03 [MonoxeHune 0000 0000 TUX NYHKTOB U3MEHNTb
AeummarnbHoro 000,1 4.8 | Henbas.
pasgenutens 00,02
0,003
04 MocTosiHHast BpemeHu CeKx. Ot 000,0 po 600,0 000,0 000,1 3. 000,0 — oTkn.
LmcpoBoro punbTpa 71
05 MakcumanbHas Cexk. Ot 000,0 go 005,0 3. 3aLymTa oT MNynbCHbIX
ANUTENbHOCTb 7.1 | nomex
MMMYNbCHON NOMEexXu
06 KonuyectBo yyacTkoB Ot 0000 po 0019 0000 0001
nuHeapusauun Bxoga Al
07 MeToa TemnepaTtypHou 0000 — pyyHas koppeKkums 0001 0001 T=Tuam+Tkop.py4
KOpPEKLMM BXOAHbIX 0001 — aBTOMaTUYeCKas (cm.AIN.08)
curHanoB oT Tepmonap KoppeKuus (Mo BHELLUHEMY T=Tuam+Tkop.aBT
AaTyuKy TepMOKOMMEeHcaumm)
08 3HauveHne TemnepaTypbl | TEXH. Ot MuHyc 999,9 1o 999,9 000,0 000,1 Tkop.py4
B pexume py4yHoun en. Mpun AIN.07=0000
KOPPEKLUMM BXOOHbIX
CWUrHanoB OT Tepmonap
09 MwuHumanbHoe 3Ha4veHne | Kog Ot 1.000 no 22.00 5
BxogHoro curHana ALIM AL
10 MwuHumanbHoe 3Ha4veHne | Kog Ot 1.000 no 22.00 5
BXogHoro curHana AL AUl
11 KoHTponb cmelleHns TEXH. OT muHyc 999,9 no 999,9 WHayumpyeT 3HaveHve
aHanoroBoro Bxoga en. napametpa CORR.01
AOT (AnF) KoHdmrypaumsa dpyHkuumn petpaHcmuccum AO
00 McTOYHUK aHanoroBoro 0000 — nsmepsiemasi 0000 0001 3.8 | OTknoHeHwe BbluUCnsAI€TCA MO
curHana ans BenuyunHa PV ¢popmyne:
yrnpasneHus 0001 — OTKIoHeHWe g\n/‘ji"'fl?_l'-l'_um‘“nm)/z* fae
)e:gnoroablm BbIXOAOM 0002 — 3agaHHas Touka SP COOTBETCTBEHHO BEPXHMI W
HVKHUIA npegen wkanbl.
01 HanpaBnenue 0000 — npsimoe 3.9 | 0000 - AO=y
BbIXxogHoro curHana AO 0001 — o6patHoe 0001 — AO=100%-y

———  —————
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MpunoxeHue I' (MpoaomxkeHue)

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

Epn- 3Hau.
LWar
MyHKT n HULUbI Ownana3oH nameHeHus no _ | pas- n
MEHH apameTp n3me- napameTpa ymon- N3ME- | pen pumetanme
HeHuA
peHus YaHUIO
02 HauanbHoe 3HayeHne TEXH. OT MuHyc 9999 no 9999 0000 0001 3.9 | C yyeTom geummansHOro
BXOAHOro curHana eq. paspenurens.
paBHoe 0% BbIXOOHOrO
curHana
03 KoHeuHoe 3HauyeHune TexH. | OT muHyc 9999 fo 9999 0100 0001 3.9 | C y4etom feuumarnsHoro
BXOAHOro curHana eq. paspenurens.
pasHoe 100% BbIXogHOrO
curHana
DOT1 (d=t 1) KoHcurypaumsa BeixogHoro yctponcrea DO1
00 Jlorvka paboTbl 0000 — UHTepdencHbIN BbIBOA
BLIXOAHOrO YCTPOIiCTBA 0001 — Gonblie MAX (oTHOCUTEnbHO MIN- MAX
DO1 0002 — meHbLwe MIN cooTBeTcTBytolero DO);
0003 - B 30He MIN-MAX 3
0004 - BHe 30HbI MIN-MAX . =5 -->DO cpaboTaeT, ecnv B
(otHocutenbHo MIN—- MAX 10 Kakom nubo kaHane napameTp
cootBetcTBytouero DO) BbIAET 32 pamkun
0005 — 06obLieHHas curHanusaums TEXHOMOrN4eckon
0006 — He ncnonb3yeTcs, BbIXOA curHanmsaumm
OTKN
01 AnutenbHOCTb UMNynbca | Cek. Ot 000,0 £o 999,9 000,0 Mnag- 3. 000,0 - cTaTuyeckumn
BbIXOAQHOIo yCTpOVICTBa L 10 000,1-999,9 - VIMI'IyJ'IbCHbII;I
DOA paspsag (anHamnyecknin)
02 Ycraska MIN DO1 TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeToM geumm.
en. BbIOPaHHOro TMNa aHanoroBoro pasgenutens nsmepsiemon
curHana BEJINYMHBI
03 Ycraska MAX DO1 TEXH. B anana3soHe wwkanbl 080,0 000,1 C yyeToM geumm.
en. BbIOPaHHOro TMNa aHanoroBoro pasgenutens nusmepsiemMmomn
curHana BEJINYMHBI
04 'mcTepesmnc BbIXOQHOIO TEXH. OT muHyc 999,9 go 99,99 000,5 Mnag,.
yctpovictea DO1 en. paspsaA
05 BesonacHoe nonoxeHue 0000 — nocneaHee 0000
BbIXOAHOMO YCTPOWCTBA nonoxeHue
DO1 B cnyyae oTkasa 0001 — oTkn.
[aTtyuka, NMMHUK CBA3KN 0002 — BKn.
NI U3MEPUTENBHOIO
KaHana
DOT2 (dok J) KoHdmrypaumsa BeixogHoro yctpouctea DO2
00 Jlorvka paboTbl 0000 — UHTEepPdENCHBII BLIBOA
BbIXOJIHOTO YCTPONCTBA 0001 — Gonble MAX (otHocuTenbHo MIN—- MAX
DO2 0002 — meHbLie MIN cooTBeTcTBylowero DO);
0003 - B 30He MIN-MAX 3
0004 - BHe 30HbI MIN-MAX ) =5 -->DO cpaboTtaerT, ecnv B
(oTHocuTensHo MIN— MAX 10 kakom nmbo kaHane napameTp
cootBetcTBytouero DO) BbIVAET 32 pamKun
0005 — 0606LeHHasn curHanusaums TEXHONOrM4yecKom
0006 — He ncnonb3yeTcs, BbIXOA curHanusaumm
OTKN
01 OnnTenbHOCTb MMNynbCca | Cek. Ot 000,0 go 999,9 000,0 Mnag- 3. 000,0 - cTaTuyeckum
BbIXOAHOrO YCTPONCTBA wui 10 | 000,1-999,9 - umnynbCHbIN
DO2 paspsag (amHamuyeckmn)
02 Ycraska MIN DO2 TEXH. B avanasoHe wkanbl 020,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutens nsmepsiemomn
curHana BEJINYMHBI
03 YcraBka MAX DO2 TEXH. B avanasoHe wkanbl 080,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutens nsmepsiemomn
curHana BEJINYMHBI
04 'cTepesunc BbIXOAHOMO TEXH. OT mMuHyc 999,9 no 999,9 000,5 Mnag,.
yctporvictea DO2 en. paspsaa
05 BesonacHoe nonoxeHne 0000 — nocnegHee 0000
BbIXOAHOMO YCTPOWNCTBA nonoxeHue
DO2 B cnyyae oTkasa 0001 — oTkn.
Jaryvka, NMMHUK CBA3N 0002 — BKn.
U U3MEPUTENBHOIO
KaHana
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MpunoxeHue I' (MpoaomxkeHue)

[TpodomxkeHue mabnuyel I".1 - CeodHas mabnuua napamempos peaynsgmopa MUK-111

Epn- 3Hau.
LWar
MyHKT n HULbI [Onana3oH nameHeHus no Pa3-
apameTp n3me- MpumeyaHue
MEHI0 n3me- napameTpa ymon- | o s Aen
peHus YaHUIO
CTRL (E Er 1'_) KoHdurypaumsa cTpykTypbl perynsartopa
00 Twn perynatopa 0000 — 2-x No3nNLMOH 0000 0001
0001 — 3-X NO3MLIMOH. 3.
0002 — NUA-LWNM-perynsitop 7.2
0003 — MNM-aHanoroBbIN
0004 — MUAO-MmnynbCHbIN
0005 — N-perynsTtop
01 Twn ynpaBneHus 0000 — obpaTHoe 0000 E=SP-PV
perynsTopa 0001 — npsimoe E =PV -SP
02 CKOpPOCTb ANHAMUYECKOWN | TEXH. Ot 000,0 go 999,9 000,0 000,1 6. 0 - oTkn. C yyeTom geuum.
6anaHcUpoBKU 3aaHust en./MnH 4.2 | pasgenutens PV
03 Bpemsi mexaHuama Tm CeK. Ot 000,0 oo 999,9 010,0 000,1 [ns nmnynbcHoro n LWAM
unu nepwoga NMO-WNM (Ansa M-perynatopa: perynsTopa.
(Ans MN-perynsaTtopa: 0000 — paboTta c Ons MN-perynsaTtopa: cMm.
pexum paboTbl aBTOMaTMYeckon paboyen n.3.7.2
perynatopa) TOYKOWM
0001 — paboTta c
dukcmpoBaHHow paboyen
TOYKON)
04 MuHumanbHas cexk. Ot 000,0 oo 999,9 000,1 000,1 [nsa umnynscHoro
ANUTENbHOCTb MMNYyrbca perynsitopa
TMmuH Insa N-perynsartopa: cm.
(Ans N-perynsaTtopa: n.3.7.2
3HayeHue pabouyen
TOYKM)
05 3agepkka Ha BKIIOYEHME | CEK. Ot 000,0 oo 999,9 000,1 000,1 3. [nsa umnynscHoro
DO B NpoTMBONONOXHOM 10 | perynatopa
HanpaeneHun
06 3oHa TEXH. Ot 000,0 oo 999,9 0000 3. [aHHbI napameTp
HEe4YyBCTBUTENBHOCTM 3-X | en. 10 | npeacraensieT
NO3ULIMOHHOTO NOSIOBNHHOE 3HaYeHne
perynstopa 30HbI. C yyeToMm geunm.
(MepTtBas 30Ha) pasgenutens PV
07 vctepesuc 2-x, 3-x TEXH. Ot 0000 o 0900 0000 3. C yyeTom geumm.
NO3ULMOHHOIO eq. 10 | paspenutens PV
perynsrtopa
08 OrpaHuyernne MAH % OT muHyc 009,9 go 0109,9 000,0
aHanoroBon A4enku
perynaTopa Ina NWA — aHanorosoro n
09 OrpaHuyerne MAKC % OT muHyc 009,9 go 0109,9 099,9 Mna — WM perynsaTopa.
aHanoroBon A4enku
perynaTtopa
10 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXo4a perynstopa B nonoXxeHve
cnyyae oTkasa faTyuka, 0001 -0% (oTkn.)
TNIVHWK CBSA3U UNn 0002 — 100% (Bkn.)
N3MEepUTENbHOro KaHana 0003 — 6e3onacHoe
NonoXeHve ycTaHaB-
n“BaemMoe nonb3oBaTenemM
11 3HauveHne 6e3onacHoro % Ot 000,0 go 099,9 000,0 000,1
MOSOXEHNS!
yCTaHaBnMBaeMoro
nonb3oBarTenemM
12 Tun TexHonorn4yeckomn 0000 — abcontoTHas 0000 0001 3.
curHanusaumm 0001 — peBnaymoHHas 11
13 YcTtaBka "MUHUMYM" TEXH. B ananasoHe wkanbl 040,0 3. C yyeTom geunm.
TEXHOMOrM4Yeckomn en. BblBpaHHoro Trna 11 pasgenutensa PV
cuUrHanmsaumm aHaroroBoro curHana
14 YcTtaBka "Makcumym" TEXH. B ananasoHe wkanbl 060,0 3. C yyeTom geunm.
TEXHOMOrM4Yeckon en. BblBpaHHoro Trna 11 pasgenutensa PV
cuUrHanmsaumm aHaroroBoro curHana
15 I'vcTepesuc TEXH. Ot 000,0 go 090,0 000,0 3. C yyeToM geumm.
TEXHOMOrM4Yeckon en. 11 pasgenutensa PV
cuUrHanvsaumm
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perynstopa B ceTu)

Eaun- 3Hau. w
ar
NyHkT NapameTp HUUbI [OvanasoH nameHeHus no- name- | P2 Mpumeyanve
MeHHo P nusme- napameTpa ymon- | o n Aen
peHust YaHUIO
' -
LNRX (= n~ u) A6cumccnbl (X) onopHbIX TOYEK NIMHeapusauum
00 Abcumncca HavanbHoro % Ot 00,00 o 99,99 00,01 5.2
3HaveHus (B % oT
BXOAHOro curHana)
A
19 Abcumcca 19 Toukm % Ot 00,00 o 99,99 00,01 -//-
]
LNRY (L n ™ |:f) OppauHathbl (Y) onopHbIX TOYEK NMHeapusauum
00 OpavHaTa HavanbHoro TEXH. OT mMuHyc 9999 no 9999 0000 Mnag. | 5.2
3HaYeHus (CurHan B en. paspsg,
TEXHUYECKUX eauHuLLax
ot -999 o 9999)
TEXH. -Il-
en.
19 OpguHaTa 19 Touku TEXH. OT MuHyc 9999 no 9999 0000 Mnag. | -//-
eq. paspsa
r |
CALI (L HL 1) KanubpoBka aHanorosoro Bxoga Al
) KoHTponb BXogHoro % Ot muHyc 5,0 go 25,0 000,0 TonbKO KOHTPONb
(. curHana 5.1
KannbpoBkn HayanbHOro | TexH. OT MuHyc 9999 no 9999 0000 Mnapg -Il-
C ,‘_ 3HaYeHusl LKarnbl en. L
N3MepeHust paspsg
|_] KoHTponb BXogHoro % Ot 90,0 go 110,0 100,0 -//- | TonbKo KOHTPOSb
L curHana
KannbpoBku KOHEYHOro TEXH. OT MuHyc 9999 no 9999 0000 Mnapn -Il-
[ H 3HaYeHus LKanbl en. Lwni
N3MepeHust
KoHTpornb pesynstaToB Ko4 Ot 1,400 go 5,000 1,700 -/[- | Tonbko KOHTPOIb
) KanuGpoBKN HWKHETO ALM
L npuaena Lwkarbi
nsMepeHust
KoHTponb pesynbtaToB Kon Ot 4,800 po 22,00 10,00 -//- | TONbKO KOHTPOb
H KanmbpoBKN KOHEYHOTO ALN
3Ha4YeHund WKanbl
n3mepeHusa
=
CORR (L o ") Koppekuusa aHanorosoro Bxoga Al
00 KoppeKkuuns aHanoroBoro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
BXxoaa eq.
01 KoadhdpuumeHT TEXH. OT MuHyc 9999 o 9999 0000 000,1 WHouumpyet A
KOppeKuumn (CMeLLeHne) en.
aHaoroBoro Bxoaa
I ]
CALO (L HL 0) Kannb6poBka aHanorosoro Bbixoga AO
00 MHaukauus u nsmeHexune | % Ot 0 go 100 55
COCTOSIHUSI aHAroroBoro
Bbixoga AO
01 Kannbposka Ha4ansHoro -/l-
3HaYeHWs1 aHanoroBoro
Bbixoga AO
02 KannbpoBka koHEYHOro -/l-
3HaYeHWs1 aHasoroBoro
Bbixoga AO
SYS (54 5) O6wume napameTpsl
00 CeTeBol agpec (Homep OT1 0000 go 0255 0000 0001 1 0000 — oTKMOYEH OT ceTn
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Epn- 3Hau.
LWar
MyHKT n HULbI [dvnana3oH n3meHeHus no- Paz-
apameTp usme- MpumeyaHue
MEHI0 n3me- napameTpa ymon- | o s Aen
peHus YaHUIO
01 CkopocTb 06mMeHa out/c 0000 — 2400 1.
0001 — 4800 3.5
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 B
0006 — 38400 0004 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tarm-ayT Kagpa 3anpoca Ot 0001 oo 0200 0006 0001 B
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
Kopa perynsitopa. CnyxebHas nHdopmauusi
03 Bepcusi nporpammHoro 11.xx - Koa 11
obecneyeHus Bepcusa xx (Hanp. 11.11)
Koppekumsa nokazaHun
04 hartyunka 5.1
TEPMOKOMMEHCaLMK
SAVE (5HuFE) CoxpaHeHne napameTpoBs
00 PaspelueHne 0000 4.
nporpaMMmpoBaHus no 0001 — paspeLueHo 7.5
cetn ModBus
01 3anucbk napameTpoB B 0000 4,
9HeproHe3aBncuMyto 0001 — 3anucaTb 7.5
namsiTb
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61
Jlnct perncrtpaumm nameHeHUn
Homepa nuctos (cTpaHuu) Beero
M nMcToB (CTpaHuy AVCTOB 3
Nam. 5 Ne Bxogswuin Ne conpoBoxaato- Moan. [ara
[OKyMeHTa Liero AoKyMeHTa 1 aata
Name- 3ame- Ho- [ ACKYMeH
HEHHbIX | HEHHbIX BbIX Te
1.01 60 MpuBeneH B cooTBeTCTBME Jlykawyk | 20.08.2012
pucyHok b.1 P.O
1.02 60 M3meHeH Tvn ceTeBoro C.B.M 02.10.2012
pasbema
1.03 60 M3meHeH koa nsgenus C.B.M 19.12.2013
1.04 61 ver.11.16 VicnpaBneHbl HETOYHOCTU B Mapukot | 11.04.2014
TEKCTe, U3MEHEH Ko n3genus 0.A.
1.05 61 ver.11.17 [o6asneH [M-perynsatop Mapukot MapukoT
n.A. 0.A.
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