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HaHHoe pykosoOcmeo o akcrilyamauyuu sensemcs  ochuyuanbHol , QokymeHmauyueul
npednpusmus MUKPOII.

lpodykuus npednpusmusi MUKPOIJT npedHasHavyeHa 015l 9KCrlyamauuu KeanaughuyuposaHHbIM
MepCoHanoM, MPUMEHSIIOWUM coomeememeyiowue npueMbl U mMOABbKO 8 Uersisix, OnucaHHbIX 8
Hacmosiwem pykosodcmee.

Konnekmus npednpusmus MUKPOIJ1 ebipaxaem O05bwyto Mpu3HamesbHOCMb MeM
crieyuanucmam, Komopble npunazarom 6onbwue ycunus 0ns  nOOOepXKKU 0Omed4yecmeeHHO20
rnpoudsodcmea Ha Hadnexawiem yposHe, 3a mo, Ymo OHU euje cbepeasnu ceor cusy Oyxa, yMeHue,
criocobHocmu u masaHm.
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HacTtosillee pykoBOACTBO NO 3KCNfyaTauuuM MpeAHasHayeHo [N O3HaKoOMIMeHus noTpebutenen ¢
Ha3HayeHneMm, MPUHLMNOM AENCTBUS, YCTPOMNCTBOM, MOHTaXOM, 3KCniyaTauuen n obcnyxusaHuem perynsatopa
mukponpoueccopHoro MUK-111 (B gancHenwem perynatop MUK-111).

BHUMAHUE ! Mepen “cnonL30BaHnem perynatopa, noxanyncra,
O3HAKOMbTECb C  HACTOSILLMM  PYKOBOACTBOM MO 3KcMnyaTauuu

perynsatopos MAK-111.

MpeHebpexeHne Mepamu NPEaOCTOPOXKHOCTU U npaBunamm
aKcnnyataunm MOXeT CTaTb NMPUYMHON TPaBMUPOBAHWUSL nepcoHana unu
nospexaeHnsa obopynosaHus!

B cBA3W C MNOCTOSIHHOM pPaGOTON,. MO "COBEPLUEHCTBOBaHMIO
perynsitopa, MOBbILIAKLWIEA €ero HadeXHOeTb W ynydwaroulen

XapakTepucTtukn, B KOHCTPYKUMIO MOLYT ObITb)BHECEHLI HE3HAYUTEbHbIE
N3MEHEeHUA, He OTpaXXeHHble B HacToALEM U3aaHnn.

Coxpau.l,eva, NPUHATbIE B AAHHOM pyKoBOACTBe

B HaunmeHoBaHUAX napameTpoB, Ha PUCYHKaX, npwu Ll,M(*)pOBbIX 3Ha4YeHUdXx " B TEKCTe WUCNOJ1Ib30BaHbI
cokpalleHusa n abbpesunaTtypsbl (cM. Tabnuuy |), o3Havalowme cneayolee:

Tabnuya | - CokpaweHus u abbpesuamypb!

Abbpesuarypa NMonHoe HanmMeHOBaHue 3HayveHue
(cumBon)

PV nnn X Process Variable Mamepsemasn BennunHa (KOHTpONMpyembIv n
peryavpyeMblii napameTp)

SPunin W Setpoint 3agaHhnas Touka (3agaHve perynsitopy)

MV unn'Y Manipulated Variable MaHunynupyemas nepemeHHas, nepemeHHas
NpeAcTaBnsALas 3Ha4YeHve ynpasnsoLero
BO34EWCTBNS, MO4ABAEMOro Ha aHarnoroBbIv BbIXOA
YCTpOWCTBa

Tt Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIi BBOJ,

AO Analogue Output AHanorosbIv BbIBOA,

DO Discrete Output [nCKpeTHbIN BbIBOA

1 OnucaHune perynartopa

1.1 HasHa4yeHue perynaTtopa

Perynatopbld MK-111 npegctaBnsitoT cOOOM HOBLIN KMAacC COBPEMEHHbIX LMPOBLIX perynsitopos
HenpepbIBHOrO AeWCTBUS C aHanoroBbiM, MMMYMbCHLIM UMW ABYX-, TPEXNO3ULMOHHLIM 3aKOHOM perynvMpoBaHus.
Perynatopbl npuMeHsAOTCH. ONnad ynpaBneHnss TEXHONOMMYEeCKUMU npoLeccaMmn B MPOMbILLNIEHHOCTU. Perynsitop
MWK-111 nossonser o06ecneynTb BbLICOKYID TOYHOCTb perynupoBaHus. OmuyumersibHolU 0COB6eHHOCMbIo
perynatopa MUK-111"aBasieTea Hanmune TpexypoBHEBOW ranibBaHNYECKOM M30NALMM MEXAY BXO4aMM, BbIXO4aMU 1
Lenbio NUTaHUS.

Perynatop npegHasHadyeH Kak Afis aBTOHOMHOrO, Tak U Ans KOMMneKcHoro ucnonb3oBaHus B8 ACYTIT B
aHepreTuke, METannyprum, XMMmM4eckon, NMLLEBON 1 APYrMX OTPACNAX NPOMbILLNIEHHOCTU U HAPOAHOM XO35IACTBE.

Peaynsmop MUK-111 npedHa3Ha4eH:

e [N WU3MEPEHUs] KOHTPONMPYEMOro BXOZHOMO (M3NYECKOro napameTpa (TemnepaTtypa, OaBreHue,
pacxon, ypOBeHb M T. M.), 06paboTku, npeobpa3oBaHnst N OTOOPAXKEHUs1 ero TeKyLlero 3Ha4yeHust Ha BCTPOEHHOM
YyeTblpexpaspsaaHOM LMPOBOM UHAMKATOPE,

e perynatop ¢opmMupyeT BbIXOAHOW aHarnoroBbld WM WMMYMNbCHBIA CUrHan YnpaBneHUs BHELUHUM
UCMOMHUTENBHLIM MexaHn3mMoM, obecneuvBas aHanoroBoe, MMMyNbCHOE WM MO3UUMOHHOE perynupoBaHue
BxogHoro napameTtpa no 1, M, N4 wnn MWL, 3akoHy B COOTBETCTBUU C 3a4aHHOW NONb30BaTENeM JIOrMKON paboThbl
1 napameTpamu perynmpoBaHus.
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1.2 O603Ha4YeHue perynsitopa

Perynatop obo3HavaeTtcs crneayoLlmm o6pasom:
MUK-111-AA-C-D-U-L,
lne:

AA Koj BXOOHOro aHanoroBoro curHana:
01 - yHuduumpoBsaHHbin ot 0 MA 7o 5 MA
02 - yHudmumpoBaHHbii oT 0 MA o 20 MA
03 - yHuduumpoBaHHbIv oT 4 MA go 20 MA
04 - yHuduumposaHHbIi oT 0 B oo 10 B
05 - HanpspkeHnme ot 0 MB go 75 mB
06 - HanpspkeHme 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, W10=1,428, oT muHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C po 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

MNMpumeyaHune: npu 3aka3e perynstopa C BXOAHbIMW CurHanamm oT Tepmonap TIM-10, TMNP, TBP-1 peryndatop
M3roTaBnMnBaloTCA NO OTAENbHOMY 3akady W nocregylolas nepecTpolka Ha Apyrve Tunbl BXOAHbLIX CUrHaNoB NPOM3BOAUTCA
TONbKO Ha NPeanpuATUN-U3roToBUTENE.

C - KOl BbIXOOQHOIO aHaroroBoro curHana:
1-010MA 0O 5 MA,
2 - ot 0 MA 1o 20 MA,
3 -014 MA 0o 20 MA,
4 — o1 0 B go 10 B*(no otAaensHOMY 3akasy).

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

D - TMn BbIXOOHbIX OUCKPETHbIX CUrHAMOB:
T - TpaH3MCTOPHbIE BbIXOAbI,
P - peneiHble BbIXxoab!.

U - HanpsXeHne NUTaHus:
220 - 220B nepemMeHHOro ToKa,
24 - 24B nocTosiHHOro TOKA.

L — ncnonHeHne nepeaHen naHenu (06o3HaveHne KHOMOK, MHAMKATOPOB U ANUCNIEEB):
UA - ykpanHckoe,
EN - aHrnuinckoe.

BHumanune! [MNpu 3aKkage, perymstopa HEOBGXOAMMO YKa3biBaTb €ro nosHoe o6o3HaYeHne, B KOTOPOM MPUCYTCTBYHOT
TUMbI aHaNoroBbIX BXOAOB, aHANOroBOro U ANCKPETHLIX BbIXOAOB M HaNpshkeHne NUTaHus.

Hanpumep, 3akasaHo peaynsmop: MWK-111-09-2-P-220-UA

Mpn 3TOM M3FOTOBMEHMIO U NOCTaBKe NOTPEOUTENIO NOANEXKMNT:

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) Beixog aHanoroBein AO kopf 2 - nocTosiHHbIN TOK OT 0 MA g0 20 MA,

4) Bbixoabl guckpeTHble kog P - peneviHble,

5) HanpsikeHne nutaHusa kog 220 - 220B nepeMeHHOro Toka.

6) VicnonHeHune nepegHen naHenu kog UA - ykpanHckoe.
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1.3 TexHM4YeCKMe XapaKTepUCTUKKN perynatopa

1.3.1 AHanoroBbI BXOQHOM 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 conpotuBrenunin JCTY 2858-94
TCM 50M, W440=1,428, oT mmHyc 50°C go nntoc 200°C

TCM 100M, W40=1,428; o mmHyc 50°C po nntoc 200°C

TCM rp.23, ot muHyc 50°C ao nntoc480°C

TCI 5001, W100=13;391, Pt50, ot muHyc 50°C go nntoc 650°C
TCI 10001, W46=1,391, Pt100, ot muHyc 50°C o 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 (@), ot 0°C go nntoc 1100°C
TXK (L), on0°C go nntoc 800°C
TXKH (E), o10°C go nntoc 850°C
TXA (K)poT:0°C go nntoc 1300°C
TRAM10 (S), ot 0°C po nntoc1600°C
TNP (B);.01 0°C go nntoc 1800°C
TBP-1 (A-1),0t 0°C go nntoc 2500°C

Paspelatowas cnocobHoctb AL 16 paspsigoB

Mpenen gonyckaemon OCHOBHOWN NpUBEAEHHOM <0,2%

NOrpeLIHOCT! U3MEPEHUSI BXOAHbIX NapamMeTpoB

TOYHOCTb MHAMKALNN 0,01 %

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

BbI3BaHHOW M3MEHEHMeM TeMnepaTypbl OKpyxaloLLet cpeab!

Mepvop namepeHus, He 6onee 0,1 cek

anbBaHW4eckasi pa3Bsi3ka aHanoroBbIX BXOAOB Bxopa ranbBaHW4eCKM U30MMPOBaHbl OT BbIXOAOB U OCTarbHbIX
Lenen, HanpsbkeHne ranbBaHUYECKoW pa3Bsa3ku He MeHee
500 B

MpumeyaHums.

1.AHanozos8nbil 8x00 peaynsamopa MUK-111 moxem 6bimb CKOHgbu2ypuposaH Ha rnookKYeHue mobo2o muna damyuka.

2.Mpu 3akaze exo0a muna mepmonapa, 8 kayecmse exo0a memrepamypHol Koppekyuu (komneHcayuu mepmo-34C
CB80600HbIX KOHU08 MepMOonapbi)iucioib3yemcs. 0amyuk memnepamypbl, KOmopbil HaxoOumcs 803fe KieMM Ha MmbiibHOU
cmopoHe peaynsmopa.

1.3.2 AHanoroBbi BbIXOAHOW cuUrHan

AO - BbIXOOHOW aHanoOrOBbI CUrHam YMNpaBfeHWA BHELHUM  UCTOMHUTENbHLIM  MEXaHU3MOM
(ynpasnstoLee BO3OEWCTBUE) UNiPETPaHCMUCCUS BXOAHOIO curHana Al.

Tabnuya 1.3.2 - TexHUYeckue xapakmepucmuKU aHano208bIx YHUpUUUPOBAHHbIX 8bIXOOHbIX CU2HAI08

TexHN4YeCcKasa xapaKrepucTuka 3Ha4yeHue
KonnyecTBo aHanoroBbix BLIXOA0B 1
Tun BLIXOAHOFO aHANOroBOFO cUrHana YHudmumposaHHble FOCT26.011-80

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

Mpenen gonyckaemon OCHOBHOWN NpUBEAEHHOM NOrpeLlHOCTH <0,2%

OpMMPOBaHNS BbIXOAHOMO CUrHana nocre kanmbposku

Mpenen gonyckaemou ONONHUTENBHOW NOrPEeLUHOCTH, <0,1%

BbI3BAHHOW M3MEHEHMEM COMPOTMBIIEHNS HArpy3ku

Mpepen gonyckaemon AONONHUTENBHOWM NOrPeLLHOCTH, <0,2%/10°C

BbI3BAHHOW M3MEHEHMEM TEMMNEPATYPLI OKpYXatoLLel cpeapl

"anbBaHM4eckasi pa3Bsidka aHanoroBoro Bbixoada BbIxog ranbBaHNYEeCKM N30NMPOBaHbI OT BXOAOB U

ocTarnbHbIX Lienew, HanpsixeHne ranbBaHNYeCcKon pa3Bsi3ku
He meHee 500 B
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1.3.3 IuckpeTHble BbIXOAHbIE CUTHANbI

1.3.3.1 TpaH3NCTOPHbLIV BbIXOA

Tabnuya 1.3.3.1 - TexHu4deckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3UuCMopHbIU 8b1X00

TexHuYecKas xapakTepucTuka

3Ha4yeHune

Konnyectso AOUNCKPETHbIX BbIXOO0B

2

Tun BbIXOAa

OTkpbIThIV Konnektop (NPN TpaHsucTopa)

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

Kaxaplii BbIXOA ranbBaHUYECKM M30NUPOBaH OT-APYrMX BXOOO0B U
ocTarnbHbIX Lienen, HanpshkeHne ranbBaHNYeckon pasBsaski, He MeHee
500 B

1.3.3.2 PeneliHbili Bbixoq,

Tabnuya 1.3.3.2 - TexHU4YecKue xapakmepucmuku OUCKDEeMHbIX 8bIXO0HbIX cCU2Ha08. PesnelHbil 8bix00

TexHUYecKkasi XxapakTepucTuka

3HavYeHune

KonnyectBo AOUNCKPETHbIX BbIXOO0B

2

Tun BbIXOAa

[Nepekntoyatowne 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 UHAYKTMBHOW Harpy3ke (cos®=0.4)

CwurHan norunyeckoro "0"
CwurHan normyeckon "1"

Pa3oMkHyTOe COCTOSIHUE KOHTAKTOB pere.
3aMKHYTOEe COCTOsIHME KOHTAKTOB perne.

Bug Harpysku

AKTUBHag, UHOYKTUBHaA

[anbBaHWYeckasi pa3Bsidka QUCKPETHbIX BbIXOO0B

Kaxabin BbIXOO)FanbBaHN4YeCcKn N30NMPOBaH OT APYIVX BXOA0B U
oCTarnbHbIX Lienen, HanpshkeHne ranbBaHNYeckol passs3ku He MeHee
500B

1.3.4 PerynaTop

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku pezyrsimopa

TexHU4eckKasi XapakTepucTuKa

3HauyeHune

Yncno KOHTYPOB perynMpoBaHus

[JuanasoH n3mMvMpeHus napaMmeTpoB HACTPOKI perynsaTopa:

- KO3 PULIMEHT yCHneHns
- BPEMS UHTErpypoBaHNs
- Bpems auddepeHuMpoBaHus

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

3oHa HEYYyCTBUTENTIbHOCTU

ot 000,0 go 999,9

CTpykTypa perynstopa
(3aKOHbI perynvMpoBaHus)

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

KoHTponupyemble napameTpbl

Msmepﬂemaﬂ BennynHa, 3afjaHHaa To4ka, 3Ha4yeHune Bbixoaa
nnn nonoXxeHme NCNONHNTENbHONO MexXxaH3mMma

Bug GaﬂaHCMDOBKM y3na 3agaryuvka

CraTnyeckasl, AMHaMu4eckas
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1.3.5 NMocnepoBatenbHbLIN MHTepdenc RS-485

Tabnuuya 1.3.5 - TexHuyeckue xapakmepucmuku rnocredoeamesibHo2o uHmepgetca RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KoHdurypaumm cetn

MHoroToveyHas

Konnyectso npubopos

32 Ha 0OJHOM CErMeHTe

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 kbut/c 10m

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

Twn npuemonepegaTynkon

OundpdepeHumanbHbii, NOTEHLMANbHBIN

Bug kabens

BuTtas napa, akpaHMpoBaHHasi BUTas napa

["anbBaHW4eckas pa3Bs3ka

MHTepdelic ranbBaHN4eckn N30NnMpoBaH OT BXOOOB-BbIXOLOB M OCTarnbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaveHune nHtepdeica

[ns KoHUrypMpoBaHus perynsitopa; @ns UCNofib30BaHNs B KayecTse
yAaneHHoro ycTponcTea npy paboTe B COBPEMEHHbIX CETSX yNpaBieHns 1
cbopa nHpopmaumu (Npuema-nepeaayv KOMaHg v AaHHbIX)

1.3.6 dnekTpuyeckmne AaHHbIe

Tabnuya 1.3.6.1 - TexHu4eckue xapakmepucmuKu 371eKmponumaHus

TexHUYecKkasi XxapakTepucTmka

3Ha4yeHune

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

ot 18B oo 36B
ot 100B no 242B, 50y

[MoTpebnsiembivi TOK N0 NUTaHuo 24B

<180 MA

MoTpebnsiemas MOLLHOCTb OT CETH
nepemeHHoro Toka 2208

<6,5BA

MoakntoyeHne

C ThIIbHOW CTOPOHbI PErynaTopa ¢ MOMOLLbI Pa3beM — KITEMMbI.

Tabnuua 1.3.6.2 - TexHU4eCKUe XapakmepucmuKU 311eKmponumaHusi aHasn0208020 0am4yuka

TexHU4yecKas XxapakTepucTuka

3HaueHue

SHeKTpOI'IIATaHMe:

21B

MoTpebnsiembivi TOK No nuTaxHuio 21B

<30mA

[NogkntoyeHne

C TbiNbHOM CTOPOHbI perynatopa ¢ NOMOLLbIO pasbeM — KIeMMbl.

1.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.7 - Ycnosus akcriyamayuu

TexHU4yecKas xapakrepucTuka

3HaueHue

Kopnyc (BxLUxT):
MWK-111

LLIMTOBOE UCMOSHEHWE
48 x 96 x 162 MM

MoHTaxHasi rny6uHa

170 Mm

Bblpe3 Ha naHenu

4570% x 92778 m

TemnepaTypa okpyatolyen cpeb!

o1 MuHyc 40 °C go nntoc 70 °C

ATmMocdepHoe gaBneHue

ot 84 klMa go 106,7 kMa

Bubpauwms (YacToTHOW/aMninTyaHOW)

0o 60y / go 0,1mm

Momewexne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Boaayx B MOMeLLEHNN 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
Tabnuua 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 ceteson (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 U3MepPEeHUA, UHCTPYMEHT U NPUHAAJIEXKHOCTHN

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

Tabnuua 1.5 - lNepedeHb cpedcme u3MepeHus, UHCMpPyMeHma u npuHadnexHocmed, Komopble HeobxoduMbl fpu obeCyxueaHuU
eaynsamopa MUK-111

HaumeHoBaHWe cpeacTB N3MepeHnsi, UHCTPYMEHTa 1
M HasHayeHne
NpuUHaANEXHOCTEN
- M3amepeHue BbIXOQHOIO CUrHana v KOHTPOSb HanpshKeHus
1 BonbTmeTp yHMBepcanbHbiv LW300 p A P P
nuTaHus

2 MarasuH conpotusnexui P4831 3agaTtyuk curHana
3 OnddpepeHumanbHbii BonbTMeTp B1-12 3agatuuK curHana U v3MepeHve BbIXOgHOro curHana
4 MerommeTtp ®4108 Vi3amepeHune conpoTMBIEHUs U30NALMK
5 MyHLET MeanLUUHCKUiA [MpoBepkakayecTBa MOHTaXxa
6 OTBEpTKa Pasbopka kopmyca
7 Msarkasi 6513b OuncTKa OT.ObiNM U rpsi3v

1.6 MapkupoBka u nnomébupoBaHue

1.6.1 MapkupoBska 6roka BbinonHeHa cornacHo FOCT 26828 Ha tabnuyke ¢ pasmepamu cornacHo FOCT
12971, koTopasi KpenuTcs Ha BOKOBOW CTEHKe Kopryca,perynsTtopa.

1.6.2 Ha Tabnuyke HaHeceHbl Takne 0603HaYeHns:

a) ToBapHbIV 3HaK NPeAnpuUATUS-M3roTOBUTENS;

6) HanmeHoBaHWe perynsaropa;

B) ycnoBHoe 0603HaveHue;

r) o603Ha4YeHne NCMOMHEHWS;

[) NOPSIAKOBLIN HOMEP PERYASTOPa MO CUCTEME HyMEepaLUM NPeanpuUATUS-U3roTOBUTENS;
€) roa v KBapTan U3roToBIEeHUS;

1.6.3 nﬂOM6I/IpOBaHVIe perynatopa npeanpuatmemM-m3rotoeutenemMm npu BbinyCke K3 Npon3BOACTBa He
npegycMoTpeHo.

1.7 YnakoBka
1.7.1 YnakoBka perynsitopa cootsetctByeT TpeboBaHuam FTOCT 23170.

14:2 Perynsatop. B COOTBETCTBUMU C KOMMJIEKTOM MOCTaBKM YNMaKoOBaHO COMMacHO YepTexxam MnpeanpusTus-
N3roToBUTENS.

1.7.3 Perynatop B TpaHCMOPTHOWM Tape TPaHCMNOPTUPYETCH MENKUMMU OTMPaBIIeHUSMU Kene3HOLOPOXHbIM
TPaHCNOPTOM (KpbITbIMU BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

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

1.7.5 B kayecTBe NoTpebUTENLCKON Tapbl MPUMEHSIIOTCS KapTOHHbIE KOPOOKN N3 rodppuUpPOBaHHOIO KapToHa
cornacHo FOCT 7376 1 MELLKX U3 NONUITUIIEHOBOW MNEHKU TonLwuHon He meHee 0,15 mm cornacHo FTOCT 10354.

1.7.6 MNpun ynakoBke NpuUMeHeHbl aMopTM3aLnoHHble maTepuansl cornacHo FOCT 5244.
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2 PyHKUMOHarbHbIe BO3MOXHOCTH

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

v" [1ByXNO3ULIMOHHOTO UMK TPEXNO3ULIMOHHOTO perynstopa,

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

v\ perynsitop ¢ aBTOMaTU4ECKOW KOPPEKUMEN N3MEepsieMoro W perynupyemoro napametpa no AaTyuky
TepMOoKoMMeHcauuu,

v KOHTYPOB @aBTOMaTUYECKOro perynupoBaHns ¢ ynpasneHmem ot 9BM,

v\ perynsitopa py4YHOro YnpaBfieHUs WUMMYMbCHbIM WCMOMHUTENbHBIM  MEXaHU3MOM, G hMHAVKauuen
3aJaloLLero Bo3gencTBmsa 1 MHAuKaumMen nonoxXeHnst UCNONMHUTENbHOMO MexaHu3ma,

v uHauKaTopa namepsieMon puandYeckoi BENMMYMHBI,

BHyTpeHHsI8 nporpamMmHasa namatb perynstopa MUK-111 cogepxut 60MbLIOE KONMYEETBO CTaHO4APTHbLIX
yHKUMIA HEOOXOOUMBIX AN YNpaBreHNst TEXHONOMMYECKMU npoLeccammn 60nBLINHCTBA UHXEHEPHBLIX NPUKNaaHbIX
3agay, Hanpumep, Takux Kak:

® BO3MOXXHOCTb NOAKMIOYEHNS Pa3NMYHBIX TUMOB AATYNKOB,

® CpaBHeHVe pesyrnbTaTa npeobpas3oBaHNst C YCTaBKaMM MUHUMYM. U MaKCUMyM, @ Takke curHanusauuio
OTKIMOHEHU (TEXHONMOrMYEeCKNn OnacHbIX 30H), BbIGOP TWMa TEXHONMOrMYEecKoW curHanusaumm — abcontoTHaa unm
[eBuraLMoHHas (3aB1csLLas OT 3aaHHON TOYKNM),

® NporpamMmHas kannbpoBka KaHaroB Mo BHeLHeMY 06pa3L0BOMY UCTOYHUKY aHanoroBoro curHana,

e LncpoBasa punbTpaums,

® NPOUN3BOSIbHOE MacLITabnpoBaHKe LKan M3MepseMbIX NapamMeTpoB;FINHeapn3aLMsa BXOAHbIX CUrHaroB.,

® 13BNEeYEeHNE KBagpaTHOro KOpHS,

® PEXUMbI CTaTUYECKOWN U AMHAMUYECKOW B6anaHCMpPOBKN 3adaHuns,

® MOHWTOPUHI MCMPaBHOCTU AATYMKOB (MX NWHUMI CBSA3N WUIN U3MEPUTENbHOro KaHamna) ¢ CUcTeMon
©e3onacHOro ynpaBneHust UCNOMHUTENbHBIMU MEXaHU3MaMM;

® pEeTPaHCMUCCUSI BXOOHbIX aHANoroBbix NnapameTpoB,Ha aHaNOroBbIN BbIXO YCTPOWCTBA U MHOroe Ap.

Perynatop npegcraensier coboi cBoGOAHO.KOHUIYPUPYEMbIA KOMMAKTHbIN npubop. Monb3oBaTtens, He
UMEILLMIA 3HAHUA U HABbLIKOB MPOrpaMMMpPOBaHUA, MOXET MPOCTO BbI3blBaTb W UCMOMHATL 3TN OYHKUMM MyTEM
KoHdpurypauum perynatopa MUK-111. Perynatopsel MUK-141 oyeHb rmbkue B MCNOMb30BaHWM U MOTyT ObICTPO 1
Nerko, M3MEHMB KOHUrypauuio, BbIMONHUTL/ BOMNbLIMHCTBO BCTpeYaeMbix TpeboBaHMM W 3apad ynpaBreHus
TEXHOJTOMMYECKNMU MpoLeccamu.

Perynatopbl MUK-111 koHUrypupytoTes Yepes nepeaHiol naHenb perynaropa unu yepes ranbBaHUYeCcku
pasgeneHHbin HTepderic RS-485 (npotokon ModBus), 4To Takke NO3BONSET UCMOMb30BaThL PEryNsaToOp B KA4YecTBe
yAaneHHoro yCTponcTBa npu paboTe B COBPEMEHHbIX CETSIX YNpaBneHunst u cbopa nHgopmauum.

MapameTpbl KoHdurypaumm peryngtopa MWK-111 coxpaHaloTcs B 3HEproHe3aBUCMMOW NamsATU U
perynatop cnocobeH BO30OHOBUTH BbLINOMHEHME 3adad ynpaBlieHUs1 MOCMe MNPepbiBaHUSA HAMPSDKEHUS MUTaHUS.
BaTtapes pe3epBHOro NnMTaHUs He UCNOMB3YETCH.
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3 KoHCcTpyKUuua perynatopa v npuHumMn padboTbl

3.1 KoHcTpyKUumA perynaTopa

Perynatop MUK-111 ckoHCTpympoBaH no 61104HOMY NPUHLMNY W BKITHOYaeT:
® [11IacTMacCoBbIV KOPNYyC,
e (bpoHTanbHbIN 60K NepegHen NaHenu ¢ anemeHTamy obcnyxmnsaHns (KnasmaTypon) n MHaMKaumm,

® C ThbiNbHON CTOPOHbI pa3MelleHbl CbeMHble pa3beM-KneMMbl K KOTOPbIM NOAKM4YarTCA nNnUTaHue,
BXOAHblE U BbIXOAHbIE CUTHATbI.

3.2 NepegHAn naHenb perynaTopa

Ons nyywero HabnoaeHWa n ynpaBneHns TexHonormyecknm npoueccom peryngrop MUK-111 o6opynosaH
aKTUBHOW 4YeTblpexpaspsgHor undpoBoi MHAMKAUMEN ANsi OTOOpaxeHust M3MepsieMOW BENWYUHbI — OUChen
NMAPAMETP, 3agaHHON TOYKM M 3HAYEHUS yNpaBnsolero Bo3aencTeusa (npu Haxkatum, knasuwmn BONbLIE nnu
MEHbBLUE) — gucnnenn 3ABOAHHA, HeobxoaMMbIM KOMMYECTBOM KnaBuLl O0BCNYXMBaHUS M CUrHanNM3aLMOHHbIX
CBETOANOAHbIX UHAMKATOPOB. BHewHui Bua nepegHen naHenu perynatopa MUK-111 npusegeH Ha pucyHke 3.1.

CeeToamogHble
MHAMKaTOpPbI
MAX, MIN

CseToanoaHble

Ancnneit ar o orv— MHOVKATOPbI
MAPAMETP -
MIK-111

~ | @o G
TR

...................................

Iucnnen y - :
3ABJAHHSA - 7T | MY VAR B

BMIKPOA

CBeTo,qu,tbele MHﬁMKaTopbl Knaeuwa Knaeuwa
COCTOSAHMA KIToyen MEHIO NOATBEPXXOEHWA

BONBbWE-MEHBLLIE

PucyHok 3.1 # BHewHul sud nepedHeli naHenu peaynsamopa MUK-111

3.3 HasHauyeHue gucnneeB nepegHen naHenu

e Nlncnnen NAPAMETP B pexume PABOTA nHavumpyeT 3HadeHne n3amepsemMon BerMYmHbI.
B pexume KOHOUTYPUPOBAHWE wHaouumpyeT ypoBeHb KOHUrypauuu, 3aTtem
HOMep MyHKTa MEHI0, 3aTEM MUrasi 3Ha4eHue napamMmeTpa BbIOpaHHOrO NyHKTa MEHHO.

e lucnnen SABOAHHA B pexume PABOTA wuHoMumMpyeT 3HayYeHue 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 UHpnkaTop A(MAX) CseTuTCcsl, ecnu 3HaYeHUe W3MEPSIEMOW BEMWUYMHBLI MPEBbLILAET 3HAYEHWE YCTaBKu
curHanmsaumm otkrioHeHus MAX.

e Muaukatop V(MIN) CseTtutcs, ecnu 3Ha4YyeHUE W3MEPSiEMOW BEMUYMHbI  MEHblUe 3HaYeHWsi YCTaBKu
curHanusaumm otknoHeHms MIN.

e UHaukaTop CeeToguoaHbin nHaukatop coctosaHus knoda BOJIbLWE vMnynbCHOro nnv no3uumoHHOro
BONbLUE perynatopa. CeeTuTca npu Bkto4eHHOM knitove BOJIbLLE.

e NHaukaTop CeeToomogHbIi  MHAMKaTop  coctodHusa  kmioda  MEHBLIE * ) »MnynbcHoro  wnu
MEHbLUE TPEXNo3nLUoHHOro perynatopa. CBetutcst npu BkntodeHHoM kntode MEHBLUE.

e NHaukaTop PY CBeTUTCSsl, eCnn PerynaTop HaxoAuTCs B PYYHOM pexume YRApaBreHus, u He cBeTUTCS,

€CInn perynaTtop HaxoguTcda B aBTOMaTtnU4eCKoOM pexume yrnpasrieHUs.

e UnagukaTop IHT Mwuraet, ecnu npoucxoguTt nepenayva gaHHbIX N0 MHTEPGENCHOMY KaHany CBA3M.

3.5 HasHauyeHue kKnaBuLl

HaxaTve knasuvLuM Bbi3blBaeT Nepexos U3 aBTOMaTU4ECKOrO pexnma ynpasreHue B pexuM
e Knasmwa [¥] pyYyHOro ynpaBneHusi U obpaTHO (COBMECTHO. C Haxatuem knasuwum [¢], ans
NOATBEPXAEHNS BbIMNOMHEHNS onepauun nepexoaa).
Knasuwa "6onblie". MNpn KaxgoM HaxaTuu, STON KnaBuLIM OCYLLECTBMSETCHA YyBenuyeHue
3Ha4YeHUs 3agaHHON TOYKM, BbIXOAHOMO CUrHanarynpasneHns (ynpasnsiowero BO3AenCTBns ).
o KnaBuwa [A] Mpy ydepxvMBaHWM 3TOW KMaBULLKM B HaXaTOM MONIOXEHUM yBenuM4eHue 3HayeHun
MPOUCXOANT HENPEPbIBHO.

Knasuwa "MeHble". Mpy KaxaoMyHaxxaTuh 3TOWN KNaBULLK OCYLLECTBNAETCS YMeHbLUeHue
3Ha4YeHUs1 3ajaHHONM TOYKM, BBIXOAHOFO CUrHana ynpasneHusi (ynpaBnsitowero Bo3AencTBns ).

e KnaBuwa [V] Mpu yaepkvBaHUM 9TOM KNABULLM B HAXaTOM MONIOXKEHWN YMEHbLUEHWE 3HayYeHuw
NPOVICXOAMNT HEMPEPbLIBHO.

KnaBvwa npegHasHavyeHa, Anst NoATBEPXAEHWS BbIMNOMHSEMbIX OEWCTBUA UMM Onepauun,

ans  dukcaumy  BBOOAMMBIX). 3HaveHun. Hanpumep, noaTBepxaeHue nepexoga M3
e KnaBuwa [¢'] aBTOMATUYECKOrO pexmma paboTbl B PEXUM PYy4HOro ynpaBreHust u obpaTtHo, dukcaums

BBOJa U3MEHEHHOW 3aJaHHON TOYKW, NOATBEPXKAEHNE BXOA4A B PEXMM KOHUrypaumm u T.m.

Knaeuwa npegHa3HaveHa aAns BbI30Ba MEHIO KOHUrypaumu, Ans BeIXOA4A U3 MYHKTOB MEHHO,
a Takke Ans BbIXo4a U3 MEHI0 KOHUrypaumm.

e Knasuwa [&] B pexume PABOTA fpy KpaTKOBPEMEHHOM HaxaTuu OAaHHOW KNaBWLIW BKIIOYAETCH PEXNM
n3MeHeHuns 3agaHus perynatopa (ancnnen SABOAHHA).
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3.6 CTpykTypHaa cxema perynatopa MUK-111

Al

BXOAHOW U3MepsieMbIn,
KOHTpONUpyeMbIn

M perynupyembliin
napameTp

_7,

Mutanne ~220B 500y
Wnu NuTaHmne = 24B

LIZANTAN.COM

AO AHanoroBblii BbIXo4
Bbixoa aHanoroeoro
perynsitopa unm Bbixoa
peTpaHcMuccumn

DO1 OuckpeTtbin Bbixog 1
Kniou BOJbLUE:

/
wlis

- umn. PerynsaTop,
- 2-x No3. perynsatop,
- 3-X no3uu,. perynstop.

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

DO2 OuckpeT Bbixoa 2
Kntoy MEHbBLLE:
<1mMn. perynsrop,

- 3-x No3. perynAaTop

MUKPOKOHTPONJIEP
|
N
Y

TemnepaTypHasa KOppeKuusi
XONnoAHoro cnasi Tepmonap

MaHens uHANKaLUKn
M KnaBuvaTtypbl

PucyHok 3.2 - CmpykmypHas cxema peaynsmopa MVK-111
3.7 NpuHUMn paboTbl perynaropa MUK-111

Perynatop MWK-111, cTpykTypHas cxema KOTOPOro npvBefeHa Ha pucyHke 3.2, mpeactaBnset cobon
YCTPOMCTBO M3MEPEHUs1 3HAYEHWUsI BXOOHOrO napameTpa, 06paboTkm u npeobpa3oBaHWs BXOAHOMO CuUrHana u
Bbl4aun ynpaBnsitoLLNX BO3OENCTBUN.

Perynatop MWK-111 paboTtaeTr nog (ynpaBmeHMEM COBPEMEHHOrO, BbICOKO WHTErPUPOBAHHOIO
MuKpokoHTponnepa RISC apxutekTypbl, M3roTOBMEHHOro A0 BbicokockopocTHo KMOIT TexHonorum c¢ HU3kum
3HepronotpebneHnemM. B NOCTOSAHHOM 3anoOMUHAIOLLEM YCTPOMCTBE pacronaraeTcst 6onbLioe KonnyecTso OyHKLUIA
ONs pelleHvs 3adad KOHTpOmns u perynvpoBaHus. [locpeactBOM KOHUIypMpOBaHMS MOMb30BaTeNb MOXET
CaMOCTOATENBHO HAaCTpauBaThb PErynaTop Ha' peLleHne onpegeneHHbIX 3aaauy.

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

BHyTpeHHsa nporpamma perynstopa MUK-111 dyHKUMOHMPYET C NMOCTOAHHBIM BPEMEHHbLIM LMKIom. B
Hayane Kaxgoro UMKIia BHYTPEHHEN paboyeri nporpamMmbl CHMTBIBAIOTCH 3HAYEHWUS] aHanoroBblX U AUCKPETHbIX
BXOZOB, MPOM3BOAUTCA CYUUTbIBAHUE mu,. OOpaboTka knaBuaTypbl (nogaBneHne papebesra u  obHapyxeHue
[OCTOBEPHOCTM), MpMEeM KOMaHA, U/AaHHbIX M3 MocrenoBaTenbHOro mHTepdenca. Mpu noMowm 3TUX BXOAHbIX
CUrHamnoB OCYLUECTBMAKTCA, B COOTBETCTBUM C 3anporpaMMMpOBaHHbIMU  QYHKLUMAMU M NOMb30BaTENbCKUMUN
napameTpamu KoHdurypaumm, Bce pacyeTbl. [locne aToro ocywlecTBnseTcs BblBOA MHOpMaLMM Ha aHanoroBbiv
BbIXOA, AWCKPETHbIE/BbIXOAA, HA VHAMKALMOHHBIE 3MIEMEHTbI, a TaK e duMKcaumsi BbIYUCIEHHbIX BENWYUH AN
pexuma nepefayu nocneaoBaTensHOro nHTepdgenca.

3.7.1 NpuHUun paboTbl 6110ka 06paboTkn aHanoroBoro Bxopa

Perynatop MUK-111 umeet oguH aHanoroBbii BxoA Al, curHan ¢ koToporo obpabaTtbiBaeTcs 6Grnokom
npeobpa3oBaHus aHanoreBoro BxogHoro curHana AIN. HacTtpornku atoro 6noka BBOAATCS Ha YPOBHM KOHUrypaumm
AIN.

AHanoroBsIvilcurHan umeet npoueaypy obpabotkn. [laHHasa npoueaypa Mcnonb3yeTcs AN NpeacTaBneHns
BXOOHOrO aHaroroBoro curHana B HeobxoguMmown nonb3oBatento dopme. Ha pucyHke 3.3 nokasaHa
dyHKUMOHanbHas cxema 6noka 06paboTku aHanNoOroBoro BXO4HOIO cUrHana.
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PucyHok 3.3 — ®yHkyuoHarnbHas cxema b61ioka npeobpasosaHusi 8X00HO20 cuzsHana

Ha pucyHke npuHsiThle cnegyolwme ob603HaveHns:

PunbTp MMMYNbCHBLIX NOMeX. Vcnonb3yeTcs ANA MoAaBneHns MMMynbCcHbix nomex. Onpegensiertcs
napametpom AIN.05 «MakcumanbHas ANUTENbHOCTERMMNYIBCHOW Momexu». Ecnn B kakom nnbo
UUKIe M3MEpPEHNsi TEXHONOrMYECKOro napametpa OOHapYKEHO ero u3MeHeHue, TO npeanonaraeTcs
BO3MOXHOCTb [EWCTBMA MOMEXM W BbIXOGHOW curHan dopmupyetca (C y4eToM YycpeaHeHus
N3MEpPUTENbHbBIX 3HAYEHWUI) NO NCTEYEHNWN YCTAaHOBIEHHOIO BPEMEHU ONNTENBHOCTM NnoMexu. To ecTb,
€Cnn ANUTENbHOCTb W3MEHeHWss curHana 6Gonblue 3agaHHOrO  Trowexw, TO 3TO  M3MEHEHWe
pacueHnBaeTCsa Kak eCTeCTBEHHOe 1 NPUHUMAaeTCs B JanbHenLwyo obpaboTky ¢ 3adepXXKon BpeMeHu
Tromexn  (pycyHOK 3.4). PaboTa paHHoro /unbTpa BHOCUT [OMOMHUTENBHOE TPaAHCMOPTHOE
3anasgblBaHne B CUCTEMY PErynupoBaHus;KOTOpPOe paBHO BenuuuHe napametpa «MakcvumanbHas
ANUTENBHOCTb UMMYMNbLCHON MOMEXM». [103TOMY BCerga Hy>XHO CTPEMUTLCS MUHMMU3MPOBATb AaHHbIN
napameTp.

2. Mogynb HopManusauuu curHana. 3TO0T. MOAyNb HOPManu3yeT BXOAHOW aHarnoroBbi curHan. BaxkHown
yHKUMEN JAHHOrO MOAYNS €CTb KOHTPONb AOCTOBEPHOCTM AaHHbIX. B crnyyae Bbixoga aHanoroBoro
curHana Ha 10% 3a avanas3oH, KOTOpbIM yCTaHaBnmMBaeTcs Npu kanubpoBke perynstopa, MOAYMb
nocbiNaeT CurHan perynaTopy O HeOOCTOBEPHOCTU AaHHbIX B kaHane. lNpyn 9ToM ecnu curHam Huxe
AManasoHa uamMeHeHusisHa-aucrnee roput E - L, npu npesbileHnn gaHHoro ananasoHa Ha aucnnee
roput E -~ H. B 06ounx cnyyasx reHepupyeTcs COBbITE «Pa3pbiB NMHUM CBA3M C AATYMKOMY.

3. TlNapameTpbl kanubpoBku. OnpenensT TOYHOCTb KaHama M MEHSIIOTCA MpUM 3aMeHe AdaTtdymMka unu
nepexode Ha gpyrov Tun Aatuumka. [NogpobHee o kannbpoBKax aHanoroBbIX BXO4OB CMOTPUTE B
pasgene nocBsILLEHHOMY KanubpoBKam.

4. 3kcnoHeHuunanbHbIA UNbLTP (pucyHok 3.4). PunbTp uUcnonb3yeTcst AN NoAaBeHUst NOMeX, a Takke
Anst nofjaBneHust ‘«gpebesra» uHOMKaUMM (Y4acTblX W3MEHEHW MOKa3aHui perynsaTopa K3-3a
konebaHul | BxogHoro, curHana). Onpepgensietca napametpom AIN.04 «[lMocTosiHHasi BpemeHu
UMpoBoro damnbTpar.

5. Mogaynb maclTabupoBaHusi curHana. AToT Moaynb NMMHUAPU3NPYET U MacluTabmpyeT BXOAHOM CUrHan
corfiacHo 3aJaHHOM Monb3oBaTeneM HOMWHANbHOW CTaTUYECKOW XapaKTepUCTUKU AaTyuka, KOTOpbIv
NMOAKIKYEH K AaHHOMY Bxody. MimeeTcs B BUAy, YTO MMEHHO 3[1eCb BbIOMPAETCHa TUM NOAKIMIOYEHHOIO K
KaHany fartuvka. Takke B 3TOM MoAyne ecTb BO3MOXHOCTb W3BMEYEHUS KBaApaTHOrO KOPHsSI U3
BXOAHOro curHana. lMonb3oBatenb MMeeT BO3MOXHOCTb IMHEapu30BaTb CUrHam no CoOCTBEHHON
KpVBOW NHeapusaLuu.

6. Tabnuua / koopouHaT nuHeapu3aumum curHana. [aHHas Tabnuua onpegensieT  KoopauHathbl
nosib30BaTENbLCKON NTMHeapu3aumm, napameTpbl KOTOPOW 3aAatoTcsa Ha ypoBHe kKoHdurypauun LNRX un
LNRY.

7. Mopaynb Koppekuun aHanorosoro Bxoga. B aTom moayne curHan, npeobpasoBaHHbIV B NpeablayLinx
6riokax, cmellaeTca Ha 3ajaHHoe nonb3oBaTteneM (yposeHb CORR) 3HauyeHune. 3HayeHne Koppekuun
CYMMUPYETCSi C BXOAHbLIM CUrHanoMm wunv BblYUMTAETCSt U3 BXOOHOIO CUrHana, B 3aBUCMMOCTM OT 3Haka
KO3 dULMEHTa KOpPEKLMMN.

MpumeyvaHus:

1. TMpu BbIGOpe TMNa gaTyMka C 3afaHHbIM AManasoHoOM W3MEpPEeHUsl, B Moayne MaclitabupoBaHus
CvrHarna napameTpbl BbICTaBMSAOTCS aBTOMaTUYECKN U U3MEHEHNE X 3a6ITOKMPOBAHO.

2. [pwn nuHTepcpericHom BBOAE HACTOMKU MOAYNS HOpManua3auun U (punbTPoB HE MMEKT CMbICHA, TaK Kak
curHan no nHTepdericy nepegaeTcs cpasy B Moayrb MaclTabupoBaHusi curHana.
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PucyHok 3.4 — lNpuHyun pobome! ¢hunibmpa UMryrbCHbIX MOMeX U 3KCAOHEeHuanbHo20 unbmpa
3.7.2 Ctpyktypa 6noka perynupoBaHus MUK-111

MWK-111 umeet 5 Tunos perynsatopa (CTRL.00 meHwokoHdburypaumm, Mpunoxenne I):

2-X MO3ULUMOHHBIV perynaTop,

3-X MO3ULUMOHHBIV perynaTop,

NMO-IWAM perynsaTtop,

MO-aHanoroBbIn perynaTop,

MNO-MMNynNbCHBIN perynsTop.

BHyTpeHHsis cTpykTypa 6noka perynvpoBaxdms MUK-111 6ygeTt nmeTb BUA, NPMBEOEHHBIN HA pyUcyHKe 3.5.

PY ABT] DyHKLUN
> ® ® pe'rp);cmmc(;mm —0 -1 CTRL.00#0003
o (v) 2 i
°® CTRL.00=0003 AO
3apgaHHas y -
>|SP
TOYKa PID PY PWM
Al o " lABT g WM
| Bbn. npeoSpasosanﬂ PV perynaTtop npeobpa3soBarens
" |exoaHoro curnana Al U

CTRL.00=0002
CTRL.00=0004
CTRL.00=0000(1)
CTRL.00=0003

DO1

|| PULSE| =

MMnynbCHbIn “\M
—] npeobpazoBaTtens

143

BHyTpeHHMiA e
uHTerpaTop
NONOXeHNst
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Y

PY] -
2-X, 3-x 3 B
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ABT \
\

OHHbIN
CTRL.00=0000(1)

1PV ABT
+1 CTRL.00=0000(2,3)
2
Bbixoga DO1 -
Bbixoga DO2

PucyHok 3.5 - @yHKUyuOHanbHas cxema brioka peaynupogaHus MUK-111.

CTRL.00=0004

144
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3.8 PacnpeneneHue BXoaoB-BbIXOAOB CTPYKTYpbI perynatopa MUK-111

Tabnuuya 3.1 — PacnipedeneHus 8xo008-8bi1x0008 peaynsmopa MUK-111

CTpykTypa perynsropa, AHanoroBbIN BXop, AHanorosbIv Bbixoq | [AWCKpeTHbIN BbIxoh | OUCKPEeTHbIN BbIXOA
onpegensiemas napaMmeTpom Al AO DO1 DO2
[CTRL.00]

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

0001 — 3-X NO3WLMOHHBIN perynsaTop Perynupyemeiit PetpaHcmuccus” Bobixog BOJIbLUE Bbixogq MEHbBLLE
napameTp

0002 — NAO-LUMM-perynsTop Perynupyembiit PeTtpaHcmuccus® Boixog MUA-LLUMM CB06. koHdur. 7
napameTp perynstopa

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

0004 — MNMNA-MMNYNbCHBIN perynaTop Perynupyembin PeTtpaHcmuccus® Bbixon BOJbLLUE Bbixoq MEHbBLUE
napameTp

MpumeyaHus.

1. CurHanbl DO1 n DO2 anstTcs cBo6bogHO-koHUrypupyemble. T.e./ecnu kakon-nmbo 3 curHanos DO1,
DO2 He 3apeiictBOoBaH B CTpyKType BblOpaHHoro tuna perynstopa (cm. napametp CTRL.00), To cBobogHbin
OUCKPETHBIN BbIXO4, MOXET B COOTBETCTBUWM C BbIOpPAHHOM Mnormkon paboTbl M'ycTaBkamu/YnpaBnaTbCs OOHUM K3
BblbpaHHbIX aHanorosbIx curHanos (cm. napameTpsl DOT1.00, DOT2.00).

1.1 Ecnn DOT1.00, DOT2.00 = 0000, TO ecTb BkNtoYeHa onuusst MHTEpdENCHOro BbiBOAa, 3TO O3HA4aeT,
4YTO AaHHbLIM BLIXOAOM YNpaBnsieT, He perynsTop, a ynpaensieTcs no nHTepdeiicy.

2. Tpy wncnonb3oBaHUM YHKUMM pPETPaHCMWUCCUM Ha aHamOroBbI BbIXOA perynsatopa 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 aHanoroebln BbIXO4:
AHanoroBbIv BbIX04 MOXET paboTaTb B Taknx ABYX PEXNMAX:

1. PeTtpaHcmuccusa (Npsamas nepegada ¢ maclutabupoBaHnemM) BXOAHOMO CMrHana Ha BbIXOA,.
2. Bbixoa aHanorosoro MNWO-peryngropa.

Mpu ncnonb30BaHWM aHanNoroBoro BbixoAa B PEXUME PeTPaHCMUCCUU, UCTOYHMKOM CUrHana MoxeT ObiTb
nsmepsiemas BenuumHa PV; paccornacoBanue perynatopa (OTKNoHeHue), 3agaHHas Touka. [Mpu paboTte Bbixoga B
pexunume peTpaHCMUCCUN BaXKHbIMW MapamMeTpamMy ecTb. «3HavyeHue BXxogHoro curHana pasHoe 0% BbIXOOHOIMO
curHana» n «3HavyeHue BXOLHOro curHama-paBHoeN100% BbIXOAHOrO curHanay. ATMMU napameTpamu JoCTUraeTcs
MaclTabvpoBaHMe BbLIXOAHOFO CUrHama OTHOCUTENbHO BXOAHOro. TakMm oGpas3om, MOXHO peanv3oBaTb BbIBO[
aHanoroBoro curHana, koTopbii OyaeT MoBTOPsiTb POPMY CUrHana NOAKMHYEHHOrO Ha BXxOA Onoka aHaroroBoro
BbIBOAA, HO Ha ero onpeaenedHom ananasoHe. PucyHok 3.6 unnioctpupyeTt paboTy aHanoroBoro BelBOAa B pexume

peTpaHCMMCCuu.
HcmoysHuk brok
HI0206020 CUZHIT oopadomky A0 Brixod AD
3
— D% ' N % duana-
K
mex. ed 3aHa A0
N
Q

PucyHok 3.6 — Paboma 6r10ka aHarno208020 8b1800a 8 pexumMe pempaHcMuccuu

Kak BuMaHO n3 pucyHka 3.6 6rnok o6paboTkn HOpMUPYeT BXOOHOW curHan, npusogs ero B avanasoH 0 —
100% BbIXOgHOrO curHana. B 3aBucuMMOCTM OT TMNa BbIXOAHOrO curHana 310 OyaeT BblpaXaTbCsl B 3N1EKTPUYECKMX
curHanax. Hanpumep, aHanoroBbii 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% BbIXOOHOrO
curHanay» u «3HadeHne BxogHoro curHana pasHoe 100% BbIxogHOro curHanax». [JaHHble napameTpbl N306paxeHbl
Ha PUCYHKe MYHKTUPHBLIMY NMMHUAMKU B Bnoke obpaboTkm AO. Takum obpa3om, Ha aHanoroBbIN BbIXOA MOXHO Nodatb
TOSbKO MHTEPECYIOLLYIO YaCTb BXOAHOIO curHana.

Mpw ncnonb3oBaHMM aHaNoOroBOro BbIXofda B pexvme BbixoAa aHanorosoro MN[-perynatopa MCTOYHUKOM
CurHana ecTb BbIXOA perynsaropa.

MNepeknioyeHne pexmmoB paboTbl aHaNoOroBOro BbIXOA4A OCYLIECTBNSETCA aBTomaTuudecku. [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 asBTOMaTuyeckn pabotaeT B pexume «PeTpaHcmuccusi» C ykasaHHbIM  UCTOYHWKOM
aHarnoroBoro curHana.

MpumeyaHune:
1. TMapameTpbl HAaCTPOWNKM paboTbl aHaNoOroBoro BbixoAa CrpynnupoBaHbl Ha ypoBHe AOT;
2. [1ns xoppekTHoW paboTbl aHanoroBbI BbIXOA, OOIMKEH ObiTb OTKanMbpoBaH.

3.10 Jloruka paboTbl AUCKPETHLIX BbIXOA0B

OwnckpeTHble Bbixodbl perynatopa MUK-111 nmetoT cBoGogHO KoHAUrypupyemyro noruky pabotbl. 31O
3HauuT, YTO nonb3oBaTenb cam onpedensieT HasHadeHue TOro UMM MHOro [UCKPETHOro BbIXOAa, €CNN OH He
3a4e1CTBOBaH Ars Kakoro-To perynsrtopa.

BHumaHue: Ecnn guckpeTHbIN BbIXOA 3a4eWCTBOBaH B CTPYKType ntoboro perynstopa, TO ANs AAHHOMO
OVCKPETHOro BbIXOA4a Morvka ynpasreHnsl He UMeeT 3Ha4YeHUs.

Ons guckpeTHoro BbixoAda, KOTOpbIM He ucnonb3yetcs [MAL-perynsitopomM, UCTOYHUMKOM aHaroroBoro
curHana ectb nsamepsiemas senuuuHa PV. [anee no BbibpaHHow norvke,(DOT1.00, DOT2.00) o6pabaThiBaetcs u
BblJAET NMOTMMYECKUA HOMb UMW eauHuly, rnocre 4vero dopmupyeTca curHans«Bbikn/Bkn». To ecTb, Ha norvke
KoMnapaTopa MMeeTCsl BO3MOXHOCTb MNOCTPOUTb [ABYX- , TPEX- MsMHOTOMO3ULIMOHHBIN PEerynaTop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO FOTMKE ABYXAO3ULMOHHOIO perynatopa fnoka3aH Ha pUCyHKe

3.7 n 3.8.
A
DO
BKI f
0 : >
00%
- - <. _Tucrepesuc LKarna napameTpa
SP

PucyHok 3.7 — lNpumep pabomsi 8bix00HO20_ ycmpotlicmea o sio2uke 0bpaTHOro 2-x Mo3uyUOHHOZ0 yrpaesieHust
n.CTRL.00=0000, n. CTRL.02=0000

DO

BKI

0 >

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

PucyHok3:8 — lNpumep pabombi 8bix00HO20 ycmpolicmea o /i02UKe MPsIMO20 2-X MO3UUUOHHO20 yrpassieHus .
CTRL.00=0000, n. CTRL.02=0001

[ns vMnynbcHOro perynstopa CywecTByeT TakoW MapamMeTp, Kak 3agepxka Ha BkriodeHns DO B
NMPOTMBOMOJIOXKHOM HanpaeneHun. 3TO BpeMs nay3sbl, MOCMe KOTOPOro BO3MOXHO W3MEHEHWe HanpaBreHus
OBWKEHUS WCMOMHUTENBHOTO MexaHu3ma Mpu COOTBETCTBYHOLLEM paccornacoBaHun (C Lenbl 3awuTbl CXEM
yrpaBreHns OT NULHUX BKIIOYEHUA U CamMOoro anekTpoasuratens).

Tpexno3uumoHHbI perynaTtop paboTaeT Tonbko B obpaTHOM Tune ynpaBneHus perynatopa. Korga
napameTp pacTeT W CTAHOBMTCA 4yTb OOMblue 3afaHHOW TOYKW, TO BO3HWKAET CUTyauusl KOrAa BKMOYEHbl [Ba
BbIXofda. OTO He [JOMyCcTUMO, Korga perynsatop ynpasnseT peBepcuMBHbIM AurateneM. [na npegoTspalleHus
nogobHon cuTyauum Heobxogumo wucnonb3oBaTb napametp CTRL.06 — 30Ha HeYyBCTBUTEMBHOCTM  3-X
MO3WLMOHHOIO perynsaTopa (MepTBas 30Ha). Toraa BbIXOAbl perynaTtopa 6yayT paboTtaTb NO noruke, NokasaHHOW Ha
pucyHke 3.9.
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DO1 IucTtepesuc DO2
A (Km?.“ Gonblue) W (ko4 MeHbLwe)
o SP \ )
1 Y Y Y
v _
0 >
0,
<« MepTBasizoHa i, MepTBas 30Ha > 100%
D CTRL.06 T CTRL.06

PucyHok 3.9 - Ipaghuk pabombl QUCKpemHbIX 8bIX0008 3-X MO3ULUUOHHO20 peayisimopa.c UCrnonb308aHUEM 30Hb!
HeyysecmeumernbHocmu (CTRL.06)

[lBa AMcKpeTHbIX BbIXoA4a MOTYT UCMONb30BaTh B KAYECTBE BXOAHOIO CULHaNa OAvH W TOT Xe aHanorosbli
BXx0A (Al) 1 NICNONHATL KaXablN CBOKO NOTNKY poBoThI.

BbixogHon curHan moxeT OblTb CTaTUY4eCKMM U MMMYMbCHBIM (AMHaMuyeckum). Bbeibop AnutensHoOCTM
(Tvna) BbIXOOHOrO curHana npowvssogutcs Ha ypoBHe DOT1.05, DOT2.05. OnuTensHOCTb BbIXOOHOMO MMMyrbca
paBHasa 000,0 cooTBeTCTBYET CTaTUYECKOMY BbIXOAHOMY CUrHany.

[na npumepa nMNynbCHOrO BbiXxoda BblibepeM Nornky paboTbl{ANCKPETHOFO BbIXO4a — MeHbLUe yCTaBKu
MIN (DOT1.00=0002), AnMTenbHOCTb MMNYNbCHOro curHana - 3 cekyngbl (DOT1.04=003,0). BbixogHow curHan npu
Takvmx napameTpax n3obpaxeH Ha pucyHke 3.10.

PucyHok 3.10 — Npaghuk pabombi QuCKpemHo20 8bixo0a npu UMy IbCHOM Mure 8bIX00HO20 cu2Hana

3.11 MpuHUMN pabOoThbl TEXHONMOrMYEeCKOM CUrHanM3auum

[ns BxogHoro napameTtpa PV nponsBoavTCS KOHTPOMb BbIXOAA €ro 3a rpaHuLibl YCTaBOK TEXHOMOMMYECKOW
CUrHanmsauum.

Heob6xoAMMO NOMHWUTb, YTO YCTaBKM CUrHaNM3auuW OOMKHbl BXOAUTb B FPaHuUbl pa3maxa LuKanbl
N3MepPSIEMON BEINYMHBbI.

TexHonormyeckas curHanusauusa Ucnonb3yeTcst Anst curHanusaummn Ha nHgmkatopax MIN n MAX nepegHen
naHenu perynstopa, CurHanms3aumm Ha BEPXHEM YPOBHE, a Takke AN NOorMky paboTbl AMCKPETHbIX BbIXOAOB Kak
o6o6LeHHas TexHofornyeckas curHanmaaums (n.m. DOT1.00=[0005], DOT2.00=[0005]).

CocTtosiHue 0600LLEHHOM TEXHOMOMMYECKON CUrHanM3aumm 3anuceliBaetcs B peructp 14 (cm. tabnuuy B.1).

TexHonorMyeckasn curHanusaums UMeeT ABa BuMaa:

- abconTHasy, curHanusaunsi. Vicnonb3yeTcst Korga HYXXHO CUrHanmMaupoBaTb BbIXO4 NapameTpa 3a
YCTaHOBINEHHbIE rpaHunLbl. B.Takom cnyyae 3a4atoTcst HXXHUE BEPXHME FPaHMLbl TEXHONOMMYECKOW CUrHann3auuu.

- /o 4eBMaUMOHHast  curHanmsaums. Wcnonb3yeTcss  KOrda  HYXXHO  CUTHanvM3upoBaTb  OTKITOHEHUE
TEXHOJTOMMYECKOro NapaMeTpa OT 3HaYEeHMs 3a4aHHON TOYKM Ha 3HAYEHNE YCTaBOK TEXHOMOMMYECKOW CUrHanms3aLmm.

Mpumep abcomoTHOM 1 AeBMALMOHHOW CUrHanM3aummn npueBeaeH Ha pyucyHkax 3.11 un 3.12.

'ncTepesnc. TexHONMorMyeckon curHanu3aumu 3apaetcs 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
pa3mMaxa LuKansbl
Ycraska MAX
TexH.cur. | o T T T T B W W, cTRLAE

"'nmcTepesunc TexHonornyeckom
CcUrHanusaumm CTRL.A5

yCTaBKa MIN _____________ _W ______ CTRL.13
TEXH. CWr. | )
- 1 1
HwxHun npegen 1 | AIN.01

pasmaxa Lwkanbl

TexH. cur.
MAX

v

A
TexH. cmr.‘ ______________________________________________ ! ! ___
MIN

v

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

A
[yHKT MeHI0

BepxHun npegen
P PeA AIN.02

pasmMaxa LKarnbl

'ncTepesunc TexHonornyeckomn

>

pasmMaxa LwkKarnbl

A
Texw.owr| 4o 40 —_—
MAX L

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

SN IR I
v

A
TexH. cur. | o £ e e o ——————
MIN

v

PucyHok 3.12 - paghuk cpabambigaHusi desuayUoOHHOU mexHonoeu4deckol cueHanu3ayuu n. CTRL.12=0001
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4 Acnonb30BaHue nNo HazHa4vYeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHuyYeHus npu ncnonb30BaHUU perynaTtopa

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

- obecneynBatb yaob6Hble ycnoBus Ans o6CnykMBaHUsa U AeMOHTaxa;

- TemnepaTtypa W OTHOCUTENbHas BMAXHOCTb OKPYXalwLlero BO3Ayxa [AOSbkHa COOTBETCTBOBATH
TpeboBaHUSAM KNMMaTUYECKOro UCNONTHEHUS perynaTopa;

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

- HanpsKeHHOCTb MarHUTHbIX NOMEeW, BbI3BaHHbIX BHELLHUMMW UCTOYHUKAMW NMEPEeMEHHOIO Toka YacToTow
50 Iy wnM  BbI3BAHHLIX  BHELHWMMM  UCTOMHMKaMW  MOCTOSIHHOTO  TOKa, He  AOMKHa h.npesbiaTb
400 A/wm;

- NapameTpbl BUbpauum 0oSmkHbl COOTBETCTBOBATL McnonHeHuto 5 cornacHo FOCT. 22261

4.1.2 Mpwu akcnnyatauum perynatopa Heob6XxoAMMO UCKINIOUNTL:

- nonagaHve TOKONPOBOAALLEN NbINW UMK XUOKOCTU BHYTPb Perynatopa;

- Hanu4yne NOCTOPOHHMX NPeAMETOB BONN3M perynatopa, yXyALuawLwmux ero eCTeCTBEHHOe OxnaxaeHuve.

4.1.3 Bo Bpems akcnnyaTtaumm HeobxoaMMo cneguTb 3a TeM, Y4Tobbl NoAcoeANHEHHbIE K M3AENWI0 MPOBOAa
He nepenamMbIiBanunCb B MeCTax KOHTaKTa C KneMMamu U He MMenu NoBpexXaeHUN U3onsaumm,

4.2 MoaroToBKa perynsatopa K ucnosib3oBaHuk. TpeboBaHUsA K MeCTy YCTaHOBKMU

4.2.1 OcBoboauTe perynsatop oT ynaKoBKU.

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

4.2.3 Perynatop MWK-111 paccuuMTaH Ha MOHTaX Ha BEPTUKarbHON NaHemnu aneKTpoLnToB.

4.2.4 Perynatop AOMKEH yCTaHaBNMBaTbCA B 3aKpbiTOM, B3pbiBOGE3onacHoM u noxapobesonacHoM
nomelleHnn. Ncnonb3ynte perynsatop npu TemnepaType M BNaXHOCTU, OTBeYalLWwum TpeboBaHWsM M yCroBUAM
aKcnnyartaumu, ykazaHHbIM B rnaee 1 HacTosAWwen NHCTPYKLUUA.

4.2.5 He 3arpomoxgarite NpoCTpaHCTBO BOKPYr YCTPOMCTBA ANs HopManbHoro tennoobmexHa. OTtBeguTe
[OCTaTOYHO MecTa 11 eCTECTBEHHOW BEHTUNAUMM YCTPOWCTBA. He 3akpbiBanTe BEHTUNMSILUMOHHBIE OTBEPCTUSA Ha
Kopnyce ycTtpouncTtBa. Ecnu perynatop noaBepraeTCs HarpeBaHuVio, NS €ro oxnaXAaeHWs OO TemnepaTypbl HUXe
70 °C, ncnonb3ynte BEHTUNATOP.

426 T[abapuTHble ” npucoeavHuTencHble/ pasmepbl Perynstopa MWK-111 npuBegeHbl B
npunoxexunn A.

4.3 CoeaquHeHne ¢ BHELWHNMU YETponcTBaMuU. BxoaHble 1 BbIXoaHbIe Lenu

4.3.1 BHUMAHME!!! Tpn nogkmodeHnn perynatopa MUK-111 cobniogate ykasaHust mep 6e3onacHocTtu
pasgena 6 HacTosLLEero pykoBoACTBa.

4.3.2 KabenbHble cBAsn, coeguHsowme perynatop MUK-111, nogkntodaroTcs yepes KneMMHbIe KOMNOAKU B
cooTBeTCTBMM C TpeboBaHuaMM aencTBytoLwmX "lMpaBun yCcTponcTBa anekTpoycTaHoBOK".

4.3.3 lMNopkntoueHne BxoAoB-BbIXoAoB K perynatopy MWK-111 npou3BoaaT B COOTBETCTBUMM CO CXemMamu
BHELLUHUX COeAMHEHWI, NPUBEAEHHbLIX B NpURoXeHun b.

4.3.4 Tlpn noAKMOYEHUM FAUHUACBA3N K BXOOHbIM W BbIXOAHbIM KreMMaMm nNpuHMManTe Mepbl Mo
YMEHBLUEHUIO BIUSHUSA HaBEAEHHbIX LUYMOB: UCMO/b3yUme BXOAHblE W (MnM) BbIXOAHbIE LUYMOMNOAABMSHOLLME
GunbTpbl AnA perynstopa (B T.4. ceTeBble), LymonodaBnsiowme unbTpbl ANS NepudepuiiHbix YCTPOMCTB,
NCNonb3ynTe BHyTPEHHUE UM pOoBLIE, (OUIbTPLI aHANOroBbIX BXOA4oB perynsatopa MUK-111.

4.3.5 He ponyckaetcs 06beguHATL B 0OOHOM Kabene (kryte) uenu, no KOTOpbIM nepeaalTcs aHanorosble,
MHTEPENCHBIE CUTHamNbl U CUNbHOTOYHbIE CUTHANbHBIE WIM CUITbHOTOYHbIE CWUMOBbIE Lenu. Ons ymMmeHbLUeHUsi
HaBedEeHHOro wyMa oTAenuTe JIMHUN BbICOKOrO HamnpsiXeHUs Unu fMHUW, NpoBOASALIME 3HAYUTENbHble TOKW, OT
Opyrux nuHuR, a Takke u3beravite napannenbHoro wunuv oblero MNOAKMOYEHUS C JNIUHUSIMW NUTaHWS Mpu
NOAKIIOYEHUN K BbIBOAAM:

4.3.6 HeobxooumoCTb 3KpaHWpoBaHWs kabenew, Mo KOTOpbIM NepegaeTcs WMHGOpMauusi, 3aBUCUT OT
ONvHbl kKabembHbIX CBA3eM M OT YPOBHA MOMEX B 30He Mpoknagkn kabens. PekomeHayeTcs MCnonb3oBaTb
n3onupytoLme TpyoKu, KaHarnbl, NOTKA UMM SKPAHUPOBAHHbIE NTMHUW.

4.3.7 [lpuMeHeHne 9SKPAHMPOBAHHOW BWUTOM MNapbl B  MPOMBIWMEHHLIX YCMOBUAX  SBMSETCS
npeanoyYTUTENBLHBLIM, MOCKOMNbKY 3TO obecneunBaeT MonyyeHne BbICOKOTO COOTHOLUEHWUSI CUTHamn/lyMm v 3awmTy oT
CWHpa3HOM NoMeEXN.

4.3.8 lMNopakniovarite cTabunusaTopbl UMK WyMONoAasnsowme ounbTpbl K NepugepuiiHbiM yCTPOUCTBaM,
rEHEPVPUPYIOLLMM 3MEKTPOMArHUTHbIE M UMMYSbCHbIE MOMExXM (B 4YacTHOCTW, MOTOpaM, TpaHcdopmaTopam,
coneHouaam, MarHMTHbIM KaTyLLKaMm 1 ApyruM yCTPOMUCTBaM, UMEIOLLUM N3MyYatloLime KOMMOHEHTbI).
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4.4 NMopagkntoYeHne 3NeKTponuTaHMA 6r1o0KoB

4.4.1 BHUMAHME!!! Tpwn nogknioveHun anektponutanmsa perynatopa MUK-111 cobniogatb ykasaHus mep
6e3onacHoCTM pasgena 6 HacTosLEero pykoBoACcTBa.

442 [Onsa obGecnevyeHns cTtabunbHoW paboTbl obopyaoBaHusa KonebaHus HanpsikeHUs W 4acToThbl
nuTaloLWwen aNeKTpoceT! AOMKHbI HaXOAUTLCA B Mpedenax TeXHUYecknx TpeboBaHui, ykadaHHbIX 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 nutaHusa oT ceTu nepemMeHHoro Toka 220B nposoaa
3NeKTponuUTaHns ceTu nepemeHHoro Toka 220B nopknioyalTca K knemmam konodkus220B, pacnonoxeHHowm Ha
3agHew naHenwu perynatopa MUK-111.

4.4.4 YcraHaBnvBas LWyMoNoaasnsowmui ounbTp (CUrHanbHbIR Unn ceTeBown), 0643aTenbHO YTOYHUTE ero
napameTpbl (MCNOMb3yeMoe HanpsikeHWe W npornyckaemble TOkW). Pacrnonaramte cunbTp kak MOXHO Onvke K
perynsaropy.

4.5 KoHdmrypauusa perynaropa

Perynatop npeactasnsaeT cobor cBo60AHO KOHpMIyprpyeMmblil KOMNakTHBIA perynatop. MNonb3oBaTens, He
UMEILLMIA 3HAHMI U HaBbLIKOB NMPOrpamMMMPOBaHUSA, MOXET MPOCTO BbI3blBaTb M UCMOMHATL pasnuyHble yHKLMU
nytem koHdpurypauum perynatopa MUK-111. Perynatopsel MUK-111 o4eHBb rmbkune B Mcnonb3oBaHny u MoryT 6bicTpo
W Nerko, U3MEeHMBLUN KOHUIypaLmio, BbINOMHUTL OONbLUMHCTBO BCTpeYaeMbIX TpeboBaHW 1 3afad ynpaBneHus
TEXHOMOrMYeCcKUMM NpoLeccamu.

Perynatopbl MUK-111 koHpUrypupytoTcs Yepes nepefHiow. naHenbyperynaropa unu yepes ranbBaHUYeCcKu
pasgeneHHbli nHtepdenc RS-485 (npotokon ModBus), 4To Takke NMO3BONSAET MCMOMb30BaTb PErynaTop B KayecTse
yOaneHHoro KoOHTpornnepa npu paboTe B COBPEMEHHbIX CETAXynpaBneHus n céopa nHdopmaumm.

MapameTpbl KoHdpurypaumm perynaropa MUK-111, coxpaHawTca B SHEProHe3aBUMCMMOW NamsATM U
perynatop cnocobeH BO30OHOBUTbL BbINOMHEHME 3adad ynpaBiEHVsl MOCre NpepbiBaHUSA HanpsiKeHUs1 MUTaHuS.
BaTtapes pe3epBHOro NMTaHUS He UCMOMb3yeTCA.

Mporpamma koHdurypauum perynsatopa MUK-111 gomkHa ObiTb cocTaBneHa 3apaHee u odopmneHa B
BMAe Tabnuubl (cM. npunoxexue M), 4To 3baBMT NoNb3OBaTENS OT OLUMOOK NPK BBOAE NapaMeTpOB KOHUrypaLmu.

HasHaueHvne anemeHTOB nepenHen /MaHenu,  Ha3HayeHue CBEeTOAMOAHbIX WHAMKATOPOB W KnaBuw -
npencTaBneHo B COOTBETCTBYHOLLMX pa3genax rmasbl 3. MNopsaok KoHUrypaumum U3noxeH B €TON rna.e.

4.6 Pexxsum PABOTA

Bonee getanbHO pexumbl paboThbl, YPOBHM 3aLUUTBI U PEXMM KOH(MrypaumMm onucaHbl B MOCMNeayHoLmX
pasgenax gaHHow rnasbl. [uarpamma_pexvmoB paboTbl, 3awuTbl n HacTpoek perynatopa MUK-111 npusegeHa Ha

pucyHke 4.1.
-
MutaHue
BKJTHOYEHO
.
Y
(
Pexum PABOTA
Pexum

KOHUrypaumm n HacTpoek

PucyHok 4.1 - JQuaepamma pexumos pabomel, 3awumsl U Hacmpoek peaynamopa MUK-111

Perynatop nepexoguTt B pexum «POBOTA» Bcsikuii pas, korga BKIKOYaeTCcsa nuTaHue.
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B npouecce pabombl MOXHO OCYLLECTBNATb MOHUTOPUWHI, T.e. BU3yallbHO OTCIEXMBATb W3MepsieMyto
BENWNYMHY, 3a4aHHYI0 TOYKY U 3Ha4YeHne ANCKPETHOro ynpaBnsioLLero Bo3AenNCTBIA Ha CBETOANOAHBIX MHAMKaTopax
unn 3HaveHus Boixoga MNWU-perynatopa B npoueHTax npu HaxaTtum knasuwu [A] “6onbwe” nnu [V] “meHblie’(s
PYYHOM pexvMe aTUMK KnasuaMm N3MeHsieTcs ynpasnsiowmne Bosaenctene). Kpome Toro, MOXHO OTCNexuBaTh Ha
CBETOAMOAHBIX WHAMKATOpax CuUrHarnbl TEXHOMOIMYECKOW CUrHanusauuv npy NpeBbILLEHUN BEPXHErO0 WU HUXHEro
npenenoB OTKMNOHEHUS.

4.6.1 UameHeHUe pexxnma ynpaBrieHUA perynsatopa

B perynsatope MUK-111 umeetcsa ABa pexnmMa ynpasrneHus 06 EKTOM perynmpoBaHus:
® aBTOMaTUYECKNI PEXNM yrpaBreHue,
® PYYHOW PEXUM yrpaBneHue.
Pexum ynpaBneHue perynsitopa - aBTOMaTU4eCKUiA UNN PYYHOWN SBNSETCH 3aMOMUHaeMbIM COCMOSHUEM.
[Mocne BKMOYEHMS NUTAHMSA PErynaTop HaxoouMTCs B TOM pexume, B KOTOPOM OH» Haxogwsicsi Ha MOMEHT
OTKIMIOYEHNS.

ABTOMaTU4YECKUMN Py4How
knaeuwm [Y] + [¢]
Pexum uHgukaTtop PYY PeXum
ynpasrieHue ynpaBrieHue

ABTOMaTU4YECKUI pexuM ynpasneHue. NMepexon Ha py4YHOU peXxum ynpaBrieHue

ABTOMaTUYeckun e B aBTOMaTtnyeckom pexumme ynpaBneHue perynsatop ynpasnseT o6bLekToM perynvpoBaHus

pexum cornacHo BbIGpaHHOMY 3akOHy perynmpoBaHuMs U H»C COOTBETCTBYIOLUMMU HACTPOMKaMu
ynpaBrieHue nonb3oBaTens.
O PYY e B aBTOMaTUuYecKkoM pexume ynpasnenue niamkatop PYY Ha nepeaHen naHenu noraileH.
& [¥] e [Ins nepexoga B pydqHoi pexum_ynpasreHus Heobxoaumo HaxaTb knasuwy [¥] Ha
nepegHen naHenu perynsaropa.
* PYY o Mnankatop PYY Ha nepegHen naHenu Ha4ymHaeT Muratb.
= [J] e Ecnu onepatop’ Haxan knasuwy [¢] B npouecce MwuraHua uHaukatopa PYY
® PYY (npubnuantenbHo 3-4 ceKkyHAbl),— NPOU3OMAET huKkcayusi 8bI6PaHHO20 pexuma v pPerynarop

nepevigeT B pexnMypydHoro yrnpaeneHusi, uHgukatop PYY 6yget cBeTuTbea — yTo GydeT B
JarnbHeinweM ykasblBaTh.Ha PyYHON PEXUM YrpaBreHue.

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

3awjumel AENCTBMA  onepartopa BOCMPUHMMAKOTCH Kak HeBepHoe [OAeNCTBME WnvM  CryyaniHoe
NnepekrioYeHne pexnuma ynpasneHue.

PyuHow pexum ynpaBneHue. Nepexoa Ha aBTOMaTU4eCKUIA PEXUM ynpaBrieHue

Py4yHoW pexum e B pydyHOM pexume ynpasrieHue onepaTtop C nepegHen naHenu ¢ NomoLlbio knasuw [A]
ynpaeneHue “orblue” u [VY] “mMeHblue”, ynpaBnsieT BbIXOAOM perynsitopa, TeM cambiM opMUpyeT
3Ha4YEeHWNE YNPaBNSOLLEro BO3AENCTBUS, MOAABAEMOE HA UCMONHUTENbHBIA MEXaHWU3M.
® rPyy e iuaukaTtop PYY Ha nepegHen naHenu cBETUTCS.
= [¥] e [Ina nepexofa B aBTOMATUYECKUIA PEXMM yNpaBneHns HeobxoamMMo HaxaTb knasuuly [¥]

Ha NepeaHei NaHenu perynatopa.

e VHankaTtop PYY Ha nepefgHeln naHenn HauynmHaeT Muratb, €Crv OnepaTop Haxan Knasuily

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

¢ukcayuss eblbpaHHO20 pexuma W perynatop nepevaeTr B PEexXnM aBTOMaTUYECKOro

= [J] ynpasnexuusi, uHgukatop PYY noracHeT — 4yto OygeT B [JdanbHedweM ykasbiBaTb Ha
O PYY aBTOMaTUYECKUIN PEXUM yrnpaBreHue.

YpoeeHsb e Ecnu onepatop He nodmeepxdaem CBOWX AEUCTBUIA HaxaTveMm knaeuwu [¢'], To AaHHble

3awumsl OeNcTBMA  onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [encTBMe Wnu  crnyvanHoe

nepekn4YyeHne pexmnma ynpasneHue.
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4.6.2 N3ameHeHMe 3HaYeHUs 3agaHHON TOUKHN

Mpu BkntoyeHun perynatopa MWK-111 yctaHaBnuBaetcs pexum PABOTA. Ha gucrnnen MAPAMETP
BbIBOANTCS 3HAYEHME M3MepsieMon Benn4unHbl, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOUKN.

3apaHHaga Touka usMeHsieTcsa ¢ nepegHen naHenu perynstopa. lNpu KpaTKOBPEMEHHOM HaXaTuu KraBuLLn
[ﬂ] Ha aucnnee 3ABOAHHSA BbiBOoOMTCS 3HaYeHWe 3aAaHHOM TOYKM B MUralwowuMm Buae, YTO O3HayaeT BXoA B
PEXNM N3MEHEHMS 3adaHusl. 3HauyeHne 3aaHHON TOYKM SABNSIETCA 3arnoMuHaeMbIM 3HadyeHueMm. Nocne BKMYeHWs
NUTaHUA perynaTop HaumMHaeT paboTy ¢ TeM 3Ha4YeHUEM 3alaHHOW TOYKKN, KOTOPOE BbINo HA MOMEHT OTKIOYEHMS.

3afaHHas To4yka WUCMOrb3yeTcs TONMbKO B aBTOMAaTUYECKOM pexuMe YyrnpaBreHUsi;, HO WM3MEHSTb ee
BO3MOXHO Kak B Py4HOM (ecnu ucnorb3yetcs AuHamuyeckasi 6anaHcupoBka), Tak U B aBTOMaTUYECKOM peXuMeE.
3apaHve ycTaHaBnMBaETCS NONb30BaTeNeM 1 Ucrnonb3yeTcs npu pabdoTte perynatopos (ypoBeHb CTRL):

N3mMeHeHMe 3HaYeHUA 3agaHHON TOUYKHU

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

= [Q] knasuwy [G].
e [ucnnen 3ABOAHHA HauyHeT muratb. Ha_gaHnom 3STame npu murawllem aucnnee
% 015.0 3ABOAHHSA BO3MOXHO M3MEHEHWE 3HAYEHUS 380aHHON TOYKN.
e C nepepgHelt naHenu ¢ nomoulbto knasuw [A] “Gonbwe” n [V] “mMeHbLUE”, yCTaHOBUTL
= [A] HeobXxoaMMoe 3Ha4YeHne 3aaHHOM TOYKK, nHanumpyemoliHa aucnnee 3ABOAHHA.
« [V]

e Ecnu onepatop Haxan knaeuwy‘ [<’] B npouecce muranus pgucrnen 3ABOAHHSA
= [4] (npubnuantensHo 3-4 ceKyHAObl) - Perynatop nepewraeT Ha pexum ynpaBreHWs C HOBbIM
3Ha4YeHNEeM BHYTPEHHEN 3ajaHHOM TOYKM.

3ABOAHHA o lncnnen 3ABAAHHA nepectaeT MuraTtb M CBETUTCA POBHBIM CBETOM

e Ecnu onepatop He nodmeepxxdaem CBOUX OeWCTBUIA HaxaTueM knasuium [¢'] B npouecce

YposeHb avncnnes 3ABOAHHSA (npnbnusntensHo 3-4 cekyHAbl), TO AaHHble AEWCTBWUsi onepatopa
3awumesl BOCMPUHNMAIOTCS KaKHeBepHOe AeNCcTBue 1nm cryvyanHoe n3MeHeHne 3HadeHus.
MpumeyaHue

KnaBuwa [ﬁ] paGOTaET KaK OTMEHa, BBE4EHHbIX 3HAaYE€HUN 1 BbIXO4a U3 pexXnma M3MeHEHUs 3agaHus.
PeXnmbl uaMeHeHUst u nepexKn4yeHnA 3a4aHHOMN TOYKMU

OuyeHb BaxHbIM NS HOpMarnbHOWPaboTel PerynaTopoB ABNSeTCA Hannymne B HUX 6e3ydapHozo (nasHozo)
rnepeKnoyYeHuss unu UsMeHeHUs»3a0aHHOW TouYkK. [lepekniovyeHne unm nsMeHeHwe 3adaHHOW TOYKWM perynaropa
MWK-111 npoucxoauT B cny4vyasx:

® MepeKIoYEHNE PErynsiTopa C py4YHOro pexunmMa ynpasrneHne Ha aBToMaTU4eCKni;

® M3MeHeHue/ 3HayeHUsl BHYTPEeHHeN 3aJaHHOM TOYKM C nepegHen naHenu perynatopa wnu no
UHTEpeENCy;

MepekntoyeHre nnu M3aMeHeHne 3a4aHHON TOYKM perynsatopa obecneymBaeTcsi C MOMOLLbIO CTaTUYECKON
n AnHamunyeckon@anaHcMpoBKUy3na 3agaTyuka perynaropa.

B 3aBucumocCtu oT'3HaveHun napameTpoB MeHio koHdwurypaumm [CTRL.02] — ckopocTb AMHaMUYeCKon
GanaHcupoBkM 3agaHusA wB perynatope MWK-111 ecTb pasHble pexuMmbl CTaTU4EeCKOW W OUHAMUYECKOWN
6anaHCcMpoBKU:

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

dyHKUMOHANbHaa cxema paboTbl OanaHCUMPOBOK MOKasaHa Ha pucyHke 4.2. PyHKUMM  peXnMoB
CTaTU4ECKON 1 AMHaMU4eckon 6anaHCMpoBKKM NoKa3aHbl B Tabnuue 4.1.
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Al : PexvmMbl 6anaHcnpoBoK

_____________________ 1

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

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

PucyHok 4.2 - ®yHkyuoHarbHas cxema banaHcuposok peaynsamopa MUK=111

MpumeyaHue. Ha cxeme ycrnoBHO NokasaHO MOMOXeHWe nepeknioyvaTene ans,asToMaTnyeckoro pexumma
ynpasreHve perynaropa u AMHammyeckon 6anaHcnpoBKu.

Tabnuua 4.1 - QyHKyuu pexumos banaHcuposok peaynsmopa MUK-111

3HaveHvne
Pexum -
6aNaHCUpOBKY napameTpos JnHamnkaMameHeHnst 3aaHHON TOYKN
[CTRL.02]
MNepekntoveHne
pexvma cTaTnyeckas =0 Mpv nepexntovenmn SP= Al
ynpasneHue
PYYHOW- AMHAMUMECKAR 40 Mpwn nepeknoyeHn.3aaaHe HauYMHaEeT N3MeHATCS OT 3HaveHns Bxoga Al1 o
ABTOMAT YCTaHOBIEHHOTO 3HaYeHUs 3aaHus Co CKopoCTbio GanaHcmposku [CTRL.02]
VameHeHne cTaTecKas =0 Mpwn n3meHeHnn 3agaHne MIHOBEHHO MEHSIETCS OT ero NpeablAyLero 3HayeHus
3a4aHoN ToYkY (C [0yCTaHOBEHHOrO
nepegHen naHenu
P P MHAMMYECKas! 40 Mpwn n3mMeHeHnn 3agaHne HauYMHaeT U3MEHATLCA OT ero nNpeabIAyLIero 3Ha4eHs
) A [0 YCTaHOBMNEHHOO,3Ha4YeHNs €O ckopocTbio HanaHcuposku [CRTL.02]

MpumeyvaHue. Ecnu 3HaveHue [CTRL.02]#0; TO' 3HaYeHME CKOPOCTU AMHaAMU4YecKon OGanaHCUpPOBKM
ycTaHaBnueaeTcs B npegenax [1; 999,9] tex.eadMuH.

4.6.3 U3ameHeHUne 3HaYeHUsa ynpaBisiiowero Bo3aencTeus

o [1na 3aMeHeHUs 3HaYeHWs yNpaBnsoLLEro BO3AENCTBUS PErynaTOp AOJMKEH HAXOAUTLCS B
PYYHOM pexume ynpasfieHus. Ecnu perynaTop HaxoauTcs B aBTOMATUYECKOM pexume, ero

® Pyy HeoOX04MMO MEPEBECTM B Py4HON pexuM ynpasrneHunst — cM. pasgen 4.6.1. MHigukatop PYY
Ha nepegHen naHenu ceBeTUTCA. BuibpaH py4HOW pexum ynpaBneHus.

e B pyYHOM _pexume yrnpaBneHvne onepatop C nepeaHen naHenu ¢ nomoLbto knasvw [A]
= [A] “Oonblie” 1 [V] “meHblue”, ynpaBnseT BbIXOAOM perynsatopa, Tem cambiM chopmupyeT
= [V] 3HaveHMe, ynpasnsioLLero BO34enNcTeNs, nogaBaeMoe Ha UCTNIONHUTENbHbIN MeXaHU3M Yyepes

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

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

o [py M3MEHEHMUN 3HAYeHWs YNPaBrsoLWErO BO3AEUCTBUS NOCHEe NEPBOro HaxaTtuna nobon
n3 knasuw [A] “6onbwe” unn [V] “menbwe” Ha aucrne 3ABOAHHA BmecTo 3HaveHus
3aaHNA BbLIBOOUTCA 3HAYeHWs BbIXOO4A perynstopa B Murawowem Buae, a Takke
cBeToaMoAHble MHAMKaTopbl A unu Y ykasblBaloT onepaTopy kakow napameTp (curHan) B
[AaHHbIi MOMEHT U3MeHsieTCs.

e [locrne OKOHYAHWMA W3MEHEHUs! 3HAYeHWst YMPaBMSIOLIEro BO3AENCTBUS, OTMycKaHMem

3ABOAHHA knaeuwm [A] “6onbwe” nnu [ V] “mMeHblue” no nctedeHun 3-4 cekyna aucnnenn 3ABOAHHA

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

e C MOMOLLbIO 3TOr0 pexuma BBOAAT MapameTpbl U KOHCTaHTbl perynsatopa, napaMmeTpbl Tuna BxoAa,
dunbTpa, TMNa ynpaBneHusi, CUrHanu3aumMm OTKIMOHEHWI, BbIXOAOB, KanubpoBku, napameTpbl ceTEBOro obmeHa u

3anucu napaMeTpoB.

e [MapameTpbl pasgeneHbl No rpynnamM, Kaxgas M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHne (ANEeMEHT HaCTpPOWMKU) B 3TUX YPOBHSIX HasbiBaeTcs "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.

napameTp
PID.02

3HaYeHVe napamertpa

PID.02 gns ypoBHs
HacTtpoek ML, -
perynsitopa

w
z
Su
Xd |m———————————
o E | Mepexoa ocyuecTBnseTcs
E _ - = ANUTeNbHbLIM HaXaTnem - T T
@_,——” I Gonee 3 ¢ knasmwm oy IT---_ p N
> [O] s
@ — A hl—‘ T
§ E YpoBeHb YpoBeHb YpoBeHb H YpoBeHb YpoBeHb E
3 32 PID - “—|_CoRR CALO SYS SAVE 2
= > A A A A -
§ & %) M \ \ \ &n
3 (00)=~(000* (0 (@ @@ ()
g ) g é
213 8
E 25 @D 0000 (01) @1 01 01 0001
o) K @ I
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PucyHok 4.3 - [Juagpamma pexxuma KOHgbuaypauuu u HaCmpoex.

YPOBEHb

AIN

KOH®UTYPALINK ™

Homep
napameTpa

NMAPAMETP

\

~

alla

J

‘A MAPAMETP
p

o1
(I

\

HaxoAuTCA B pexume Bbibopa
YPOBHS KOHdUrypauum

3ABIAHHS 3ABOAHHS
( \ < 4 ~
I F 1@ |Onnn
Ly I I I I
\ J \ y
) A
cumeonii L nF [ ykaswisator 3HaueHue
0 TOM, 4TO perynstop napametpa

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 KOHUIypaumm n HacTpoek ocyluectenseTcs us pexvnma PABOTA anutensHeiM, 6onee 3-
X CeKkyHf, HaxaTuem knasuium [C1].

2. MNocne atoro Ha ancnnen 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.

Pexunm KoHdurypaumm oTnmyaeTcst oT pexxumMa uHankauum tem, Yto Ha gucnnee SABLAHHA
BbiBOAATCA cumBonbl L N F U v 3HayeHws napamMeTpoB BbIBOAATCSA Ha LMGPOBOM gUCNIen B
Mu2arweM pexnve.

4. Ha undposom aucnnee nosiButcs HassaHue ypoBHs koHdpurypaummy AIN...SAVE .- «A in I»...«5HuEy.
5. Mocne BbIGOPa HYKHOTO YPOBHS HYXHO HaXaTb KpaTKoBpeMeHHO knasuLly noateepxaeHuns [¢].

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

7. Ha umdpoBom aucnnee B MusarnuieM pexvMe BbiBeAeTCs 3HavyeHue napameTpa BbiOpaHHOro MyHKTa
MEHI0:

Hanpumep, «0001».

8. C nomoLupbto knasuL nporpaMMmmpoBaHis A ¥, npy HEOOXOAUMOCTH, NPOU3BECTU U3MEHEHNE 3HAYEHUSI
BbLIGPAHHOrO nNapameTpa, KpaTKOBPEMEHHO HaxaTb krasully [&] = perynatop cHoBa nepelger B Pexum
KOHMrypaumm — Ha undpoBOM AUCTINee NMOSBUTCS HOMEP MPEXHEro BbIBPaHHOrO MyHKTa MEHHO.

9. C nomoLLblo krnaBuw nporpaMMupoBaHns A WrycTaHOBUTL Criedyrowwmin HeoGXxoanMbl ANs U3MeHeHUs
MYHKT MEHI0, U T.4. NOKa Bce HeoGXoauMble MapaMeTpbl Ha AaHHOM YpOBHe pexuMa KoHdurypauum He 6yayTt
N3MEHEHbI.

10. [Ina Toro, 4To6bl BEPHYTCA K BLIBOPY YPOBHSA KOMMUIypaLmin HeoBXoaMMO HaxaTb knasuiy [CI].

11. [Janee BbibpaTb cneayoLlen ypoBEHb PEXMMa KOHUIrypaumm, KOTOPbIN HYXXHO N3MeHUTb. MNoBTOpuTb
nyHkT 5 —10. U Tak oo Tex nop, noka He BYAYT N3MEHEHbI BCe HY>XHble YPOBHU KOHMrypaumu.

12. Bbi3BaTb ypoBeHb SAVE. «S5HwE» MhCOXpaHUTb BCe M3MEHEHHble 3HA4YeHWs B SHEpProHe3aBMCHMON
namatu. pu coxpaHeHuM MapamMeTpoB B 3JHEProHe3aBMCHMOM NaMATU BbIXOA M3 YPOBHS KOHGMrypauum
OCYLLeCTBNAETCA aBTOMaTUYECKN.

13. Ecnun nameHeHHbIe, napameTpbl He HYXXHO COXPaHSTb B 9HEPrOHE3aBMCMMOW NaMSATH, BbIXO U3 pexnMa
KOHCDUrypaLMM OCyLLECTBNSETCA, AnUTENbHLIM, 6onee 3-x cekyHa, HaxaTuem knasuium [Q] unm no ucteyeHun
BPEMEHM 2-X MUHYT (NapameTpbl COXPaHATCA B ONEepaTUBHON NaMsaTh).
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4.7.2 HazHa4yeHue ypoBHeln KoHdurypauum, BbiI6op ypoBHA KOHduUrypauum

Tabnuua 4.2 - VIHOukayusi Homepa ypoB8Hs1 KOHghu2ypayuu

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

- ]
KoHdpurypauus BbixogHoro yctporictea DO1 DOT1 I:; | f: |
KoHdpurypauus BbixogHoro yctporictea DO2 DOT2 d | f: E
N N

HacTtpolika napameTpoB perynaropa CTRL i r L
Abcumccebl (X) onopHbIX TOYEK NIMHEapU3aLmm LNRX "_ mr ;
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
CoxpaHeHue napameTpoB SAVE

B panbHeliwem no TeKCTy PyKOBOACTBA/MO 3KCniyaTauuv uaeT cCbiflka Ha napametp u3 Tabnuubl napameTpos
perynstopa B Buae XXX.YY (Hanpumep AIN.01), rge XXX — Ha3BaHue ypoBHsi koHurypauum, a YY — Homep napameTpa (CMoTpu

pyCyHOK 4.4).

4.7.3 Bblbop napameTpoB

e [Ins Bbibopa napameTpoB Ha KaXaoM YpOBHE KOHUrypaumm Heobxoammo HaxvumaTtb knasuvwy [A] nnm
[V]. Mpn kaxgom Haxatuu knasuwyv [A] van [V] npoucxoout nepexop K criegylowemy wnv npegblgyliemy

napameTpy

I'IaEameTE 1 I
V4o

Y

b =

v J
Ca)
Lv )

'

PucyHok 4.5 - [Quazpamma ebibopa napamempoes Ha Kaxx0oM yposHe
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4.7.4 U3meHeHUA un puKcupoBaHue 3Ha4YeHUN

e YTOObl M3MEHWTb 3Ha4YeHWs napameTpoB nonb3ynTechb knasuwamu [A] wnn [V], a 3aTtem HaxmuTe
knasuwy [¢']. B pesynbTaTe 3HaueHus GyayT 3adMKCUPOBaHbI.

e Ecnu Ha ypoBHE M3MEeHEeHMs HacTpoek Obin Bbi3BaH napamMeTp AN MoauduKaumMn U He Haxumanach Hu
0[Ha U3 KNaBuLL B TEYEHNE OKOJO 2-X MUHYT, perynstop nepengeT B pexum PABOTA. Jaxe ecnu napameTp Obin
MOZMMULMPOBaH U He Haxumanack knasuwa [¢], To B TeyeHne OKOMO 2-X MUHYT, Perynatop nepeiaeTt B Pexum
PABOTA u nsameHeHune He bydem 3achukcuposaHo.

e Heobxo0umo MOMHUMbB, YTO MNOCMNE W3MEHEHUs 3HaveHus Heobxoaumo npPou3BecTM 3anncb B
SHeproHesasucumyto namsatb (cMm. pasgen 4.7.5), B NpOTMBHOM crnyvae BBeAeHHas WHdopmauua He Oyaet
coxpaHeHa npu OTKIMIOYEHUN NUTaHWA perynsaropa.

4.7.5 YpoBeHb pa3speLueHnsa KoHurypupoBaHusa perynsaropa no.cetu ModBus.
3anucb napameTpoB B IHEProHe3aBUCUMYIO NaMATb

KoHdurypupoBaHvne perynstopa Npou3BOAWUTCA Kak C nepegHen naHenu peryfsTtopa, Tak U no cetu
ModBus. Yepe3 uHTepdenc KoHUrypmpoBaHue nNpPoOuM3BOAUTCHA C MOMOLLBbI) MPOrpaMmHOro npunoxenunss MUK-
KoHdpurypaTop (pacnpocTtpaHsaeTcsa 6ecnnaTtHo) unu yeped SCADA cuctemy.

Ona Toro 4tobbl M36exaTb He CaHKLMOHWPOBAHHOIO W3MEHEHUs MapameTpoB KOHUrypauum 4yepes
UHTEpdENC CyLeCcTBYET ypOo8eHb 3aljumbi AOCTYNa K perncrpam koHdurypaumm. 3anpeTuTb unv no3BonmnTb JOCTYN
K 9TUM pernctpam MOXHO C BEPXHEro YPOBHS, @ Takke B MeHI0 KOHdUrypaummn peryfsTopa.

Pa3speluenns koHduryprposaHus no cetn ModBus paspeluaercs Ha BepXHEM YpOBHE YCTaHaBNMBaHWEM B
pernctpe 18 3HauveHus «1». Ecnu B aTom pernctpe Haxogutcs «O0», TO,KOHPUIYpMpoBaHNe Ha BEPXHEM YpPOBHE
3anpeLyeHo.

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

Mapamemp SAVE.00. Pa3zpeuweHue KoHguU2ypuposaHusi peayasmopa no cemu ModBus

3HayeHue napameTpa
BeinonHsemasn onepauus

SAVE.00
0000 [ns nameHeHus [OCTYRHBITONLKO PEFUCTPLI ONepaTUBHOrO ynpasnenus (1 — 12, 18).
KoHdurypaumoHHble perucTpbl (19=:1111) 4OCTYNHbI TOMNLKO AN YTEHUS.
0001 PaspelueHne koHdurypmpoBaHus.

KoHurypupoBaHue perynaropa ocyLecTBAseTcs ¢ nepegHen naHenu perynsaropa u
no nHTepdency.

lMapamemp SAVE.Q1. 3anuck rrapamempos 8 3HeEP20He3a8UCUMYIO MaMsimb

3HayeHue napameTpa
BbinonHsiemas onepauums

SAVE.01
0000 3anucb NapameTpoB B SHEProHE3aBUCKMMYIO NaMATb HE npou3eodumcs
0001 8amnucb NapameTpoB B SHEProHE3ABUCMMYHO NAaMATb MPOoU380OUMCS CNneayoLLmMM

obpazom:
1) MpounssecTn moandukaumio BCex He06XoANMbIX MapaMeTpOoB.
2) YctaHoBuUTb 3HaveHne napameTtpa SAVE.01 = 0001.

3) HaxaTtb knasuwy [¢&].
4) Ha pucnnee NMAPAMETP nosBstca cumBonbl " ", yKasblBad O TOM, 4TO
NPOVCXOAUT onepaLmns 3anncu B 3HeProHe3aBUCMMYIO NaMATb.

5) Tlocne ykasaHHbIX onepaum  OydeT  npou3BegeHa  3anucb  BCEX
MOOMULMPOBAHHBIX  NapamMeTpoB B 9HeproHesaBuMcUMyl namatb. [locne
npoBeAeHVsa 3anucy napameTpoB perynatop nepenget B pexum PABOTA. lMNocne
3anucu napameTp SAVE.01 aBTomatmyeckn yctaHaBnmBaeTcs B 0000.
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4.8 MNopsapnok HaCTPOMKM aHaNoroBoro BXxoga v aHanoroBoro Bbixoaa

Mpu HacTpoiike M MEepecTponke C OAHOrO TUMa BXOAHOrO CUrHanma Ha Opyroi Twn, Heo6XxoOMmo MpPUBECTM B

CcOoOoTBEeTCTBME creaytoulee:

- NnapamMeTpbl MEHI0 KOHdUrypaumm, oTeevatoLme TNy BXOOHOIo cMrHana,

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

Tunbl BXOAHBIX CUrHANoB, 1 MONOXEHWsi NepeMblvek NpuBeaeHsbl B Tabnuue 4.3.

Tabnuya 4.3 — NonoxeHus nepembldex O7isi pasHbIX MUM08 8X00HbIX CUSHAI08

MapameTp MeHo |[MonoxeHue nepembIvek Ha nnare
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], [6-6] | J11[3-4], J2 [5-6]
Ot 4 mA go 20 mA, RBx=100 Om AIN.00=0001 JP1[1-2],.[5-6] [nJ1 [3-4], J2 [5-6]
O71 0B no 10B, Rex=25 kOm AIN.00=0001 JPA[2-4], [5-7] | JT[3-4], J2 [5-6]
Ot 0 ™MB go 75 vB AIN.00=0001 JP1[1-2], [5-71 | 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]
Or0Bno2B 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 JP1[1-2], [5-7] | J1[1-2], J2 [3-4]
TCI 100M,Pt100, ot muHyc 50°C pgo nntoc 650°C AIN.00=0007 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C AIN400=0008 JP11[1-2], [5-7] | J1[1-2], J2 [3-4]
TXKK (J), ot 0°C go nntoc 1100°C AIN.00=0011 JP1[1-2], [5-7] | J1[3-4], J2[1-2]
TXK (L), ot 0°C pgo nntoc 800°C AIN.00=0012 JP11[1-2], [5-7] | J1[3-4],J2[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN.00=0013 JP11[1-2], [5-7] | J1[3-4],J2[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN.00=0014 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMMN10 (8), ot 0°C go nntoc 1600°C AIN.00=0015 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMNP (B), ot 0°C go nntoc 1800°C AIN:00=0016 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TBP (A-1), ot 0°C po nntoc 2500°C AIN.00=0017 JP1[1-2], [5-7] | J1[3-4],J2[1-2]

MpumeyaHus.

1. CmeLleHne BxogHoro curHana 4-20MA ycTaHaBnnBaeTcs NporpamMmmMHo.
2. XapaKTepuCTMK1 TUNOB BXOAHbLIX CUTHaNoB ApuBeaeHb! B pasgene 5.
3. MNopsiaok kanMbpoBKM BXOAHBIX aHANOroBbIX CUFHANOB NpuBeAeH B pasaene 5.

Mpu HacTpovike n NepecTPoKe: C-0AHOFO TMNa BbIXOAHOIO CMrHana Ha Apyron Tun, HeoBXOAUMO NPUBECTH
B COOTBETCTBUE MOJIOXKEHNE NEPEMbIYKIA HA MOAYE€ aHANoroBoro BeixoAa (YCTaHOBNEHHOM BHYTPU perynsaropa).
Tunbl BLIXOOHBIX CUTHANOB, M NOFIOXKEHUS NepeMbIYKM NpuBeaeHbl B Tabnvue 4.4.

Tabnuua 4.4 - [lonoxeHusAaepeMbiHeK 07151 pa3HbIX MUM08 8bIXOOHbIX CUEHAaI08
Kop BbIxoaa npu MonoxeHue nepeMbIYKu
3akase Ha MoAyrie aHanoroBoro
perynsitopa Bbixoga (puc.4.6.6)

Tun BbIXOAHOFO cUrHana

AHanoroBbIn Bbixog AO

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

MpumeyaHus.

1. MNopspok kanMbpoBKM BbIXOLAHOrO aHaNoroBoro curHana NnpuBeAeH B pasgene 5.

2. MNpu HeOBXOAMMOCTU HACTPOMKM aHanoroBoro Beixoda Ha curHan 0 B — 10 B, yctaHOBKM nepemblyek 1 kanubpoBka
npoussoguTcsa Ha curdan 0 MA — 20 MA, a Ha pa3beM napannenbHO KreMMaM, BnanBaeTcs HOpMUpyoLwmin peanctop 499 Om.
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Mepembiukn JP1, J1 1 J2 gna
HacTporku Bbibopa auana3oHa
n3mepeHusi, TMn Bxoaa

Mnata
aHanoroBoro
BbIxoaa (puc.6)

Mepembiuka J1 ana
BblGopa TMna
aHanoroBoro Bbixoaa

6)

PucyHok 4.6 — MonoxeHne nepemblyek Ha nraTe npoueccopa
a) \0cHOBHasi nnarta npoeccopa; 6) nnaTa aHanoroBoro BbIXOAa.

4.9 NepepatouHasn cyHkuusa NMULO-perynatopa

PerynsTop MAK-111 noctpoeH Takum o6pa3om, 4YTo B npouecce paboTbl B KaXabli MOMEHT BpemMeHu t Ha
BbIXoAe perynsatopa 6ynet cdopmupoBaTtbes Bo3gencTteue Y(t) B 3aBMCMMOCTM OT BXOAHOIO curHana perynstopa
E(t) — paccornacoBaHue mexay BxogHbiM napameTpom PV n 3apgaHnem perynatopa SP.

3aBrcMMOCTb Mexay BXOAHbIM curHanom perynsitopa E(t) n BeixogHeim Y(t) onpepenset nepepatoyHas
dyHKuMs perynaTopa. Anroputm npeobpa3oBaHuA perynatopa COAEpPXWT Tpu COCTaBndAwliMe perynsatopa:
nponopunoHansHasa  (M-coctaBnsiowas), wHTerpansHaa (U-coctaBnsowas) un  anddepeHumansHaa  (O-
cocTaBnsoLas).

B MWK-111 ucnonb3syetcst napannensHas ctpyktypa MUA-perynatopa. Anropyutmmnyeckasi cxema paboTbl
MNO-perynstopa napannenbHOW CTPYKTYPbl NOKa3aHa Ha pucyHke 4.7.

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

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

T dt
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rae K, — koadhduLumMeHT nponopumoHaneHOCTU 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) 1 | + AT Y
ol 0
d
T —
< dt

PucyHok 4.7 — lNapannensHas cmpykmypa N1/ peaynsamopa

4.10 Py4yHasn ycTaHOBKa napamMeTpoOB perynmpoBaHus no nepexonHoun yHKLUm
06beKTa perynmpoBaHuA

Ecnn 3apaHa nepexogHas yHKUMs obbekTa perynupoBaHust WinsoHa MoxeT ObiTb onpegerneHa, TO
napameTpbl PerynMpoBaHns MOryT ObiTb YCTAHOBMEHbl COrAACHO YCTaHOBOYHBIM AMPEKTMBaM, YyKasaHHbIM B
cnpaBoyHuKkax. MNepexogHasa yHKUMS B NOMOXEHWUU perynstopa «Py4HoOu pexum» MoxeT ObiTb 3anncaHa yepes
ckaykoobpa3Hoe W3MeHeHWe YNpaBnsiowWwero BO3OEWCTBUA W XapakTep perynupyeMon BenuyuHbl  MOXeT
peructpmpoBaTtbcs camonucueM. [Npu aTom nonyvaeTcs nepexogHas:yHkLms, npnbnmantensHO COOTBETCTBYIOLLANA
yKa3aHHOWM Ha puCyHke 4.8.

Xopowwve cpegHue BeNWYMHbI M3  YCTAaHOBOYHBIX ».MapamMeTpoB perynstopa JdaloT  cregyolime
aMnupuyeckne opmynebi:

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

MW - perynsaTtop:
KoacpdwmumeHT yeunenna Kp ~ 0,8 (L /D" Ko] )
Bpems nHterpmupoBanusa Ty ~ 34D

nupa - perynarop:
KoacpdumumeHT yeunenus Kp =1,2* (/[ D * Ko])
Bpems nHterpuposanusa Ty ~D
Bpewmsa anddepeHumpoBanma Tp20,4 * D

ve

[l 4

Ko=xly

A
v

—~~ Y

w D4

PucyHok 4.8 - lMepexodHast (hyHKUUSI 06beKma peaynupoeaHusi ¢ caMosbipagHUsaHuem

Y — ynpaBsnsioLLee BO3encTeme

y — ynpaBnsoLiee Bo3aencTane

X — perynupyemasi BenmivmHa

t — Bpems

D — Bpems 3agepxku

L - Bpems BblpaBHUBaHUA

Ko — nepegatoyHbivi k03 PMLUMEHT 0ObeKTa PerynMpoBaHus.
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5 KanubpoBka n npoBepka perynsatopa

KannbpoBka perynsatopa ocyLecTBnseTcs:
e Ha 3aBoge-usrotosutene npuv Bbinycke perynaropa
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

Mocne nogrotoBku perynaTopa K onepauun kanubposku (koHdurypaumn napameTtpoB AIN.00-AIN.03,
YCTaAHOBMNEHNS COOTBETCTBYIOLUMX MNEpeMbldek Ha nnate npolueccopa)  Mpou3BOAMTCA KanmbpoBka B
nocnegoBaTenbHOCTU, NpeacTaBneHHon B Tabnuue 5.1:

Tabnuua 5.1 — NocrnedosamernbHOCMb KanubpoeKu aHa10208020 8xoda

1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposku KoHTponb KoHTponb
KanmbpoBKku BXOZHOMo HayanbHoro BXOZHOTO KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBoro curHana 3HayveHus curHana 3HaYeHus KanMbpoBKM KanMbpoBKM
Bxoga Al LKanbl LuKanbl HavanbHoro KOHEYHOro

n3mepeHus, nU3MepeHus, 3HayveHus 3Ha4YeHus
mex.eo . mex.ed LwKarnbl LKanbl
n3mepeHust , n3MmepeHus ,
k00 ALl k00 ALl
MNAPAMETP NAPAMETP
(CAL ) || A L | HC CH) | L] || H)
) o
8 g 89 o
© B e K& D G & @
@ -a8r ® -ast
3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA
000w -[0580) | (0996) | Ga00) | (1969) | @669

ol ! ! <

BosBpar Ha BbIOOp ypOBHSA KOHUrypaLmm

H

* - knaBuwamu A ¥ Mpou3BoOAMTCS pyyHasi KanuBpoBka, a knasuwert ¥ - aBToMaTyeckas kannbposka

5.1.2 Mopsgok KanMGpOBKM 'aHanoroBoro BXxoda ANSA MOAKMIOYEHUS AATYMKOB C BbIXOOHbLIM
CUrHanoMm NoCcTosIHHOTO TOKa

1. B MeHI0 KOHQUrypaumm ycTtaHoBUTb BbiOpaHHbin Tvn gatymka (AIN.00), HWKHUIA 1 BepxHMI npegen
pasmaxa wkanbl (AIN.01 un AIN.02) n nonoxeHne peummanbHoro pasgenutens (AIN.03). [lMogknounTte K
aHanorosomy Bxogy Al peryngiopa MWK-111 o6pasuoBbii MCTOYHMK MOCTOSIHHOrO TOKa COMAacHO CXeMbl
NOAKINI0YEHUS NpeacTaBneHHor Ha puc. b.1. BeibpaTb ypoBeHb kanmbpoBku aHanorosoro Bxoga CLI.

2. Pexxum KOHMPOJIsi 8X00HO20 cueHara 07151 KanubposKu HavyaibHO20 3Ha4YeHUsT WKaslbl USMePEHUs.

BuiGop ocyliecTensieTca Haxatuem knasuwm [¢] ¢ vHaukaumen IL Ha amcnnee MAPAMETP. 3apaTb
3HayeHune BxogHoro curHana 0 MA (unu 4 mA), B 3aBMCUMOCTU OT TUMa CUrHana, u NPoOKOHTPONMPOBaThb Ha aucnnee
3ABOAHHA curdHan AN, kotopbin GygeT COOTBETCTBOBATbL HWDKHEMY Mpedeny (AIL ). Ecnn 3HayeHne BXOAHOro
curHana HaxoguTca B guanasoHe ot -005.0% po +025.0%, 1o Haxatmem knasuwn [A] nepentn B pexum
KannbpoBKM HKHero npugena wkansl CL. Ecnvn 3HaYyeHne aHanoroBoro BXoAa BbIXOOAUT 3a YKa3aHHbIA OManasoH,
TO KanubpoBka He MoXeT ObITb MpoBedeHa W Mpu NonbiTke ee npoBeaeHuss Ha gucnnee 3ABOAHHA nosiButcs
coobueHve Err.C. B atom cniydae crniegyeT NnpoBepuTb NOAKMHOYEHMS BXOOAHOIO CUrHamna, yCTaHOBKM Nepemblyek Ha
nnarte perynstopa, a Takke Tvn BbibpaHHoro aatdmka B nyHkte AIN.00 v elle pa3 NpoOKOHTPONMpPOBaTbL BXOAHOM
curHarn.

3. Pexxum kanubposku HayarbHO20 3Ha4YeHUs! WKallbl U3MEPEHUS.
Bbibop ocyliecTensieTcst HaxaTtnem knaesuwm [A] ¢ nHamnkaumenn CL Ha gucnnee NMAPAMETP. Bo3aMOXHbl
[Ba BapuaHTa KanubpoBKu:
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- pyyHasi KanubpoBka ocyllecTBnsieTcsl Haxatvem knasuw [A] wnm [V] KOHTpOnMpys 3Ha4YeHusi
nsmepsieMon nepemeHHon Ha aucnnee NMNAPAMETP

- asmomamuyeckasi ocywecmensemcs Haxatuem knasuwn [¥]. MooyepenHoe MmwuraHvue UHOMKATOPOB
“MIN"-“MAX” cBMOEeTENbCTBYET O NEPEXOAE B PEXUM aBTOMATMYECKOW KanubOpOBKM, KOTOPYHD MOXHO OTMEHUTb
MOBTOPHLIM HaxaTnem Knasuwy [¥] unu BbINONHUTL HaxatveM knasvwm [¢], o yem ByaeT cBuOeTENnLCTBOBATHL

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

4. Pexxum KOHMpOossi cuzHana 07isl KanubpoeKu KOHEeYHO20 3HaYeHUS WKarslbl UBMEPEHUS.
BuiGop ocyuiectensietcs knasuwen [¢] ¢ nHaukaumen IH Ha gucnnee NMAPAMETP. 3agaTth 3HaueHue
BxogHoro curHana 5 mA (nmm 20 MA) B 3aBMCMMOCTM OT TUMa CurHama M NpPOKOHTPOMMPpoBaTb Ha Awcrnnee

3ABOAHHA curHan ALT, koTopbin GygeTr coOOTBETCTBOBaTb BEpPXHEMY npeaeny (AIH). Ecnu,a10 3HaveHune

Haxogutcs B AmanasoHe oT 090.0% po +110.0%, To Haxatmem knasuwn [A] nepevitm B pPexvMMm Kannbposku
KOHe4YHOro 3HayeHus wkanbl CH. Ecnu 3HayeHwe aHanoroBoro Bxoda BbIXOAMT 3a YKasaHHbIA, AnanasoH, TO
kannbpoBka He MOXeT OUTb npoBedeHa U Npu NoOnNbiITkKe ee npoBedeHus Ha aucnneen3ABOAHHA nosisutcs
coobueHve Err.C. B atom cnyyae crieqyeT npoBepuTb NOOKMIOYEHNSI BXOAHOIO CUFHama, Ha nmaTte perynstopa, a
Takke Tvn BblopaHHoro aatymka B nyHkTe AIN.00 1 elle pa3 NpOKOHTPONUPOBATE BXOAHOW curHan B nyHkTe IH.

5. Pexum KanubposKku KOHEYHO20 3HaYeHUsl WKarbl U3MepeHUsl.
Kannbposka npou3BoaMTCA aHanormyHo n.3., ¢ YCTaHOBUBLUMMCSI KOHEYHbIM 3HauyeHuem. [pu atom B

napameTpe AIH (peructp 104) cdukcupyeTcst 3HayeHne BepxHero npegena curHana AL

6. Pexxum KOoHmMpossi napamempos KaaubposKu.

Beibop ocyuiectnsieTcs knasuwen [A] ¢ MHOMkaumen cooTBETETBEHHO/L — KOHTPONb HWXHEro npegena
curhana AU, H — koHTponb BepxHero npegdena curHana ALM. [Mpu @Tom KoHTponuvpyemble napameTpbl
KanmbpOoBKU AOMKHbI HAXOAUTCS B Auana3oHe ykazaHHOM B Tabauue 5.2 ons gaHHOro Tuna garyvka.

7. Haxatuem knasuwm [ O ] BepHyTca B MeHIO KOH(UIypauun perynstopa U Mpous3BECTU 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpoTMBHOM Cry4ae BBeAeHHas uHpopmMaumsa He byaeTt coxpaHeHa
NpuW OTKIMIOYEHUN NUTaHWSA perynaTopa.

Heo6xo0uMo moMHUMB, 4TO MOCNe MPOBEAEHNs KanmMOPOBKM HeOGXOAMMO MNpOW3BECTM 3anucb
napameTpoB B 3HEPrOHE3aBUCKHMYIO NamsiTb, B NPOTUBHOM ClydYae BBeAeHHasi MHhopMaums He GyaeT coxpaHeHa
NpyY OTKMHOYEHUN NUTAHKUS perynaTopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKHU

B npouecce py4How kanubposku He Tpebyercsa ToyHoro paseHcTBa curHanosB 0% wn 100% agwanasowa.
Hanpumep, MOXHO NpoBOAWTb KanubpOBKy Ans curHanoB 2% u 98% pamanasoHa. BaxHo nuwb TO, 4TOOBLI MO
UMPOBOMY MHAMKATOPY YCTAHOBWTH 3HAYEHUE, MaKkcuMarnbHO ONM3Koe K YCTaHOBMEHHOMY 3HAYEHWI0 BXOLHOro
curHana.

Ons noBbIlEHMS TOYHOCTU W3MEPEHUS BXOAHbIX aHarnoroBblX CWUrHanoB [OMYyCKaeTcs KanubpoBKy
Npou3BoanTb ANS BCeW Lenu npeobpasoBaHns curHana ¢ y4eTom BTOPUYHbIX Mpeobpa3oBaTenen curHanos.

Hanpumep, ans BxopgHow uenuinO0amyuk — rpeobpa3osamesns — peaynsmop MUWK-111 ncTovHuk
06pasuoBoro curHana noakntoyaeTes . BMeCcTo AaTymka, a onepaumsa kanubpoBKM BXOOHOIMO CUrHana nponsBOAMTCS
Ha perynaTope MAUK-111.

5.1.3 MNopspok KaﬂMGpOBKM aHanoroBoro Bxoga And noAgKnw4YeHua AOaTYNKOB TepMOMeTpoB
conpoTuBneHns

lNopsidok kanubposku 8xo0008 Ot MOOKI0YEHUSsT damy4uKko8 mepmMomempos corpomusnieHusi TCM 50M:

1. B napameTpax koHurypauum, AIN ycTaHOBUTB:
"pagmpoBoYHas xapakTepucTika aHanorooro Bxoga Al1 AIN.00 = 0003

2. Tlogkniounts MarasvH conpoTtuBneHun MCP-63 (unu aHanornyHbll perynstop C aHanornyHbiMu
XapaktepucTvkamm). k' Bxogy Al BMecTo nogkniodaemoro paTtuuka TepmonpeobpasoBaTensi CONpOTUBIEHMS
COrnacHO cxeme BHELWHWX coeauHeHun (cM. npunoxenne b.1).

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

4. B pexume KoHurypauumn yctaHosuTe napametp CL " KanubpoBka HayanbHOMO 3HaYeHus Likasnbl U3MepeHus
". Haxumaa knasuwm [A] vnu [V] ycTaHOBMUTE Ha Aucnnee 3HadeHue, COOTBETCTBYOLLEE 3HAYEHWUIO HUXKHEro
npegena Likanbl npu kanubposke "-50,0°C". Haxmute knaeuwy [¢].

5. BeibpaTtb napameTp CH " Kannbposka KOHEYHOrO 3HaYeHuUs LWKarnbl n3mMepeHus .
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6. Ha marasvHe conpoTMBNEHWUIA YCTAHOBUTE KOHEYHOE 3HAYEHWE COMPOTMBMEHWUS MpU KanvbpoBke Ansi
BblIGpaHHOro Tuna gartyvka 92,77 Om.

7. Haxunmas knasvwn [A] vnu [V] ycTaHoBUTE Ha Agucnnee 3HayeHue, COOTBETCTBYOLLEE KOHEYHOMY
3HAYeHWIo LWKanbl npy kanubposke "200,0 °C". HaxmuTe knasmwy [¢].

8. Pexxum KOHmMpossi napamempos KaraubposKu.

Beibop ocyuiectenseTcs knasuwen [A] ¢ MHOMKaUMENn COOTBETCTBEHHO L — KOHTPONb HWXHEro npepena
curHana ALUM, H — koHTponb BepxHero npepena curHana AL, lNpu 3TOM KOHTpoOnupyemblie napameTpbl
KanmbpoBKN AOMKHbI HAXOAUTLCA B AMana3oHe yka3aHHOM B Tabnuue 5.2 ans gaHHoro tvna gaTtyuka.

5.1.4 KanuGpoBka aHanoroBoro BxoAa Asisi TepMoasieKTpU4eckux npeodpasosarenei

[na Tepmonap npu kanubpoBke ycTaHOBWUTL TN Tepmonapsbl. K knemmam kanmbpupyemoro aHanorosoro
BXOAa MOAKMIOYUTL KanubpaTop HanpsbkeHus, Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 v aHanornyHeIn
perynaTtop ¢ aHanornyHblMu xapakrepuctmkamun. flanee kanvbposaTtb aHanoroBoiBX04 aHanorM4yHo TepMomMeTpam
CONPOTMBIEHUSA, YCTaHaBMMBas HayvanbHble W KOHEYHble 3HAYeHUS HanpskeHun, KOTopble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHUIO LKanbl BeiOpaHHOM TepMmonapsbl (cM. Tadnuuy 5.3).

5.1.5 Tabnuua gnanasoHOB MMHMManNbHbLIX U MaKCUManbHbIX 3Ha4YeHUW aHanoroBoro curHana B

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

ot 0 MA go 5 MA 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 > | oTOB go10B 1.400 — 2.400 14.50 — 21.00

S [or0Bao2B 1.400 — 2.400 14.50 — 21.00

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

ot OMB go 200 mB 1.400— 2.400 13.00 — 14.50

ot 0 MA go 5 MA 1.400=2:400 14.50 — 21.00

& | ot 0 MA 1020 MA 1.400 —2.400 14.50 — 21.00

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

0002 5 | or0B no10B 1.400 — 2.400 14.50 — 21.00

S |or0Bpo2B 1.400 — 2.400 14.50 — 21.00

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

ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50

0003 TCM 50M 1.500 — 2.500 4.800 — 6.000

0004 TCM 100M 3.900 — 4.900 10.40 - 11.60

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

TCIM 5001 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

TCI 100N 4.000 - 5.000 19.30 - 20.70

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

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

0008 TCM p.21 1.400 — 2.400 8.400 — 9.700

R o1 0 MA o 5 MA 1.400 — 2.400 14.50 — 21.00

o ot 0 MA go 20vA 1.400 — 2.400 14.50 — 21.00

§ ot 4 mA 1o 20 MA 4.000 - 5.000 14.50 — 21.00

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

§ or0Bge2B 1.400 — 2.400 14.50 — 21.00

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

= ot OMB go 200 mB 1.400 — 2.400 13.00 — 14.50

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 TMNM10 (S) 1.400 — 2.400 5.200 — 6.400

0016 TNP (B) 1.400 — 2.400 4.500 - 5.700

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

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

Tabnuya 5.3 - Tunbl damyukos u pekomeHOyemble npedersbl Kanubposku

Kon Bxopa T garwka MpenenbHble 3HaYeHUs1
AMana3oH ’ pagupoBoYHas MpeaensHble MHAULMPYEMbIE KZT_;%”%';’K:”"::’;'; 'I:cI:Ma
BXOHOIO XapaKkTepucTmka 3HauYeHUs Npy KanuGpoBke P pery. P
n HCX perynsitopa
Napamerp curHana
Hauan. KoHeuHoe
3HauyeHue 3HauYeHue
Ot 0 MA oo 5 MA 0 mA 5MA
OT1 0 MA oo 20 VA 0 MA 20 MA
Ot 4 mA po 20 MA OT1 0,0 % 8o 100,0 % 4 mA 20 A
0001 OTr0Bpoo10B JnHenHas WA B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
OTr0Bpoo2B eaHuuax® 0B 2B
Ot OmMB go 75mB 0 mB 75 vB
Ot OmMB go 200mB 0mB 200 mB
O1 0 MA oo 5 MA 0 MA 5 MA
OT0MA 020 mA | KBaAPaTMIHES 0 mA 20 WA
OT 4 MA go 20 MA (Bxoa kanm6pyetcs Ot 0,0 % go 100,0% 4 vA 20 MA
0002 OT0Bpoo10B Lo VNN B YCTAHOBIEHHbIX- TEXHNYECKMX 0B 10B
KaK NMMHeNHbIN, 3aTem .
OT0Bpoo2B eaVHUALAX 0B 2B
Ot OMB go 75mB | YeTanasnmsaerca 0 mB 75 vB
Ot OMB g0 200mB | KB3APATVIHAS WKana) 0 wvB 200 MB
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 matoc.200,0 °C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go ntoc 180,0°C | 41,710 om 93,640 om
TChN 501, W100=1,391 OT1 MuHYye: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 nstoc 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 muHye 50,0 °C go nntoc 650,0 °C 79,950 om 333,820 om
0008 TCn p.21, W4o=1,391 O1 muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA IlnHeapusoBaHHas 0 MA 5 MA
OT1 0 MA oo 20 MA | (Bxog kanubpyeTcs 0 mA 20 MA
Ot 4 MA 0o 20 MA | Kak NMHENHbIN, 3aTem O71 0,0 % Ao 100,0 % 4 mA 20 vA
0009 OT0B oo 10B yCcTaHaBnumBaeTcs WINK B YCTAHOBMEHHBLIX TEXHNYECKMX 0B 10B
OoTr0Bpoo2B nuHeapu3oBaHHasi eanHnuax 0B 2B
Ot OmB go 75mMB LwKkana, cM{ pasgen 0 mB 75 mB
OT1 OMB go 200mMB | 5.2) 0 mB 200 mB
JlnHeapusoBaHHas
Bxog kanunbpyercs kak
TNIMHENHbIN, 3aTEM
0010 Tepmonapa yCcTaHaBnmBaeTcs AnanasoH TepMonapsbl
NHeapu3oBaHHas
LKana, CMxpasgen
5.2)
0011 (Tf)p""o”apa PRKE KK () OT 0°C go nnoc 1100°C OmB | 63,792 MB
0012 (TLe)p""O”apa TXK %K (L) Ot 0°C Ao nnioc 800°C OMB | 66,442 MB
0013 (Té)p"’w”apa TXKH | 1w (E) OT 0°C fo nntoc 850°C OMB | 64,922 vB
0014 (Tlf)p"“”apa XA %A (k) OT 0°C Ao nntoc 1300°C OMB | 52,410 B
0015 L‘flﬁ’_l"’;%”(asp)a TNN10 (S) OT 0°C go nnoc 1600°C OmB | 16,777 MB
0016 (Tg)p""o”apa T 1P (B) OT 0°C fo nntoc 1800°C OMB | 13,591 mB
0017 (TAG_F;")“”apa TBP | 18P (A-1) OT 0°C go nnioc 2500°C OMB | 33,647 uB

5.1.7 Koppekuusi nokasaHMn gaTymka TepMOKOMMNeHcaumm

[aTtymk TepMmokomneHcaummn (BXo4 TemMnepaTypHON KOMMNEHCaLMN X0NoAHOroO crnasi TepMonap) ycTaHOBMEH
Ha TbINbHOW CTOPOHE perynsitopa.

C nomowbio napametpa SYS.04 npousBoauTCH KOppEKUMs 3HAYeHWst TemnepaTtypbl AaTyvka
TepMoKkoMneHcauun. B gaHHoM meHw uudppoBor gucnnen 3ABOAHHA nokasbiBaeT 3HaveHue Temnepartypbl
nonyyYeHHoe OT AaTynka TEPMOKOMMNEHcauun, To eCTb TemMnepaTtypy cpefbl, B KOTOPOW HaxOAMTCH BO3Me KIeMM Ha
TbINIbHON CTOpPOHEe perynatopa. [pyu HeobxoaMMOCTHN, OTKOPPEKTUPOBATL 3HAYEHNs AaTyvMka TEPMOKOMMNEHcauuy B
napameTpe SYS.04 c nomoLLbo knaBuL nporpaMmmmnpoBaHms A V.
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Hanpumep, ecnu peanbHasa Temnepartypa cpefbl, B KOTOpo HaxoanTtes gatumk 28,5°C, a B nyHkTe SYS.04
nokasbiBaet 28,8°C, T0 Heob6xoamMmo knasuwen [ V] ymeHblNTb 3HavYeHne Ha aucnnee 3ABOAHHA ¢ 28,8 go 28,5.
HaxaTb knasuwy nopTteepxzeHust [¢] U coxpaHUTb M3MEHEHWsI B COOTBETCTBYIOLMM MyHKTE MEHIO (CM. pasgen
4.7.5).

5.2 lnHeapu3saumsa aHanorosoro sxoga Al

PyHKUMS nMHeapu3auun nogdvHeHa aHanorosoro Bxogda Al. JlMHeapusauus [aeT BO3MOXHOCTb
NpaBUNbHOIO PU3NYECKOro NPeACTaBnNeHNs HENNMHENHbIX Perynupyemblx U M3mMepseMblX NapaMeTpoB.

* C nomowpbro nuHeapusayuu MOXHO Mpou3goOumb, Harfpumep, Kanubpoeky emkocmeu e numpax, mempax
Kybuyeckux unu Kunoepammax npodykma, 8 3a8UcCuMocmu 0m U3MEPEHHO20 8X00HO20 Cu2Hana yposHs 8 eMKocmU.

|_|pl/1 MHANKaunn nMHeapmsyemon BeNMM4YnHbI BXOoAa A|, onpegendavwWmMMU RnapaMmeTpaMmn  ABNAKTCA
Ha4vanbHoe W KOHe4YyHOoe 3Ha4deHud LKanbl (ﬂpOLI,eHTHOG OTHOLWIEeHNe K Ounana3oHy msmepeva), nonoxexHune
ageunmMarnbHOro pasgenutend, a Takke 3KBUOMCTAHTHble OMOpHble TOYKWU NHeapusaunn. KpVIBaﬂ NnHeapusauun
nMeeT «neperioMmneHna» B ONMOPHbIX TOYKaX.

5.2.1 NapameTpbl NMHeapu3auumn Bxopa Al

Hanpumep, napameTpbl MHeapusauumn aHanoroBoro Bxogaa cnenymowme:

KoHgpueypayusi aHanoz2oeo20 exoda Al

AIN.0O0 = 0009 — Tun wkanbl aHanorosoro Bxoaa Al - IMHeapn3oBaHHas
AIN.06 KonunyecTtBo yyacTtkoB nuHeapusaumm sxoga Al
AIN.03 [MonoxeHwe geurmanbHOro pasgenurens

A6cuyucchkl onopHbIX MoYekK TuHeapu3ayuu exooa Al

LNRX.00 Abcumcca HavanbHOro 3Ha4eHus (B % OT BXOAHOrO curHana)
LNRX.01 Abcumcca 01-ro yyacTka
LNRX.02 Ab6cuucca 02-ro yyactka
LNRX.18 Abcuucca 18-ro yyactka
LNRX.19 Abcuucca 19-ro yyactka

OpduHambl ONOPHbIX MOYeK JiuHeapu3ayuu exoda Al

LNRY.00 OppakHaTa HavanbHOro 3HadeHus (curHan B Tex. ed. oT -9999 no 9999)
LNRY.01 OppauHata 01-ro y4acTtka
LNRY.02 OpaunHaTta 02-ro yyacTtka
LNRY.18 Oppaunarta 18-ro y4yacTtka
LNRY.19 OpguHaTta, 19-ro yyacTtka

5.2.2 OnpepeneHue onOpPHbLIX TOYEK NMHeapusauumn
5.2.2.1 OnpederieHue Kosiu4ecmea OropHbIX MOYEK TIUHeapu3ayuu

Mocne onpegeneHuss HeO6GXxoOMMOro KOnM4YecTBa YYacTKOB JMHeapu3auuMn HeobxoauMo 3ajaTtb 3TO
3HauyeHue B napameTpe AIN.06. pegensl nameHeHns napametpa AIN.06 ot 0000 go 0019.

Bbibop HEOBXOAMMOFO KONMYEeCTBa Y4aCTKOB NIMHEApU3aLmMm NponsBoaAnTCst U3 coobpaxkeHus obecneyeHus
HeOOX0AMMONM TOYHOCTU N3MEPEHNS.

512:2.2 OnpedernieHue 3Ha4yeHUl OMOPHbLIX MOYEK NUHeapusayuu

[nsa kaxaoro/3HavyeHns nHAMLMpYyeMoro BxoaHoro 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 HEOBXOAUMOCTUN MHTEPNONMPOBATL) U 3aaaTh 3HAYEHWE NS COOTBETCTBYHOLLEN OMOPHOM BENMUYMHBI BXOLHOMO
dusnyeckoro curHana Xi (B8 %, ot 00,00% po 99,99%). CoorBetcTBYytowme 3HadveHuss 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 Abcuucca HavanbHOro 3HavyeHns (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 egmHuuax ot muHyc 9999 po 9999 c ydyetom

aeunmMarnbHoOro paa,qenmenﬂ) BBOOATCA B NapamMeTpax:

OpOuHambI OMOPHbIX MoYeK JIUHeapu3ayuu exoda Al

LNRY.00 OppguHaTa HavanbHOro 3HayeHus (curHan B Tex. ed. oT.MyHye:9999 no 9999)
LNRY.01 OpguHaTta 01-ro yyacTtka
LNRY.02 OpguHaTta 02-ro yyactka
ENéY.18 OpauHata 18-ro yyactka
LNRY.19 OpauHata 19-ro y4yactka

5.2.3 MNpumepsbl NnMHeapu3aum CUrHanoB

Mpumep 1. IlnHeapusauma curHana, nogaBaemoro Ha Bxopa Al,

npeacTtaBneHHas rpacguyeckn (KpMBOM)

MH,D,VILI,IApyeMOG 3Ha4yeHune B
TexXHU4YeCKknx egmHuLax

PeanbHas xapaktepucTuka,
npeacTaBreHHas rpadunyeckn

°c A
OpguHaTta
3-ro yyactka > 999.9
InHeapuso-
750,0 3-1 yu. BaHHas
OpavHaTta Xapakre-

2-ro yyacTka T pucTuka

2-1 yu. N
Opauara |, 3500 axontoro
1-ro yyacTtka A
curHana
1-1 yy.
A X
20,00 50,bO / 60,00 /99,99
HauanbHoe Abcuuncca Abcuuncca Abcumcca
3HayeHune 1-ro y4actka 2-ro yyacTka 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. JIlnHeapusauma curHana, nogaBaemoro Ha Bxopa Al,

npeacTaBrieHHas rpagyMpoBOYHOM Tabnuuen

JInHeapusaums curHana cHumMaemoro ¢ Tepmonapbl rpagyuposku Tl n nogasaemoro Ha Bxog Al,

LIZANTAN.COM

OunanasoH nsmepsiembix Temnepatyp 0 - 1400°C, guanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).
Ons obGecnevyeHns HeobGXOOMMON TOYHOCTU wu3MepeHus Bbibupaem 20 y4yacTKOB nuHeapusauum W
pacuMTaHHble 3HayeHnss B % BXOQHOMO CWUrHana Ans KaxdoW OMOPHOW TOYKM BBOASATCA B COOTBETCTBYHOLLMIA

napamertp.

KoHgpuaypupyembie napamempsi 01151 npumMepa 2:

AIN.00 = 0009 Tvn wkanbl BTOporo 651oka - nMHeapunsoBaHHas
AIN.06 = 0019 KonuyecTBo y4acTKoB nnHeapusaumm
AIN.03 = 0000, MonoxeHne geummMansHOro pasgenurens
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MapameTpbl KOHUIypaLmm paccunTbIBaOTCA U BBOAATCS cornacHo Tabnvue 5.4.

Tabnuua 5.4 — Pacuem u 8800 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 emopo2o 6s510Ka emopozo 6510Ka
Howmep Beodumoe Howmep Beodumoe
napamempa | 3Ha4yeHue, | napamempa.| 3HaveHue,
°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 ENX2.03 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 BbiXOA4a HEOOXOOAMMO MPMBECTU B COOTBETCTBME MOJIOXEHUE
nepemblYk1 Ha MoAyne aHarnoroBoro BbixoAa (YCTAHOBMEHHOM BHYTpW perynatopa). TuMbl BbIXOOAHBIX CUrHamnoB 1
NonoXeHne nepemblYKek NpMBeLeHbl B Tabnuue4.3.

YpoBeHb KannbpoBKM aHaNOroBOrowBbLIXO4a UMeeT Tpu napametpa. [Napametp CALO.00 ncnonb3yetcs
AN UHOMKauumM aHanoroBoro BbixodasB %. Ecnu perynstop MUK-111 HaxoguTcs B py4YHOM pexuMe, TO B 3TOM
NYHKTE MOXHa TaKke Npon3BOAUTL U3MEHEHUSI COCTOSIHMA aHanorosoro Beixoga AO.

MyHkTel CALO.01 1 CALO.02 ncronb3yloTcsa AN KanmbpoBKM HAYanbHOTMO M KOHEYHOrO 3HaYeHWs LKanbl
aHanoroBoro BbixoAa. [Nopsagok kannbpoBKu,CneayoLLuii:

1. MoakntounTek aHanoroBomy Beixogy AO perynstopa MUK-111 o6pasLoBbIi M3MepUTEnbHBIN PerynaTop
- MUMamMnepMeTp NOCTOAHHOro TOKa.

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

3. Haxumasa knasvwu fA] vnu [V] ycTaHOBUTE BENWYMHY BLIXOAHOIO CUrHana no MunnuamnepmeTpy
paBHyto 0 MA (nnn 4 mMA), coorseTcTrytolyto 0% gnanasoHa, B 3aBUCUMMOCTU OT UCMOSTHEHNS TUna curHana.

4. Haxartb knasuwy [&].

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

6. Haxumasa knaeuwm [A] vnu [V] ycTaHOBMTE BENWYMHY BLIXOAHOMO CUrHama no MunanamnepmeTpy
paBHyto 5 MA (unn 20 mA), cootBeTcTBytowyto 100% AnanasoHa, B 3aBUCMMOCTU OT UCMOSNIHEHUS TUNa curHana.

7. Haxatb knasuwwy [¢].

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

9. Haxmute knasuwy [¢].

Heob6xodumMo noOMHuUmMb, 4TO TOCMNEe MPOBEdEHUS KanMbGpoBKM Heobxoaumo Mpou3BecTU 3anucb
napaMeTpoB B SHEProHEe3aBMCMMYO NamsaTb (CM. pasgen 4.7.5), B NpOTUBHOM criyyae BBeAeHHas MHdopmauns He
OyneT coxpaHeHa nNpuv OTKIIOYEHUN NUTaHWSA perynsaropa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxuBaHue - KOMMNEKC paboT, KOTOpble MPOBOAATCA MEPUOANYECKU B NIIAHOBOM
nopsigke Ha pabotocnocobHom Groke C Lenbio NpeaoTBpalleHns O0TKa3aMm, NPOATIEHUs ero cpoka criyx0bl 3a cyet
BbISBNIEHNSA N YCTPaHEHUS NPeaoTKa3HOro COCTOAHMA ANS NoaAepKaHnus HOpMaribHbIX YCNOBWIA 3KCMyaTaLun.

6.1.2 TexHuuyeckoe oOBCRyXuBaHWe 3akKnioyaeTcsa B NpoBedeHWM paboT MO KOHTPOMO TEXHWYECKOro
COCTOAHUA U nocneayowemy yCTpaHeHUo He4OCTaTKOB, BbIABIIEHHbLIX B NpoLecce KOHTPOMA, npocbmnaKqueCKomy
O6Cﬂy)KI/IBaHVIIO, BbINONTHAEMOMY C yCTaHOBJ'IeHHOVI nepnoan4HOCTbio, ANMUTENbHOCTBbIO U B onpenesieHHOM nopsake,
YCTpaHEeHU OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CuUNnamMu nepcoHana, BbINONHAKLIEro \TexHn4yeckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeSOCTOPOXHOCTU WU MpaBUNAMKU IKCNyaTauMM MoOXeT cTaTb
NpPUYNHON TPAaBMUPOBAHUA NepcoHana unu noBpexaeHns oopyaoBaHus!

6.2.2 [Ona obGecneyeHusi 6Ge3onacHOro wucNonb3oBaHUA o06GOpPyAOBaHUA HEYKOCHUTEINbHO
BbIMNOJTHANTE yKa3aHUs AaHHOW rnasbl!

6.2.3 K oakcnnyatauumu perynsatopa QONyckawTCs nuvua, MMerowue /paspewerHve ana paboTel Ha
anekTpoycTaHoBkax HanpsxeHnem Ao 1000 B n nayumsLumMe pykoBoACTBO MO 3KCAMyaTauumn B NONIHOM obbeme.

6.2.4 JOkcnnyatauus perynsitopa paspeluaeTcs npu HamuyMu MHETPYKUMM MO TexHuke GesonacHocTu,
YTBEPXKAEHHOW MNpeanpuaTueM-noTpedbutenem B YCTAHOBMEHHOM »MOPSAKE W yyuTbiBaKOLWER crneumduky
NMPUMEHEHUS perynsitopa Ha KOHKpeTHoM obbekTe. [pi aKkcmmyaTtauun Heobxogumo cobnogaTb TpeboBaHMs
pevicteytowmx npasun MT3 n MNTB ana anekTtpoyctaHoBok HanpsxeHnem Ao 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuYeckue, paboTbl’ AOMKHbI MPOBOAUTLCA MPU  OTKIHOYEHHOM
ANEKTPONUTaHWN.

6.2.6 3anpeu.|,aeT09| noAaKkn4aTb U OTKIHOYaTh COEAUHUTENN NPU BKIMKOYEHHOM 3N1EKTPONMUTAHUN.

6.2.7 TwaTenbHo npon3soanTe MNOOKMAKYEHNE C cobnoaeHnem NONAPHOCTU BbIBOOOB. Henpanu'leoe
nogKnvYeHne wunn nogknyeHne pa3beMoB MNpu BKMKOYEHHOM MUTAHUM MOXET NPUBECTU K MNOBPEXAEeHUIo
ONEKTPOHHbIX KOMMNOHEHTOB perynatopa.

6.2.8 He nogkntoyarite HEUCNONb3yeMbI€BbIBOAbI.

6.2.9 Mpu pasbopke perynstopa.nsisi ycTpaHeHWUss HeUcrnpaBHOCTE PerynsaTop AokKeH GblTb OTKIOYEH OT
CEeTU 3NEKTPONUTaHUS.

6.2.10 Mpun nssnevyeHnn perynstopa U3 Kopnyca He npukacaiTechb K ero anekTpu4eckumM KOMMOHEHTaM U He
noaseprante BHYTPEHHME y3bl U HACTW yaapam.

6.2.11 Pacnonaramte perynstop Kak MOXHO [anee OT YCTPOWCTB, FeHEepupYHLLMX BbICOKOYACTOTHbIE
nsnyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MallWHbl, UM NPUGopbI, UCMOMb3YOLME UMMYIbCHbIE
HanpsbkeHusl) Bo usbexaHune c6oeB B paboTe.

6.3 NopsaaoK TeXHMYECKOro obcnyxuBaHus

6.3.1 B,3aBMCUMOCTY OT perynsipHOCTM NPOBEAEHUS TEXHUYECKOE 06CNYKMBaHUE AOIKHO BbITh:
a) NeproguyecKM, KOTOPOE BbINOMHAETCS Yepes KarneHaapHble NPOMEXYTKN BPEMEHN;

6) amanTvMBHBLIM, KOTOPOE BLIMOMHAETCA MO HEeOBXOAMMOCTU, TO €CTb, B 3aBMCUMOCTU OT (PaKTMYECKOro
COCTOSIHUS PErynsATopa M Hanuuus cBoBGOAHOro 06CnyXu1BatoLWero nepcoHana.

6.3.2 YcTraHaBnuBaTCs Takme BUAbl TEXHUYECKOro 06CnyXnBaHus:

a) TexHn4yeckoe obcnyxrMBaHUe Npu XxpaHeHMKn, KOTOPOE 3akryaeTCcs B NepekoHcepBaLmn perynsatopa npu
OOCTMDKEHUN MPENENbHOIO Cpoka KOHCEpBaUWM BO BpEeMsl XpaHEHWss B COOTBETCTBMM C TpeboBaHMsIMU
aKCnyaTauMoHHOM LOKYMEHTaLMu;

0) TexHuM4eckoe obCnyXMBaHME NPU TPAHCMOPTUPOBKE, KOTOPOE 3aKI4YaeTcs B MOArOTOBKE perynsatopa K
TPaAHCNOPTMPOBaHUIO, AEMOHTaXe U3 TEXHONOIMYECKOro 000pyaoBaHUA U yNakoBKe Nepes TPaHCNOPTUPOBAHNEM;



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

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM
41

B) TeXHWYecKoe oBCnyxvBaHWe Npu KCMyaTauum, KOTOpoe 3aKnioyaeTcsl B MOArOTOBKE perynsatopa nepea
BBOLOM B 3KCMryaTauuio, B MpPOLECCE ee IKchiyatauum W B MEPUOAMYECKON MpOBEPKE paGoTocnocoBHOCTM
perynsatopa.

6.3.3 lNepuognyeckoe TexHWYeckoe obCMyXMBaHWE NpW JKChnyaTauum perynatopa ycTaHaBnmBaeTcs
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
aKcnnyaTaumm.

6.3.4 MNepuognyeckoe o6CnyxMBaHNe OOMKHO NPOBOAUTLCA B Crieaytolem Nopsiake:
a) NpoBecTM paboTbl, KOTOPLIE BbINOSHSATCSA NPY TEXHUYECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBIEHME U30NSALIUY;

B) NpoBepuTb paboToCnOCOBHOCTL perynaropa.

6.3.5 TexHuyecknii OCMOTP perynatopa BbINOMHAETCA 06CnyXvBalLWMM [NepCoHanoM \ B criegyloLem
nopsigke:

a) nepeq Hayanom CMeHbl cnefyeT NMPOBECTU BHELLHWIA OCMOTp peryrnatopa. OcoboeBHumaHve crnegyet
06paTUTb Ha YNCTOTY MOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXaHUYECKUX NOBPEXAEHNNA:

6) NnpoBepuUTbL HAOEXHOCTb KPENeHns perynsatopa;

B) MpPOBEPUTb TEXHUYECKOE COCTOsiHME npoBOoAOB (kabenen) Ha 'LWeNOCTHOCTb M 3alUMLIEHHOCTb OT
MeXaHUn4YeCcKnx I'IOBpG)K,D,GHI/Iﬁ.
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7 XpaHeHune u TpaHCNnopTUpOBaHue

7.1 YcnoBuAa 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 NpW TemnepaTtype
oKkpyxatowiero Bosgyxa oT muHyc 40°C po nmoc 70°C n oTHocutenbHow BnaxHoctn ot 30 go 80% (6es
KoHAeHcauum Bnaru). [JaHHble TpeboBaHusA ABMSTCA PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B nomeLlleHUM He [OOMKEH codepXaTtb MbiMv U MPUMECUM arpeccuBHbIX »NapoB M ras3os,
BbI3bIBaOLLMX KOPPO3UIO (B YACTHOCTM: ra3os, coAepKallnux CEPHUCTbIE COEANHEHUSA UMM aMMUAK).

7.1.4 B npouecce XpaHeHUW WUNK 3JKChfyaTauum He KrnaguTte Taxenble NpeameTsl Ha PerynaTop u He
nogBepramte ero HuKakomy MeXaHn4eCkomy BO3OENCTBUIO, TaK Kak yCTpOVICTBO MOXeT »aedopmmnpoBaTtbCa U
noBpeanTbCA.

7.2 TpeGoBaHUSA K TPAHCMOPTUPOBAHUIO PErynaTopa U.ycrnoBus, Npyu KOTOpbIX
OHO AOJTKHO OCYLLEeCTBNATLCS

7.2.1 TpaHcnopTupoBaHue peryndaTtopa B ynakoBKe npeanpuatna-n3rotoBuTena ocyllecTBnaeTcAa BCeMu
BMOamMu TpaHcrnopTa B KpbITbIX TPAHCMOPTHLIX CpeacTBax. TpaHCNOPTMPOBaHNE caMmoneTammn AOSMKHA BbINOSHATLCA
TOJIbKO B OTarninBaeMbIX repMeTu3npoBaHHbIX OTCEKax.

7.2.2 Perynatop [OMKeH TpaHCNOPTMPOBATLCHA B KAMMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYHOT
ycnosusam xpaHenusa 5 cornacHo MOCT 15150, Ho npu gaeneHun HeHWxke 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 1 TpaHCROPTUPOBaHUM 3aMakoBaHHbI PerynaTtop He JoShKeH
noABepratbCsl Pes3kUM yAapam W BIUSIHUIO — aTMOCepHbIX 0cagkoB. Crnocob pasmelleHVs Ha TpaHCMOpPTHOM
cpefcTBe JOSKEH UCKNoYaTh NepeMeLleHre perynaropas

7.2.4 MNepep pacnakoBbiBAHMEM NOCMEATPaHCNOPTMPOBAHUA NpK OTpULAaTENbHON TemnepaType perynsrop
HeobX0aMMO BblAepXaTb B TeYeHMe 3 4acoB BYCNOBUsIX XpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTMN M3rotoBuTenA

8.1 MNpomnssoanTens rapaHIMpyeT. COOTBETCTBME perynaTopa TexHn4eckum ycnosuam TY Y 33.2-13647695-
003:2006. MNpwn He cobniogeHnn noTpebutenem TpeboBaHui yCnoOBWI TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagkv u aKcnnyatauum, ykasaHHbIX B'HaCTOSALWEM PYKOBOACTBE, NOTpebuTenb NywaeTcs npaBa Ha rapaHTuio.

8.2 lapaHTUiHBLIN CPOK SKCmayataumm - 5 net co AHA OTIPy3ku perynstopa. [apaHTUiHBLIA CPOK
aKcnnyatauun U3fenuin, KoTopble MOCTaBAATCA Ha 3KCrmopT - 18 MecsAueB CO AHA NpocnefoBaHus MX Yepes
roCyAapCTBEHHYIO rpaHuidy. YKpauHel.

8.3 Mo pgoroBopeHHOCTM ¢ NOTpebutenem NpeanpusTUe-M3roToBUTENb OCYLLECTBISIET NOCHerapaHTUnHoe
TEXHUYECKOE OBCNYXMBaHUE, TEXHUYECKYID MOAAEPXKKY W TEXHUYECKUMEe KOHCynbTauuu Mo BCEM BuOaM CBOEWN
NPOAYKLMM.
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NMPUNOXEHUA

NMpunoxeHune A - NabapuTHbIe U NpUCOEeAUHUTESIbHbIE
pasmepbl

Pasmepsbi yugpoesnix uHoukamopoe (ducnees): MMAPAMETP, 3ABLJAHHA

MIK-111

ZAMIKPOA 45

PucyHok A.1 — BHewHul 8ud u paamepbl 4ughposbix uHOUKamopos pezynsmopa MUK-111

Bud Bud
cnepedu c6oky

PekomeHdyemasi monuwuHa wuma om 1.00 5 mm.

PucyHoKA.2 - [abapumHble pasmepsbi peaynsmopa MUK-111

Pa3memka omeepcmuli Ha wjume

! 150 min

100 min|

_____ I R I 45 *06

PucyHok A.3 - Pasmemka omeepcmuli Ha wume
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NMpunoxeHune b - NoaknoyeHne perynatopa. Cxembl
BHEeLWHNX coeanHEeHUuMn

AuckpeTHbie BLIXOAB  Myranue aHanor.

DO1, DO2 naTwKa
DO1 D02 =21B, 25mA
*
Nuranne
24V
X1 1112 13
) | SR AT

PEeTHLIE BLIXOAM  Muranue aHanor.

DO1, DO2 narimuka

DO1 DO2 =218, 25mA
e —

6) ucnonHeHus Ha ~220B

PucyHok B.1 - [NodknrodeHue sHewHUX yerned K peaynsamopy MUK-111
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MpunoxeHue b.1 MogkniovyeHne aHanNoOroBbIX 4aTYNKOB C MACCUBHbLIMU
BbIXxogamu

Mutanune ananor.
naryuka
=21B, 25MA

AHanoroebiBxoa

PucyHok b.2 - lNodkmoyeHue k peaynsmopy MVK-111 aHano2oebix 0am4uKog ¢ naccusHbIMU 8bIxodamu

lMpumeyaHue. NonoxeHns NnepemMblvek AN HACTPOWKN aHaNOroBbIX BXOAOB NpMBeAeHsbl B Tabnuue 4.3.
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MpunoxeHue B.2 Moaknio4yeHne ANCKPETHLIX Harpy3okK

0 Tpauau-
crop

ISy Pene

Pene

Tpaxan-
crop

PucyHok b.3 - lModkntoyeHue uHOYKmMuBHbIX Hagpy3okk.peeynsmopy MUK-111

lMpumeyaHus.

Mpn NOAKMIOYEHUM WHOYKTUBHBIX HAarpysoK (pene, MycKaTtenu,  KOHTaKTopbl, coneHouabl U T.n.) K
OVCKPETHBIM TPaH3UCTOPHBLIM BbIXOAaM KOHTpoIfepa Bo U3bexaHue BbIXoAa U3 CTPOsi BbIXOAHOIO TpaH3ucTopa 13-
3a 0OOnMbLIOrO TOKa CaMOMHAYKUMM napannenbHo Harpyske (OOMOTKe pernie) HeoGxoOuMMO ycTaHaBnvMBaTb
Gnokupyrowmin guoa VD — cM. cxeMy NoAKoYeHnsl. BHeLWHWI guoa ycTaHaBnNnBaTb Ha KakaoM KaHarne, K KOTopomy
noAKIoYeHa UHOYKTUMBHAS Harpyska.

Tun yctaHasnuBaemoro auoga KO209, KO258, 1N4004...1N4007 wnu aHanornyHelii, paccyMTaHHbli Ha
obpaTHoe HanpsixxeHne 100B, npsimoni Tok 0,5A.

PekoMmeHAauum nNo NogKno4YeHN0 MHAYKTUMBHOM Harpy3ku Ansi MexaHu4ecKkoro pene.

rae, R1 peauctop MINT-1-39 OM-5%;
C1 koHgeHcatop K73-17-630B-0,1-0,5 mk®-10%;
RH nHAYKTUBHas Harpyska.

PucyHok b.4 - Cxema nodkntodeHusi uHOyYKmueHoUl Hazpy3ku Onsi MexaHU4ecKozo pere

MpumeyvaHus.
1. Ha pucyHke B.4 ycrnoBHO nokasaHO pacnofioXeHWe W HasHavyeHue 3amblKaloWwyX KOHTaKToB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcMmanbHO AonyCTMMOE HanpshKeHne U MakCMMarbHO AOMYCTUMbIVA TOK:
- 8o 250B (8A) nepemMeHHOro Toka npu pe3ncTUBHOW Harpyske;
- 8o 250B (3A) nepemMeHHOro Toka npu MHAYKTMBHOW Harpy3ke (cosg=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocTosiHHOrO TOKa Npy PE3UCTUBHOWM Harpyske.
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MpunoxeHnune b.3 Cxema nogknovyeHns nHtepdenca RS-485

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

L oo 1200m R
v RS485
Ro D :I“
8- 3
Lo
RGND
A+ B- A+ B- A+ B- |7 [0 32 ycrpoiicTs A+ B-
01 02 03 31
MUK-111 MUK-121 MUK-21 MTP-8

PucyHok Bb.5 - OpeaHusayus uHmepgbelicHoU c8s3u MexX0y KOMMbLIOMePOoM U peaynsmopamu

1. K ogHomy nopty COM wunn USB komnbioTepa MoxeT ObiTb MOAKAYEHO A0 32 yCTPOMCTB, BKMOYas
npeobpasoBatens nHtepdericos bIrN-485 (brin-52).

O6was annHa kabenbHOM NMHUK CBA3N He JomkHA npeBbiwaTe 1200Mm.

B kayecTtBe kabenbHOM NMHUK CBS3U NPEANOYTUTENBHO UCAONL30BAaTh 3KPaHNPOBAHHYIO BUTYIO Napy.
OnvHa otBeTBneHun L, JomkHa ObiTb Kak MOXHO MEHbLUEN.

K wnHTepdencHelM Bxogam, pacrnonoXeHbiM B KpPavHUX TOYKax COEAMHWUTENbHOW NUHUKM Heobxoammo
NOAKMNIOYNTL ABa TepMUHanbHbIX pesuctopa conpotusneHvem 120 Om (R1 n R2). TMopkntoyenue
pesuctopoB k perynatopam Ne 01 — 30 He TpebyeTcs. MogknioyeHne TepMmnHanbHbIX Pe3ncTopoB B Grioke
npeobpasoBannst nHtepdencos brNN-485 (BIMA-52)remoTpn B P3O Ha BMA-485 (BrNW-52). MNoakntodeHne
TepMmuHaneHux pesuctopos B MUK —111 cmoTpu npunoxexuve 6.3 (pucyHok B.5).

arwh

Pasbem-knemma X2 JInHuns ceasm
(3kpaHnpoBaHHas BMTas napa)

.|
MpuemonepenaTymk E +A
RS-485 o } {?
; I 23] 1|RGND
1200m  XP5 I
[ 1
GND | ‘\r ___________ .
100 Om 1 MopkntoyeHwe
— 1 TEPMUHANBHOTO !

PucyHok b.6 - PekomeHOyemasi cxema rnoOkroyeHuUsi uHmepgbetica RS-485
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKUNMN

MpunoxeHue B.1 O6wme cBegeHun

MwukponpoueccopHbin perynsatop MUK-111 obecneyvBaeT BbIMONHEHNE KOMMYHWKALMOHHON OYHKLMW MO
uHTepgericy RS-485, no3sonstollen KOHTPONMPOBaTh ¥ MOAMMULMPOBATL €ro napameTpbl NPY NOMOLLN BHELLHETO
YCTPOWCTBA (KOMMbOTEPA, MUKPOMPOLLECCOPHOWM CUCTEMbBI YNPaBEeHnst).

WHTepdpenc npegHasHayeH ANs KOHAUIypupoBaHWs perynsTopa, ANs WUCMONb3oBaHWA B KayecTse
yaaneHHoro yctpoincTtea npu pabote B COBpEMEHHbIX CETAX yrnpasneHus n cbopa nHdopmaumu (npuema-nepegaym
KOoMaHg 1 gaHHbix), SCADA cuctemax u 1.M.

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

Ons paboTbl He06X0AMMO HaACTPOUTbL KOMMYHUKALMOHHbIE XapakTtepucTnkn perynatopa MUK-111 takum
obpasom, 4TOObl OHWM coBnaganu C HacTpovikamu ObMeHa OaHHbIMU [MaBHOrO KOMMbHTEpa. XapakKTepuCTUKK
ceTeBoro obmeHa HacTpamsatotcst Ha YPOBHE SYS koHdwurypaumu.

Mpu obmeHe No MHTEpdENCHOMY KaHany CBA3W, ecrnv NPOUCXOAWTy nepedadar /AaHHbIX OT perynatopa B
ceTb, Ha NnepefHen naHenu perynatopa muraet nHgmkatop IHT.

MporpammHo gocTynHble pernctpbl perynatopa MUK-111 npuBeaeHsl B Tabnuue B.1 pasgena B.1.

Hoctyn k peructpam onepatunsHoro ynpasneHus Ne 0-18 pa3pelueH ROCTOSAHHO.

JocTyn Kk peructpam nporpammupoBaHust U koHdpurypauum, Ne 19-411 paspelwsaetcsa B cnyvyae yCTaHOBKM
«1» B perucTpe paspelueHus nporpaMmmmpoBaHusa Ne 18, KoTopoe BO3MOXHO OCYLLECTBUTb Kak C NepeaHen naHenm

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

KonunuectBo 3anpaluvBaeMblX PEFMCTPOB He [OMKHO MpeBbiwaTth 16. Ecnv B kaape 3anpoca 3akasaHo
6onee 16 pernctpos, perynatop MUK-111 B oTBEeTE OrpaHnyMBaET UX KONMYECTBO A0 NepBbIX 16-Tn perncTpos.

Mpu nporpammupoBaHnn ¢ OBM HeOOXOAWMO KOHTPONMPOBATb AMana3oHbl U3MEHEHWUs] 3HAYeHuin
napamMeTpoB, ykasaHHble B Tabnuue B.1 pasgena B.1.

Ons obecnevyeHnss MUHMManNbHOLO BPEMEHWM peakumum Ha 3anpoc oT OBM B perynstope cyuiectByet
napameTp — SYS.02. «TaiM-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynsatopa 1 Takt = 250 Mkcy». MuHumaneHo
BO3MOXHble TalNM-ayTbl AN pa3nNUYHbIX CKOPOCTEN crieayoLume:

Tanm-ayT,
Bpems nepenaum
B CUCTEMHbIX TaKTax
CkopocTb, butic Kagpa 3anpoca, 1 TaKT = 250 MKC
MceK
(Time out [C-T-])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

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

(10 6uT * 8 GanT + 7 6UT)
Tnepepauu = 1000 * , Mcek
V 6uTt/cek
Ecnn Habnogatotcs Yactble cbou nMpu nepefade AaHHbIX OT perynsatopa, TO HeobxoauMo YyBenuyuTb
3HayeHue ero TaiiM-ayTa, HO MpY 3TOM YYEeCTb, YTO HEOBXOAMMO YBENMUYUTL BPEMS MOBTOPHOIO 3anpoca oT IBM,
T.K. BCerga Bpemsi NoOBTOPHOTrO 3anpoca AOMKHO ObITb Gorblue TaliM-ayTa perynsTopa.
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PucyHok B.1 - BpemeHHble gnarpammel yrnpasneHus nepegasemmnpuemom 6noka nHtepdencos brNi-485
(BNA-52)

Taelayt — 3adepxka Ha aBTomaTuyeckoe nepeknoveHnerblN-485 (BlMNX-52) Ha npvem paHHbiX. OHa

cocTaBnsieT BpeMsi nepefayun ofgHoro baiita.
Tdelay2 — BPEMS peakLmmn yCTPONCTBa Ha 3anpoc AAHHbIX.
Taelays — 3aepxKa Ha nepefady nocnegrero 6anrta us bydepa B NuHMIO.

Tronuein — MUHUMAaInbHOE BpeMs OTBETA.

Mpumep pacyeTa NonHOro BpeMeHu 3anpoca — oTeeta anga ckopoctu 115200 6ut/c.

Bpems nepegaym kagpa 3anpoca u kagpa otseTa npu ckopoctu 115 kbut/c coctaBuTt 0,76 Mcek.
Trepeaaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)

[NonHoe BpeMa Kaapa 3anpoca — oTBeTa:
Tronuein = TTx + Tdelay + Trx + Tdelay. = 0,76 +3+0,76 + 1 =6 mc.

WTak, 3a 1 cekyHay MOXHO ONpOCUTb PErNCTPOB:
N = 1000mc / 6mc £10 = 176,
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MpunoxeHue B.2 NMporpammHo AocTynHble perucTpbl perynatopa MUK-111

Tabnuya B.2 — lMpozpammHo docmyriHbie peaucmpbl peaynsmopa MUK-111

T s ©
os
S3g E 3 HaumeHoBaHue napameTtpa [dvana3oH n3meHeHus
Z2Icl 28 | dopmar MyHkT
If=9 c (mecAaTUYHbIE 3Ha4YeHUSA)
>5 £ o OaHHbIX MeHHo
e 6 o
PerncTp naeHTMdKaLmMm perynsitopa : %Eg E)EC (aravierme
03 0 SHORT | SYS.03 | Mn.6aiir - kog (Mogens) perynsitopa 11 DEC, Dl HEX (no-Gai
Cr.6ainT - Bepcus nporp. obecnevexns 08 DEC Py (no angHo)
08 11 DEC (no-6anTtHo)
03 /06 1 SHORT nsgsg:':m 3HaueHne aHanorosoro Bxoga Al, napameTp OT MR T QR 0 9999
03/06 2,3 BYTE BbB((O),D,bI CocTosiHne anckpeTHbix Beixogoe DO1, DO2 SRREIYCH 1 — BrmoseH
Nepennsis 3HayeHve ynpaBnsioLLero BO3AencTems, OT.000,0 go 099,9 @
03/06 4 SHORT ngHgnb nogaBaeMoro Ha aHanorosbii Beixog AO
perynsitopa
03/06 5 BYTE nﬁgﬁggsﬂ Pexum paboThl perynstopa 0= pyuHoit, 1- aBTomMaTy.
03/06 6 | SHORT ”ﬁapjg‘;':” 3anaHHas Touka OT muryc 9999 Ao 9999
03/06 7 SHORT YnpaBneHue nepemeLLeHemM NMiybCHOro -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 PID.02 Bpewms anddepeHumpoBanus Ot 0000 o 6000
03 /06 12 Peseps
03 13 Peseps
03 14 BYTE 0O6006uWeHHas curHanusaumsa 0 - HopMm, 1 — curHanusaums
03 15 Peseps
03 16 Peseps
03 17 Peseps
0 — 3anpeuweHo, 1 — paspeweHo
03/06 18 BYTE SAVE.O0 | PaspeweHue U3MeHEHUs peaucmpos U3MEHEeHUS KOHgbU2YPayUOHHbIX
peaucmpos,
03/06 19 SHORT AIN.00 Tundukansi Ot 0000 pgo 0017
03 /06 20 SHORT AIN.O1 HuxHWih.npegen pasmaxa Lukanbl OT MuHyc 9999 no 9999
03 /06 21 SHORT AIN.02 BepxHui npegen pa3maxa Lkanbl OT MnHyc 9999 go 9999
03/06 22 SHORT AIN.03 FlonoxeHune geunmansHoro 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 7
03 /06 24 SHORT AIN.05 MakcvumanbHasi onvTensHoCcTb uMnynbcHon nomexu | OT 000,0 go 005,0 2
03/06 25 BYTE AIN.O7 MeTog TeMnepaTypHOI KOPPEKLIMIN BXOOHOTO 0 — py4Hast
curHana ot Tepmonapsl 1 — aBTOMaTMN4eckas
3HayeHve TemnepaTypbl B peXnMe py4Homn OT MuHyc 099,9 no 999,97
03706 26 SHORT A KOPPEKUMM BXOZHOIO curHana ot Tepmonapsi
03 /06 27 SHORT | CORR.01 | KosdhduumeHT Koppekuum (CMeLLeHne) OT MuHyc 9999 no 9999
03 /06 28,29 | SHORT 88$;gg Jlorvka paboTbl BbixogHbix ycTporcts DO1, DO2 Ot 0000 Ao 0006
03/06 30, 31 Peseps
DOT1.01 | AnuTenbHOCTb MMMYrbCa BbIXOAHBIX YCTPOWCTB 000,0 ? — cTaTuyeckui
03/06 | 32,33 | SHORTI| po1901 | DO1wDO2 000,1-999,9% — UMnybCHBIA
DOT1.02 B avanasoHe wwkanb
03/06 34, 35| SHORT DOT2.02 Ycraeka MIN DO1, DO2 BbIGpPaHHOrO TUMa AaTyunka
DOT1.03 B avanasoHe wikanb
03/06 36, 37 | SHORT DOT2.03 YcraBka MAX DO1, DO2 BLIGPAHHOTO TUNa AATUMKA
03/06 38,39 | SHORT gg%gj 'vcTepesuc BoixogHoro ycTpoiictea DO1, DO2 OT muHyc 9999 Ao 9999
DOT1.05 | BesonacHoe nonoxeHue BbIXOOHOTO YyCTPOMCTBA 0 — nocnegHee NonoxexHue
03/06 | 40,41 TSHORT 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 NpoTMBOMNOSIOXHOM Ot 0000 go 9999
HanpasneHun
03/06 48 SHORT CTRL.06 30Ha HeYyBCTBUTENBHOCTH 3-X MO3MLIMOHHOTO OT1 0000 o 9999
perynaTtopa (MepTBas 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 109,99
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 OT1.0000 o 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" OT MuHye.9999 no 9999
03 /06 57 SHORT CTRL.15 | 'nctepesunc TeXHONOrMYeCKOn curHanusaumm Ot 0000 8o 9999
McTouHUK aHanoroBoro curHana Ans ynpaeneHus Ot 0000 00 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-o6paTHoe
03/06 60 SHORT AOT.02 g(;qaanoe 3Ha4YeHne BXOOHOro curHana paBHoe OT MuHYyc 9999 no 9999
o BbIXOHOIO curHana
KoHeuHoe 3HayeHue BXOAHOro curHarna paBHoe Ot MuHyc 9999 no 9999
03/06 61 SHORT AOT.03 100% BbIXOOHOrO cuUrHana
03 /06 62 SHORT AIN.06 KonunyecTBo ToYek nMHeapusaumum Ot 0000 oo 0019 ”
63 — LNRX.00 | AGcumccbl ONOpHbIX TOYEK NMHEeaph3aunm Ot 00,00 go 99,99
03/06 82 SHORT LNRX.19 aHanorosoro Bxoga Al
83 — LNRY.00 OpavHaTbl ONMOpHbIX TOYEK NMHeapusaLmm OT MuHyc 9999 no 9999
03/06 | 402 | SHORT | | NRY.19 | ananorosoro exopa Al
03 /06 103 SHORT AIN.09 MuvHUManbHoe 3HavyeHne BxogHoro curHanaALll 1500 — 6000
03/06 104 SHORT AIN.10 MakcumanbHoe 3HavyeHne BxogHoro curdana AL 2000 — 22000
03/06 105 SHORT CALO.00 | 3HayeHue kanubpoBku Havana wkanbl Bbixoga AO Ot MuHyc 9999 no 9999
03 /06 106 SHORT CALO.01 3HayeHne KanmbpoBku koHLa Lkanbl Bbixoga AO OT1 MuHyc 9999 no 9999
03 107 SHORT SYS.04 3HayeHne KoppeKLMn NoKasaHUn aaTymka OT MuHyc 9999 no 9999
TEepMOKOMMeHcaLUn
03 108 CnyxebHasi undopmMauums
03 109 SHORT 3HayeHne BxogHoro curHana ALIMN 1500 — 22000
03 110 BYTE Owunbka Bxoda
03 111 BYTE Owmnbka KanmbpoBKku MobutHo
03 112 BYTE Owwubka nonb3oBaTENs Npy KanNnubpoBKe
03 113 SHORT SYS.02 Tanm-ayT kagpa 3anpoca Ot 0000 go 0200
03 114 SHORT SYS.00 CeTeBol agpec Ot 0000 o 0255
03 115 SHORT SYS.01 Ckopoctb 06MeHa Ot 0000 oo 0012
MpumeyaHums.

1.  Perynatop MUK-111 obmenunBaercs aaHHbimMyM no npotokony Modbus RTU B pexume "No Group Write" -
CTaHAapTHbIN NpoTokon 6e3 noaaepXku rpynnoBoro ynpaeneHust AMCKPETHIMW CUTHanamu.

2. [aHHOe uMcno npeAcTaBAeHO. B perucTpe Liensiv 6e3 AeummansHOro pasgenutens (3anatou). Hanpvumep, ecnu B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.

3. Peructp 18 «PaspeweHue npoepamMmupos8aHusi», B CllyMae yCTaHOBKW ero 3HadYeHusi B «1», paspeluaet usmeHeHue
KOHMrypaumoHHbix pernctpoB No,19-111. YcTaHoBKy «Pa3peweHue rnpoepamMmMupo8aHusi» MOXHO OCYLLECTBUTb C
nepcoHansHor OBM mnu.c nepegrel naHenu perynatopa (yposeHb SAVE.00). Mpu Hanvmuum B 18 pernctpe «O»
[OCTYMHbI ANS U3MEHEHNS TOMBbKO perMcTpbl onepaTtMBHOrO ynpasneHus 1-12, a octanbHble ANS YTEHUS.
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Mpunoxexue B.3 MODBUS npotokon

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

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

Kagp Modbus coobuieHusa cneaytoLmn:

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

Foe k<16 — konuyecTBO 3anpaluvBaeMbiX peructpoB. Ecnu B kagpe 3ampoca. 3akasaHo 6Gonee 16
perucTpos, perynatop MVK-111 B oTBeTe orpaHMyMBaeT Nx KONMYECTBO A0 nepsbix 16-TU PErMcTpoB.

B.3.2 Device Address. Agpec ycTpoucTBa

Appec perynsatopa (slave-yctponctea) B cetn (1-255), no kotopomy obpaiiaerca SCADA cucrema
(master-yctponcteo) co csovm 3anpocom. Korga yganeHHbIi KOHTpOnnep nockisiaeT CBOW OTBET, OH pasMellaeT
3TOT e (COOCTBEHHbIN) agpec B 3TOM nore, 4Tobbl master-ycTponcTBo 3Harorkakoe slave-ycTponcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIA KOA onepauumn

MWK-111 nogaepxvsaeT cnegyoLime pyHKunn:

Function Code DYHKLMA
03 YUrteHne pernctpa(oB)
06 3anucb B 0OUH perucTp

B.3.4 Data Field. Mone nepepaBaemMbIx AaHHbIX

Mone pAaHHbIX coobleHns, nockinaemoro. SCADA™ cucteMol yaaneHHOMY KOHTPOMMepy COAEepXUT
no6aBoyHO MHpopmaLmio, KoTopas Heobxoauma slave-ycTponcTBy ansa Agetanuaaumn oyHkumi. OHa BKIoYaeT:

® HayarnbHbIV agpec perncTpa n KoNUYecTBo perncTpos Ans oyHkuumn 03 (YTeHne)

® aJpec perucTpa n 3HavyeHHuUe 3TOro permctpa ansa gyHkumm 06 (3anuchk).

Mone AaHHbIX COOBLLEHUS!, NOCLITAeMOro B OTBET yAaneHHbIM KOHTPOIEPOM COAEPXUT:
® KonnyecTBO GaiiT oTBeTa Ha oyHKUMio 03 1 coaepKMMoe 3anpallrBaeMbiX PEMMCTPOB
® afpec perucTpa U 3HadyeHHue aToroperncTpa aAns gyHkumm 06.

B.3.5 CRC Check. None 3Ha4e€HMsA KOHTPONIbLHOW CYyMMbI

3HaveHne 3TOro Moms. - pes3ynbTam, KOHTPONS C MOMOLLBI UuknmMyeckoro usbbitouyHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHus, coobuieHnss (address, function code, data) nepepatowee ycTponcTeo
paccuutbiBaeT CRC kog'm nomelyaeT ero B KoHel, coobuieHusi. MNMprnemMHoe ycTponctBo paccumteiBaeT CRC kof
NPUHSATOro coobLleHnsiin cpaBHUBAET ero ¢ nepeaaHHelm CRC kogom. Ecnn CRC kop He coBnagaeT, 370 03HavaeT
4YTO MMEET MeCTO KOMMYHUKaLMOHHasA olunbka. YCTPOWCTBO He BhINOMHAET AENCTBUA U HE JaeT OTBET B criydae
o6HapyxeHuss CRC ‘oLumnbku.

MocnenoBatensHocTb/{CRC pacyeToB:

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

{WUcxniovatowiee NI c nepebimu 8 6uT BanTa cooblyeHus un cogepxmmbim CRC peructpa.

. CoBur_pesynbTaTta Ha oauH 6UT BNpago.

. Ecnu egeuraembin 6ut = 1, nckniovarowee UMM cogepxxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnn coByraemblivi 6UT Hynb, NOBTOPUTDL LUar 3.

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

. Ucknrovatowee UK co cnegyowmmm 8 6ut 6anta coobuieHuns n cogepxmmbim CRC pernctpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce 6anTbl coobLeHnst He obpaboTatoTcs.

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

OCONOO AR WN -~

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

YTteHune Heckonbkux peructpoB. Read Multiple Register (03 )
Cnepyowmin doopmat ncnosnb3yeTca A5 nepefayn 3anpocoB OT KOMMbIOTEPA U OTBETOB OT YAAIEHHOro

yCTpPOMWCTBA.

3anpoc yctponctey SENT TO DEVICE:

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

Foe «NUMBER OF REGISTERS» 1 n <16 — konu4yecTBO 3anpalunMBaeMbiX perncTpoB. Ecnn B kagpe
3arnpoca 3aka3aHo Gonee 16 peructpos, perynatop MUK-111 B oTBeTe orpaHMYMBaeT uUX KONMUYECTBO [0 MEPBbIX

16-Tn perncTpos.

Mpumep 1:

1. YteHune perucrtpa

3anpoc yctponctey. SENT TO DEVICE: Address 1,,Read (03) register 1 (Setpoint)
DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctBa. RETURNED FROM DEVICE: Setpointset 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 pernuctp

Cnepyiollas KOMaHaa 3anucsiBaeT-onpeaeneHHoe 3HadeHune B pernctp. Write to Single Register (06)

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

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

YcTaHoBUTE BpeMs AndpepeHumpoBaHus perynatopa 74 cekyHabl B yCTponcTee ¢ agpecom 20.
Set Td to74,sec (004A Hex) on Device address 20.

3anpoc yctponctBy. 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 PekomeHaaumMm no nporpaMmmMmpoBaHnio o6MeHa AaHHbIMU C
perynatopom MUK-111

B.5.1 Tpu onepauusax Beoga / BbiBoga (C nporpaMmHbiM ynpasnenunem DTR/RTS), Heobxognmo
yaepxusatb curHan DTR/RTS fo okoHuaHus nepepaudv kagpa sanpoca. [na onpegeneHns MomeHTa nepefayu
nocriegHero cumeona u3 6ydepa nepepgaun COM nopTa pekoMeHAyeTcs MCMonb3oBaTb AaHHYH (YHKLMIO:
WaitForClearBuffer.

void WaitForClearBuf(void)
byte Stat;

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

B.5.2 Kagp oTBeTa oT perynsatopa nepefaeTtcs perynsaTopoM ¢ 3agepXkot 3 — 9 MC OT MOMeHTa NpUHATUS
Kagpa 3anpoca. [Ina oxuaaHns kagpa otBeTa He pekoMeHayeTcsa ucnonb3oBaTte WinApi: Sleep( ), a ucnonssosaTb
OVERLAPPED cTpyKTypy v onpefensatb nonyyeHne oTeeTa oT{perynsaropa cnegyoLwmm KogoM:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TaimayT Ha nony4eHve oTBeTa.

B.5.3 MNocne nepenayn kagpa oTBeTa perynsaropy Heobxoamma naysa =1Mc Anst NePEKIiOYEHUS B PEXUM
npvema. [ns oxuaaHust Takke He pekoMeHgyeTcs ucnomnb3oBaTb yHkumio WinApi Sleep( ).

B.5.4 Tlpumep pacyeTa KOHTPOIbHOM 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 )
{
cre A= *buff++ ; /I crc XOR with data
bit_counter=0; /l reset counter

while ( bit_counter < 8)

if (‘erc & 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--; /I adjust byte counter
}
return (crc); /l final result of crc

}
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MpunoxeHune B.6 Bnok KOHTponsa own60oK

B crucTemMe BO3MOXHbI OLLIMGKK Tpex TUMOB.
1) «Owubka Bxoda», KOrga BXOAHOW CWIHan BbIXOAMT 3a nNpenenbl OOMNYCTUMOrO AuanasoHa C

nocnegyowen nHankauuen Errl nnn ErrH Ha gucnnee NMAPAMETP 1 cooTBEeTCTBEHHOW YCTaHOBKOW
6utoB B peructpe 110

Perictp 110 “Owwbka Bxoga” ckrnagbliBaeTCcs 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
Mnagwwnn 6ant

Crapwwin 6ant
2) «Owmbka kanmbposkn» — napameTpsl kannubposkn Al nnmm Al | BbIXOAST 3aA0NYCTUMBIA AMANA30H.

KoHTponupyetca Ha ypoBHax AIN.09 u AIN.10 gna cpaBHeHWs C faHHBIMM Tabnuubl 5.2 ans
COOTBETCTBYIOLLIEro TUna gatunka. Bo3amoxHas npuymMHa — HeBepHO NpoBeaeHa kanubpoBka.

Perictp 111 “Ownbka kanmbpoBkn” cknagblBaeTcs Co crneayowmx 6uTos:
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 03 03 03 03, 03 03 03 03
Crapwwin 6ant

Mnagwwnn 6ant

MHoukaums paHHo owunbkn Bo3MOxHa Tonbko B pexume KOHOUTYPAUUA. Tpu Hanuymu
COOTBETCTBEHHOM OLUMOKM BKIIOYAETCH COOTBETCTBEHHbIE MHAMUKATOPbLI A — BEPXHWI NMpeaen curHana

AUI BHe ponycTumoro gnanasoHa, V- HxkHUM npegen curHana AU BHe gonycTrmoro guanasoHa.

«Ownbka nonb3oBaTens» npu KaJ'IVI6pOBKe nMMeeT MecTO Mnpu nonnuTke 3adaTb napamMeTpbl,
KOTOpble BbIXOOAAT 3a ,D,OI'IyCTVIMbIVI avnanasoH Ona. OaHHOro Tuna BXOAHOro  CurHana.

MaoeHtudpmumpyetca coobueHne ErrC Ha gucniee MAPAMETP c ycTtaHOBKOW COOTBETCBEHOIO OMTa B
peructpe 112.

Perictp 112 “Ownbka nonb3osaTtens” cknagblBaeTCsa Co.caeayoLLmx 6uTos:

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

Mnagwwn 6ant
But MAN — cooTBeTCcTBYyeT ,OLIMOKENNIpU KanubposBke ¢ nepegHen naHenu, REM — cootsBeTtcTByeT
nonbITKe 3anMcun 3aBeAoMO OLLMGOYHbIX lapaMeTpoB KanMbpoBKM C BEPXEHOIO YPOBHS.

CoobueHne ErrC KBUTUpYETEs NOBTOPHLIM HaxaTueM knasvwwm [¢].
Bo3MOXHbIE NPUYKHBI:

- OTCYTCTBME BXOOHOro curHana,

- HECOOTBETCTBME BbIOPAHHOIO TUMA BXOOAHOIO CUrHamna yCTaHOBIEHHbIM NepeMbIYKaMm;
- He nMpoBoAMnack kanvbpoeka.,
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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 ymorn- usme- nen pumeyaHue
YaHuto HeHusA
peHus
PID (F :d) Hactpoiuka koadpcpuumnentos MU perynatopa
00 KoadbdpuumeHT ycunenus | eq. Ot 000,1 go 050,0 001,0 000,1 4.9
MW perynaTtopa
01 Bpems uHTerpupoBaHusi | cexk. Ot 0000 go 6000 0020 0001 -//- | 0000,— oTkn.
02 Bpemsi Cexk. Ot 0000 Ao 6000 0000 0001 -//- [*0000 — oTkn.
ancdepeHumpoBaHms
AIN (H 1) HacTpoika napameTpoB 65noka npeo6pa3oBaHus aHanorosoro
BxogHoro curHana Al
00 Twn aHanoroeoro Bxoaa 0000 — nHTepdericHbI BBOA 0000 0001
0001 — NUHENHbIN
0002 — kBagpaTU4ecKni
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
TNMHeapu3npoBaHas
0011 — Tepmonapa TXK (J)
0012 — Tepmonapa TXK (L)
0013 — Tepmonapa TXKH-(E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TIM10 (S)
0016 — Tepmonapa TIP (B)
0017 — Tepmonapa. TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHyc 9999 09999 000,0 Mnagwwin | 4.8
pa3maxa Lkarnbl en. paspan
02 BepxHuii npegen TexH. | OT munye 9999 709999 000,0 Mnagwwit | 4.8 | Ecnv n.00 BuiGpan 8
pasmaxa LwKanb! en. paspsi Avanasore 0006-0008,
0011-0017 TO 3Ha4YeHne
03 MonoxeHune 0000 0000 STUX MYHKTOB U3MEHNTb
JeLmManbHOro 000,1 4.8 | nenbas.
pasgenutens 00,02
0,003
04 MocTosiHHast BpemeHu Cek. OT.000,0 no 600,0 000,0 000,1 3. 000,0 — oTkn.
LmcpoBoro punbTpa 71
05 MakcumanbHas cek. Ot 000,0 go 005,0 3. 3awmTta oT MMNYNbCHbIX
ANUTENbHOCTb 7.1 | nomex
MMMYNbCHON NOMEexXu
06 KonuyectBo yyacTkoB OT 0000 o 0019 0000 0001
nuHeapu3sauumn Bxoga Al
07 MeToa TemnepaTtypHou 0000 — pyyHasi koppekuus 0001 0001 T=Tuam+Tkop.py4
KOpPEeKLUM BXOOHbLIX 0001 — aBTOMaTUYeCKas (cm.AIN.08)
curHanoB oT TepMonap KoppeKuus (Mo BHELLUHEMY T=Tuam+Tkop.aBT
AaT4uKy TepMOKOMMEHcaumm)
08 3HayeHue TeMmepaTypbl | TEXH. OT MuHyc 999,9 1o 999,9 000,0 000,1 Tkop.py4
B PEXUMeE pyyHOW en. Mpn AIN.07=0000
KOPPEKLUMU BXOOHbIX
CurHasnoB oT Tepmonap
09 MwuHumanbHoe 3HadeHne | Kog Ot 1.000 go 22.00 5
BxogHoro curHana AL ALM
10 MwuHumanbHoe 3HadeHne | Kog Ot 1.000 go 22.00 5
BxogHoro.curHana ALIMN AL
11 KoHTponb cmeLueHns TEXH. OT muHyc 999,9 no 999,9 MHoyumpyeT 3HayeHne
aHanoroBoro Bxoga en. napametpa CORR.01
AOT (Ao k) KoHdmrypaumsa dpyHKuumn petpaHcmuccum AO
00 MCTOYHUK aHanoroBoro 0000 — nsmepsiemasi 0000 0001 3.8 | OTknoHeHwe BbluKCns€TCA MO
curHana ans BenuyunHa PV ¢popmyne:
yrnpasneHus 0001 — OTKIoHeHWe g\n/‘jﬁ;*'f_l'-l'_um‘“nm)/zv fae
ZI—(!)aJ‘IOFOBbIM BbIXOAOM 0002 — 3agaHHas Touka SP COOTBETCTBEHHO BEpXHMIA M
HWXHUIA npegen wkanbl.
01 Hanpasnenue 0000 — npsimoe 3.9 | 0000 - AO=y
BbIXxogHoro curHana AO 0001 — o6partHoe 0001 — AO=100%-y
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MpunoxeHue I' (MpoaomxkeHue)

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

Epn- 3Hau.
LWar
MyHKT n HULUbI Ownana3oH nameHeHus no _ | pas- n
MEHI apameTp n3me- napameTpa ymon- N3ME- | pen pumetanne
HeHuA
peHus YaHUIO
02 HauanbHoe 3HayeHne TEXH. OT MuHyc 9999 no 9999 0000 0001 3.9 | C y4eTom peummarnsHoro
BXOAHOro curHana eq. paspenurens.
paBHoe 0% BbIXOOHOrO
curHana
03 KoHeyHoe 3HaueHne TeXH. OT MuHyc 9999 no 9999 0100 0001 3.9 | Cy4erom aeummansHoro
BXOAHOro curHana eq. paspenutens.
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
DOA 0002 — meHbLwe MIN cootBeTtcTBylowero DO);
0003 - B 30He MIN-MAX 3
0004 - BHe 30HbI MIN-MAX ) =5 -->DO cpaboTaeT, ecnu B
(oTHocuTtensHo MIN— MAX 10 kakom nmbo kaHane napameTp
cootBetcTBytouero DO) BbIAET 32 pamkun
0005 — 06obLieHHas curHanusaums TEXHOMOrN4eckon
0006 — He ncnonb3yeTcs, BbIXOA curHanmsaumm
OTKN
01 OnutenbHOCTb UMNyrnbca | Cek. Ot 000,0 £o 999,9 000,0 Mnag- 3. 000,0 - cTaTuyeckumn
BbIXOAQHOIo yCTpOVICTBa L 10 000,1-999,9 - VIMI'IyJ'IbCHbII;I
DOA paspsg (anHamnyecknin)
02 Ycraska MIN DO1 TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeToM geumm.
en. BbIGPaHHOro TMnNa aHanoroBoro pasgenutens nsmepsiemon
curHana BEJINYMHBI
03 Ycraska MAX DO1 TEXH. B avanasoHe wkasbl 080,0 000,1 C yyeToM geumm.
en. BbIOPaHHOro TMNa aHameroBoro pasgenutens nusmepsiemMmomn
curHana BEJINYMHBI
04 'mcTepesmnc BbIXOQHOIO TEXH. OT mMuHyc 999;9 .40 99,99 000,5 Mnag,.
yctpovictea DO1 en. paspsA
05 BesonacHoe nonoxeHue 0000 — nocneaHee 0000
BbIXOAHOMO YCTPOWCTBA NnonoxeHve
DO1 B cnyyae oTkasa 00014~ oTkn.
[aTtyunka, NMMHUK CBA3KU 0002 — K.
U U3MEPUTENBHOIO
KaHana
DOT2 (dot J) Kondmrypaumsa BeixogHoro yctpoucrtsa DO2
00 Jlorvka paboTbl 0000 = UHTepdENCHbIIT BLIBOA
BbIXOJIHOTO YCTPONCTBA 0001 — Gonbiie MAX (otHocuTenbHo MIN—- MAX
DO2 0002 — meHbLue MIN cooTBeTcTBylowero DO);
0003 - B 30He MIN-MAX 3
0004 - BHe 30HbI MIN-MAX ) =5 -->DO cpaboTtaerT, ecnv B
(oTHOEUTENBHO MIN— MAX 10 kakom nmbo kaHane napameTp
cooTBetcTBytouiero DO) BbIVAET 32 pamKun
0005 — 0606LeHHasn curHanusaums TEXHONOrM4yecKom
0006 — He ncnonb3yeTcs, BbIXOA curHanusaumm
OTKN
01 OnutenbHOCTb nMNysbca | cek. OT1 000,0 oo 999,9 000,0 Mnag- 3. 000,0 - cTaTnyeckuin
BbIXOAHOIO YCTPOMCTBa i 10 | 000,1-999,9 - umnynbCHbIA
DO2 pa3psag (amHamuyeckmn)
02 Ycraska MIN DO2 TEXH. B avanasoHe wkansl 020,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutens nsmepsiemon
curHana BENNYMHBI
03 YcrtaBka MAX DO2 TEXH. B avanasoHe wkansl 080,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutens nsmepsiemon
curHana BENNYMHBI
04 'mcTepesunc BbIXOQHOro TEXH. OT mMuHyc 999,9 1o 999,9 000,5 Mnag.
ycTtpoiictBa DO2 en. paspsaa
05 BesonacHoe nonoxeHvne 0000 — nocnegHee 0000
BbIXOAHOMO YCTPOWCTBA nonoxeHue
DO2 B cnyyae oTkasa 0001 — oTkn.
Jaryvka, NMMHUK CBA3N 0002 — BKn.
U U3MEPUTENBHOIO
KaHana
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MpunoxeHue I' (MpoaomxkeHue)

[TpodomkeHue mabnuyel I".1 - CeodHas mabnuuya napamempos peaynsgmopa MUK-111

Epn- 3Hau. W
ar
MyHKT n HULbI [Onana3oH nameHeHus no Pa3-
apameTp n3me- MpumeyaHue
MEHI0 n3me- napameTpa ymon- | o s Aen
peHus YaHUIO
CTRL ([ Er L) KoHdurypaumsa cTpykTypbl perynsartopa
00 Twn perynsaTopa 0000 — 2-x Nno3nuMoH 0000 0001
0001 — 3-X NO3MLIMOH. 3.
0002 — NUA-LWNM-perynsitop 7.2
0003 — MNMd-aHanoroBkin
0004 — NMAO-MmnynbCHbINn
01 Twn ynpaBneHus 0000 — obpaTHoe 0000 E =SP-PV
perynaTopa 0001 — npsimoe E=PV—SP
02 CKOpPOCTb AMHAMUYECKOWN | TEXH. Ot 000,0 oo 999,9 000,0 000,1 6. 0.- oTkn. C yyeTom geumm.
6GanaHcUpoBKU 3aaHust eq./MuH 4.2 | pasgenutens PV
03 Bpemsi mexaHuama Tm Cek. Ot 000,0 go 999,9 010,0 000,1 [ns nmnynbcHoro n LWAM
unu nepwog NMAQ-LLINM erynsropa
04 MuHumanbHas ceK. Ot 000,0 oo 999,9 000,1 000,1 [nsa nmnynbcHoro
ANUTENbHOCTb UMNYyrbca perynsitopa
TMUH
05 3agepkka Ha BKIIOYEHME | Cek. Ot 000,0 go 999,9 000,1 000,1 3. Onsa umnynbcHoro
DO B NpoTMBONONOXHOM 10 | perynatopa
HanpaeneHun
06 3oHa TEXH. Ot 000,0 go 999,9 0000 3. [aHHbI napameTp
HeYyyBCTBUTENBbHOCTM 3-X | en. 10 | npeacraenset
NMO3ULMOHHOIO NOMOBUHHOE 3HaYeHVe
perynatopa 30HbI. C yyeTom geunm.
(MepTBas 30Ha) pasgenutens PV
07 vctepesuc 2-x, 3-x TEXH. OT1 0000 Ao 0900 0000 3. C y4yeTom geumm.
MO3ULIMOHHOTO en. 10 | paspenutens PV
perynsTopa
08 OrpaHuyenne MUH % Ot MuHyc 009,9 oo 0109,9 000,0
aHanoroBon A4enkm
perynaTopa Onsa N — aHanorosoro n
09 OrpaHuyerHne MAKC % OT muHyc 009,9 1o.0109,9 099,9 Mna — WM perynstopa.
aHanoroBon A4enkm
perynsTopa
10 Be3onacHoe nonoxeHne 0000 = nocrnenHee 0000 0001
BbIXo4a perynsitopa B nonoXxeHne
cnyyae oTkasa faTyuka, 0001 - 0% (oTkn.)
TIVHWKN CBA3N Unn 0002 — 100% (Bkn.)
N3MEepUTENbHOro KaHana 0003 = 6e3onacHoe
NONOXEHME yCTaHaB-
FIVBaEMOe Nornb3oBaTenem
11 3HauyeHne 6e3onacHoro % Ot 000,0 go 099,9 000,0 000,1
MONOXEHWs!
yCTaHaBMMBaeMOro
nonb3oBaTenemM
12 Tun TexHonorn4yeckomn 0000 — abcontoTHas 0000 0001 3.
curHanusaumm 0001 — gpeBnaumoHHas 11
13 YcTtaBka "MUHUMYM" TEXH. B anana3soHe Lwwikanbl 040,0 3. C y4yeToM geumm.
TEXHONOrM4eckon en. BbIOpaHHOro TMna 11 pasgenutensa PV
cuUrHanmsaumn aHarnoroBoro curHana
14 YcTtaBka "Makcumym" TEXH. B ananasoHe wkanbl 060,0 3. C yyeTom geunm.
TEXHONOrMYECKon en. BbIOpaHHOro TmMna 11 pasgenutensa PV
cuUrHanusaumm aHarnoroBoro curHana
15 l'vcTepesuc TEXH. Ot 000,0 go 090,0 000,0 3. C yyeToM geumm.
TEeXHONOrn4yecKomn en. 11 | paspenutens PV
curHanusaumm
LNRX (L n uU) A6cumcchl (X) OnopHBLIX TOYeK NMHeapu3aLum
00 Abcumncca HavanbHoro % Ot 00,00 go 99,99 00,01 5.2
3HayeHus (B % ot
BXO[HOrO curHana)
/-
19 Abcumcca 19 Touku % Ot 00,00 oo 99,99 00,01 -//-
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MpunoxeHue I' (MpoaomxkeHue)

[TpodomkeHue mabnuyel I".1 - CeodHas mabnuuya napamempos peaynsgmopa MUK-111
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B CUCTEMHbIX TaKTax
1 TakT = 250 MKC

Epn- 3Hau.
LWar
MyHKT n HUUbI [OvanasoH nameHeHus no- Pas-
apameTp nsme- MpumeyaHue
MeHI0 n3me- napameTpa ymon- Aen
HeHus
peHus YaHuIo
LNRY (1'_ nr l:f) OppauHathbl (Y) onopHbIX TOYEK NMHeapusauum
00 OpavHaTa HavanbHoro TEXH. OT mMuHyc 9999 no 9999 0000 Mnag. | 5.2
3HaYeHus (CurHan B en. paspsg,
TEeXHUYECKUX eanHuLax
ot -999 o 9999)
TEXH. -//-
en.
19 OpauHata 19 Toukn TEXH. OT MuHyc 9999 no 9999 0000 Mnag. | -/l-
en. paspsg,
CALI (t': HL 1) KannbpoBka aHanorosoro exoga Al
) KoHTponb BxogHOro % OT MuHyc 5,0 go 25,0 000,0 TonbKO KOHTPOIb
(. curHana 5.1
_ KannbpoBkn HayanbHOro | TexH. OT MuHyc 9999 no 9999 0000 Mnap, -/[=
I L | sHauerns wkanbi en. wni
n3MepeHust paspsa
H KoHTponb BXogHoro % Ot 90,0 go 110,0 100,0 -//- | TonbKo KOHTPOSb
! curHana
_ Kannbposku KoHe4HOro TEXH. OT MuHyc 9999 no 9999 0000 Mnap | -//-
I H | sHauenms wkansi en. i
n3MepeHust
KoHTponb pesynbtaToB Kon Ot 1,400 po 5,000 1,700 -//- | TonNbKO KOHTPOb
] KanmbpoBKkM HWXKHEro AUmn
L npuaena Lkarbi
n3mMepeHuns
KoHTponb pesynbtaToB Kon Ot 4,800 o 22,00 10,00 -//- | TonNbKO KOHTPOb
H KanmnBpOoBKN KOHEYHOrO ALN
3HaYEHNsI LWKanbl
n3MepeHus
CORR (n': or ) Koppekumsa aHanorosoro sxoga Al
00 Koppekuuns aHanoroBoro | TexH. OT MuHYyc 9999 1o 9999 0000 000,1 MHuouumpyet PV=PV+A
BXxoaa en.
01 KoadhdpuumeHT TEXH. QT MuHYc 9999 o 9999 0000 000,1 WHouumpyet A
KOppeKuumn (CcMeLleHne) en.
aHanoroeoro Bxoga
CALO («’: HL 0) Kanu6poBka aHanorosoro Bbixoga AO
00 MHaukauus u nsmeHexune | % Ot 0 go 100 55
COCTOSIHUSI aHArNoroBoro
Bbixoga AO
01 Kannbposka HavansHoro -/l-
3HaYeHWs1 aHanoroBoro
Bbixoga AO
02 Kannbposka koHe4Horo -/l-
3HaYeHWs1 aHaInoroBoro
Bbixoga AO
SYS (5 45) O6wme napameTpbl
00 CeTeBon agpec (Homep Ot 0000 po 0255 0000 0001 1. 0000 — oTKmMOYEH OT ceTn
perynsitopa B ceTu) 3.5
01 CkopocTb 0bmeHa 6ut/c | 0000 — 2400 1.
0001 — 4800 3.5
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800 B
0006 — 38400 0004 0001
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tanm-ayT kagpa 3anpoca Ot 0001 go 0200 0006 0001 B
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MpunoxeHue I' (MpoaomxkeHue)

OkoH4YaHue mabnuusi I". 1 - Ceod0Hass mabnuya napamempos peaynsmopa MUK-111

LIZANTAN.COM

Epn- 3Hau.
MyHkT HULbI [Anana3oH nsmeHeHus no- War Pas-
MapameTp n3me- MpumeyaHue
MEHH0 nusme- napameTpa ymon- Aen
HeHusA
peHus YaHUIo
Koga perynstopa. CnyxebHas nHdopmauums
03 Bepcus nporpammHoro 11.xx - Kog 11
obecneyeHus Bepcus xx (nanp. 11.11)
Koppekumnsi nokasaHumn
04 haTtyuka 51
TepMOKOMMEHcaLmm
SAVE (5HuFE) CoxpaHeHne napameTpos
00 PaspelueHne 0000 4.
nporpaMMMpoBaHus No 0001 — paspeLueHo 7.5
cetn ModBus
01 3anuncbk napameTpoB B 0000 4,
9HEeproHe3aBncuMyto 0001 — 3anucaTb 7.5
namsTb
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INlucT pernctpaumm nsameHeHUn

Homepa nuctos (cTpaHuLy) Beero
M nMcToB (CTpaHuy AVCTOB 3
Nam. 5 Ne Bxogswuin Ne conpoBoxaato- Moan. [Nara
[OKyMeHTa Liero AoKyMeHTa 1 aata
Name- 3awme- Ho- HOKYMEH
HEHHbIX | HEHHbIX BbIX Te
1.01 60 MpuBeneH B cooTBeTCTBME Jlykawyk | 20.08.2012
pucyHok b.1 P.O
1.02 60 M3meHeH Tnn ceTeBoro C.B.M 02.10.2012
pasbema
1.03 60 M3meHeH kog usgenus C.B.M 19.12.2013
1.04 61 ver.11.16 VcnpaBneHbl HeTOMHOCTI.B Mapukot | 11.04.2014

TEKCTe, U3MEHeH Ko nsaenms 0.A.
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