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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 MMK-111.

MpeHebpexeHne Mepamu NPESOCTOPOXHOCTU U NpaBunamm
aKcnnyataumm MoXeT CTaTb I'Ipl/l‘-IVIHOIZ TpaBMUpPOBaHMUA nepcoHana wumnu
nospexaeHnsa obopynosaHus!

B cBA3M Cc noctosiHHOM paﬁOTOVI no CcoBepLeHCTBOBAHUIO
perynartopa, noBbILatoLLemn ero HaOeXHOCTb n ynqualou.leﬁl

XapakKTepucTukn, B KOHCTPYKLUUIO MOryT ObITb BHECEHbI HE3HAYMTENbHbIE
N3MEHEHUA, He OTpaXXeHHble B HacToALEM NU3gaHnn.

Coxpau.l,eva, NpPpUHATbIE B AAHHOM pyKoBOACTBe

B HaunmeHoBaHUAX napameTpoB, Ha PUCYHKaX, npwu Ll,M(*)pOBI:IX 3Ha4YeHUdaX U B TEKCTe WUCNOJ1Ib30BaHbl
cokpalleHusa n abbpesunaTtypsbl (cMm. Tabnuuy |), o3Havalowme cneayolee:

Tabnuya | - CokpaweHus u abbpesuamypb!

Abbpesuarypa NMonHoe HanmMeHOBaHue 3HayveHue
(cumBon)

PV nnn X Process Variable Namepsiemas BennunHa (KOHTPONUpyeMbIv u
perynvpyembiin napameTp)

SPunin W Setpoint 3agaHHas Touka (3agaHve perynsitopy)

MV unn 'Y Manipulated Variable MaHunynupyemas nepemMeHHasi, nepemMmeHHas
npeacTaBnaoLLas 3Ha4yeHne ynpasnstoLLero
BO3AECTBMS, NOAABAaEMOro Ha aHaroroBbI BbIXOS,
YCTPOWCTBA

T, t Time Bpemsi, nHTepBan BpeMeHu

Al Analogue Input AHanorosbIf BBO,

AO Analogue Output AHanorosbIn BbIBOA

DO Discrete Output [nCKpeTHbIN BbIBOA

1 OnucaHune perynartopa

1.1 HasHa4yeHue perynaTtopa

Perynatopsl MAK-111 npeactaBnsitoT cOOOM HOBLIM KMAcC COBPEMEHHbIX LMPOBLIX perynsitopos
HenpepbIBHOrO AEWCTBUSI C aHANoroBbiM, UMMYMbCHLIM UMW ABYX-, TPEXMO3ULMOHHBLIM 3aKOHOM PEeryrnmpoBaHus.
Perynatopbl NpuMeHSAIOTCA OANA YNpaBleHUst TEXHOMOMMYECKMMM MNpoLeccamMn B MPOMbILNEHHOCTU. Perynstop
MWK-111 no3sonsieT obecneyntb BbLICOKYHD TOYHOCTb perynupoBanus. OmuudumesnsHol 0COb6eHHOCMbIO
perynatopa MUK-111 aBnsieTca HanMumne TpexXypoBHEBOW ranbBaHNYECKOM M30NSALMM MEXAY BXOAAMM, BbIXO4aMU 1
Lenbio NUTaHNS.

Perynatop npegHasHayeH Kak Ansi aBTOHOMHOrO, Tak U Ans KOMMMeKcHoro ucnonb3oBaHus B8 ACYTI B
aHepreTuke, MeTannyprum, XMMmM4eckon, NULLEBON N APYrMX OTPACNAX NPOMbILLNIEHHOCTM U HAPOAHOM XO35IMCTBE.

Peaynsmop MUK-111 npedHa3Ha4eH:

® [N W3MEPEHUs KOHTPONMPYEMOro BXOAHOrO (HM3MYECKOro napameTpa (TemnepaTtypa, AaBreHue,
pacxon, ypOBeHb M T. M.), 06paboTku, npeobpa3oBaHnst N OTOOPAXKEHUs1 ero TeKyLlero 3Ha4yeHust Ha BCTPOEHHOM
YyeTblpexpaspsaaHOM LMPOBOM UHAMKATOPE,

e perynatop ¢opmMupyeT BbIXOAHOW aHarnoroBbld MW WMMNYNbCHbLIA CUrHan YynpaBneHWs BHELLHUM
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 - yHuduumpoBaHHbin ot 0 MA 7o 5 MA
02 - yHudumumposaHHbin ot 0 MA o 20 MA
03 - yHudmumpoBaHHbI oT 4 MA o 20 MA
04 - yHudwmumposaHHbii oT 0 B no 10 B
05 - HanpsokeHne ot 0 MB go 75 B
06 - HanpsokeHne ot 0 MB go 200 mB
07 - HanpsixeHne ot 0 B no 2 B
08 - TCM 50M, W100=1,428, oT MmmHyc 50°C go nntoc 200°C
09 - TCM 100M, W100=1,428, oT muHyc 50°C go nntoc 200°C
10 - TCM rp.23, ot muHyc 50°C o nntoc 180°C
11 - TCM 501, W100=1,391, oT MuHyc 50°C go nntoc 650°C
12 - TCIM 1000, W100=1,391, ot muHyc 50°C go nntoc 650°C
13 - TCIM rp.21, ot muHyc 50°C go nntoc 650°C
14 - Tepmonapa TXA (K), ot 0°C go nntoc 1300°C
15 - Tepmonapa TXK (L), ot 0°C go nntoc 800°C
16 - Tepmonapa TXK (J), ot 0°C go nntoc 1100°C
17 - Tepmonapa TXKH (E), ot 0°C go nntoc 850°C
18 - Tepmonapa TIMM10 (S), ot 0°C go nntoc 1600°C
19 - Tepmonapa TIMP (B), ot 0°C go nntoc 1800°C
20 - Tepmonapa TBP-1 (A-1), ot 0°C go nntoc 2500°C

MNpumeyaHune: npu 3aka3e perynstopa C BXOAHbIMWM curHanamm oT Tepmonap TIM-10, TMNP, TBP-1 peryndatop
M3roTaBnMnBaloTCA NO OTAENbHOMY 3akady W nocrefylolas nepecTporka Ha Apyrve Tunbl BXOAHbLIX CUrHaNoB NPOM3BOAUTCA
TONbKO Ha NPeanpuATUN-U3roToBUTENE.

C - KOA, BbIXO4HOrO aHanoroBoro curHana:
1-0o10MA 805 MA,
2 - o1 0 MA 1o 20 MA,
3-014 MA 0o 20 MA,
4 — ot 0 B go 10 B*(no otaensHomy 3akaay).

* Perynstop HacTpauBaeTcs Ha BbixogHon curHan 0-20 MA 1 Ha pa3beM BrnavBaeTcsl HopmupytoLwmin peamctop 499 Om.

D - TMN BbIXOOHbIX ANCKPETHbLIX CUrHArOB:
T - TpaH3UCTOPHbIE BbIXOAbI,
P - peneiHble BbIXxoab!.

U - HanpsXeHWe NUTaHus:
220 - 220B nepemeHHoro Toka,
24 - 24B NnoCcTOAHHOrO TOKa.

L — ncnonHeHve nepefHei naHenu (0603HavYeHMe KHOMOK, MHAMKATOPOB 1 AUCNNeEB):
UA - yKpanHckoe,
EN - aHrnuinckoe.

BHumanue! [Npu 3akase perynsatopa HEOOXOAMMO YKasbiBaTb €ro nofHoe 0603HaYeHne, B KOTOPOM MPUCYTCTBYHOT
TUMbI aHaNoroBbIX BXOA0B, aHANOrOBOro U ANCKPETHLIX BbIXOAOB M HaNpshkeHne NUTaHus.

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

Mpu 3TOM U3roTOBMNEHNIO U MOCTaBKE NOTPEOUTENIO NOANEXUT:

1) PerynaTtop mukponpoueccopHbin 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 0T 0 MA g0 20 MA,

4) Bbixoabl guckpeTHble kog P - peneviHble,

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

6) NcnonHeHne nepegHen naHenu kog UA - ykpanHCKoe.
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1.3 TexHM4YeCKMe XapaKTepUCTUKKN perynatopa

1.3.1 AHanoroBbI BXOQ4HOM CUrHan

Tabnuya 1.3.1 - TexHU4YecKue xapakmepucmuku aHas0208020 8X00HO20 cugHana

TexHu4eckas xapakTepucTmka 3HayeHune
KonnyecTBo aHanoroBbix BXO40B 1
Tun BXOQHOro aHanoroBoro curHana YHudmumposaHHbie (FTOCT 26.011-80)

[MOCTOSIHHBIN TOK:

ot 0 MA oo 5 MA

o1 0 MA 1o 20 MA; oT 4 MA go 20 MA
HanpspkeHne nocTosiHHOro Toka:

ot 0B go 10 B; ot 0 MB go 75 mB
ot 0 MB go 200 mB

ot0Bpoo2B

TepmonpeobpasoBaTtenu conpotusnenun OCTY 2858-94
TCM 50M, W100=1,428, oT MuHyc 50°C go nntoc 200°C

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

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

TCI 5001, W100=1,391, Pt50, ot muHyc 50°C go nntoc 650°C
TCIM 1000, W100=1,391, Pt100, ot mmHyc 50°C go nntoc 650°C
TCM rp.21, oT muHyc 50 °C go nntoc 650°C

Tepmonapbl no ACTY 2837-94
(TOCT3044-94, DIN IEC 584-1):
TXK (J), ot 0°C go nntoc 1100°C
TXK (L), ot 0°C po nntoc 800°C
TXKH (E), ot 0°C go nntoc 850°C
TXA (K), ot 0°C go nntoc 1300°C
TMNM10 (S), ot 0°C go nntoc1600°C
TNP (B), ot 0°C go nntoc 1800°C
TBP-1 (A-1), ot 0°C go nntoc 2500°C

Mpepen gonyckaemon OCHOBHOW NPYBEAEHHON <0,2%

NOrpeLHOCTM N3MepeHust

TOYHOCTb MHAMKALMU 0,01 %

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

BbI3BaHHOW M3MEHEHMEM TEMMNEPATYPbI OKpYXatoLleln cpeapl

lMepwog uamepeHusi, He Gonee 0,1 cek

anbBaHW4Yeckasi pa3Bsi3ka aHanoroBbiX BXO40B Bxopa ranbBaHW4eCKM U30MMpPOBaHbl OT BbIXOAOB U OCTalbHbIX

Lenen, HanpshkeHue passsaskn He meHee 500 B
Karnan namepeHus Temnepartypbl CBOOOAHbIX KOHLOB TEpMOnapbl
[nanasoH namepeHus oT MuHyc 40°C go nntoc 150°C
lMpenen gonyckaemon OCHOBHOW NpuBeAEeHHON 0.25%
NMOrpeLLIHOCTU N3MEpPEHNs '

MpumeyaHuns.
1.AHarnoeosbll 8x00 peaynsmopa MUK-111 moxem 6bimb ckoHgbuaypuposaH Ha NOOKIrYeHue 1obo2o muna dam4uka.
2.Mpu 3aka3e exo0a muna mepmornapa, 8 kadecmee exoda memrepamypHOU Koppekyuu (komneHcauyuu mepmo-34C

C80600HbIX KOHU08 mepMonapbl) ucronb3yemcsi 0amyuKk memnepamypbl, KOmopbIl HaxoOumcsi 80311e KIeMM Ha MmblibHOU

CMopoHe peaynamopa.

1.3.2 AHanoroBbI¥ BbIXOAHON CUrHan

AO - BbIXOOHOW aHanoOroBblA CUTHAM YrNpPaBMeHWs BHELHWM  WUCTMOSHUTENbHLIM — MEeXaHU3MOM
(ynpasnstoLee BO3OEWCTBME) UMW PETPAHCMUCCUS BXOAHOIO curHana Al.

Tabnuya 1.3.2 - TexHU4YecKue xapakmepucmuKu aHano208bIX YHUMUUUPOBAHHbIX 8bIXOOHbIX CU2HA/I08

TexHU4YecKaa xapaKTepucTuka 3HauyeHue
KonnyecTBo aHanoroBbix BbIXOA0B 1
Twvn BbIXOQHOrO aHaroroBoro 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 NpUBEAEHHOW NOrpeLLHOCTH <0,2%

OpMMPOBaHNS BbIXOAHOMO CUrHana nocre kanmbposku

Mpenen gonyckaemou ONONHUTENBHOW NOrPELUHOCTH, <0,1%

BbI3BaHHOW M3MEHEHWEM COMPOTUBMEHNS Harpysku

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

BbI3BAHHOW M3MEHEHMEM TEMMNEPATYPLI OKpYXatoLLel cpeapl

"anbBaHM4eckasi pa3Bsidka aHanoroBoro Bbixoaa BbIxog ranbBaHNYEeCKN N30NNMPOBaHbI OT BXOAOB U

OCTalbHbIX Lenew, HanpshkeHne pasBsaskv He meHee 500 B
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1.3.3 luckpeTHble BbIXOAHbIE CUTHAlbI

1.3.3.1 TpaH3nCTOPHbIN BbIXOS,

Tabnuya 1.3.3.1 - TexHu4Yeckue xapakmepucmuku OUCKPemHbIX 8bIXOOHbIX cu2Hanos. TpaH3uCMOopHbIU 8b1X00

TexHuYecKasa xapakTepuctuka

3Ha4yeHune

KonnyectBo AOUNCKPETHbIX BbIXOO0B

2

Twvn BbIXOAa

OTkpbIThIV Konnektop (NPN TpaHaucTopa)

MakcumanbHoe Hanps>eHne KoMmMmyTauuum

< 40 B nocTosiHHOro TOoKa

MakcnmManbHbI TOK HAarpy3ku KaXgoro BbIxoga

<100 mA

CwurHan norunyeckoro "0"
CwurHan normyeckom "1"

Pa30MKHYTOe COCTOsIHWE TPaH3UCTOPHOTO KItoya
3aMKHYTOe COCTOsIHME TPaH3UCTOPHOTO Krltoya.

Bug Harpysku

AKTUBHag, NHOYKTUBHasA

HanpskeHne BHeLHero MICTOYHMKa NUTaHns

HectabunuamposaHHoe, (20-40)B nocTosiHHOro Toka

[anbBaHW4eckas pa3BsA3ka AUCKPETHbIX BbIXOO0B

Kaxxaplii BbIXO[, ranbBaHUYECKM M30NUPOBaH OT APYrMX BXOOOB 1
ocTarbHbIX Lienen, HanpsXXeHne rarnbBaHNYecKon pa3Ba3kn He MeHee
500 B

1.3.3.2 PeneiHbi BbIXOA,

Tabnuya 1.3.3.2 - TexHU4YecKue xapakmepucmuku OUCKDEMHbIX 8bIXO0HbIX cU2Ha08. PesnelHbil 8bix00

TexHU4eckasi XxapakTepucTuka

3HauyeHune

KonnyectBo AOUNCKPETHbIX BbIXOO0B

2

Tun BbIXOAa

[NepekntoyatoLne KOHTaKTbl pene

MakcrmansHoe HanpskeHne KoMMyTauum
nepemMeHHOro (AeNCTBYyOLLLEE 3HAYEHWE) UNn
NMOCTOSIHHOIO TOKa

~220B nepemeHHoro Toka
24B noCcTOSHHOro ToKa

MakcumanbHbI TOK Harpy3Kkn Kaxkaoro Bbixoaa

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

CwurHan norunyeckoro "0"
CwurHan normyeckon "1"

PaSOMKHyTOG COCTOsAAHME KOHTaKTOB perie.
SaMKHyTOG COCTOsSAHME KOHTAKTOB pernie.

Bug Harpysku

AKTUBHag, NHOYKTUBHaA

[anbBaHW4eckasi pa3Bsidka QUCKPETHbIX BbIXOO0B

Kaxkabin BbIXoA ranbBaHMYeCcKn N30NMPOBaH OT APYrX BXOA0B K
oCTarnbHbIX Lienen, HanpshkeHne ranbBaHNYeckon passs3ku He MeHee
500 B

1.3.4 PerynaTop

Tabnuya 1.3.4 - TexHuyeckue xapakmepucmuku peaysmopa

TexHU4eckKasi XapakTepucTukKa

3HauyeHune

Yncno KOHTYPOB perynMpoBaHus

1

- KO3 PULIMEHT yCHneHns
- BpEMS UHTErpypoBaHNs
- Bpems auddepeHumpoBaHus

[JuanasoH n3mMmMpeHus napaMmeTpoB HACTPOWKKM perynsTopa:

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

3oHa HEYYyCTBUTENTbHOCTU

ot 000,0 go 999,9

CTpykTypa perynstopa
(3aKOHbI perynvpoBaHus)

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

KoHTponvpyemblie napameTpbl

Msmepﬂemaﬂ BennynHa, 3afjaHHaa To4ka, 3Ha4yeHune Bbixoaa
nnn nonoXxeHme NCNONHNTENbHOIO MexaH3mMma

Bug GaﬂaHCMPOBKM y3na 3agartyuka

Cratuyeckasi, AMHaMmuyeckas
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1.3.5 NMocnepoBatenbHbIN MHTepdenc RS-485

Tabnuya 1.3.5 - TexHuYyeckue xapakmepucmuku rnocredoeamesibHo2o uHmepgetica RS-485

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KoHdourypaumm cetn

MHoroToveyHas

Konnyectso npubopos

32 Ha 0OJHOM CErMeHTe

MakcumanbsHasa anvHa nuHuY B npegenax
OJHOro cerMeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX NepeaaTynkoB 1

[nana3oH ceTeBbIX agpecoB 255

CkopocTb 06MeHa/anvMHa nuHUK ceBsisun 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.

Twvn npuemonepegaTynkon

OundpdepeHumanbHbii, NOTEHLMANbHbIN

Bug kabens

BuvTas napa, akpaHvWpoBaHHasi BUTasi napa

["anbBaHW4eckas pa3Bsska

MHTepdelic ranbBaHN4eckn N30NMPoBaH OT BXOLOB-BbIXOAOB M OCTarnbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaveHune nHtepdeica

Ans KoHUryprpoBaHus perynsitopa, Ans UCMonNb30BaHUs B KayecTse
yAaneHHoro ycTpoiicTea npy paboTe B COBPEMEHHBIX CETSIX yNpaBneHus n
cbopa nHopmaumm (nprema-nepegadm KoMmana n AaHHbIX)

1.3.6 dnekTpuyeckmne AaHHbIe

Tabnuya 1.3.6.1 - TexHu4eckue xapakmepucmuKu 371eKmponumaHus

TexHUYecKkasi XxapakTepucTuka

3HauyeHune

OnekTponuTaHme (NOAKIMYEHNE K CETU):
- MOCTOSIHHOIO TOKa
- NepeMEeHHOro Toka

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

[MoTpebnsiembivi TOK NO NUTaHuo 24B

<180 MA

MoTpebnsiemas MOLLHOCTb OT CeTH
nepemeHHoro Toka 2208

<6,5BA

MoakntoyeHne

C TbINbHOV CTOPOHbI PErynsATOpa C MOMOLLBIO PA3beM — KIeMMbI.

Tabnuua 1.3.6.2 - TexHU4eCKUE XapakmepucmuKu 371EKmMpPOUmMaHusi aHasn0208020 0am4yuka

TexHU4yecKas XxapakTepucTuka

3HaueHune

SﬂeKTpOI'IIATaHMe:

21B

MoTpebnsemMbivi TOK No NuTaHuio 21B

<30 MA

[NogkntoyeHne

C TbINbHOM CTOPOHbI perynatopa ¢ NOMOLLbIO pasbeM — KIeMMbl.

1.3.7 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.7 - Ycnosus akcrinyamayuu

TexHU4yecKas XxapakTepucTuka

3HaueHune

Kopnyc (BxLUxT):
MWK-111

LLIMTOBOE UCMOSHEHME
48 x 96 x 162 MM

MoHTaxHas rny6uHa

170 Mm

Bblpes Ha naHemnu

45*06 x 9208 \m

Temnepatypa oKkpyxatoLlen cpegpl

o1 MuHyc 40 °C go nntoc 70 °C

ATMocdepHoe AaBneHve

ot 84 klMa go 106,7 kMa

Bubpauwms (YacToTHOW/aMnNnuTygHOM)

0o 60y / go 0,1mm

MomeLleHne

3aKpbITOE, B3PLIBO-, NOXapobesonacHoe.

Boaayx B MOMeLLEHNN He J0MMKEeH CoepXaThb Mbiv 1 MPUMECH arpeCCUBHbIX
MapoB U ra3os, BbI3blBAKOLLMX KOPPO3MIO (B YACTHOCTM: ra3os, CoAepKaLLmx
CEPHUCTbIE COEAMHEHUS UMM aMMMaK).

MonoxeHue Npu MOHTaXe

COrnacHoO NPOeKTy

CreneHb 3aLmnThbl

IP30

Macca 6noka, He 6onee

350 r
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1.4 CocTaB perynaTtopa

Tabnuuya 1.4 - Komnnekm nocmasku peaynsmopa M/K-111

0O603HayeHue HanmeHoBaHue perynsTtopa KonuyectBO

MPMK.421457.023 Perynatop mukponpoueccopHbin MUK-111 1
PykoBoacTBo no akcnnyataumm

MPMK.421457.023 P3 | (43 pacyeta - 1 ak3emnnsip Ha no6oe Konn4YecTBO U3AENuii Npu NOCTaBke B 1
oavH agpec)

M3-02 KoMnnekT KpenexHbiX 3aXMMHbIX 3MTEMEHTOB (2 UTYKW) 1

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

734-203 Pasbem ceteson (24B) 1

231-108/026-000 Pasbem ans nogknoyYeHns BHELWHNX BXOAHbBIX U BbIXOOHbIX Lienen 2

231-131 Pblyar MOHTaXHbIN ANs KNeMm 1

734-230 Pblyar MOHTaXHbIN ANA KNeMM NUTaHus 1

*
Mpu nocTtaeke perynsatopa ¢ nutaHnem 220 B nepemeHHOro Toka.

*k
Mpu noctaeke perynsatopa ¢ nuTaHnem 24 B nOCTOAHHOrO Toka.

1.5 CpeacTBa U3MepeHUA, MUHCTPYMEHT U NMPUHaANeXHOCTU

MepeyeHb NpYHaANEXHOCTEN, KOTopble HEOOXOAMMbI AN KOHTPONS, PErynmpoBaHus, BbIMONHEHNs paboT

no TEXHUYECKOMY obCnyxunBaHuio perynsitopa, npusegeHsl B Tabnuue 1.5 (cornacHo ACTY FOCT 2.610).

Tabnuua 1.5 - lNepedeHb cpedcme u3MepeHUs, UHCMpPyMeHma u npuHadnexHocmel, Komopble Heobxo0uMbl rpu obcyxueaHuu

eaynsamopa MUK-111

HaumeHoBaHve cpeacTB U3MEPEHUsi, UHCTPYMEHTa U
NpVHagnexHocTen

HasHauveHune

1 BonbTmeTp yHMBepcanbHbiv LW300

nuTaHua

I/IamepeHme BbIXOAQHOIO CUrHana n KOHTpOIb HanpsXeHusa

2 MarasuH conpotusnexnii P4831 3agaTtyuk curHana

3 OnddpepeHumanbHbii BonbTMeTp B1-12

3agaTuuk curHana m n3MepeHue BblIXogHoro curHana

4 Merommetp ®4108

VismepeHue conpoTueneHns nsonsauum

5 MHUET MeanLMHCKNIA

[MpoBepka kavyecTBa MOHTaXxa

6 OTBEpTKa

Pas6opka kopnyca

7 Markas 653b

OuncTka OT Nbin 1 rpasu

1.6 MapkupoBka u nrioméupoBaHue

1.6.1 MapkupoBka 6roka BbinonHeHa cornacHo FOCT 26828 Ha Ttabnunyke ¢ pasmepamu cornacHo FOCT

12971, koTopasi KpenuTcs Ha BOKOBOW CTEHKE Kopryca perynstopa.

1.6.2 Ha Tabnunyke HaHeceHbl Takne o603HaYeHns:
a) ToBapHbIV 3HaK NPeanpUsaTUA-U3roTOBUTENS;

6) HanmeHoBaHWe perynsTopa;

B) ycnoBHoe 0603Ha4eHue;

r) o603Ha4YeHne NCMOMHEHWS;

[) NOpsiAKOBLIA HOMEpP perynsitopa no cucteme Hymepauuv NpeanpusaTUS-M3roToBuTens;

€) roq v KBapTasn U3roToBneHus;

1.6.3 MnomGupoBaHue perynsTopa NpPeanpuaTUemM-usroToBUTeNeM MNpu BbiNycKe M3 MPOM3BOACTBA He

npegycMoTpeHo.

1.7 YnakoBKa

1.7.1 YnakoBka perynsatopa cootBeTcTByeT TpeboBaHusim FOCT 23170.

1.7.2 Perynstop B COOTBETCTBUM C KOMIMJSIEKTOM MOCTaBKM YNaKOBAHO COMMacHO YepTexam npeanpuaTus-

N3roToBUTENA.

1.7.3 PerynsaTop B TpaHCMOPTHON Tape TPAHCMOPTUPYETCA MENKUMU OTMPaBREeHUSIMUN Xene3HOO40POXKHbIM

TPaHCNOPTOM (KpbITbIMU BaroHaMm) Unv Apyrim BUAOM TpaHcnopTa.

1.7.4 Perynatop noaBepxeHo koHcepsauun cornacHo MOCT 9.014 anga rpynnsl -1, kaTeropun n ycnosui

XPaHEHWsi U TPAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTpPeHHe 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 NONU3TUIIEHOBOW NINEHKU TonLwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.7.6 MNpun ynakoBke NpuUMeHeHbl aMopTM3aLnoHHble maTepuansl cornacHo FOCT 5244.
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2 ®YHKUMNOHaNbHbIe BO3MOXHOCTHU

Cmpykmypa pezynsamopa MUK-111 nocpedcmeoM KoHgpu2ypayuu mMoxem 6bimb U3MeHeHa MmakKuM
o6pa3om, Yymo Mo2ym 6bimb peuwleHbl criedyoujue 3adaqyu pea2ynupoeaHusi:

v' [1ByXNO3ULIMOHHOTO UMK TPEXNO3ULIMOHHOTO perynstopa,

v MNO-perynsTopa ¢ aHanorosbiM BbixogoM, MAO-perynsitopa ¢ MMMYNbCHLIM BbIXOAOM C BHYTPEHHEMN
0o6paTHON CBA3bI0 MO MOSIOXEHWIO UCMONHUTENbHOrO MexaHuama, NUA-WKWM-perynatopa ¢ MMNynbCHBIM BbIXOAOM,

v perynsitop ¢ aBTOMaTU4eCKOW KOPPEKUMENn M3MepsieMoro W perynupyemoro napametpa no AaTyuky
TepMOoKoMMeHcauuu,

v/ KOHTYPOB @aBTOMAaTUYECKOro perynupoBaHns ¢ ynpasneHmem ot 9BM,

v\ perynsitopa py4YHOro YnpaBfieHUss WUMMYMbCHLIM MWCMOMHUTENbHBIM MEXaHU3MOM, C UWHAMKauuWeWn
3ajJaloLLero Bo3gencTBmsa 1 MHAuKaumMen nonoxXeHnst UCNONHUTENbHOMO MexaHu3ma,

v HauKaTopa namepsieMon puandeckon BENUYMHBI,

BHyTpeHHsIA nporpamMmHasa namatb perynstopa MUK-111 copgepxut Gonblioe KONMyYecTBO CTaHOAPTHbIX
yHKUMIA HEOOXOOUMBIX ANS YNPaBNeHNst TEXHONOrM4YeCckumy npoueccamu 60MbLUNMHCTBA MHXXEHEPHbIX NPUKNaAHbIX
3agay, Hanpumep, Takux Kak:

® BO3MOXXHOCTb NOAKMIOYEHNS Pa3NUYHBIX TUMOB AATYNKOB,

® CpaBHeHVe pesyrnbTaTa npeobpas3oBaHNsi C YCTaBKaMM MUHUMYM U MakCMMyM, a Takke CurHanusaumio
OTKIMOHEHUN (TEXHONMOMMYECKN OMacHbIX 30H), BbIGOp TUMa TEXHOMOrMYEeCKoW curHanu3aumm — abconTHaa unu
[eBuaLMoHHas (3aB1csLLas OT 3a4aHHON TOYKN),

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

e LncpoBasa punbTpaums,

® NPOUN3BONbHOE MacLITabupoBaHWe LLiKan M3MepseMbIX NapamMeTpoB, NMMHeapu3aLus BXO4HbIX CUrHaroB,

® 13BMeYEeHNE KBagpaTHOro KOpHS,

® PEXUMbI CTaTUYECKOWN U AMHAMUYECKon 6anaHCMpOBKN 3afaHuns,

® MOHWTOPUHI MCMPaBHOCTU AATYMKOB (MX NMHUMI CBSA3UM WU U3MEPUTENBHOrO KaHama) C CUMCTeMOWn
©e3onacHOro ynpasneHns UCNOMHUTENBHBIMU MeXaHu3mamu,

® pEeTPaHCMUCCUSI BXOOHBIX aHANoroBbIiX NapameTpoB Ha aHanNOroBbIN BbIXO YCTPOWCTBA U MHOroe Aap.

Perynatop npegcraensier coboi cBOGOAHO KOHMUIypUpyeMbli KOMMaKTHbIM npubop. Monb3oBaTtens, He
UMEILLMIA 3HAHUA U HABbLIKOB MPOrpamMMMPOBaHUS, MOXET MPOCTO BbI3blBAaTb U MCMOMHATbL 3TU (PYHKUMM NyTEM
KoHdpurypauum perynatopa MUK-111. Perynatopbl MUK-111 oyeHb rmbkue B MCNOMb30BaHWM M MOTyT ObICTPO 1
Nerko, M3MEHMB KOHMUrypauuio, BbIMONHUTE OOMbLIMHCTBO BCTpeYaeMblX TpeboBaHMM M 3aday ynpaBleHus
TEXHONMOIMYECKUMM NpoLeccamu.

Perynatopbl MUK-111 KoHUrypmpytoTCs Yepes NepeaHIon NaHemnb perynsatopa unm Yepes ranbBaHNYecKu
pasgeneHHbin HTepderic RS-485 (npotokon ModBus), 4To Takke NO3BONSET UCMOMb30BaThL PEryNATOpP B KA4YecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CETSIX YNpaBneHus n cbopa nHgpopmaumu.

MapameTpbl KoHdurypaumm perynatopa MWK-111 coxpaHalTca B 3HEProHe3aBUCMMOW NamsATv U
perynatop cnocobeH BO30OHOBUTH BbINOMIHEHME 3adad ynpaBlieHUs1 MOCMe NPepbIBaHUSA HAMNPSDKEHUS MUTaHUS.
BaTtapes pe3epBHOro NMTaHUS He UCNOMb3yeTCs.
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3 KoHCcTpyKUuua perynatopa v npyuHumMn padboTbl

3.1 KoHcTpyKUumuA perynaTopa

Perynatop MUK-111 ckoHCTpymMpoBaH no 61104HOMY NPUHLMNY W BKITKOYaeT:

® [11IacTMacCoBbIV KOPNYyC,

e (pbpoHTanbHbIN 60K NnepegHen NaHenu ¢ anemeHTamy obcnyxmeaHus (knaBsmaTypow) 1 MHAUKaLuK,

® C TbiTbHON CTOPOHbl pa3MelleHbl CbEMHbIe pa3beM-KNEMMbl K KOTOPbIM MOAKMOYAOTCA nNUTaHue,
BXOAHbIE W BbIXOOHbIE CUTHarbI.

3.2 NepegHAn naHenb perynaTopa

Ons nyywero HabnoaeHWa n ynpaBneHns TexHonormdyecknm npoueccom perynatop MUK-111 o6opynosaH
aKTUBHOW 4YeTblpexpaspsiaHoi UucpoBoOi MHAMKAUMEN ANsi OTOOpaxeHust M3MepsieMOW BeNWYUHbI — OUChien
NMAPAMETP, 3agaHHON TOYKM M 3HAYeHUS ynpaBnsolero Bo3gencteusa (npu Haxatum knasuwn BONbLIE wnnu
MEHbBLUE) — gucnnenn 3ABOAHHA, Heob6xoaMMbIM KOMMYECTBOM KNaBwll OBCAYXMBaHUS U CUTHanNM3auUMOHHbIX
CBETOANOAHbBIX UHAMKATOPOB. BHelwHui Bua nepegHen naHenu perynatopa MUK-111 npuegeH Ha pucyHke 3.1.

CeeToanoaHble Knasuwa
VHAMKaTOPbI PEXUM
MAX, MIN i YMNPABINEHW/A

CseToanoaHble
MHOVKATOpPbI

Hvcnnen SRS e e S
MIK-111
| 3Hay. |
Oucnnen
3ABOAHHA N NEEREE o o VamEm B & BY B

CBeToaMoAHbIE MHAMKATOPbI Knaeuwa Knaeuwa
COCTOSHUS KITloYen MEHIO NMOATBEP>XAEHWA
BOJbLE-MEHBLLE

PucyHok 3.1 - BHewHul sud nepedHeli naHenu peaynsmopa MUK-111

3.3 HasHauyeHue gucnneeB nepegHen NnaHenm

e Nlncnnen NAPAMETP B pexxvme PABOTA vHOuUmMpyeT 3Ha4YeHne namepsiemMon BENUUYUHbI.
B pexunme KOHOUTYPUPOBAHWE wHanumpyeT ypoBeHb KOHdurypauuu, 3atem
HOMep MyHKTa MEHI0, 3aTEM MUrasi 3Ha4eHue napamMmeTpa BbIOpaHHOrO NyHKTa MEHHO.

e lucnnen SABAAHHA B pexume PABOTA wuHAMUMpYyeT 3HayeHMe 3aJaHHOW TOYKU WM MPW HaxaTum
knasuwu [ A] unu [ V] curHan nonoxeHns NCNONHUTENbHOro MexaHuama (B %).
B pexume KOHOUINYPUPOBAHWE  uuauuvpylotcs  cumeonbl  «L nf Dy,
yKasblBaloLue nonb3oBaTentdo O TOM, YTO Perynatop HaxoauTcsa B pexume
KOHUrypaumu.
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3.4 HaszHauyeHue cBeTOANOAHBLIX UHANKATOPOB

e UHpnkaTop A(MAX) CseTuTCcsl, €Cnu 3HaAYeHUEe W3MEPSIEMON BENUYMHBLI MPEBbLILAET 3HAYEHUE YCTaBKu
curHanmaaymm oTknoHeHna MAX.

e Mugukatop V(MIN) CseTtutcs, ecnu 3HayeHUE W3MEPSieMOW BENWYMHbI  MEHblUe 3Ha4YeHust YCTaBKu
curHanmsaumm otknoHeHust MIN.

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

e NHaukaTop CeeTogomogHbIi  uHAukKaTop  coctosHuss  kmova  MEHBLWE — wmnynbcHoro  wnu
MEHbLUE TPEXNOo3nLMOHHOro perynatopa. CBeTutcst npu BkntodeHHoM kntove MEHBLLE.

e NHaukaTop PY CBeTUTCSsl, eCnn perynaTop HaxoauTCs B PYYHOM PEXUME YnpaBrieHusl, U He CBeTUTCS,

€CInn perynaTop HaxoguTcd B aBTOMaTtnU4eCKOM pexume ynpasreHuda.

e UnagukaTop IHT Mwuraet, ecnu npoucxoguTt nepefayva gaHHbIX N0 MHTEPEENCHOMY KaHany CBA3M.

3.5 HasHauyeHue kKnaBuLl

HaxaTve knasuLuM Bbi3blBAeT Nepexos U3 aBTOMaTM4eCKOro pexvma ynpasneHue B pexuM
« Knasuwa [¥] py4HOro ynpaBneHust U o6paTHO (COBMECTHO C Hakatvem knasuum [&], ans
NOATBEPXAEHNS BbIMNOMHEHNS onepauun nepexoaa).
Knasuwa "6onblie". MNpn KaXXOoOM HaxaTum STOW KNaBuLIM OCYLLECTBMSETCHA yBenuyeHue
3Ha4YeHUs 3aJaHHON TOYKM, BBIXOAHOMO CUrHamna ynpasneHuns (ynpaensiowero BO3AeNCTBIS).
o KnaBuwa [A] Mpu yoepxuBaHMM 3TON KMABULIM B HaXaTOM TMOJIOKEHWU YBENUYEHME 3HAYEHUN
MPOUCXOANT HENPEPbIBHO.

Knasuwa "MeHblie". Mpy KaxaoMm HaxaTuuM STOW KNaBWULLKM OCYLLECTBNAETCS YMeHbLUeHue
3Ha4YeHUs 3aJaHHONM TOYKM, BBIXOAHOMO CUrHamna ynpasneHusi (ynpaBnsioLwero Bo34encTBums).

e KnaBuwa [V] Mpu yaepkvBaHUM 9TOM KNABULLIM B  HAXaTOM MOJIOXKEHWN YMEHbLUEHWE 3HayYeHui
NPOVICXOAMNT HEMPEPbLIBHO.

KnaBuwa npegHasHavyeHa Onsi NOATBEPXOEHWS BbIMNOMHSEMbIX OEWACTBUA MMM Onepauun,

aons  dukcaumm  BBOOAMMBIX  3HaveHun. Hanpumep, noaTBepxaeHue nepexoga M3
e KnaBuwa [¢'] aBTOMATMYECKOrO pexuma paboTbl B PEXMM PYYHOro ynpaBrneHus u obpartHo, dukcaums

BBOJa U3MEHEHHOW 3ajlaHHOW TOYKW, NOATBEPXKAEHNE BXOAA B PEXMM KOHUrypaumm u T.n.

Knaeuwa npegHa3HaveHa Ans BbiI30Ba MEHI0 KOHUrypaumn, Ans BbIXoAa U3 NMyHKTOB MEHHO,
a TakKe AnS BbIXOAA N3 MEHIO KOHUrypauuu.

e Knasuwa [O] B pexume PABOTA npu KpaTKOBPEMEHHOM HaxaTuu OAaHHOW KNaBWLIW BKIIOYAETCH PEXNM
n3MeHeHuns 3agaHus perynaropa (aucnnen SABOAHHA).
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3.6 CTpykTypHaa cxema perynatopa MUK-111

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

napameTp

Mutanne ~220B 500y
Wnu nutaHue = 24B /
MocnepoBartenbHbIN

mHTepcenc RS-485
KoHdmrypupoBaHue,
npuem-nepeaava

KOMaHA U AaHHbIX

DO1 OuckpeTbii Bbixoa 1
Kniou BOJIbLUE:

— /; & - umn. Perynartop,
- 2-X No3. perynsaTop,

- 3-X No3uu. perynarop.

DO2 OuckpeT Bbixoa 2
Knioy MEHbLLUE:

| / | -wmn. perynsTop,

- 3-X no3. perynsatop

MUKPOKOHTPOIJEP

TemnepaTypHasa KOppeKuusi
XONoAJHOro cnas Tepmonap f—— A _ | Nanenb nHgukauun
M KnaBuartypbl

PucyHok 3.2 - CmpykmypHasi cxema peaynsmopa MUK-111
3.7 MpuHUMNn paboTtbl perynatopa MUK-111

Perynatop MWK-111, cTpykTypHas cxema KOTOpPOro npuBefeHa Ha pucyHke 3.2, mpeactaBnset cobon
YCTPOWCTBO M3MEPEHUs1 3HAYEHUS BXOAHOro napameTtpa, obpaboTkm n npeobpa3oBaHUA BXOAHOrO cCuUrHana wu
Bbl4aun ynpaBnsitoLLNX BO3OENCTBUN.

Perynatop MMWK-111 paGoTtaeT nod YNpaBfeHWEM COBPEMEHHOMO, BbICOKO WHTErpUPOBaHHOIO
MUKpOKOHTposnnepa RISC apXxuTekTypbl, WU3roTOBMEHHOMO MO BbICOKOCKOPOCTHOM KMOIMM TeXHOMormm ¢ HU3KuM
3HepronoTpebneHnem. B NoCcTosHHOM 3anoMuHaloWweM YCTPOMUCTBE pacnofiaraeTcst Gonblloe KONMMYecTBO (YHKLMM
ANS pelleHus 3adady KOHTPONsA U perynuposaHusi. ocpeacTBOM KOH(UrypupoBaHWs MOfb3oBaTenb MOXET
CaMOCTOSITESIbHO HAaCTpauBaTh PEryNATOp Ha peLleHne onpeaeneHHbIX 3aaay.

Perynatop MWK-111 ocHaweH awHanoro-umcpoBbiM  npeobpasoBaTenem,  LMEPO-aHaNoroBbIm
npeobpasoBaTtenemM, UMPPO-ANCKPETHOIO BbIBOAA, CTOPOXEBBLIMA CXEMaMu [Afsi KOHTPONs UMKINOB paboTbl
nporpammbl, aHeproHesasucumon namsteto EEPROM, NVRAM ans coxpaHeHusi nNonb3oBaTeNbCKUX NapaMeTpoB
KOHpMrypaLum u gaHHbIX.

BHyTpeHHsas nporpamma perynstopa MUK-111 yHKUMOHMPYET C MOCTOAHHBbIM BPEMEHHbLIM LMKIom. B
Hayane Kaxgoro UMKria BHYTPEHHEN pabouyert nporpamMmbl CHMTBIBAIOTCH 3HAYEHWUS] aHanOroBblX U AUCKPETHbIX
BXOAOB, MpPOM3BOAMTCA CuUMTbIBaHMe U o0OpaboTka knaBuaTypbl (nogaBneHne pgpebesra u  obHapyxeHue
[OCTOBEPHOCTM), MPMEM KOMaH4 W AaHHbIX M3 MOCrenoBaTenbHOro mHTepdenca. Mpu noMowm 3TUX BXOAHbIX
CUrHanoB OCYLUECTBMAKOTCHA, B COOTBETCTBUM C 3anporpaMMMpOBaHHbIMU  QYHKLUMAMU M NOMb30BaTENbCKUMUN
napameTpamu KoHdWrypaumm, Bce pacdeTbl. [locne 3T0ro ocyLlecTBnseTcs BbiBOL MHpOPMALIMU Ha aHanorosbIi
BbIXOA, AWCKPETHbIE BbIXOAA, HA WMHAWKALMOHHBLIE 3MIEMEHTbI, a TaK e duMKcaumsl BbIYUCIEHHbIX BENWYUH ANS
pexuma nepefayum nocneaoBaTenbHOro MHTepgenca.

3.7.1 NpwuHuMn paboTbl 6110ka 06paboTKM aHanoroBoro Bxoaa

Perynatop MUK-111 umeeT oguH aHanoroBbii BxoA Al, curHan ¢ koToporo obpabaTtbiBaeTcs 6Grokom
npeobpasoBaHus aHanoroBoro BxogHoro curHana AIN. HacTtpornku aToro 6noka BBOAATCS Ha YPOBHM KOHUrypaumm
AIN.

AHanoroBsbIVi curHan umeet npoueaypy obpabotkv. [laHHas npoueaypa ncnonb3yeTcs ANns npeacTaBneHns
BXOOHOrO aHarnoroBoro curHana B HeobxoguMmow nonb3oBatento dopme. Ha pucyHke 3.3 nokasaHa
dyHKUMOHanbHas cxema 6noka 06paboTku aHanNoOroBoro BXO4HOIO cUrHana.
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PucyHok 3.3 — ®yHkyuoHarnbHas cxema b61ioka npeobpa3osaHusi 8X00HO20 cueHana

Ha PUCYHKE NpUHATBIE crneaylwne 0603Ha4eHus:

1.

®unbTp MMNYNbCHBLIX MOMeX. Vcnomb3yeTca Ana nogaefeHus MMNynbCHbIX nomex. Onpegensetcs
napametpoMm AIN.05 «MakcumanbHas AnWMTENbHOCTb UMNYSbCHOW nomexw». Ecnm B kakom nubo
LMKIe U3MepeHust TEXHONOrMYeckoro napameTpa obGHapyXeHO ero u3MeHeHue, TO mpegnonaraeTcs
BO3MOXHOCTb [EWCTBUA MOMEXM W BbIXOAHOW curHan dopmupyetca (C y4eToM YycpeaHeHus
N3MEpPUTENbHbBIX 3HAYEHWUI) NO NCTEYEHNN YCTaHOBINEHHOIO BPEMEHU ONNTENBHOCTM NoMexu. To ecTb,
€Cnn ANUTENbHOCTb W3MEHeHWs curHana 6Gonble 3agaHHOro  Tnowexw, TO 3TO  WU3MEHEHWe
pacueHnBaeTCsa Kak eCTeCTBEHHOE M NMPUHMMaeTCs B AanbHenLwyo obpaboTky ¢ 3aepXKon BpeMeHu
Tromexn  (pcyHok 3.4). PaboTta paHHOro punbTpa BHOCUT [OMOMHUTENBHOE TPAHCMOPTHOE
3anasgblBaHne B CUCTEMY PEerynupoBaHusi, KOTOpPOe paBHO BenuuuHe napameTpa «MakcumanbHas
ANUTENBHOCTb UMMYMLCHON Nomexu». [1oaToMy Bcerfa HyXHO CTPeMUTLCH MUHUMU3MPOBATL AaHHbIN
napameTtp.

Mopynb Hopmanu3auun curHana. 3ToT MoAyfb HOpManuM3yeT BXOAHOW aHaroroBbi curHan. BaxkHown
yHKUMEN JAaHHOrO MOAYNSA €CTb KOHTPOnb AOCTOBEPHOCTW AaHHbIX. B cnyyae Bbixoga aHamorosoro
curHana Ha 10% 3a agvanasoH, KOTOPbIN yCTaHaBnMBaeTcs Npu kanubpoBke perynstopa, MOAYrb
nocbINaeT CurHan perynaTopy O He4OCTOBEPHOCTU AaHHbIX B kaHane. [Npyn 9ToM ecnu curHam Huxe
Avana3oHa naMeHeHust Ha aucnnee roput E - L, npu npesbileHnn gaHHOro ananasoHa Ha aucnnee
roput £~ = H. B 06ounx cnyuasx reHepupyeTcs COBbITE «Pa3phiB NMHUM CBA3M C AATYMKOMY.
MapameTpbl kanubposkn. OnpefaensaloT TOYHOCTb KaHana M MEHHAKTCA Npy 3amMeHe JaTyuka unm
nepexoge Ha gpyrov Tun aatymka. NMogpobGHee o kanubpoBKax aHanoroBbiX BXOAOB CMOTpUTE B
pasgerne nocBsiLLEeHHOMY KanubpoBkam.

OKCMoHeHUManbHbIn dunbTp (pucyHok 3.4). dunbTp ucnonb3yeTcsa AN NOAaBNEHNs MoMeX, a Takke
Ana nogdasneHuss «apebesra» uvHAMKaUMKM (Y4acTbiX W3MEHEHW MNOKa3aHWn perynatopa u3-3a
konebaHunm BxogHoro curHana). Onpegensietcs napameTpom AIN.04  «[lMocTosiHHasi BpemMeHu
undpoBoro punsTpar.

Mopynb macwtabupoBaHuns curHana. OToT MOAYNb NMHUAPU3MPYeT U MacliTabupyeT BXOAHOW curHan
COrnacHoO 3afjlaHHOW Morb3oBaTeneM HOMWHAarNbHOW CTaTUYECKOW XapaKTepUCTUKM AaTynka, KOTopbIn
MOAKIIOYEH K AaHHOMY Bxody. MimeeTcs B BUAy, YTO MMEHHO 3[eCb BbIOMPAETCa TUM NOAKIMIOYEHHOIO K
KaHany pgatdvka. Takke B 9TOM MoAyne ecTb BO3MOXHOCTb W3BMEYEHUS KBaApaTHOro KOPHS M3
BXOAHOro curHana. lNonb3oBaTtenb MMeeT BO3MOXHOCTb IMHeapu3oBaTb CUrHam Mo coOCTBEHHON
KPMBON NHeapusauuu.

Tabnuua koopauHaT nuWHeapusaumn curHana. [anHas Tabnuua onpegenseT  koopAuHaThl
nonb30BaTeNbCKON NIMHeapu3aumm, napameTpbl KOTOPOW 3a4at0TCsA Ha ypoBHe KoHdurypauumn LNRX u
LNRY.

Mopynb koppekuMn aHanorosoro Bxoga. B atom mogyne curHan, npeobpa3oBaHHbIA B MPeablayLLnMX
6riokax, cmellaeTca Ha 3agaHHoe nonb3oBaTteneM (yposeHb CORR) 3HauyeHune. 3HayeHue Koppekuum
CYMMUPYETCS C BXOAHbLIM CUrHanoMm Wnu BblMUTaAETCS M3 BXOAHOIO CUrHana, B 3aBMCMMOCTM OT 3Haka
KO3 dULMeHTa KOppeKLHK.

MpumeyvaHus:

1.

2.

Mpv BbIOOPe TUNa AaTyMka C 3adaHHbLIM OManasoHOM M3MEepeHWusl, B Modyrne MmacliTabupoBaHus
CUrHana napameTpbl BbICTABNSATCA aBTOMaTUYECKU U U3MEHEHMUE NX 3a6MOKMPOBaHO.

Mpv MHTepdericHOM BBOAE HACTOMKM MOAYMS HOpManu3aummn 1 urbTPoB He UMEIT CMbICNa, Tak Kak
CUrHan no uHTepdeiicy nepeaaeTcs cpasy B Moaysb MaclLTabupoBaHUsa curHana.
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PucyHok 3.4 — MpuHyun po6omsl counbmpa UMIyIbCHbIX MOMeX U 3KCIOHeHUUaibHo20 usbmpa

3.7.2 CtpykTypa 6noka perynupoBaHua MUK-111
MWK-111 umeet 5 Tunos perynatopa (CTRL.00 meHto koHduMrypauum, MNpunoxexuve IM):

2-X NO3ULMOHHBIV perynaTop,
3-X NO3ULMOHHBIV perynaTop,
nna-WnM perynaTtop,
MO-aHanoroBbIn perynsTop,
MAO-uMnNynbCHBIN perynsTop,
[M-aHanoroBbIf perynsarop.

BHyTpeHHsa cTpykTypa 6noka perynuposanna MWK-111 6yaeT nmeTb BUMA, NpuBeAEHHbIN Ha pucyHke 3.5.

[ f:' n (a) o | S CTRL.000002,0005
; @ @ - CTRL.O0=0003, (305
3agaHHan = ¥ -~
TOYkKA *1=F PID Py PWM AQ
nvn b iy LKA
Al | En. np=odpazoesm A =Py perymmTop AST RECODENCETEN:
" |Exoamorg cursana Al =1
CTRL.O0=0002
.| PULSE| = % 1T crrLoo=oos
Wiy e sl T . :TRL'.:’:D:’}:’:I{-}
| e ] CTRL.00=0002.0005
Do
EeyTeesad g =
] VST DT
i
" RN SRS
P, 3x ey 5
—=[EF - =P MEM LR L e CTRL.00=0004
| R || S
- = AST ——
& + CTRL.00=000N2Z.2.5)
TioniEa podars Doz
Swxana Do -

NomE3a podaral
PucyHok 3.5 - @yHKUyuoHanbHas cxema brioka peaynuposaHusi MMK-111

MpumeyaHue. M-perynatop MoxeT paboTaTe C aBTOMaTU4eCKon unn UKCMpPOBaHHOM paboyen ToYKowm
(Bbixogom perynaTopa). MNpu Bbibope aBTOMaTudeckon paboden Toukn (napametp CTRL.03=0000), perynaTtop npu
nepexofe C PYYHOrO Ha aBTOMAaTUYECKWMNA PEXWM OTCINEXMBAET 3HavyeHue paboyeit ToukM (3apdaHusi), 4ToObI
nepeknoyeHre 6bino nnaeHeIM. Mpu BIGope durkcnpoBaHHOW paboyei Touku (napametp CTRL.03=0001, paboyas
Touka 3apaetcs B napameTpe CTRL.04), perynstop Bo Bcex pexunmax paboTtbl yHKLMOHUPYET C YCTAaHOBINEHHOM B
KayecTBe napamMmeTpa OUKCUPOBaHHOWN paboyer TOYKOW.
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3.8 PacnpeaeneHue BXxoaoB-BbIXOA0B CTPYKTYpbI perynatopa MUK-111

Tabnuya 3.1 — PacnipedeneHusi 8xo008-8b1x0008 peaynsmopa MUK-111

CTpykTypa perynsatopa, AHanorosbl Bxof, | AHamorosbivi BbIxod | AWCKpeTHbIN Bbixod | JUCKPETHbIN BbIXOA
onpegensiemasi napameTpom Al AO DO1 DO2
[CTRL.00]

0000 — 2-X NO3ULIMOHHbIV perynaTop Perynupyemsbin PeTpaHcmuccus? Bbixop 2-x nos. CB06. koHdpur.
napameTp perynstopa

0001 — 3-X NO3ULIMOHHbIV perynaTop Perynupyemsbin PeTpaHcmuccus? Bbixog BONbLUE Bbixog MEHbLIE
napameTp

0002 — NMa-WnM-perynsitop Perynupyemsii PeTtpaHcmuccus? Boixog MA-LUAM CB06. koHdur. ¥
napameTp perynsTtopa

0003 — ananorosbivi MUA-perynsatop Perynupyembin Bbixop perynsitopa CB06. koHdur. Y CB06. koHdpur. Y
napameTp

0004 — MUO-nmnynbCHbIN perynsaTop Perynupyemsbin PeTpaHcmuccus? Bbixog BONbLUE Bbixog MEHbLIE
napameTp

0005 — ananorosblii IM-perynsarop Perynupyembin Bbixop perynsTtopa CB06. koHdur. D CB06. koHdpur.
napameTp

MpumeyvaHus.

1. CurHanbl DO1 n DO2 siBnsitotcst cBoboaHO-KoHUrypmpyemele. T.e. ecnu kakon-nubo n3 curHanos DO1,
DO2 He 3apeiictBOoBaH B CTpyKType BblOpaHHoro tuna perynstopa (cM. napametp CTRL.00), To cBo6ogHbIn
OUCKPETHBIN BbIXOO MOXET B COOTBETCTBUM C BbIOPAHHOW NMOrMKon paboTbl M yCcTaBKkamu ynpaBnsiTbCs OOAHUM U3
BblIOpaHHbLIX aHanorosbix curHanos (cm. napameTpsl DOT1.00, DOT2.00).

1.1 Ecnn DOT1.00, DOT2.00 = 0000, TO ecTb BkNtoYeHa onuusa UHTEpdENCHOro BelBoAa, 3TO O3HA4YaeT,
YTO AaHHbIM BLIXOAOM YNpaBnsieT, He perynsTop, a ynpaensieTcs no nHtepdeicy.

2. TMpn wncnonb3oBaHMM YHKUMM PETPAHCMUCCMM Ha aHaroroBbll BbiIXOA perynsatopa nepegakTcs
cnepyoLme aHarnoroBble curHansl perynatopa (cm. napameTpbl ypoBHa AOT.00):

- 3Ha4YeHne namepsemMon BenundnHel PV;

- paccornacoBaHue perynatopa (OTKNOHEHUS);

- 3aJaHHas Touka.

3.9 MpuHUMN pa6boTbl aHanoroesoro BbixoAa

Perynatop MAUK-111 nmeeT oanH aHanorosbIn BbIXo,.
AHanoroBbIv BbIXo4 MOXET paboTaTb B Taknx ABYX PEXUMAX:

1. PetpaHcmuccus (mpamas nepegada ¢ macwtabupoBaHnem) BXOAHOMO CUrHana Ha Bbixog,.
2.  Bbixoa aHanorosoro MNWO-perynaropa.

Mpu ncnonb3oBaHMM aHaNoOroBOro BbIXOA4a B peXMME peTPaHCMUCCUM, NCTOYHUKOM CUrHana MoxeT ObiTb
nsmepsiemas BenuumHa PV; paccornacoBaHue perynatopa (OTKINOHeHue), 3agaHHas Touka. [Mpu paboTte Bbixoga B
pexume peTpaHCMUCCUMM BaKHbIMW MNapamMeTpamMu ecTb: «3HavyeHune BXoOHOro curHana paBHoe 0% BbIXOAHOro
curHana» n «3HayveHue BxogHoro curHana pasHoe 100% BbIXOOHOrO curHanay. ATMMn napameTpaMmu 4OCTUraeTcst
MaclwTabvpoBaHMe BbLIXOAHOMO CUrHana OTHOCUTENbHO BXOAHOro. TakMM o6Gpa3om, MOXHO peanv3oBaTb BbIBO[
aHanoroBoro curHana, koTopbii OyaeT noBTOpATb (POPMY CUrHamna MogKMtOYEeHHOro Ha Bxod 6roka aHamoroBoro
BbIBOAA, HO Ha ero onpeaeneHHoMm auanasoHe. PucyHok 3.6 unnioctpupyeT paboTy aHanoroBoro BelIBOAa B pexunme
peTpaHCMuccun.

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

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

Kak BuMaHO mn3 pucyHka 3.6 6rnok o6paboTkn HOpMUpPYeT BXOAHOW curHan, npusoas ero B AvanasoH 0 —
100% BbIXOgHOrO curHana. B 3aBucuMMOCTM OT TMNa BbIXOOHOrO curHana 310 OyaeT BblpaXaTbCsl B 3N1IEKTPUYECKMX
curHanax. Hanpumep, aHanoroBbli Bbixog umeeT kanubpoeky 0 — 20 mA. B atom cnydvae npu curHane 50% w3
©6noka obpaboTkm AO Ha krneMMbl 6yaeT nogasatcst Tok 10 MA.
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M3 pucyHka 3.6 BuagHO paboTy napameTpoB «3HauyeHue BXxogHOro curHana pasHoe 0% BbIXOOHOMO
curHana» u «3HadeHne BxogHoro curHana pasHoe 100% BbIXogHOro curHanax». [JaHHble napameTpbl U306paxeHsbl
Ha PUCYHKE MYHKTUPHBLIMU NMHUAMK B Bnoke obpaboTkm AO. Taknum obpasom, Ha aHanoroBbIn BbIXOA MOXHO NofaTb
TOSbKO MHTEPECYIOLLYIO YaCTb BXOAHOIO curHana.

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

MNepeknioyeHne pexvmoB paboTbl aHaNoOroBoro BbIXOAA OCYLLECTBASETCH aBTomaTuydecku. [lpu
BKIIOYEHUN perynsatopa B pexum aHanorosoro NM[-perynatopa, aHanorosbIvi BbIXO4 aBTOMAaTUYECKN BKIIOYaETCs B
pexum paboTbl «Bbixog aHanorosoro [MW[O-perynatopa». Ecnn xe B KOHType BbiOpaH nwobon gpyron Ttun
perynatopa, TO BbIxO4 aBTOMaTuyeckum pabotaeT B pexume «PeTpaHcmuccusi» C ykadaHHbIM  UCTOYHUKOM
aHarnoroBoro curHana.

MpumeyaHune:
1. MapameTpbl HAcTpoWikn paboTbl aHANOroBOro BbIxoga CrpynnupoBaHbl Ha yposHe AOT;
2. [Ins xoppekTHoW paboTbl aHanoroBbI BbIXOA, OOIMKEH OblTh OTKanMbpoBaH.

3.10 INToruka paboTbl AUCKPETHLIX BbIXOA0B

OwnckpeTHble Bbixodbl perynatopa MUK-111 nmetoT cBOGOAHO KOHMrypupyemyro noruky pabotbl. 31O
3HayWT, YTO nonb3oBaTenb camM onpedensieT HasHayeHue TOro UMM MHOrO OUCKPETHOro BbIXO4A, €CMM OH He
3a4e1CTBOBaH Ars Kakoro-To perynsrtopa.

BHumaHue: Ecnn guckpeTHbIN BbIXOA 3a4eWCTBOBaH B CTPYKType ntoboro perynstopa, TO ANs AAHHOMO
OMCKPETHOro BbIXOAA NOruka ynpaBneHns He uMeeT 3HaYeHUA.

Ons guckpeTHoro BbixoAda, KOTOpbIM He ucnonbayeTtca [N[-perynsitTopomM, UCTOYHUMKOM aHaroroBoro
curHamna ectb nsamepsiemas senuuutHa PV. [anee no BbiGpaHHou norvke (DOT1.00, DOT2.00) obpabaTbiBaeTcst u
BblJAET NMOTMMYECKUA HOMb UMW eauHuly, nocre 4vero dopmupyeTtca curHan «Bbikn/Bkn». To ecTb, Ha norvke
KoMnapaTopa MMeeTCst BO3MOXHOCTb MOCTPOUTb ABYX- , TPEX- U MHOTOMO3ULIMOHHBIN Perynatop.

Mpumep paboTbl BLIXOAHOrO YCTPOWCTBA MO FOTMKE ABYXMO3ULMOHHOIO Perynatopa fnoka3aH Ha pUCyHKe
3.71n3.8.

DO

B t

0 E >

100%
N > ~ - - _Tuctepesnc LKana napameTtpa
SP

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

DO

BKI

0 >

i : 100%
Mncrepesumc  _.--~ sp LKana napameTpa

PucyHok 3.8 — lNpumep pabombi 8bix00HO20 ycmpolicmea o /i02UKe MPsIMO20 2-X MO3UUUOHHO20 yrpasrieHus .
CTRL.00=0000, n. CTRL.02=0001

[ns vMnynbCHOro perynstopa CywecTByeT TakoW napameTp, Kak 3agepxkka Ha BknodeHus DO B
NMPOTMBOMOJIOXKHOM HanpaeneHun. 3TO Bpems naysbl, MOCMe KOTOPOro BO3MOXHO W3MEHEHWe HanpaBneHus
OBWKEHUS WCMOMHUTENBHOTO MexaHu3ma Mpu COOTBETCTBYHOLLEM paccornacoBaHMn (C Lenbl 3awuTbl CXEM
yrpaBreHVs OT NULWHUX BKIIOYEHUA U CaMOro 3reKTpoABUraTens).

Tpexno3numoHHbI perynaTtop paboTaeT Tonbko B obpaTHOM Tune ynpaeneHus perynatopa. Korga
napameTp pacTeT W CTAHOBMTCA 4yTb OOmMblue 3afaHHOW TOYKW, TO BO3HWKAeT CUTyauusl KOrAa BKMOYEHbl [Ba
BbIXo4a. OTO He [OMyCTUMO, Korga perynsatop ynpasnsieT peBepcuMBHbIM ABuratenemM. [na npegoTspalleHus
nogobHon cutyauum Heobxogumo wucnonb3oBatb napameTp CTRL.06 — 30Ha HeYyBCTBUTENbHOCTUM  3-X
MO3WLMOHHOIO perynsaTtopa (MepTeas 30Ha). Toraa BbIXoAbl perynatopa 6yayT paboTtaTb Mo noruke, NokasaHHOW Ha
pucyHke 3.9.
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DO1 IucTepesuc DO2
A (ngq Gonbwe) " CTRL.O7 -\ (koY MeHbLue)
e N ",
............. SP \\
1 Y A
v _
0 >
0
<« MepTBasizoHa i, MepTBas 30Ha > 100%
- CTRL.06 i CTRL.06

PucyHok 3.9 - Mpaghuk pabombl QuCKpemHbIX 8bIX0008 3-X MO3ULUUOHHOZ20 peaynsimopa C UCrob308aHUEM 30Hb!
HeyysecmeumernbHocmu (CTRL.06)

[lBa AMcKpeTHbIX BbIXoA4a MOTYT UCMONb30BaTh B KAYECTBE BXOAHOIO CUMrHana oguH 1 TOT Xe aHanorosbli
BX0A, (Al) N NICNONHATL KaXXabl CBOKO NIOMNKY poBoThl.

BbixogHom curHan MoxeT ObiTb CTaTUY4eCKMM U MMNYNbCHbIM (QUHamuyeckum). Bbibop anvtenbHocTH
(Tvna) BbIXOOHOrO curHamna npovsBoguTcs Ha ypoBHe DOT1.05, DOT2.05. OnuTenbHOCTb BbIXOOHOMO MMMyrbca
paBHasa 000,0 cooTBeTCTBYET CTaTUHECKOMY BbIXOAHOMY CUrHany.

[na npumepa nMNynbCHOrO BbiXxoga BblibepeM Nornky paboTbl AWCKPETHOrO BbIXO4A — MEHblUe yCTaBKu
MIN (DOT1.00=0002), AnMTenbHOCTb MMNYNbCHOro curHana - 3 cekyHabl (DOT1.01=003,0). BbixogHow curHan npu
Takvmx napameTpax n3obpaxeH Ha pucyHke 3.10.

Pv 4
MIN ; ,
0 : : 4
DOn 4 : i
Sl i 3 cek ' 3 cek
oTKI .
t

PucyHok 3.10 — paghuk pabombi QucKkpemHoe2o 8bixoda npu UMyIbCHOM murie 8biX00H020 cugHasa

3.11 NMpuHUMN paboTbl TEXHONOrMYE€CKOM CUrHanM3auum

[na BxogHoro napameTpa PV nponsBoanTCs KOHTPOSb BbiIX04a €ro 3a rpaHulbl yCTaBOK TEXHOMOrMYeCcKon
curHanusaumm.

Heob6xo0AMMO NMOMHMWTbL, YTO YCTaBKM CUrHaNM3auuuM [OOMKHbl BXOAUTb B FPaHWLbl pasMaxa LuKanbl
N3MepPSIEMON BEINYMHBI.

TexHonormyeckas curHanMsauusa Ucnonb3yeTcst Anst curHanusauumn Ha nHamkatopax MIN n MAX nepegHen
naHenu perynstopa, CUrHanu3aumm Ha BEPXHEM YPOBHE, a Takke AN NOorMky paboTbl AMCKPETHbIX BbIXOAOB Kak
o6o6LeHHas TexHonornyeckasa curHanmaauus (n.m. DOT1.00=[0005], DOT2.00=[0005]).

CocTtosiHue 0600LLEHHO TEXHOMOMMYECKON CUrHanM3aumm 3anuceiBaetcs B peructp 14 (cm. tabnuuy B.1).

TexHonoruyeckas curHanusaums uMeeT ABa Buaa:

- abconTHaa curHanusauusi. Micnonb3yeTcsi Korda HYXHO CUrHanmMaupoBaThb BbIXO4 NapameTpa 3a
yCTaHOBMNEHHbIE rpaHuLbl. B Takom crnyyae 3a4atoTcs HKHUE BEPXHME rPpaHuLLbl TEXHONOMMYECKON curHanusaumm.

- [OeBMaUMOHHasi curHanmsaums. Wcnonb3yeTcsa KOrda HYXHO  CUTHanNuM3vMpoBaTb  OTKITOHEHMWE
TEXHOJTOMMYECKOro napaMeTpa OT 3HaYEeHMs 3a4aHHOM TOYKN Ha 3HAYEHME YCTaBOK TEXHOMOMMYECKON CUrHanmM3auum.

Mpumep abconoTHOM 1 AeBMALMOHHOW CUrHanM3auumn npyBeaeH Ha pucyHkax 3.11 un 3.12.

['ncTepesnc TexHONMOrMyYeckom curHanu3daumu 3apaetcs B nyHkTe MeHwo CTRL.15. TMpuHumn paboThbl
rmcTepesuca npeacraBneH Ha pucyHkax 3.11 n 3.12.
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A
. FyHKT MeHIo
BepxHuii npegen AIN.O2
pa3mMaxa LuKansbl
YcraBka MAX CTRL.14
TEXH. CUr. ’
['McTepesnc TexHonornyeckom
CUrHanusaumm CTRL.15
YcraBka MIN _W —————— CTRL.13
TEXH. CUr. i I
HwxHun npegen | : AIN.01
pa3mMaxa LuKanbl j >
A |
TexH. cur. I e
MAX '
1
1
1
l R
A !
TexH. cur. .
MIN
PucyHok 3.11 - pagpuk cpabambigaHus abconomHol mexHonoaudeckoul cueHanusayuu n.CTRL.12=0000
A
. [yHKT MeHI0
BepxHui npegen
pa3maxa LuKkansl AIN.02
+ ......................... CTRL14

3anaHHas
Touka (SP)

HwxHuiA npegen
pa3maxa LuKansbl

y
TexH. cur.
MAX

'ncTepesmnc TexHonornyeckomn
curHanusauum CTRL.15

H. MAX \
TEXH.CUT.

3H. MIN
TEXH.CUT.

e

.......... CTRL.13

AIN.O1

>

A
TexH. cur.

MIN

v

S RS N

v

PucyHok 3.12 - paghuk cpabambieaHusi desuayuoHHOU mexHonoau4yeckol cueHanusayuu n. CTRL.12=0001
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4 Acnonb30BaHue nNo HazHa4vYeHuro

4.1 3KCI'IJ1yaTaL|MOHHbIe orpaHuyYeHus npu ncnonb30BaHUU peryndaTtopa

4.1.1 MecTto yctaHoBku perynatopa MAUK-111 gomkHO oTBevaTtb Cneayowmm yCroBusaM:

- obecneymsaTb yaobHbIe yCroBusa Ans obCcnyxmBaHna n 4eMOHTaxa;

- TemnepaTypa MW OTHOCUTENbHasA BIaXHOCTb OKpYXalLlero BO3gyxa [JOfkHa COOTBETCTBOBaTb
TpeboBaHUSAM KNMMaTUYECKOro UCMONTHEHUS perynaTopa;

- OKpyXatLias cpefa He AOKHa codepxaTb TOKOMPOBOAALMX MPUMEcen, a Takke MpUMecen, KoTopble
BbI3bIBAIOT KOPPO3UNIO AeTanen perynsaropa;

- HanpsKeHHOCTb MArHWTHbIX NMOSeN, BbI3BaHHbLIX BHELLHUMW NCTOYHNKaMMN NEPEMEHHOIO TOKa YacTOTON
50 Iy wnM  BbI3BAHHLIX  BHELHWMM  UCTOMHMKaMW  MOCTOSHHOTO  TOKa, He [OMKHa  npesblwaTb
400 A/wm;

- napameTpbl BUOpauum A0MKHbI COOTBETCTBOBATL McNonHeHuto 5 cornacHo FOCT 22261.

4.1.2 Mpwu akcnnyatauum perynatopa Heob6XxoAMMO UCKIIOUNTL:

- nonagaHne TOKONPOBOAALLEN MbINN UKW XUAKOCTU BHYTPb perynsaropa;

- Hanu4ne NOCTOPOHHMX NpeamMeToB BONM3n perynsaropa, yxyaLwaroLwmnx ero eCTeCTBEHHOE OXNaxaeHve.

4.1.3 Bo Bpems akcnnyaTaumMm HeobxoAMMo cneanTb 3a TeM, YTobbl NOACOEAVHEHHbIE K U3Lenunio NpoBoAa
He nepenamMbIiBanunCb B MECTax KOHTaKTa C KneMMamu U He UMenu NOBPeXAeHUI N30Nsauum.

4.2 MNoagroToBKa perynaropa K ucnonb3oBaHuio. Tpe6boBaHUsA K MeCTy YCTaHOBKMU

4.2.1 OcBoboauTe perynsatop oT ynaKoBKU.

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

4.2.3 Perynsatop MWK-111 paccuuMTaH Ha MOHTaX Ha BEpPTUKarbHON NaHenu aneKTpoLnToB.

4.2.4 Perynatop AOMKEH yCTaHaBNMBaTbCA B 3aKpblTOM B3pbiBOGE30ONacHoOM K noxapobesonacHoM
nomelleHnn. Ncnonb3ynte perynsatop npu TemnepaType M BMaXHOCTW, OTBeYalwum TpeboBaHWsIM U YCNOBUAM
aKcnnyartaumu, ykasaHHbIM B rnaee 1 HacTosAWwen NHCTPYKLUUN.

4.2.5 He 3arpomoxgarite NpoCTpaHCTBO BOKPYr YCTPOWCTBA ANsi HOpManbHoro tennoobmeHa. OtBegute
[OCTaTOYHO MecTa 11 eCTECTBEHHOW BEHTMNAUMM YCTpoWcTBa. He 3akpbiBanTe BEHTUNMSILUMOHHbIE OTBEPCTUSA Ha
Kopnyce ycTpouncTtBa. Ecnn perynatop noaBepraeTcs HarpeBaHWio, OIS €ro oxNaxaeHus A0 TemnepaTypbl Huxe
70 °C, ncnonb3ynte BEHTUNATOP.

426 [abapuTHble © npucoeavHuTenbHble pasmepbl Perynstopa MWK-111 npuBegeHbl B
npunoxexun A.

4.3 CoeguHeHue C BHELWWHNUMU yCTpOﬁCTBaMM. BxogHble 1 BbIXOAHbIE Lenu

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

4.3.2 KabenbHble cBs3n, coeamnstowme perynatop MAK-111, nogknioyaloTca Yepes KreMMHbIe KONOAKU B
COoO0TBETCTBMM C TpeboBaHuaMM AencTByowmx "lMpaBun yCcTponcTBa aneKTpoycTaHOBOK".

4.3.3 TMNopkntoyeHne BXoAoB-BbIxodoB K perynatopy MMK-111 npou3BoaaT B COOTBETCTBUMM CO CXemMamu
BHELLUHUX COeAMHEHWI, NPpUBEAEHHbIX B NpUnoxexHun b.

4.3.4 Tlpn nOAKMOYEHUM NWHUM CBA3W K BXOAHBbIM M BbIXOAHbIM KMEeMMam MpuHMManTe Mepbl No
YMEHbLUEHNIO BIIMAHUSA HaBEAEHHbIX LUYMOB: UCMOMb3yUme BXOAHble M (MNN) BbIXOAHBIE LUyMOMoAaBnsaolme
GvnbTpbl Ana perynstopa (B T.4. CeTeBble), LymonodaBnswowme unbTpbl ANS NepudepuiiHbix YCTPOMCTB,
UCMNOnb3ynTe BHYTPEHHME LdpOoBbIe (DUNbTPbl aHaNoroBbIx BXoAoB perynstopa MUK-111.

4.3.5 He ponyckaeTtcst o6beguHsTb B O4HOM kabene (kryte) Lenu, no KOTOpbIM NepeaarTcs aHanoroBble,
UHTEpPdENCHbIE CUrHambl U CUMBHOTOYHBLIE CUTHaNbHbIE WM CUITBHOTOYHbIE CUNOBble Lenu. Ona yMeHblueHus
HaBedeHHOro wyma OTAenuTe FIMHUW BbICOKOrO HanpsXeHUs Unu fvMHUW, NpoBoAsAlME 3HAYUTENbHble TOKW, OT
OpyrMx nuHuR, a Takke u3beraite napannenbHoro wunuv obLiero MNOAKMOYEHUS C JNUHUSIMU NUTaHUS Mpu
NOAKMYEHUM K BbiIBOAAM.

4.3.6 HeobxoammocTb 3KpaHMpOBaHWsi kKabenen, No KoTopbiM nepedaeTcs WHdOpMauus, 3aBUCUT OT
OnvHbl kabenbHbIX CBA3EM M OT YPOBHA MOMEX B 30He npoknagkn kabens. PekomeHayeTcsa wucnonb3oBaTb
usonupytoLime Tpyoku, KaHanbl, NOTKA UMM SKPAHUPOBAHHbIE NTMHWW.

4.3.7 [lpumMeHeHMe 3SKPAHMPOBaAHHOW BWUTOM nNapbl B  MPOMBIWMEHHBLIX YCMOBUAX  SBMSETCS
npeanoyYTUTENBLHBLIM, MOCKOMNbKY 3TO obecneunBaeT nofyyeHne BbICOKOTO COOTHOLLEHMS CurHan/lym v 3awmTty oT
CWHpa3HOM NoMeEXN.

4.3.8 lMNopakniovarte cTabunusaTopbl UK WyMONoAasnsowme GunbTpbl K NepugepuiiHbiM yCTPOUCTBaM,
reHepupmpyoLWwmnM 3NeKTPOMarHuTHble M WUMMYNbCHble MoMexu (B 4YacTHOCTUM, MOTopaMm, TpaHcdopmaTtopam,
coneHouaam, MarHMTHbIM KaTyLLKam 1 ApyruM YyCTPOMCTBAM, MMEIOLLMM U3MyYatoLme KOMMNOHEHTHI).
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4.4 NMopagkntoYeHne 3NeKTPonuUTaHMA 6Gr1oKoB

4.4.1 BHUMAHME!!! Tpwu nogknioveHun anektponutaHmsa perynatopa MUK-111 cobntogatb yka3aHus mep
6e3onacHoCTM pasgena 6 HacTosLero pykoBoACcTBa.

442 [Onsa obGecneveHns crtabunbHon paboTbl obopyaoBaHusa konebaHusi HanpskKeHUs U 4acToThbl
nuTaloLWwen aNeKTpoceT! AOMKHbI HaXOAUTLCA B Mpedenax TeXHUYecknx TpeboBaHui, ykadaHHbIX B pasgene 1, a
ANs KaXgoro CoCTaBSAOWEro KOMMOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM Mo akcnnyatauun. [pu
HeobxoAMMOCTW, ANSA HenpepbiBHbIX TEXHOMOMMYECKUX MPOLEeccoB, AOMKHa ObiTb NpeAycMOTpeHa 3awuta oT
OTKIIOYEHMSA (MK BbIXOAA U3 CTPOS) CUCTEMbI NOAAYN INIEKTPONUTAHNA — YCTaHOBKOW MCTOYHMKOB BecnepebonHoro
nuTaHus.

4.4.3 Ons perynatopoB MUK-111 ¢ ucnonHeHnem Ansi nuTaHuWsa oT ceTu nepemeHHoro Toka 220B nposoaa
3NeKTponuUTaHns ceTu nepemeHHoro Toka 220B nopkntoyaiTca K knemmam konogku 220B, pacnonoxeHHowm Ha
3apHen naHenu perynatopa MMK-111.

4.4.4 YctaHaBnvBas LWyMoNoaasnsaowmui ounbTp (CUrHanNbHbIN Unm ceTeBon), 06a3aTenbHO YTOYHUTE ero
napameTpbl (UCMOMb3yeMoe HanpskeHWe W nporyckaemble Toku). Pacnonarante dunbTp Kak MOXHO Brvke K
perynsaTopy.

4.5 KoHdmrypauusa perynaropa

Perynatop npeacrtasnseTt cobovi cBO60AHO KOHMIrypmpyembliin KOMNaKTHbIA perynatop. MNonb3oBaTens, He
UMEILLMIA 3HAHMI U HaBbLIKOB NMPOrpamMMMPOBaHUSA, MOXET MPOCTO BbI3blBaTb U UCMOMHATbL pasnuyHble yHKLMU
nytem koHdurypauum perynatopa MUK-111. Perynatopsel MUK-111 o4eHb rmbkune B MCNOMNb30BAHUM U MOTYT BbICTPO
W Nerko, N3MEeHMBLUN KOHMUIypaLmio, BbINOMHUTL OOMbLUMHCTBO BCTpevaembix TpeboBaHui 1M 3agady ynpaBneHus
TEXHOMOrMYeCcKUMM NpoLeccamu.

Perynatopbsl MUK-111 koHUrypumpytoTcs Yepes NepeaHIon NaHenb perynatopa unm Yepes ranbBaHNYeCcKm
pasgeneHHbli nHtepgenc RS-485 (npotokon ModBus), 4To Takke NO3BONSAET UCMOMb30BaTb PErynaTop B KayecTse
yAaneHHoro KoHTpornnepa npu pabote B COBPEMEHHbIX CETAX yrnpaBneHus 1 cbopa nHdopmaumm.

MapameTpbl KkoHdurypaumm perynaropa MUK-111 coxpaHAaTCA B SHEProHe3aBUMCMMOW NamsATM U
perynatop cnocobeH BO30GHOBWUTL BbINOMHEHWE 3a4ad YnNpaBneHus Mnocne npepbiBaHWUS HanpsXKeHUs MuTaHus.
BaTtapes pe3epBHOro NMTaHUS He UCMOMb3yeTCs.

Mporpamma koHdurypauumm perynsatopa MUK-111 pomxkHa ObITb cocTaBneHa 3apaHee u odopmneHa B
BMae Tabnuubl (M. npunoxenue M), 4To 36aBWT Nonb3oBaTens OT OWMBOK NPU BBOAE NapaMeTpoB KoHUrypaLumu.

HasHaueHne anemeHTOB nepefHer MaHenu, HasHayeHue CBEeTOAMOAHbIX WHAMKATOPOB W KnaBww -
npencTaBneHo B COOTBETCTBYHOLLMX pa3genax rnasbl 3. MNopsagok KoHUrypaumum U3noxeH B €TON rna.e.

4.6 Pexxsum PABOTA

Bonee geTtanbHO pexumbl paboTbl, YPOBHM 3aLUUTBI U PEXMM KOHMrypauum onvcaHbl B MOCMeAyHLMX
pasgenax gaHHow rnasbl. [juarpamma pexvmMoB paboTbl, 3awuTbl M HacTpoek perynatopa MUK-111 npusegeHa Ha
pucyHke 4.1.

p
MutaHue
BKJTHIOUYEHO
\\§
Y
-
Pexum PABOTA
Pexum

KOHcUrypaumm u HacTpoek

PucyHok 4.1 - Juazpamma pexumos pabomesl, 3awumsbl U Hacmpoek peeynsmopa MUK-111

Perynatop nepexoout B pexum «POBOTA» Bcsikuin pas, korga BKIKOYaeTCa NuTaHue.
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B npouecce pabombl MOXHO OCYLLECTBNATb MOHUTOPUWHI, T.e. BU3yallbHO OTCIEXMBATb W3MepsieMyto
BENWNYMHY, 3a4aHHYI0 TOYKY U 3Ha4YeHWe ANCKPETHOro ynpaBnsioLLero BO3AeNCTBINA Ha CBETOANOAHBIX MHAMKaTopax
unn 3HaveHus Boixoga MNUA-perynatopa B npoueHTax npu HaxaTtum knasuwu [A] “6onbwe” nnu [V] “meHblue’(s
PYYHOM pexvMe aTUMK KnasuaMm N3MeHsieTcs ynpasnsioLwmne Bosaenctene). Kpome Toro, MOXHO OTCnexuBaTh Ha
CBETOAMOAHBIX MHAMKATOpaxX CuUrHanmbl TEXHONMOTMYECKOW CUrHanuMsauuv npu NpPeBbILLUEHUN BEPXHEro W HWXHEro
npenenoB OTKMNOHEHUS.

4.6.1 U3ameHeHUe pexxnma ynpaBrieHUA perynsatopa

B perynsatope MAK-111 nmeeTcs aBa pexuma ynpasneHns o6beKToM perynmpoBaHus:
® aBTOMaTUYECKUIN PEXNM yrpaBneHue,
® PYYHOW PEXUM yrpaBneHue.
Pexum ynpasneHue perynstopa - aBTOMaTUYeCKUn UMW PYyYHOW ABNSETCA 3aroMUHaeMbiM COCITIOSIHUEM.
[Mocne BKMIOYEHVA NUTaAHWA PErynATop HaxoouTCs B TOM pexume, B KOTOPOM OH HaxoAwncss Ha MOMEHT
OTKIIOYEHMS.

ABTOMaTU4YeECKUMN PyuHown
knaeuwm [Y] + []
PeXum uHgukaTtop PYY PeXum

ynpaBrieHue ynpaBlrieHune

ABTOMaTU4YECKUI pexuM ynpasneHue. NMepexon Ha py4yHOM peXuUM ynpaBrieHue

ABTOMaTUYeckun e B aBTOMaTtnyeckom pexumme yrnpaBneHue perynsatop ynpaenseT 06bekToM perynvpoBaHus

pexum cornacHo BbIGpaHHOMY 3aKOHy PerynmpoBaHuMs M C COOTBETCTBYIOLLUMMMW HacCTPOMKaMm
ynpaBrieHue nonb3oBaTens.
O PYY e B aBTOMaTUuYecKoM pexume ynpasneHne nigmkatop PYY Ha nepeaHen naHenu noraileH.
& [¥] e [Ins nepexoda B PyYyHON pexvM ynpasrneHus Heobxoaumo Haxatb knasuwy [¥] Ha
nepegHen naHenu perynsaropa.
* PYY e Minankatop PYY Ha nepegHew naHenn Ha4YnHaeT Muratb.
& [¢] e Ecnu onepatop Haxan knaeuwy [¢)] B npouecce MwuraHus uHaukatopa PYY
@ PYY (MpubnuanTenbHo 3-4 ceKkyHabl) — MPOU3OUAET huKkcayusi 8bI6PaHHO20 pexxuma n pPerynarop

nepevigeT B PeXMM Py4yHOro ynpaeneHusi, uHgukatop PYY 6ygeTt cBeTuTbca — yTo ByoeT B
JarnbHemnweM ykasblBaTb Ha PYYHON PEXUM yrpaBreHue.

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

3awjumel AENCTBMA  onepaTopa BOCMPUHMMAIOTCH Kak HeBepHoe [AenCTBMe UNnn  crnyvanHoe
NnepekioYeHne pexuma ynpasneHue.

PyuHoW pexum ynpaBneHue. Nepexoa Ha aBTOMaTU4YeCKUIA PEXUM ynpaBrieHue

Py4yHoW pexum e B py4yHOM pexume ynpasrieHve onepaTtop C nepegHen naHenu ¢ NOMoLLbio knasuw [A]
ynpaeneHue “6onbwe” u [V] “MeHblue”, ynpaBnsieT BbIXOAOM perynstopa, TeM cambiM opMupyeT
3HayeHWe ynpaBnsoLLEro BO3NENCTBUS, MOAABAEMOE Ha UCMONHUTENbHBIA MEXaHWU3M.
® rPyy e inaukaTtop PYY Ha nepegHen naHenu CBETUTCS.
& [¥] e [Ina nepexofa B aBTOMATUUECKUI PEXUM ynpaBneHus Heobxoaumo HaxaTb knasuuly [¥]

Ha nepefHeii naHenu perynsaTopa.

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

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

¢ukcayuss eblbpaHHO20 pexuma W perynatop nepevgeTr B PexXVM aBTOMaTUYeCcKoro

= [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 AencTBMA  onepaTopa BOCMPUHMMAIOTCA Kak HeBepHoe [encTBMe wnu  cryyarHoe

nepekn4YeHne pexmnma ynpasneHue.
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4.6.2 N3meHeHMe 3HaYeHUs 3agaHHON TOUKHN

Mpu BkntoyeHun perynatopa MWK-111 ycrtaHaBnuBaetcs pexum PABOTA. Ha gucnnen NMAPAMETP
BbIBOANTCSI 3HAYEHME M3MepPSieMON BeNMYMHbI, a Ha aucnnei SABOAHHA — 3HauyeHne 3agaHHON TOUKM.

3apaHHaga Touka usMeHsieTcsa ¢ nepegHen naHenu perynsitopa. lNpu KpaTKOBPEMEHHOM HaXaTuu KrasuLLn
[0] Ha ancnnee 3ABOAHHSA BbiBoOMTCS 3HayeHWe 3adaHHOM TOYKM B MUraroluMm BUAE, YTO O3HavaeT BXon B
PEXNM N3MEHEHMS 3afaHusl. 3HauyeHne 3aaHHON TOYKM SABNSIETCA 3arnoMuHaeMbiM 3HadyeHueMm. Nocne BKMYeHUs
NUTaHUA perynaTop HaumMHaeT paboTy ¢ TeM 3Ha4YeHUEM 3alaHHOW TOYKWU, KOTOPOe BbIfIo HA MOMEHT OTKIOYEHMS.

3agaHHasa Touka nMcnonb3dyeTcda TONbKO B aBTOMatuU4eCKOM pexunme ynpasJieHud, HO WU3MEeHATb ee

BO3MOXHO Kak B PyYHOM (ECnU MCMoNb3yeTcss AMHaMuyeckas GanaHcMpoBka), Tak U B aBTOMaTUYECKOM PEXMME.
3ajaHue ycTaHaBnMBaeTCs Nosib3oBaTeneM U UcnonbayeTcs npu pabote perynatopos (ypoBeHb CTRL).

MN3meHeHMe 3HaYeHUA 3agaHHON TOUYKHU

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

= [O] knasuuy [O].

e [ucnnen 3ABOAHHA HayHeT muratb. Ha gaHHOM 3Tane npu mwurawwem gucnnee
E 015.0 3ABOAHHSA BO3MOXHO M3MEHEHWE 3HAYEHUS 3a0aHHOM TOYKU.
e C nepepgHelt naHenu ¢ nomoulbio knasuw [A] “Gonbwe” n [V] “MeHbLUE”, yCTaHOBUTL
= [A] HeobXxoaMMoe 3Ha4YeHne 3ajaHHOM TOYKU, MHanUMpyemon Ha aucnnee 3ABOAHHA.
« [V]

e Ecnu onepatop Haxan knasuwy [¢] B npouecce muranus gucnnen 3ABOAHHSA
&« [¢] (npnbnuantenbHo 3-4 cekyHAbl) - pPerynsatop nepengeT Ha PexuM ynpaBrneHus C HOBbIM
3Ha4YeHNEeM BHYTPEHHEN 3ajaHHOW TOYKMU.

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

e Ecnun onepaTop He nodmeepxxdaem CBOUX AEWCTBUIA HaxaTuem knaeuwm [&] B npouecce

YposeHb avncnnes 3ABOAHHSA (npubnuantensHo 3-4 cekyHAbl), TO AaHHble OEWCTBWUsi onepatopa
3awumesl BOCMPUHNMAIOTCS Kak HEBEPHOE AeNCTBUE UMW CyYaliHOE U3MEHEHUE 3HAYEHUSI.
MpumeyaHue

KnaBuwa [0] paGOTaET KaK OTMEeHa BBEOEHHbIX 3HA4YEHUIN N BbIXO4a U3 pexXnma M3MeHeHUs 3agaHus.
PeXnmbl u3aMeHeHus u nepekxknr4yeHusA 3a4aHHOMN TOYKMU

OuyeHb BaxkHbIM NS HOpMarbHOW paboTkl perynsaTopoB ABNSieTCA Hannymne B HUX 6e3ydapHozo (nasHozo)
MEePEeKMoYeHUs] Unu U3MEHEeHUs1 3afaHHOW Toudku. [lepeknioyeHne unu naMeHeHue 3afaHHoOW TOYKU perynsatopa
MNK-111 npoucxoauT B crny4vasx:

® MEepEeKIOYEHNE PErYNSATOpPa C PYYHOro pexnmMa ynpasrneHne Ha aBToMaTU4eCKni;

® UV3MEHEHME 3HayeHUsi BHYTPEHHEW 3adaHHOW TOYKM C NepedHen naHenu perynsatopa unu no
UHTEpENCy;

MepekntoyeHre NNy n3amMeHeHne 3afaHHON TOYKM perynatopa obecneymBaeTcsi C MOMOLLbIO CTaTUYECKON
¥ AvHaMunyeckow banaHCMpOBKM y3na 3ajaTyuka perynsaropa.

B 3aBucumoctu oT 3HaveHun napameTpoB MeHio koHdwurypaumm [CTRL.02] — ckopocTb AMHaMUYeCcKon
b6anaHcupoBkn 3apgaHus B perynstope MWK-111 ecTb pasHble pexuMbl CTaTU4ECKOW W OMHAMUYEeCKOM
6anaHCcMpoBKN:

e 1 pexxum: [CTRL.02]=0 — cTatnyeckasi 6anaHcMpoBka,
e 2 pexum: [CTRL.02]%0 — gnHammnyeckasi 6anaHcupoBka.

dyHKUMOHANbHaa cxema paboTbl OanaHCUMPOBOK MOKasaHa Ha pucyHke 4.2. PyHKUMM  pPexXnmoB
CTaTU4ECKON 1 AnHamMu4eckon 6anaHcMpoBKM NoKasaHbl B Tabnuue 4.1.
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Al : PexumMbl 6anaHcnpoBoK

__________________________________ 1

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

__________ 3apaHve
3apaHve BanaHcuposka SP—SPnew perynsatopy —>
(ckopocTb)
—>| [CTRL.02#0]

PucyHok 4.2 - ®yHKyuoHansHas cxema banaHcupogok peaynsamopa MUK-111

MpumeyaHue. Ha cxeme ycrnoBHO NokasaHO MOMOXEHWe nepeknioyaTene Ana aBToMaTn4eckoro pexuma
ynpasreHve perynaropa u AMHaMmmyeckon 6anaHcupoBKu.

Tabnuuya 4.1 - QyHKyuu pexumos banaHcuposok peaynamopa MUK-111

3HayeHue
Pexum o
6anaHCUpoBKY napameTpos [MHamuka nameHeHus 3agaHHoOM TOYKU
[CTRL.02]
MNepekntoveHne
pexvma cTatmdeckas =0 Mpu nepekntoyeHun SP= Al
ynpasneHune
PYYHOW- AMHAMUMECKAR 40 [Mpu nepeknioveHnn 3agaHne HauMHaeT M3MeHATCA OT 3HadeHus Bxoda Al1 oo
ABTOMAT YCTaHOBIIEHHOIO 3HaYeHusi 3agaHnsa co ckopocTbio 6anaHcmposkn [CTRL.02]
WNsmeHenve cTaTMveckas -0 Mpy n3mMeHeHUn 3agaHne MrHOBEHHO MEHSIETCS OT ero npeablayLero 3Ha4eHus
3ajaHoOM TOYKM (C [0 YCTaHOBMNEHHOIro
nepegHen naHenu
P P MHAMUYECKas! 40 [Mpy 3MeHeHUn 3agaHne HaYMHAEeT UBMEHATLCA OT ero npeablayLlero 3HavyeHus
nHTepdeiicy) A [0 YCTAHOBMNEHHOTO 3HAa4YeHNs CO ckopocTbio HanaHcuposku [CRTL.02]

MpumeyvaHue. Ecnu 3HaveHue [CTRL.02]#0, TO 3HayeHME CKOPOCTU AMHAMU4YEcKon OGanaHCUpPOBKM
ycTaHaBnueaeTcs B npegenax [1; 999,9] tex.ea./MuH.

4.6.3 UameHeHMe 3HaYeHUA ynpaBnsiowWero Bo3fencTemus

o [N M3MeHeHWs 3Ha4YeHNs ynpaBnsioLWwero BO3AENCTBUS PerynsaTop AOMKEH HaxoauTeCs B
PYYHOM pexume ynpaBreHus. Ecnu perynatop HaxoauTcs B aBTOMaTUYECKOM pexume, ero

@® PYY HeobX0AMMO NepeBecTU B PyYHOW peXxum ynpasneHusa — cM. pasgen 4.6.1. Mngukatop PYY
Ha nepegHen naHenu ceeTUTcs. BoibpaH py4yHOW pexvm ynpasneHus.

e B py4yHOM pexume ynpaBneHvne onepatop C nepegHen naHenu ¢ nomoLbto knasvw [A]
<= [A] “Oonbwe” n [V] “MeHblue”, ynpaBnseT BbIXOAOM perynsatopa, Tem cambiM copmupyeT
= [V] 3Ha4YeHWe ynpaBnsoLLEero BO3NeNCTBUSA, NOAABAEMOE Ha UCMONMHUTENBHBLIN MEXaHU3M Yepes

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

perynartopa (cMm. napameTtp [CTRL.00]).

o [Ipn U3MEHeHUN 3HaYeHUS YNpaBnSALLEro BO3AENCTBUS NOCMe NepBoro Haxatus nobou
n3 knasuw [A] “6onbwe” unn [V] “menbwe” Ha aucrnnenn 3ABOAHHA BmecTo 3HaveHus
3aJaHusa  BbIBOOAWUTCA 3HAYeHWs BbIxod4a perynatopa B Muralowem Buae, a Takke
CcBeTOAMOAHble MHAMKaTopbl A unu V¥ ykasbiBaloT onepaTopy Kakon napameTtp (curHan) B
AaHHbIA MOMEHT U3MEHSIeTCS.

e [locne OKOHYaHWMA W3MEHEHUs! 3HAYeHWs! YNPaBMSAIOWEro BO3AENCTBUS, OTMyCKaHWeM

3ABOAHHA knaeuwm [A] “6onble” nnu [ V] “MeHblue” no nctedeHnun 3-4 cekyna aucnnen 3ABOAHHA

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

http://www.microl.ua e MMUK-111 ver.11.17 e [IPMK.421457.023 P3 u3m.1.05 03.04.2015



26

4.7 Pexxum KOHOUTYPUPOBAHUE

e C nomoLublo 3TOr0 pexuma BBOAAT MapameTpbl U KOHCTaHTbl peryndtopa, napameTpbl Tuna BXOAA,
dunbTpa, TMNa ynpaeneHns, CMrHanusaunm OTKNOHEHWI, BbIXOOOB, KanvbpoBkM, napameTpbl ceTeBoro obmeHa u
3anucu napameTpos.

e [MapameTpbl pasgeneHbl No rpynnamM, Kaxgas M3 KOTOpbiX HasbiBaeTcs "ypoBeHb". Kaxgoe sagaHHoe
3HayeHne (ANEeMEHT HaCTpPOWMKU) B 3TUX YPOBHAX Ha3biBaeTca "mapameTpoM". [lapameTpbl, MCNOMb3yeMble B
perynatope MAUK-111, crpynnupoBaHbl B 13 ypoBHEN W NpeAcTaBreHbl Ha gvarpamme — cM. puc 4.3. NHaukauums
YPOBHEW pexvmMa KoHurypaLuum, HOMEPOB 1 3HAaYEHUI NapameTpoB NokasaHbl Ha puc. 4.4.

3HayeHve napameTpa
PID.02 ans ypoBHsi
HacTpoek M -
perynaTtopa

napameTp
PID.02

w
S
Su
ﬁ da l 00 e ——m———
o E nepexopn ocyujecrtBnsaeTcs
E [o] _ - —I AnNUTenbHbIM HaXXaTuem ~=a T T
- - Gonee3c knanum[v¥]  § T T--___ . N
=1 O] s |
gz Y : /\9 Y y y Y 'Js'-
poBeHb poBeHb poBeHb poBeHb poBeHb ©
HE g PD_J* g = " Corr S a2 SAVE =
= > 7 A A 7\ =
i
E ¢ %) \ \ y \ 2
5 8@9) 0001 @ (@ @@ (o
g o ’g é
x § E'
E 52 @D 0000 () (= 01 01 0001
alzg @) I
=
< 02 ) ( 02 >
4

PucyHok 4.3 - [Juagpamma pexuma KoHgbu2ypauuu u Hacmpoex.

Howmep
napamerpa i-.
NAPAMETP A MAPAMETP
4 "\ ( A
YPOBEHb ,_' |
KOHOUTYPALUN ™ H In L |
AIN ‘ | == )
3ABOAHHSA 3ABOAHHS
( \ < 4 ~
I F I~ @ Arnmr
Ly I
\ J \ y
A A
cumeonii L nF [ ykaswisator 3HaueHue
0 TOM, YTO perynaTop napameTpa

HaxoAuTCs B pexume Bbibopa
YPOBHS KOHdbUrypauum

PucyHok 4.4 — VIHOuKayusi yposHs pexuma KoHgbuzypayuu, HoMepa rapamempa U 3HadeHUst napamempa.
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4.7.1 MNepexopn B pexxum KoHUrypaumm n Hactpoek

1. BbI30B ypOBHS KOHMUrypauum n HacTpoek ocyluectensetca ns pexmma PABOTA anutenbHbim, 6onee 3-
X cekyHfl, HaxaTnem knasuiu [Q].

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

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

Pexum KoHdurypaumm oTnmyaeTcst oT pexMMa uHankauumn TeM, 4to Ha aucnnee 3ABOAHHA
BbIBOAATCA cumBonbl L N F O 1 3HayeHws napamMeTpoB BbIBOASATCA Ha LMGPOBON ANCMNEN B
Mu2arwemM pexmnve.

4. Ha undposom aucnnee nosiButcs HassaHue ypoBHs koHdpurypaumm: AIN...SAVE - «A in I»...«5AuE».
5. Mocne BbIGOpa HYXKHOTO YPOBHS HYXHO HaXKaTb KpaTKOBPeMeHHO knaeuily noateepxaexns [J].

6. BbiGpaB HeobGXxoauMbI MYHKT MeH knasuwamy A Y, Ons moauduvkauuM napameTpa Heobxo4umo
CHOBa KpaTKOBPeMeHHO HaxaTb knasuiy [¢].

7. Ha undpoBom aucnnee B MusarnuieM pexnMe BbiBEAETCS 3HaYeHuWe napameTpa BblOpPaHHOro nyHkTa
MEHI0:

Hanpumep, «0001».

8. C nomoLbto knasuw nporpamMmmupoBaHvs A ¥, npy HEOH6XOAMMOCTU, NPOMU3BECTN N3MEHEHNE 3HAYEHUS
BbLIOPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuwy [&)] — perynsatop cHoBa nepelger B pexum
KOHdMrypaumm — Ha LundpoBOM AUCTINIEE NOSABUTCH HOMEP MPEXHEro BbIOPAaHHOTO MYHKTa MEHIO.

9. C nomoLLblo KnaBuw nporpaMMupoBaHnsi A ¥ yCTaHOBUTL Criedyowmii HeoGXoanMbIA ANst U3MEHEHNS
MYHKT MEHI0, U T.4. NOKa BCe HeoGXoauMble MapaMeTpbl Ha OaHHOM YPOBHE pexuMa KoHdurypauum He 6yayTt
N3MEHEHbI.

10. ins Toro, YTo6bI BEPHYTCS K BLIGOPY YPOBHS KOHUIypaLmm HeobXoaMMo HaxaTs knasuiuy [O].

11. [anee BbibpaTb cneayoLlen ypoBEHb pexuma KoHUrypaumm, KOTopbI HYXXHO N3MeHUTb. MNoBTopuTb
nyHkT 5 —10. U Tak oo Tex nop, noka He ByAyT N3MEHeHbI BCe HY>KHble YPOBHW KOHUIypaLun.

12. BbizBaTb ypoBeHb SAVE «5HuE» M coxpaHuTb Bce M3MEHEHHble 3Ha4YeHUs! B 3HEProHe3aBMCUMMOW
namaTtn. lpyn coxpaHeHun napameTpoB B 3HEPrOHE3aBUCUMOW MNaMATM BbIXO4 W3 YPOBHS KOHdUrypaumu
OCYLLLECTBNSIETCSt aBTOMaTUYECKM.

13. Ecnun nameHeHHbIe napameTpbl HE HYXXHO COXPaHATb B SHEProHE3aBNCHMON NamMATK, BbIXOA U3 pexuma
KOHUrypaLMM OCYLLIECTBNSETCH ANUTENbHLIM, Gonee 3-x cekyHa, Haxatvem knasuwm [Q] unu no ucteveHum
BPEMEHM 2-X MUHYT (NapameTpbl COXPaHATCSA B ONEepPaTUBHOM NaMsATh).
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4.7.2 HazHayeHuMe ypoBHen KOHcurypaumm, BbiIoop YPOBHSA KOHcUrypaumm

Tabnuua 4.2 - VIHOukayusi Homepa ypoBHs1 KoHghuaypayuu

HasHauyeHue YPOBHA HasBaHue Nupnkauuns
HacTtponka napameTtpos ML perynsatopa PID P | d
HacTpoiika napameTpoB 6roka npeobpasoBaHus
AIN M
aHanoroBoro BXoJHoro curHana Al 1.
HacTpoiika napameTpoB aHanorosoro Beixoga AO AOT H 0 a:
KoHdpurypauus BbixogHoro yctporictea DO1 DOT1 I:; ] f: ,'
KoHdpurypauus BbixogHoro yctporictea DO2 DOT2 d ] f: E
HacTtpolika napameTpoB perynaropa CTRL E l: L
Abcumccebl (X) onopHbIX TOYEK NIMHEapU3aLmm LNRX ,‘_ mnr oy
OpgauHaTbl (Y) onopHbIX TOYEK NMMHeapu3aunm LNRY Lnr H
Kann6poska aHanorosoro sxoga Al CALI E H Lo
Koppekuusa aHanorosoro sxoga Al CORR E orr
r
Kannbpoka aHanoroeoro Bbixoga AO CALO | H L 0O
O6wue napameTpsl SYS S 5’ 5
CoxpaHeHue napameTpoB SAVE S H L E

B panbHelilwem no TeKCTy PyKOBOACTBA MO 3KCNiyaTauuu maeT CCbifika Ha napameTp u3 Tabnvubl napameTpoB
perynstopa B Buae XXX.YY (Hanpumep AIN.01), rae XXX — Ha3BaHue ypoBHSI koHurypauum, a YY — Homep napameTpa (CMoTpu
pyCyHoK 4.4).

4.7.3 Bblbop napameTpoB

e [Ins Boibopa napameTpoB Ha KaXaoM YpPOBHE KOHMUrypaumm Heobxoammo HaxvmaTtb knasuwy [ A] nnm
[V]. Npn kaxpom Haxatun knasuwmn [A] vnm [ V] mpoucxogut nepexon K criedylowemy Wnv npegblgyliemy
napameTpy

I
Y
N ares

) )

PucyHok 4.5 - [Quazpamma ebibopa napamempoes Ha Kaxx0oM yposHe

——/——
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4.7.4 U3meHeHUA un puKcupoBaHue 3Ha4YeHUN

e YT0Obl M3MEHWTb 3Ha4YeHus napameTpoB nonb3ynWTechk 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
MOZMULMPOBaH 1 He Haxumanack knasuwa [¢'], To B TeYeHUe OKOMO 2-X MUHYT, Perynatop nepeiaeTt B pexum
PABOTA u nsameHeHune He bydem 3achukcuposaHo.

e Heobxo0umo MOMHUMB, YTO MNOCNE W3MEHEHUs 3HaveHus HeobxoguMmo npou3BecTW 3anucb B
SHeproHesasucumyto namsatb (cMm. pasgen 4.7.5), B NpoOTMBHOM cry4ae BBeAeHHas WHdopmauus He Oyget
coxpaHeHa npu OTKIMIOYEHUN NUTaHWA perynsaropa.

4.7.5 YpoBeHb pa3pelueHus KoHurypumpoBaHus perynsatopa no cetu ModBus.
3anucb napameTpoB B 3HEProHe3aBUCUMYIO NaMATb

KoHdurypupoBaHvne perynstopa Npou3BOAWUTCA Kak C nepedHen naHenu perynstopa, Tak U no cetu
ModBus. Yepe3 uHTepdenc KoHUrypmpoBaHue nNpPoOM3BOAUTCHA C MOMOLLBIO MPOrpaMmHoro npunoxenunss MUK-
KoHdpurypaTop (pacnpocTtpaHsaeTca 6ecnnaTtHo) unun yepe3 SCADA cuctemy.

Ona Toro 4tobbl M36exaTb He CaHKLMOHWPOBAHHOIO W3MEHEHWs MnapameTpoB KOHdUrypauum yepes
UHTEpdENC CyLweCcTBYET ypOo8eHb 3aljumbi AOCTYNa K permcrpam KoHdurypaumm. 3anpetuTb unv no3BonmnTb JOCTYN
K 3TUM permcTpam MOXHO C BEPXHErO YPOBHS, @ Takke B MEHIO KOH(UIypaLmm perynsaropa.

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

C perynsiTopa paspeLueHne nporpaMmmMupoBaHns ocyLLEeCcTBRAeTCa Ha ypoBHe koHdurypaumm SAVE.00.

Mapamemp SAVE.00. Pa3zpeuweHue KoHgu2ypuposaHus peayrnsmopa no cemu ModBus

3HauyeHue napameTpa
BbinonHsiemasa onepauus

SAVE.00
0000 [ns nameHeHns [OCTYMHbI TOMBKO PErMcTpbl ONepaTuBHOrO ynpaenenns (1 — 12, 18).
KoHdwmrypaumoHHble pernctpbl (19 — 111) 4OCTYNHbI TONLKO ANS YTEHWS.
0001 PaspelueHne koHpUrypmpoBaHus.

KoHdurypupoBaHue perynsatopa ocyLecTBNsSeTCA C NnepeaHen naHenu perynsaropa u
no nHTepdency.

MNapamemp SAVE.01. Sanuck napamempos 8 3Hep2oHe3asuUCUMY0 namsimb

3HayeHue napameTpa
BbinonHsiemas onepauus

SAVE.O1
0000 3anucb NapameTpoB B SHEProHE3aBUCKMMYIO NaMATb HE npou3eodumcs
0001 3anucb NapameTpoB B SHEPrOHE3ABUCUMMYHO NaMATb MPOU380OUMCS CNneayoLLmMM

obpasom:

1) MNpomnssecTn Mmogndukaumo BCex HeobxoaNMbIX MapamMeTpoB.
2) YctaHoBUTb 3HayveHne napameTtpa SAVE.01 = 0001.

3) HaxaTtb knasuwy [&].

4) Ha pucnnee NMAPAMETP nosiBaTCA CMMBOMbI "SHUE" yKasblBad O TOM, 4TO
NPOUCXOAMUT onepauusi 3anncu B 3HeproHe3aBMCUMYo NamsTb.

5) Tocne ykasaHHbIX onepauui  OydeT  nNpou3BedeHa  3anMmMCb  BCEX
MOOMMULMPOBAHHBIX ~ NapamMeTpoB B OHEproHesaBuMCUMYylO namdAtb. [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 Bxoaa v aHanoroBoro Boixoga

Mpu HacTpoiike M MEepecTporke C OAHOro TUMa BXOOHOTO CWrHama Ha APYroi Tun, HeoBGXOoAMMO MPUBECTU B

COOTBETCTBME crnegylLiee:

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

- NOJSIOXKEHUS MepeMbIYEK Ha NnaTe npoleccopa (YCTaHOBMEHHOM BHYTPU perynstopa).

Tunbl BXOAHbLIX CUTHAMNOB, U MOSIOXKEHUS NepeMblvek NpuBeaeHbl B Tabnuue 4.3.

Tabnuya 4.3 — [NonoxeHus nepembldex O71si pasHbIX MUMo8 8X00HbIX CUSHAI08

MapameTp meHto |[TonoxeHue nepembiyek Ha nnare
Twn BxogHoro curHana
KOHdurypaumm npoueccopa (puc.4.6.a)
AHanoroBbi Bxog Al
OT0MA 0 5 MA  RBX=400 OMm AIN.00=0001 JP1[1-2], [7-8] | J1[3-4], J2 [5-6]
Ot 0 MA o 20 mA, RBx=100 Om AIN.00=0001 JP1[1-2], [5-6] | J1[3-4],J2 [5-6]
Ot 4 mA o 20 A, Rex=100 Om AIN.00=0001 JP1[1-2], [5-6] | J1[3-4],J2 [5-6]
Ot 0B go 10B, RBx=25 kOm AIN.00=0001 JP1[2-4], [5-7] | J1[3-4], J2 [5-6]
Ot 0 MB 10 75 MB AIN.00=0001 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
Ot 0 MB g0 200 MB AIN.00=0001 JP1[1-2], [5-7] | J1[3-4], 2 [3-4]
OT0BpRo2B 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, ot 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 JP1[1-2], [5-7] | J1[1-2],J2[3-4]
TCI1 50I1, Pt50, ot munHyc 50°C go nntoc 650°C AIN.00=0006 JP1[1-2], [5-7] | J1[1-2],J2[3-4]
TCI 100r1,Pt100, ot muHyc 50°C go nntoc 650°C AIN.00=0007 JP1[1-2], [5-7] | J1[1-2],J2 [3-4]
TCI rp.21, ot muHyc 50°C go nntoc 650°C AIN.00=0008 JP1[1-2], [5-7] | J1[1-2],J2[3-4]
TXKK (J), ot 0°C go nntoc 1100°C AIN.00=0011 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TXK (L), oT 0°C g0 nnioc 800°C AIN.00=0012 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TXKH (E), ot 0°C go nntoc 850°C AIN.00=0013 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TXA (K), ot 0°C go nntoc 1300°C AIN.00=0014 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TIM10 (S), ot 0°C go nntoc 1600°C AIN.00=0015 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TMP (B), ot 0°C go nntoc 1800°C AIN.00=0016 JP1[1-2], [5-7] | J1[3-4],J2[1-2]
TBP (A-1), ot 0°C go nntoc 2500°C AIN.00=0017 JP1[1-2], [5-7] | J1[3-4],J2[1-2]

MpumeyaHus.

1. CmetneHune BxogHoro curHana 4-20MA yctaHaBnmBaeTCsi TporpamMmmHo.
2. XapaKTepucTuKn TUNOB BXOAHbLIX CUTHANoOB NpuBeAeHb! B pasaene 5.
3. MNopsiaok kanMbpoBKM BXOAHBIX aHANOroBbIX CUrHarNoB NpuBeadeH B pasgene 5.

lMpu HacTpovike n NepecTpoike ¢ OAHOrO TUNa BbIXOAHOIO CMrHana Ha Apyron Tun, HeOBXOAUMO NPUBECTU
B COOTBETCTBUE MOJIOXKEHME NEPEMbIYKM HA MOAYE aHANoroBoro BbixoAa (YCTaHOBIIEHHOM BHYTPY perynsartopa).
Tunbl BbIXOOHBIX CUTHAMNOB, M NOMIOXKEHUSA NepeMbIYKM NpuBeaeHbl B Tabnuue 4.4.

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

Tun BbIXOAHOrO CUrHana

AHanoroBbIn Bbixog AO

0-5 MA RBx<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 BIXOLAHOrO aHaNoroBoro curHana npuBeAeH B pasgene 5.

2. MNpu HeOBGXOAMMOCTU HACTPOMKM aHanoroBoro Beixoda Ha curHan 0 B — 10 B, yctaHOBKM nepemblyek U kanvbposka
npoussoguTcsa Ha curdan 0 MA — 20 MA, a Ha pa3beM napannenbHoO KreMMaM, BnanBaeTcsi HOpMUpyoLwmin peanctop 499 Om.
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n3MepeHua, Tun exoaa

Mepembiukn JP1, J1 1 J2 ona
HacTpoiku Bbibopa auanasoHa

Mnata
aHanoroBoro
BbIxoaa (puc.6)

Mepembivka J1 ana
BblGopa TMna
aHanoroBoro Bbixoaa

6)

PucyHok 4.6 — NonoxeHne nepeMbIvek Ha nnaTe npoweccopa
a) OCHOBHasi nnarta npoteccopa; 6) nnaTa aHanoroBoro BbIXOAa.

4.9 NepepatouHasn cdyHkuus NMUL-perynatopa

Perynatop MAK-111 noctpoeH Takum o6pas3om, 4To B npouecce paboTbl B KaXabli MOMEHT BpEMEHU t Ha
BbIXoAe perynsatopa bynet dopmupoBaTtbcs Bo3feincTeue Y(t) B 3aBMCMMOCTM OT BXOAHOMO CUrHana perynstopa
E(t) — paccornacoBaHvne mMexay BxogHbIM napameTpoM PV v 3agaHvem perynatopa SP.

3aBMCMMOCTb MexXady BXOAHbIM curHamnom perynsitopa E(t) n BeixogHeiM Y(t) onpegenseT nepegatodHas
dyHKUMs perynaTopa. Anropytm npeobpas3oBaHusa perynstopa COOEpPXUT Tpu COCTaBnswoWMe perynaropa:
nponopunoHaneHasa  (M-coctaBnsiowas), wuHTerpansHaa (U-coctaBnsowas) u  anddepeHumansHaa  (O-
cocTaBnsoLias).

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

CornacHo pucyHky 4.7 Ans napannenbHOW CTPYKTYpbl perynaropa nepegatoyHas yHKUUSA MeeT BUA:

t
Y (t)=Kp- E(t)+lJ.E(t)dt+Td EO
T dt
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e —————————————
roe Kp — koadhdpmumMeHT nponopLyoHanbHOCTK perynsitopa (napaMeTp MeHto koHgurypauum [P1D.00]), Ti—

BPEMSI MHTErpUpoBaHus perynatopa (napameTp MeHw koHdurypaumm [PID.01]), Tg — Bpems auddepeHumpoBaHus
perynatopa (napameTp MeHto KoHdurypauum [P1D.02]).

Kp
E() 1 s Y
R
d
T, a

PucyHok 4.7 — lNapannensHas cmpykmypa M1/ peaynsamopa

4.10 Py4yHas ycTaHOBKa NnapamMeTpoOB perynmpoBaH1MA NO nepexoaHomn pyHKLumn
06beKTa perynmpoBaHuaA

Ecnn 3apaHa nepexogHas yHKUMs obbekTa perynupoBaHusi unM oHa MoXeT ObiTb onpegerneHa, TO
napameTpbl PerynvMpoBaHns MOryT ObiTb YCTAHOBIEHbI COMMAacHO YCTAHOBOYHbIM AMPEKTMBaM, YKa3aHHbIM B
cnpaBoyHuKax. NepexogHas yHKUMS B NOMOXeHWU perynatopa «Py4HOW pexum» MoxeT ObiTb 3anucaHa yepes
ckaykoobpa3Hoe W3MeHeHWe YNpaBnsiowWero BO3OEWCTBUA W XapakTep perynupyeMon BenuyuHbl  MOXeT
peructpmpoBaTtbcs camonmcuem. Npu aTom nonyvaeTcs nepexogHas yHKUMs, npubnmantensHO COOTBETCTBYIOLANA
yKa3aHHOWM Ha puCyHke 4.8.

Xopowwve cpegHue BeNWYMHbI M3  YCTAaHOBOYHBIX MNapamMeTpoB perynstopa JdaloT — cregylolue
aMnupuyeckne opmynei:

N - perynaTop:
KoadhdpumumeHT yeunerms Kp ~ L / [D * Ko]

MW - perynsaTtop:
KoadpmumeHT ycunenna Kp ~ 0,8 * (L /[ D * Ko] )
Bpems nHterpmupoBaHua T~ 3 * D

nupa - perynarop:
KoacpdumumeHT yeunenus Kp ~ 1,2 * (L /[ D *Ko])
Bpems nHterpmpoBanusa Tu ~ D
Bpewms anddepeHumpoBanmsa To~ 0,4 * D
Y4

—~ ¥

5| Ko=x/y

A
L N

= 4

D

PucyHok 4.8 - lNepexodHas hyHKyusi 06bekma peaynuposaHusi ¢ caMosbipagHUsaHuem

Y — ynpasnsoLlee BO3gencTaune

y — ynpaBnsioLiee BO3gencTene

X — perynupyemas BenmimHa

t — Bpems

D — Bpems 3a4epxKu

L - Bpems BblpaBHMBaHWSA

Ko — nepeaatoyHbin koaddurumeHT o6bekTa perynmpoBaHus.
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5 KanubpoBka n npoBepka perynsatopa

KannbpoBka perynatopa ocyLuecTBnseTcs:
e Ha 3aBoge-usrotosuTtene npuv Bbinycke perynaropa
e [lonb3oBartenem:

- NPV CMeHe Tuna gartyvka

- NPV NOAroTOBKE K NoBepkKe (kanmbposke).

5.1 KanubpoBka aHanoroBbIX BXO40B

5.1.1 Nopsapok kKannbpoBKM YHMPULIMPOBaHHbLIX BXOAO0B

B pexvme KoHUrypaumm yctaHoBMTE NapameTpbl COOTBETCTBYHOLLME:
- Tuny WwKanbl aHanoroBoro Bxoaa
- Tuny aHanoroBoro Bxoga
- MNonoxeHve aeunmanbHOro pasgenutens
- HuxHuin npegen pasmaxa Lkanbl
- BepxHun npegen pasmaxa Lwkansl

Mocne nogroTtoBku perynatopa K onepauun kanubposku (KoHdurypaummn napametpoB AIN.00-AIN.03,

YCTaAHOBMNEHNS COOTBETCTBYIOLUMX MNEpeMbldeK Ha nnate npoleccopa) Mpou3BOAMTCA KanmbpoBka B
nocnegoBsaTenbHOCTU, NpeacTaBrneHHon B Tabnuue 5.1:
Tabnuua 5.1 — NocnedosamernbHOCMb KarnubposKu aHa0208020 8xoda
1 2 3 4 5 6 7
YpoBeHb KoHTponb Kannbposku KoHTponb Kannbposkun KoHTponb KoHTponb
KanmbpoBKku BXOZHOMO HayanbHoro BXOZHOTO KOHEYHOro pesynbTaToB pesynbTaToB
aHanoroBoro curHana 3HaYeHus curHana 3Ha4YeHus KanMbpoBKM KanMbpoBKM
Bxoga Al wKanbl LwKanbl HayanbHOro KOHEYHOro
n3mepeHus, n3MepeHus, 3HaYeHus 3HaYeHus
mex.eo . mex.ed wKanbl LKanbl
N3MepeHus , nsMepeHus ,
k00 ALl k00 ALl
MNAPAMETP NAPAMETP
| Ol | | | | | ) | | | r | ! | | |
L H [ 1L L L 1 H L H L H
) o
8 @ g9 9
@ Q OO @ Q SOETANC KZ>
® -ast* @ -ast
3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA 3ABOAHHA
Q _Cr =1 C N ] N I orc
Lokl DDDH LJSLJ.LJ |u995| 5 LU ||95"f| |_15'Dg|

o o

03BpaT Ha BblI6Op YPOBHS KOHpUrypaumum

g g

* - knaBuwamn A V¥ Npov3BoamTCs pyyHast kanubpoBka, a knasuliei ¥ - aBTomaTnyeckasi kKanubposka

ot

=

5.1.2 Mopspok KanubpoBKM aHanoroBoro BXoda AN MOAKMIOYEeHUS AATYMKOB C BbIXOOHbLIM
CUrHanoMm NOCTOsIHHOro Toka

1. B MeHI0 KOHGWrypaumm ycTaHoBWUTb BbiOpaHHbIn Tvn gatymka (AIN.OO), HWKHUIA 1 BepxHU npegen
pasamaxa wkanbl (AIN.O1 u AIN.02) n nonoxeHue peummansHoro pasgenutensa (AIN.03). lMogknwunTb K
aHanorosomy Bxogy Al perynatopa MWK-111 o6pasuoBbii MCTOYHMK MOCTOSIHHOrO TOKa COMAaCHO CXeMbl
MOAKINOYEHUS NpeacTaBneHHon Ha puc. b.1. BeibpaTb ypoBeHb kanmbpoBku aHanorosoro Bxoga CLI.

2. Pexxum KoHmMporsisi 8X0OHO20 cueHasia Ol KanubposKU HavyaslbHO20 3HaYeHUSs WKarslbl U3MEPEHUS.

BbiGop ocyliecTensieTca Haxatuem knasuwm [¢] ¢ vHaukaumen IL Ha aucnnee NMAPAMETP. 3apgaTb
3HayeHue BxogHoro curHana 0 MA (unu 4 mA), B 3aBMCUMOCTU OT TUMa CUrHarna, u MPOKOHTPONMPOBaThL Ha aucnnee
3ABIAHHA curian ALM, koTopbiii 6yaeT cooTBeTcTBOBaThH HWkHemy npeneny (Al ). Ecnu sHadeHue BxoaHOro

curHana HaxoguTca B guanasoHe ot -005.0% po +025.0%, 1o Haxatmem knasuwn [A] nepentn B pexum
KanmbpoBku HWXHero npuaena wkanbsl CL. Ecnv 3HavyeHe aHanoroBoro Bxo4a BbIXOAWT 3a yKa3aHHbI AManasoH,
TO KanubpoBka He MOXeT ObITb MpoBedeHa W Mpu NonbiTke ee npoBeaeHuss Ha gucnnee 3ABOAHHA nosiButca
coobueHne Err.C. B atom cnyyae crieyeT NnpoBepUTb NOAKMHOYEHMS BXOOAHOIO CUrHana, YCTaHOBKU NepeMbIYek Ha
nnarte perynstopa, a Takke Tvn BblbpaHHoro gatymka B nyHkTe AIN.OO n elle pa3 NpOKOHTPONMpPOBaTbL BXOAHOM
curHarn.

3. Pexum KaﬂU6p06KU Ha4dallbHO20 3Ha4YeHuUs wkKalibl U3MepPeHUs.

Bbibop ocyliecTBnsieTcst HaxaTnem knaesuwwm [A] ¢ nHamnkaumen CL Ha gucnnee NMAPAMETP. Bo3aMOXHbl
[Ba BapuaHTa KanubpoBKu:
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- pyyHasi KanubpoBka ocyllecTBnsieTcsl Haxatvem knasuw [A] wnm [V] KOHTpOnMpys 3Ha4YeHusi
n3mepsieMon nepemeHHon Ha aucnnee NMNAPAMETP

- asmomamuyeckasi ocywecmensemcs Haxatuem knasuwu [¥]. MooyepenHoe MwuraHvme UHOMKATOPOB
“MIN"-“MAX” cBMOEeTenbCTBYET O NEPEXOE B PEXUM aBTOMATUYECKOW KanuMOpPOBKM, KOTOPYID MOXHO OTMEHWTb
MOBTOPHLIM HaxaTnem Knasuwmy [¥] unu BbINOMHUTL HaxaTveM knasvwm [¢], o yem ByaeT cBuOeTENLCTBOBATHL
YCTaHOBMBLUIEECA HadarbHoe 3HadeHue u npekpatutca muraHue “MIN™-“MAX”. TMpu stom B napametpe Al

(perncTtp 103) 3admkcupyeTcs 3HaYeHne HxkHero npegena curHana ALIM.

4. Pexxum KOHMpOssi cuzHana 0715l KanubpoeKu KOHEeYHO20 3HaYeHUS WKarslbl U3MEPEHUS.
BuiGop ocyuiectensietcs knasuwen [¢] ¢ nHaukaumen IH Ha gucnnee NMAPAMETP. 3agaTth 3HaueHue
BxogHoro curHana 5 mA (vmm 20 MA) B 3aBMCMMOCTM OT TWMa CUrHama M NPOKOHTPONMpoOBaTb Ha Awcnnee

3ABIAHHA curhan ALM, koTopwiii ByaeT cooTeeTcTBOBaTh BepxHemy npeaeny (Al,). Ecnu a1o 3HadeHue

Haxogutcsa B AgmanasoHe ot 090.0% po +110.0%, To Haxatvem knasuwn [A] nepevtn B pexum kannbposku
KOHe4YHOro 3HayeHus wkanbl CH. Ecnu 3HaueHne aHanoroBoro Bxoda BbIXOAMT 3a YKa3aHHbIA AManasoH, TO
KannbpoBka He MOXeT OuTb npoBedeHa W npu nonbiTke ee nposedeHus Ha gucnnee 3ABOAHHA nossutcA
coobueHuve Err.C. B aTom cnyyae crieqyeT npoBepuTb NOAKMOYEHMS BXOAHOMO CurHana, Ha nnate perynsitopa, a
Takke Tvn BblopaHHoro aatymka B nyHkTe AIN.OO 1 elle pa3 NpOKOHTPONUPOBaTL BXOAHOM curHan B nyHkTe IH.

5. Pexum Ka.I'IUGPOGKU KOHe4YHOe0 3Ha4YeHus WkKasibl U3MepeHUs.
KaJ'IVIGpOBKa NPOM3BOANTCA aHamnormyHo n.3., ¢ YCTaHOBMBLUMMCA KOHEYHbIM 3Ha4YeHUeMm. Mpn atom B

napameTpe Al (peructp 104) dpukcupyeTtcs sHadeHue BepxHero npefena curdana AL

6. Pexxum KOHmMpossi napamempos KaaubposKu.

Beibop ocyulectnsieTcs knasuwer [A] ¢ MHOMKaUMen COOTBETCTBEHHO L — KOHTPONb HWXHEro npepena
curhana AU, H — koHTponb BepxHero npegena curHana AL, lMpu aToM KOHTponupyemble napameTpbl
KanmbpOoBKUN AOMKHbI HAXOAUTCS B Auana3oHe ykazaHHOM B Tabnuue 5.2 ona gaHHoro Tvna gaTyuka.

7. Haxatnem knasuwm [ O ] BepHyTca B MEHIO KOHUrypauum perynstopa U MNpousBecTV 3anucb
napameTpoB kannbposku (cm. pasgen 4.7.5), B NpOTMBHOM crny4ae BBeAeHHas uHdopMaumsa He byaeTt coxpaHeHa
NpuW OTKMIOYEHUN NUTaHWA perynaTopa.

Heo6x00uMO nOMHUMBL, 4TO NOCME NPOBEAEHUS KanubpoBKM HeoBGXOAMMO MNPOM3BECTM 3aMuChb
napameTpoB B 3HEPrOHE3aBUCKHMYIO NaMsiTb, B NMPOTUBHOM Crlyyae BBeAeHHasi MHhopMaums He GyaeT coxpaHeHa
NpyY OTKMIOYEHUN NUTAHKS perynaTopa.

3AMEYAHUS 10 OMNEPALUSIM KAJINBPOBKU

B npouecce py4How kannbposku He TpebyeTtca ToyHoro paseHcTBa curHanoB 0% u 100% amanasowa.
Hanpumep, MOXHO npoBOAWTb KanubpoBky ans curHanoB 2% u 98% pamanasoHa. BaxHo nuwb TO, 4TOOBLI MO
UMPOBOMY MHAMKATOPY YCTAHOBWUTH 3HAYEHWE, MakcumarbHO OnM3Koe K YCTaHOBMEHHOMY 3HaYeHW BXOAHOMO
curHana.

Ons noBbILWEHUS TOYHOCTU W3MEPEHMS BXOAHbIX aHANOroBbIX CWUrHaNoB [OMyckaeTcs KanvbpoBKy
Nnpou3BoAnTb ANS BCeW Lenu npeobpa3oBaHns curHana ¢ y4eToM BTOPUYHBIX Mpeobpa3oBaTenei curHasnos.

Hanpumep, ans BxogHow uenu: Oamyuk — rpeobpa3osamesns — peaynamop MWK-111 wncTovHuK
06pasuoBoOro curHana noakniyaeTcs BMECTO AaTyuka, a onepaums kanMbpoBKM BXOOHOIO CUrHana npovu3BoauTCs
Ha perynaTope MANK-111.

5.1.3 MNopsapok KaﬂMGpOBKM aHanoroBoro Bxoga And noAgKnw4YeHua AOaTYNKOB TepMOMeTpoB
conpoTuBneHuns

lNopsidok kanubpoeku 8xo008 011 NOOKITIYEHUST dam4uKko8 mepmMomempoes corpomuerneHusi TCM 50M:

1. B napameTtpax koHdurypauum, AIN yCTaHOBUTB:
"pagmpoBOYHas xapakTepucTika aHanorooro Bxoga Al1 AIN.0O = 0003

2. lMopkniounTb MarasvH conpoTtuBneHun MCP-63 (unu aHanornyHbln perynstop C aHanornyHbiMu
XapaktepucTukamm) Kk Bxogy Al BMecTo nogknvaemoro patyuka TepMonpeobpasoBaTensi CONpOTUBIEHUS
COrnacHO cxemMe BHELUHUX coeuHeHUN (CM. npunoxeHne b.1).

3. Ha marasuHe conpoTUBMEHWI YCTAHOBUTL 3HAYEHWE COMPOTMBREHWS ANsi BbIGPAHHOrO TUMNa Aatyvka
39,22 Om, coOTBeTCTBYIOLLEE HAaYarnbHOMY 3HadeHuo. Haxats knasuwy [¢]. Cm. Tabnuuy 5.1.

4. B pexxume koHpurypauum yctaHosute napametp CL " KanvbpoBka HauyanbHOTO 3HaUYeHWst LIKanbl U3MEPEHNSI
". Haxumaa knasuwm [A] vnu [V] ycTaHOoBMUTE Ha Aucnnee 3HadeHue, COOTBETCTBYOLLEE 3HAYEHWUIO HUXKHEro
npegena Likans! 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 COMPOTUMBIIEHUS MpU kanubposke Ans
BblIGpaHHOro Tuna gartyvka 92,77 Om.

7. Haxunwmas knasvwn [A] vnu [V] ycTaHoBUTE Ha Agucnnee 3HayeHue, COOTBETCTBYHOLLEE KOHEYHOMY
3HAYeHuIo LWKanbl Npy kanubposke "200,0 °C". HaxmuTe knasumwy [¢].

8. Pexxum KoHmponsi napamempos Kanubposku.

Beibop ocyulectenseTcs knasuwen [A] ¢ MHOMKaUMEN COOTBETCTBEHHO L — KOHTPONb HWXHEro npepena
curHana ALM, H — koHTponb BepxHero npepena curHana ALIM. lNpu 3TOM KOHTponupyemblie napameTpbl
KanmbpoBKN AOMKHbI HAXOAUTLCA B AMana3oHe yka3aHHOM B Tabnuue 5.2 ans gaHHoro Tmna gartyuka.

5.1.4 Kanu6GpoBka aHanoroBoro BxoAa AJsisi TepMoarieKTpU4eckux npeobpasoBarene

[na Tepmonap npu kanubpoBke ycTaHOBWUTL TN Tepmonapsbl. K knemmam kanmbpupyemoro aHanorosoro
BXOAa MOAKMOYUTL KanubpaTop HanpsbkeHus, Hanpumep anddepeHumnanbHbIi BonbTMeTp B1-12 nnu aHanornyHsIn
perynaTtop ¢ aHanornyHblMu xapakrepuctukamu. flanee kanmbpoBaTtb aHaNoroBon BXo4 aHanorMyHo TepMomMeTpam
CONPOTMBNEHUSA, YCTaHaBNMBasi HayvanbHble W KOHEYHble 3HAYeHUS HanpsXeHWn, KOTOopble COOTBETCTBYIOT
HayanbHOMY U KOHEYHOMY 3HAYEHMIO LIKarnbl BblGpaHHOM Tepmonapsl (CM. Tabnuuy 5.3).

5.1.5 Tabnuua gManasoHOB MMUHMMAalibHbIX U MaKCMMarnbHbIX 3HAYeHUWA aHaNoroBoro CurHana B
koge ALN

Tabnuya 5.2 — [Juana3oHbl MUHUMAIIbHBIX U MaKkCUMarbHbIX 3Ha4YeHUl aHano208020 cueHana e kode AL

Kop Twvn paTtumka 3HauyeHus BxoaHoro curHana AL (oTo6paxaloTcsi Ha ypoBHe KanmbpoBKu
BXxoaa aHanoroBoro Bxoga CLI u napameTtpax AIN.09 u AIN.10)
MuHuManbHoe MakcumanbHoe

ot 0 MA fo 5 WA 1.400 — 2.400 14.50 — 21.00
= |97 0 MA fo 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 [or0Bpo2B 1.400 — 2.400 14.50 — 21.00
= [oromB no 75 mB 1.400 — 2.400 18.30 — 21.00
ot OmB po 200 mB 1.400 — 2.400 13.00 — 14.50
ot 0 MA 1o 5 WA 1.400 — 2.400 14.50 — 21.00
§ ot 0 MA go 20 MA 1.400 — 2.400 14.50 — 21.00
Z Lot 4 mA po 20 mA 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
S | or OMB 10 75 mMB 1.400 — 2.400 18.30 — 21.00
*~ "ot OMB no 200 vB 1.400 — 2.400 13.00 — 14.50
0003 TCM 50M 1.500 — 2.500 4.800 — 6.000
0004 TCM 100M 3.900 — 4.900 10.40 - 11.60
0005 TCM I'p.23 1.700 — 2.700 4.800 — 5.900
TCMN 50M 1.600 — 2.600 9.200 — 10.50
0006 Pt50, a = 0,00390 1.600 — 2.600 9.200 — 10.50
P50, a = 0,00392 1.600 — 2.600 9.200 — 10.50
TCIM 100N 4.000 — 5.000 19.30 — 20.70
0007 Pt100, a = 0,00390 4,000 — 5.000 19.30 — 20.70
Pt100, a = 0,00392 4.200 — 5.200 19.30 - 20.70
0008 TCM I'p.21 1.400 - 2.400 8.400 — 9.700
K ot 0 MA 1o 5 WA 1.400 — 2.400 14.50 — 21.00
] ot 0 MA go 20 MA 1.400 — 2.400 14.50 — 21.00
§ o1 4 MA po 20 MA 4.000 — 5.000 14.50 — 21.00
0009 § ot 0B go10B 1.400 — 2.400 14.50 — 21.00
§ ot0Bpoo2B 1.400 - 2.400 14.50 — 21.00
< 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 TMM10 (S) 1.400 — 2.400 5.200 — 6.400
0016 TNP (B) 1.400 — 2.400 4.500 — 5.700
0017 TBP (A-1) 1.400 — 2.400 9.100 — 10.30
[aTtymk TepmokomneHcaumm 0-0.100 0.500 — 1.000
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5.1.6 Tabnuua TMNOB AaTYMKOB M peKoMeHAyeMble npeaernbl KanubpoBKU

Tabnuya 5.3 - Tunbl damyukos U pekomeHOyembie npedersbl Kanubposku

MpenenbHble 3HaYeHUs1

Koa Bxopa Twn paTtumka
A ’ pagupoBoYHas MpeaensHble MHAULMPYEMbIE BXOAHOro curHana npu
Ananason XapaKTepucTuka 3HaYeHMs Npu KanmbpoBke kanubpoeke perynsitopa
BXOQHOro
n HCX perynsitopa
NapameTp curHana
Hauan. KoHeuHoe
3Ha4eHue 3Ha4eHue
OT1 0 MA o 5 MA 0 MA 5MA
OT1 0 MA oo 20 VA 0 mA 20 MA
Ot 4 MA 0o 20 VA Ot 0,0 % 4o 100,0 % 4 vA 20 mA
0001 OoTr0Baoo10B JNnHenHas WA B YCTAHOBIEHHbIX TEXHNYECKMX 0B 10B
Or0Bpoo2B eanHuuax® 0B 2B
Ot OMB go 75mB 0mB 75 vB
Ot OmMB go 200mB 0 mB 200 mB
O1 0 MA oo 5 MA 0 MA 5 MA
OTOMA o 20 mA | KBaAPaTMUHES 0 MA 20 WA
O1 4 MA go 20 MA (Bxoa kanm6pyetcs 0Ot 0,0 % go 100,0 % 4 vA 20 mA
0002 OT0Bpoo10B KaK IVHEMHLI. 33TEM WINK B YCTAHOBMEHHbIX TEXHNYECKMX 0B 10B
OTr0Bpoo2B i eanHuuax® 0B 2B
Ot OMB go 75mB | YeTaxasnmsaerca 0 mB 75 vB
Ot OMB g0 200mB | KB3APATUIHAS WKana) 0 mB 200 vB
0003 TCM 50M, W10=1,428 Ot muHyc 50,0 °C go nitoc 200,0°C | 39,225 om 92,775 om
0004 TCM 100M, W100=1,428 Ot muHyc 50,0 °C go nntoc 200,0 °C 78,450 om 185,550 om
0005 TCM p.23 Ot muHyc 50,0 °C go nntoc 180,0°C | 41,710 om 93,640 om
TChN 50, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,000 om 166,615 om
0006 Pt Pt50, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 40,025 om 166,320 om
Pt Pt50, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C 39,975 om 166,910 om
TChN 10001, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C 80,000 om 333,230 om
0007 Pt Pt100, a = 0,00390 Ot muHyc 50,0 °C go nntoc 650,0 °C | 80,050 om 332,640 om
Pt Pt100, a = 0,00392 Ot muHyc 50,0 °C go nntoc 650,0 °C 79,950 om 333,820 om
0008 TCn Mp.21, W100=1,391 Ot muHyc 50,0 °C go nntoc 650,0 °C | 36,800 om 153,300 om
Ot 0 MA oo 5 MA IlnHeapusoBaHHas 0 mMA 5 MA
OT1 0 MA oo 20 MA | (Bxoa kanubpyeTcs 0 mA 20 MA
Ot 4 MA 0o 20 MA | KaK NUHENHbIN, 3aTeM O71 0,0 % Ao 100,0 % 4 mA 20 mA
0009 OT0B oo 10B yCcTaHaBnmBaeTcs WNW B YCTAHOBMEHHBLIX TEXHNYECKMX 0B 10B
OoTr0Bpoo2B nuHeapu3oBaHHas eanHuuax 0B 2B
Ot OmB o 75mMB LwKana, cM. pasgen 0 mB 75 mB
OT1 OMB go 200mMB | 5.2) 0 mB 200 mB
JlnHeapusoBaHHas
Bxop kanubpyeTtcs kak
TNIMHEVHbIN, 3aTeEM
0010 Tepmonapa yCcTaHaBnmBaeTcs AnanasoH TepMonapsbl
NHeapu30oBaHHas
LKana, cM. pasgen
5.2)
0011 (TJe)p""o”apa PRK 1 kK ) OT 0°C go nnoc 1100°C OmB | 63,792 MB
0012 (TLe)p""o”apa XK )k L) Ot 0°C fo nntoc 800°C OMB | 66,442 uB
0013 (Ts)p"“”apa TXKA | 1xku (B) OT 0°C go nnioc 850°C OmB | 64,922 uB
0014 (Tlf)p“’w”apa XA | 1xA (k) OT 0°C fo nntoc 1300°C OmB | 52,410 B
0015 L‘flﬁ’_l"’;%”f‘sp)a TMM10 (S) Ot 0°C fo nnioc 1600°C OmMB | 16,777 MB
0016 (Tg)p""onapa P 1P (B) OT 0°C go nnioc 1800°C omB | 13,591 mB
0017 Tepwoniapa TBP | 1p (a_1) OT 0°C go nnioc 2500°C OMB | 33,647 MB

(A1)

5.1.7 Koppekuusi nokasaHUn gaTynka TepMOKOMMNeHcaumm

[aTunk TepmokomneHcawumm (BXO,EI, TeMI'IepaTypHOIZ KOMnNeHcaumnn xonogHoro cnasa Tepmonap) yCTaHOBIEH
Ha TbIfIbHOM CTOPOHE perynaTtopa.

Cc

NMOMOLLbIO

napameTtpa SYS.04

npon3BoanTCA

KoppeKuus

3Ha4YeHna TemMmnepartypbl

AaTtyunka

TepMoKkoMneHcauun. B gaHHoM meHw uudppoBor gucnnen 3ABOAHHA nokasbiBaeT 3HaveHue Temnepartypbl
nony4yeHHoe oT AaTyuka TepMOKOMMNEeHcaumu, To ecTb TeMnepaTtypy cpefbl, B KOTOPOW HAXOAUTCS BO3Ne KNemMMm Ha
TbINIbHON CTOpPOHE perynatopa. [pyu Heob6xoaMMOCTHN, OTKOPPEKTUPOBATL 3HAYEHWUs AaTyvMKa TEPMOKOMMNEHcauuy B
napameTpe SYS.04 ¢ NOMOLLBIO KNaBuL NporpaMMmnpoBaHns A V.

http://www.microl.ua e MMUK-111 ver.11.17 e [IPMK.421457.023 P3 u3m.1.05 03.04.2015




37

Hanpumep, ecnu peanbHasa TemnepaTtypa cpebl, B KOTOpOM Haxoautcs gatdmk 28,5°C, a B nyHkTe SYS.04
nokasbiBaet 28,8°C, T0 Heobxoammo knasuwen [ V] ymeHblNTb 3HavyeHne Ha aucnnee 3ABOAHHA ¢ 28,8 go 28,5.
HaxaTb knasuwy noaTteepxaeHust [¢] U cCOXpaHUTb M3MEHEHWsI B COOTBETCTBYIOLLMM MyHKTE MEHIO (CM. pasgen
4.7.5).

5.2 lluHeapusauunsa aHanorosoro Bxoaa Al

PyHKUMS nMHeapu3auum nogdvHeHa adanorosoro Bxogda Al. JlMHeapusauus [aeT BO3MOXHOCTb
NpaBUNbHOIO PU3NYECKOro NPeACTaBnNeHNs HENMHENHbIX Perynupyemblx U M3amepsieMblX NapaMeTpoB.

* C nomowpbro nuHeapusayuu MOXHO fpou3so0umb, Hafpumep, Kanubpoeky emkocmel 6 numpax, mempax
Kybuyeckux usnu Kunoepammax npodykma, 8 3a8UCUMocmu 0m U3MEPEHHO20 8X00HO20 CU2Hana ypOoB8HS 8 EMKOCMU.

|_|pl/1 MHANKaunn nMHeapmsyemon BeNMM4YnHbI BXOoAa A|, onpegendavwmMn  napamMeTpamMmn  ABNAKOTCA
Ha4varnbHoe W KOHe4yHOe 3Ha4dYeHud LWKanbl (ﬂpOLI,eHTHOe OTHOLWEeHNe K Ounana3oHy V|3mepeva), nonoXxexHue
aeunmMarnbHOro pasgenutend, a Takke 3KBUOUCTAHTHble OMOpHble TOYKWU NnHeapusauunn. Kpmsaﬂ NnMHeapusauun
nMeeT «neperioMmneHna» B ONMOPHbIX TOYKaX.

5.2.1 NapameTpbl NnMHeapu3auum Bxoaa Al

Hanpumep, napameTpbl MHeapusauumn aHanoroBoro Bxogaa cnepywuime:

KoHgpueypayusi aHano2oe020 exoda Al

AIN.OO = 0009 — Tvn wkanbl aHanoroeoro Bxoaa Al - nMHeapn3oBaHHasi
AIN.06 KonunyecTtBo yyacTtkoB nuHeapusaumm sxoga Al
AIN.03 [MonoxeHue geurmanbHOro pasgenurens

A6cuyucchkl onopHbIX MoYeK TuHeapu3ayuu exooda Al

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

OpduHambl ONOPHbIX MOYEK JIUHeapu3ayuu exoda Al

LNRY.00 OppauHaTa HavanbHoro 3HadeHus (curHan B Tex. ea. oT -9999 no 9999)
LNRY.01 OpaunHata 01-ro y4acTtka
LNRY.02 OpaunHata 02-ro y4acTtka
LNRY.18 OpauHata 18-ro yyacTtka
LNRY.19 OpguHaTta 19-ro yyacrtka

5.2.2 OnpepeneHne onopHbIX TOYEK NUHeapM3aumum
5.2.2.1 OnpedernieHue Kosuyecmea OropHbIX MOYEK IUHeapu3ayuu

Mocne onpegeneHnss HeobGXOOMMOro KOMMYecTBa YYacTKOB JMHeapu3auuMn HeobxoauMo 3ajaTtb 3TO
3HadeHue B napameTpe AIN.06. MNpenenesl nameHeHus napameTpa AIN.06 ot 0000 go 0019.

Bbibop HeobXxoaMMOro KonmyecTsa y4acTkoB NiMHeapu3aLmMmn NpoM3BOANTCS M3 coobpaxeHus obecneyeHus
HeOOX0AMMON TOYHOCTU N3MEPEHNS.

5.2.2.2 OnpedeneHue 3Ha4yeHuUli ONMOPHbLIX MOYEK fIUHeapu3ayuu

[nsa kaxxgoro 3HavYeHUs MHAMLMPYEMOro BXOAHOro curHana Yi (B TexHuyeckux eamHuuax ot —9999 no 9999
C y4yeTOM [JeuuMarnbHOro  pasgenutensl) BblYMCIUTb — COOTBETCTBYHOLYK — (DU3MYECKYID  BENMUYUHY U3
COOTBETCTBYIOLUMNX (PYHKLMOHAmNbHbIX (FPagyMpOBOYHBLIX) Tabnuy, unu rpadumyeckn n3 COOTBETCTBYIOLLEN KPUBOW
(Mpy HEOBXOAUMOCTU MHTEPNONUPOBATL) U 3aAaTb 3HAYEHUE ANsi COOTBETCTBYHLLEN OMOPHOW BEMMYMHBI BXOOHOIO
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 MoYyek JluHeapu3ayuu exooda Al

LNRX.00 Abcuucca HavanbHOro 3HavyeHust (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 TexHnyeckux egmHuuax ot muHyc 9999 po 9999 c ydyetom
JeunmanbHOro pasgenutensi) BBOASATCA B NnapaMeTpax:

OpOuHambI OMOPHbIX MoYeK JIUHeapu3ayuu exoda Al

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

5.2.3 MNpumepsbl NMHeapu3aumm CUrHanoB

Mpumep 1. IlnHeapusauma curHana, nogasaemoro Ha Bxopa Al,
npeacTtaBneHHas rpacguyeckn (KpMBOM)

WHanumpyemoe 3HaveHve B PeanbHas xapaktepucTuka,
TEXHUYECKUX eanHuLax npeacTaBneHHas rpacduyeckn
°C A
OpguHaTta
3-ro yyactka [N 999.9
InHeapuso-
750,0 3-7 yu. BaHHas
OpavHaTta Xapakre-
2-ro yyactka i ] pucTUKa
2- yu. 100%
Opavnara 3500 BXO, :IOFO
1-ro yyactka A
curHana
1-7 y4.
y! | X
20,00 50,'00 / 60,00 /99,99
HauvanbHoe Abcuuncca Abcumcca Abcumcca
3Ha4eHue 1-ro yyacTtka 2-ro yyacTtka 3-ro yyacTtka
KoHgpuecypupyembie napamempsi Osnisi npumepa 1:
AIN.00 = 0009 LNRX.00 = 00,00 LNRY.00 = 0000 (uHgnumpyetcsa «000,0»)
AIN.06 = 0003 LNRX.01 = 20,00 LNRY.01 = 3500 (uHgnumpyetca «350,0»)
AIN.03 = 000,0 LNRX.02 = 60,00 LNRY.02 = 7500 (uHgnumpyetca «750,0»)
LNRX.03 = 99,99 LNRY.03 = 9999 (uHgmumpyeTtcs «999,9»)

Mpumep 2. INlnHeapusauma curHana, nogasaemoro Ha Bxopa Al,
npeAcTaBneHHasi rpagyMpoBOYHOM Tabnuuen

JInHeapusaums curHana cHumMaemoro ¢ Tepmonapbl rpagyvposku TI1, n nogasaemoro Ha Bxog Al,
OunanasoH nsmepsiembix Temnepatyp 0 - 1400°C, gnanasoH BxogHoro curHana 0 - 14,315 mB (0 — 100%).

Ons ob6ecnevyeHns Heob6XOOMMON TOYHOCTU wu3MepeHus Bblbupaem 20 y4acTKOB nuHeapusauum wu
pacyuMTaHHble 3HayeHuss B % BXOOHOrO curHana AN Kaxaon OMopHOM TOYKM BBOOSATCA B COOTBETCTBYIOLLUNA
napameTp.

KoHgpuaypupyembie napamempsi O51s1 npumepa 2:

AIN.00 = 0009 Tvn wkansbl BTOporo 651oka - nMHeapunsoBaHHas
AIN.06 = 0019 KonuyecTBo y4acTKoB nnHeapusaumm
AIN.03 = 0000, MonoxeHne geummansHOro pasgenurens
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MapameTpbl KOHUIypaLun paccunTLIBaOTCS M BBOAATCS cornacHo Tabnvue 5.4.

Tabnuua 5.4 — Pacyem u 8800 napamempoe siuHeapusayuu npumepa 2

MapameTpbl KOHUrypauumn
Homep 3HauyeHue 3HayeHue Ond 5
ONOpHOI U3MepRemoii EXOIHOrO pOuUHambI OMOPHbIX A6cyucchbi ONopHbIX
TouKN TemnepaTyphl, curHana movyek nluHeapu3ayuu movyek nnuHeapu3ayuu
°C & MB emopoezo 6510Kka emopozo 6510Ka
Howmep Beodumoe Howmep Beodumoe
napamMempa | 3Ha4yeHue, | mapamempa | 3Ha4eHue,
°C %
0 0 0,000 LNY2.00 0000 LNX2.00 00,00
1 50 0,297 LNY2.01 0050 LNX2.01 02,07
2 100 0,644 LNY2.02 0100 LNX2.02 04,50
3 150 1,026 LNY2.03 0150 LNX2.03 07,17
4 200 1,436 LNY2.04 0200 LNX2.04 10,03
5 250 1,852 LNY2.05 0250 LNX2.05 12,99
6 300 2,314 LNY2.06 0300 LNX2.06 16,16
7 350 2,761 LNY2.07 0350 LNX2.07 19,32
8 400 3,250 LNY2.08 0400 LNX2.08 22,70
9 450 3,703 LNY2.09 0450 LNX2.09 25,97
10 500 4,216 LNY2.10 0500 LNX2.10 29,45
11 550 4,689 LNY2.11 0550 LNX2.11 32,84
12 600 5,218 LNY2.12 0600 LNX2.12 36,45
13 700 6,253 LNY2.13 0700 LNX2.13 43,68
14 800 7,317 LNY2.14 0800 LNX2.14 51,11
15 900 8,416 LNY2.15 0900 LNX2.15 58,79
16 1000 9,550 LNY2.16 1000 LNX2.16 66,71
17 1100 10,714 LNY2.17 1100 LNX2.17 74,84
18 1300 13,107 LNY2.18 1300 LNX2.18 91,56
19 1400 14,315 LNY2.19 1400 LNX2.19 99,99

5.3 KanubpoBka aHanoroBoro Bbixoga

Mepen Havanom kanMBpPOBKM aHaNoroBOro Bbixo4a HEOOXOAMMO MPUBECTM B COOTBETCTBME MONIOXEHUE
nepemblyk/ Ha MoAyfe aHanoroBoro BbIXoAa (YCTAHOBIIEHHOM BHYTPU perynsatopa). Twunbl BbIXOAHbBIX CUrHanoB u
NonoxeHne nepemMblykek NpueedeHsl B Tabnuue 4.3.

YpoBeHb KannbpoBKM aHanoroBoro Bbixoda MMeeT Tpu napametpa. Napametp CALO.00 ncnonb3yetcs
Ans MHAMKaumMn aHanorosoro BbixoAa B %. Ecnu perynstop MUK-111 HaxoguTcs B py4YHOM pexume, TO B 3TOM
MYHKTE MOXKHa Takke NMPOM3BOAUTb M3MEHEHWS COCTOSHNA aHanorosoro Beixoga AO.

MyHkTel CALO.01 n CALO.02 ucnonb3ytoTcs Ansa KanmbpoBKM HAYanbHOMO N KOHEYHOrO 3HaYeHWs LiKanbl
aHanorosoro Bbixoga. MNopagok kannbpoBKkn cneayroLwuin:

1. MopaxkntounTe k aHanorosomy Beixogy AO perynsatopa MUK-111 o6pasLoBbIi M3MEepPUTENbHbBIN PErynaTop
- MUMamMnepMeTp NOCTOSAHHOrO TokKa.

2. B pexume KoHourypauum yctaHosuTe napametp CALO.01 "KannbpoBka HayanbHOrO 3Ha4yeHust
aHanorosoro Bbixoga AO".

3. Haxumasg knasuwn [A] wunu [V] ycTaHOBMTE BEMWYMHY BbIXOOQHOrO CUrHama no MunnuaMmnepmeTpy
paBHyto 0 MA (nnu 4 mA), cooTBeTcTByoLyo 0% AnanasoHa, B 3aBUCUMOCTM OT UCTIONTHEHUS TUMa curHana.

4. Haxatb knasuwy [&].

5. YcranoBuTb napameTtp CALO.02 "KannbpoBka KOHEYHOro 3Ha4eHus aHanorosoro Beixoga AQ"

6. Haxumas knasuwm [A] wnn [V] ycTtaHOBMTE BENWYMHY BbIXOOHOIO CUrHama fno MunnuamnepmeTpy
paBHyto 5 MA (nnu 20 MA), cooTeeTcTByoLyo 100% AnanasoHa, B 3aBUCUMOCTM OT UCMONMHEHNS TUNa curHana.

7. Haxatb knaeumwy [¢].

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

9. Haxmute knasuwy [¢].

Heob6xodumo MnOMHUMBL, 4YTO MOCME NPOBEAEHVST KanMbpoBkM HeobXoauMO MNPOM3BECTM 3anuChb
napameTpoB B 3HEProHe3aBMCUMY NamaTb (CM. pasgen 4.7.5), B NpOTUBHOM criyyae BBeAeHHas nHdopmaums He
OyaeT coxpaHeHa nNpuv OTKIIOYEHUN NUTaHWSA perynsaropa.
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6 TexHn4yeckoe obcnyxuBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHudeckoe obcnyxuBaHMe - KOMMSEKC paboT, KOTopble NPOBOAATCS NEPUOAMYECKU B MIAHOBOM
nopsiake Ha paboTtocnocobHoM Grioke C Lenblo NpeaoTBpaLleHns oTkaszam, NPOASIEHUs ero cpoka cryxbbl 3a cyeT
BbISIBNEHWS U YCTPaHEHWS NPeaOoTKA3HOro COCTOSIHUS A4S NOAAEPKaHUS HOpMarbHbIX YCNOBUWIA aKChnyaTauum.

6.1.2 TexHuyeckoe oOCRyXMBaHWE 3akMio4aeTcsl B MPOBEAEHUM PaboT MO KOHTPOMK TEXHUYECKOTo
COCTOAHUA U nocneaywemy yCTpaHeHUo He4OCTaTKOB, BbIABIIEHHbLIX B NpoLecce KOHTPONA, npo@mnakmqecxomy
O6Cﬂy)KI/IBaHVIIO, BbINONTHAEMOMY C yCTaHOBJ'IeHHOVI nepnoan4HOCTbio, ANUTENIbHOCTbIO U B onpedesieHHOM nopsanke;
YCTpaHEeHU OTKa30B, BbINOJ/IHEHNE KOTOPbIX BO3MOXHO CWUNlaMW nepcoHana, BbINONHAKWEro TexHun4eckoe
obcnyxunBaHue.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMyu NPeOOCTOPOXHOCTU WU MpaBUNamMu 3IKCNyaTauMM MoOXeT cTaTb
NpPUYNHON TPAaBMUPOBaHUA NepcoHana unu noBpexaeHns o6opyaoBaHus!

6.2.2 [Ona obecneyeHusi 6Ge3onacHoro wucnonb3oBaHUA 06OpPyAOBaHUA HEYKOCHUTEINbHO
BbIMNOJTHANTE yKa3aHUs AaHHOW rnasbl!

6.2.3 K oakcnnyataumm perynaropa [AOnyckalwTcs nuua, vMelowme paspeweHne ana pabotel Ha
anekTpoycTaHoBkax HanpsxeHnem o 1000 B 1 ndyumsLumMe pykoBoACTBO NO 3KCNyatauum B NOSIHOM obbeme.

6.2.4 JkcnnyaTaums perynatopa paspeluaeTcs Npu Hanvyiuu WMHCTPYKUMM MO TexHuKe GesonacHocTH,
YTBEPXAEHHON npeanpusiTuem-notpebutenem B YCTAaHOBMEHHOM MOpsSAKe W yyuTbiBaloWen crneumduky
NMPUMEHEHNA perynstopa Ha KOHKpeTHOM obwbekTe. lpu akcnmyataumn Heobxogmmo cobnopate TpeboBaHus
pevicteytowmx npasun MT3 n MNTB ana anekTtpoyctaHoBok HanpsixeHnem Ao 1000B.

6.2.5 Bce MoOHTaxHble W npodwunakTuyeckme paboTbl [OMKHbI MPOBOAUTLCA MPU  OTKITHOYEHHOM
3MNEeKTPONUTaHnK.

6.2.6 3anpeu.|,aeT09| noAakKn4aTb U OTKNKYaTbh COeguHUTENN Npn BKIMKOYEHHOM 3N1EKTPONMUTAHUN.

6.2.7 TwartenbHO npon3sBoanTe nogkn4vyeHne cC cobnoaeHnem NONAPHOCTU BbIBOOOB. Henpanu'leoe
nogKnvyeHne wunn nogknwyeHne pa3beMoB Mpu BKMKOYEHHOM NMUTAHUKM MOXET MpUBECTU K NoBpeXaeHuo
ONEKTPOHHbIX KOMMNOHEHTOB perynatopa.

6.2.8 He nogkntovanTe Heucnonb3yemble BbIBOAbI.

6.2.9 Mpu pasbopke perynatopa Ana yCTpaHeHUss HeUCNPaBHOCTEN PerynaTop AOMKEH ObiTb OTKMIOYEH OT
CeTU 3NEeKTPONUTaHUS.

6.2.10 Mpwu nsBneYeHUn perynstopa us Kopryca He NpuKacanTech K ero afeKTpUYecKM KOMNOHEeHTaM 1 He
noAsepranTe BHYTPEHHUE Y3Mbl U YacTi yaapam.

6.2.11 Pacnonarante perynatop Kak MOXHO Janee OT YCTPOWCTB, MEHEepUpYHOLUMX BbICOKOYACTOTHbIE
n3nyyeHue (Hanpumep, BY-neun, BY-cBapoyHble annapaTbl, MalVHbI, UM NPMOOPLI, UCMOMb3YOLWME UMMYIIbCHbIE
HanpsbkeHusl) Bo nsbexaHune cboes B paborTe.

6.3 Nopsaaok TeXxHNYeCcKoro obcnyxuBaHus

6.3.1 B 3aBucMmMocCTn ot peryndapHoCcTu npoBeaeHNA TeXHU4YeCKoe O6CJ'Iy>KIABaHI/Ie OOJIMKHO ObITh:
a) nepnogn4vyecknm, KOTopoe BbINOJTHAETCA Yepe3 KaneHaapHble NPOMEXYTKN BPEMEHMU,

6) amanTMBHBLIM, KOTOPOE BLIMOSHAETCA MO HEeOoBXOAUMMOCTU, TO €CTb, B 3aBUCUMOCTU OT (PaKTUYECKOTo
COCTOSIHUS PErynsATopa M Hanuuus cBoGOAHOro 06CnyXu1BatoLWero nepcoHana.

6.3.2 YcTaHaBnMBaloTCA Takme BUAbl TEXHUYECKOro 06CnyKMBaHUs:

a) TexHuyeckoe 0BCNyXMBaHME NPU XpaHeHUN, KOTOPOe 3aKo4aeTcsl B NepekoHcepBaLmn perynsatopa npu
OOCTMXKEHUM MpederisHOro Ccpoka KOHCepBaUMM BO BpPEMsl XpaHEeHUss B COOTBETCTBUM C TpeboBaHUAMM
3KCMNyaTaUMOHHOW JOKYMEHTaLK;

6) TexHnYeckoe OGCNyXUBaHWE NP TPAHCNIOPTUPOBKE, KOTOPOE 3aKniyaeTcsl B MOArOTOBKE perynsitopa K
TPaHCMOPTUPOBaHUIO, AEMOHTaXKE 13 TEXHOIOMMYEeCKoro 06opyA0BaHUs 1 yNakoBKe Nepes TPaHCNopTUPOBaHUEM;
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B) TeXHMYecKoe oBCnyxvBaHWe Npu KCMyaTauum, KOTOpoe 3aKnioyaeTcsl B MOArOTOBKE perynatopa nepeg
BBOLOM B 3KCMryatauuio, B MPOLECCE ee IKChiyaTauum v B MEpPUOAMYECKOi npoBepke paboTocnocobHocTH
perynsatopa.

6.3.3 lNepuognyeckoe TexHUYecKoe OBCMNyXMBaHME MNpPW 3SKCMnyaTauuu perynsTopa ycTaHaenvBaeTcs
noTpebuTenem c y4eToM MHTEHCMBHOCTM W YCMOBWIA 3KCMfyaTauuMu, HO He pexe 4YeM oauH pa3 B rog. [Ons
perynstopoB  MWK-111 uenecooGpasHa exekBapTalibHas MNepuoanyHOCTb TEXHUYECKOro OBGCNYyXWBaHUS Npu
aKcnnyaTaumm.

6.3.4 MNepuognyeckoe 0bCnyxmMBaHNE JOMKHO NPOBOANUTLCS B CleaytoweM Nopsiake:
a) NpoBecTM paboTbl, KOTOPbIE BbINOMHATCSA MPU TEXHUYECKOM OCMOTPE;

0) NnpoBepUTbL CONPOTMBIEHME U30NSALIUY;

B) NpoBepuTb paboToCnOCOBHOCTL perynaropa.

6.3.5 TexHMYecKMn OCMOTp perynsatopa BbIMOMHSAETCS OOCMyXMBaOLWMM MNEepcoHanoM B CcrneaylleM
nopsigke:

a) nepeq Hayanom CMeHbl cnefyeT NPOBECTU BHELLHWIA ocMOTp perynatopa. Ocoboe BHMMaHWe crnepyet
06paTUTb Ha YNCTOTY MOBEPXHOCTU, MAPKMPOBKY U OTCYTCTBME MEXaHUYECKNX NOBPEXAEHUN.

6) NnpoBepuUTbL HAOEXHOCTb KPENneHns perynsatopa;

B) MNpPOBEPUTb TEXHUYECKOE COCTOsiHME MpoBOoAOB (kabenen) Ha LENOCTHOCTb M 3alUMLIEHHOCTb OT
MEXaHNYECKNX NMOBPEXAEHNN.
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7 XpaHeHune u TpaHCNnopTUpOBaHue

7.1 YcnoBuAa xpaHeHus perynsartopa
7.1.1 Cpok xpaHeHus B NOTpebutensckon Tape - He MeHblue 1 roga.

7.1.2 Perynatop [OOMKHO XPaHWTbCA B CYXOM W BEHTUNMPYEMOM MOMELLEHUM NpW TemnepaTtype
oKkpyxatowero Bo3sgyxa oT muHyc 40°C pgo nmoc 70°C n oTHocutenbHow BnaxHoctn ot 30 pgo 80% (6es
KoHAeHcauum Bnaru). [JaHHble TpeboBaHusA ABMSTCA PEKOMEHAYEMbIMU.

7.1.3 Bo3gyx B noOMeLLleHUM He [OSKeH copepxaTtb Mbiv U MPUMECcKH arpeccuBHbIX NapoB W rasos,
BbI3bIBAOLLMX KOPPO3MIO (B HACTHOCTU: ra3oB, COAEPXKaLLUMX CEPHUCTbIE COEQUHEHUSI MU aMMUAK).

7.1.4 B npouecce XpaHEHUW WUNK JKChfyaTauun He KnaguTe TaxKenble npeameTbl Ha perynatop n He
nogBepramte ero HuKakomy MeXaHn4eCkomy BO3OENCTBUIO, TaK Kak yCTpOVICTBO MOXeT AecopmmnpoBaTthbCa U
noBpeanTbCA.

7.2 TpeGoBaHUA K TPAHCMOPTMPOBAHUIO PEryNATOpPa U YCroBUsi, NPy KOTOPbIX
OHO [OMKHO OCYLLEeCTBMATLCS

7.2.1 TpaHcnopTupoBaHue peryndaTtopa B ynakoBKe npeanpuAatnua-n3rotoBuTena OCyLlecTBnAeTCcA BCeMU
BMaamMm TpaHcrnopTa B KpbITbIX TPAHCMOPTHLIX CpeACcTBax. TpaHCNOPTMPOBaHME caMmoneTaMu SOMKHa BbINONTHATLCA
TOJIbKO B OTarninBaeMbIX repMeTu3npoBaHHbIX OTCEKax.

7.2.2 Perynatop [OMKeH TPaHCMOPTMPOBATLCH B KIMMATUYECKMX YCIOBUSIX, KOTOPble COOTBETCTBYHOT
ycnosusam xpaHenns 5 cornacHo FOCT 15150, Ho npu gaBneHun He Huxke 35,6 klMa n TemnepaTtype He HUXe MUHYC
40 °C unu B ycnoBusix 3 Npn MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems norpy3o-pasrpy3oyHbiX paboT U TpaHCNOPTUPOBaHUM 3aMakoBaHHbIA PerynaTtop He JoShKeH
noaBepratbCsl Pes3kM yAapam W BUSIHAK — aTMocepHbIx ocagkoB. Crnocob pasMelleHus Ha TpaHCMNopTHOM
cpefcTBe JOSKEH UCKIoYaTh NepeMelleHre perynaropa.

7.2.4 TNepen pacnakoBbiBaHMEM MOCME TPAHCMOPTUPOBAHMS MPU OTpULATEeNbHOW TemnepaType perynsirop
HeobX0aMMO BblAepXaTb B TeYeHMe 3 4acoB B YCNOBUsIX xpaHeHust 1 cornacHo FOCT 15150.

8 NapaHTM nsroroBuTens

8.1 lNpounsBoauTenb rapaHTMpyeT COOTBETCTBME perynaropa TexHnyeckum ycnosusam TY Y 33.2-13647695-
003:2006. MNpwn He cobniogeHnn notpebutenem TpeboBaHU yCNOBWI TPAHCMOPTUPOBAHUS, XPaHEHUS, MOHTaxa,
Hanagkv n aKcnnyatauum, ykasaHHblX B HACTOSALWEM PYKOBOACTBE, NOTpebuTens nuwaeTca npaea Ha rapaHTuio.

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

8.3 Mo goroBopeHHOCTM ¢ NoTpebutenem nNpeanpuUATUE-U3roTOBUTENb OCYLLECTBISIET NOCMErapaHTUiHoe
TEXHUYECKOE OOCNyXMBaHWE, TEXHUYECKYID MOAAEPXKKY W TEXHUYECKUEe KOHCynbTauuu Mo BCEM BMOaM CBOEWN
NPOAYKLMM.
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NMPUNOXEHUA

NMpunoxeHue A - NlabapuTHbIe N NpUCoOeaAUHUTENbHLbIE
pa3mepbl

Pasmepsbi yugpoesnix uHoukamopoe (ducnees): MMAPAMETP, 3ABLJAHHA

MIK-111 ."
8

N
)

AAMIKPOA 4,5

PucyHok A.1 — BHewHul 8ud u paamepbl Uugposbix UHOUKamopos peaynsmopa MVK-111

Bud Bud
cnepedu c6oky
‘ 156
s %7

MIK-114 i
o !
8 N .7”’: W:; o= 2 oy | OE % —
AABAANHA | BIDUR ¥ W < O o —
I
Y

ZHMIKPOA

PekomeHdAyemasi monuwuHa wuma om 1 0o 5 mm.

PucyHok A.2 - NabapumHble pasmepsi peaynsamopa MUK-111

Pasmemka omeepcmuii Ha wjume

! 150 min

100 min

_____ S R 45 *06

PucyHok A.3 - Pasmemka omeepcmutli Ha wume
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NMpunoxeHune b - NoagknoyeHne perynatopa. Cxembl
BHELWHNX coeanHeHnn

[uckpeTHble BbIXOAB!  [yTaHue aHanor.

DO1, DO2 aatuvka
DO1 DO2 =21B, 25mA
o x
MNuTtaHne
24V
X1 11 12 13
\f\ ‘*
i Hanps»keHve
. RH %
WHTepdenc Ananorosebii U Tepmonapa
BbIX0O4
TCM/TCN

AHanorosbI BXxop

a) ucrionHeHusi Ha 24B

[uckpeTHble BbIXOAb!  [1yTaHue aHasor.
DO1 D02 =21B, 25MA

— —

A A A A A A A A

C ool ool al] %
AR RNy

EEEEbBEE

Mutaxve

PEEPERER

alaalunluplunlunlunlunls
i CEEEEE .
Tok
z HanpskeHne
RH &
WHTepdeiic Ananorosbiii U Tepmonapa
BbIXOZ
TCM/TCIN

AHanorosbIn BXoa

6) ucnonHeHus Ha ~220B

PucyHok B.1 - ModkmoyeHue sHewHUX yeneu K peaynamopy MUK-111
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MpunoxeHue b.1 MogkniovyeHne aHanNoOroBbIX 4aTYNKOB C MACCUBHbLIMU
BbIXxogamm

NMutaHue ananor.
jaryuka
=21B, 25mMA

AHanorosbIv BXoa

PucyHok b.2 - NodkmodeHue k peaynsamopy MVK-111 aHanozoebix dam4ukos ¢ naccusHbIMU 8bixo0amu

lMpumeyaHue. NonoxeHns NnepemMblvek Ansg HACTPOWKN aHAINOroBbIX BXOAOB NpuBeAeHbl B Tabnuue 4.3.
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MpunoxeHune b.2 MNoaknioyeHne AUCKPETHLIX Harpy3oK

TpaH3au-
cTop

‘ b Pene

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

lMpumeyaHus.

Mpy noOAKMYEHUN WHOYKTUBHBIX Harpy3ok (pene, mnyckaTenu, KOHTaKTOpbl, CONeHouabl U T.M.) K
OUCKPETHBIM TPaH3UCTOPHbLIM BbIXOAaM KOHTpornepa Bo u3bexaHue BbIXOA4a U3 CTPOst BbIXOAHOIO TpaH3ucTopa us-
3a OonblIOro TOKA CaMOWMHAYKUMW napannenbHo Harpyske (obmoTke pene) HeobxoaMMo YycTaHaBnvBaTb
6nokupytowmii avoa VD — cM. cxeMy nogknioyeHns. BHeWwHW anoa yctaHaBnvMBaTh Ha KaXk4oM KaHane, K KOTOpoMy
NOAKIOYEHA NHOYKTMBHAS Harpyska.

Tun yctaHasnusaemoro avopga KO209, KO258, 1N4004...1N4007 vnvM aHanornyHbl, paccyUTaHHbIN Ha
obpaTHoe HanpsixeHne 100B, npsimon Tok 0,5A.

PeKOMeH,an,VIVI no NoAKNK4YeHUro VIH,EI,yKTVIBHOI;I Harpys3ku ana mexaHu4eckoro perne.

roe, R1 pesunctop M/T-1-39 Om-5%;
C1 koHaeHcatop K73-17-630B-0,1-0,5 mk®-10%;
RH nHOyKTUBHas Harpyska.

PucyHok B.4 - Cxema no0kntodeHusi uHOYKmueHoUl Hazpy3ku Orsi MexaHU4ecKozo pere

MpumeyvaHus.
1. Ha pucyHke bB.4 ycrnoBHO MOKa3aHO pacrosiokeHWe W HasHa4yeHue 3amblKaloLMX KOHTaKToB
MexaHu4yeckoro pene kaHanos DO1 — DO2.
2. MakcmMmanbHO JOMYCTUMOE HanpsiXeHne N MakcMmanbHO AOMYCTUMbIN TOK:
- 8o 250B (8A) nepemMeHHOro ToKka npu pe3ncTUBHOW Harpyske;
- 8o 250B (3A) nepemMeHHOro Toka npu MHOYKTMBHOW Harpy3ke (cos@=0,4);
- ot 5 B (10mA) oo 30 B(5A) nocTosiHHOrO TOKa Npy pe3UCTUBHOWM Harpyske.
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MpunoxeHnune B.3 Cxema nogknoyeHns nHtepdenca RS-485

Mpeobpa3zoBaTenb NHTepencos
Br-485 (RS232/485), unu
BlMnN-52 (USB/485)

L o 1200m
< R1
RS485
5
Lo
R N Ar B A+ B- A+ B- | [0 32 yctpoitcTs A+ B-
{RS232 MMM USB | 01 02 03 31
MMK-111 MMK-121 MMK-21 MTP-8

PucyHok B.5 - OpeaaHusayus uHmepgbelicHoU c8a3u MexX0y KOMIMbLIOMEPOM U peaynsmopamu

=

K ogHomy nopty COM unu USB komnbioTepa MoOXeT ObiTb NoaknioyeHo Ao 32 yCTPOWCTB, BKIHOYas
npeobpasoBatens nHtepdericos bIN-485 (BrNiN-52).

Obwas annHa kabenbHOM NMMHUK CBA3WN He OoIMKHa npeBbiwaTh 1200Mm.

B kayecTtBe kabenbHOW NMHUM CBA3N NPEANOYTUTENBHO NCMOMNb30BaTh 3KPaHMPOBAaHHYIO BUTYIO Napy.
[nuHa oTBeTBNeHun Lo AomkHa BbiTe Kak MOXHO MEHbLLIEN.

K wnHTepdeincHelM Bxogam, pacrnonoXeHbiM B KpavHUX TOYKax COEAMHWUTENbHOW NUHUKM Heobxoammo
NOAKMNIOYNTL ABa TepMUHanbHbIX pesuctopa conpotuBneHvem 120 Om (R1 n R2). TlMopakntoyeHne
pesucTtopos k perynsatopam Ne 01 — 30 He TpebyeTcs. MNogknoveHne TepMmnHanbHbIX pe3vcTopoB B H6noke
npeobpasoBaHus nHtepdencos bIMN-485 (BIMN-52) cmotpu B P3O Ha BIN-485 (BlMN-52). MNogknioyeHune
TepMuHaneHux pesmctopos B MUK —111 cmoTpu npunoxexue b.3 (pucyHok B.5).

akrwh

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

MpuemonepeaaTumk
RS-485 N
N
1200m  XP5
[ ]

GND L 1 e |
100 Om 1 MoaknioueHue
— 1 TEPMUHANBHOTO !

PucyHok b.6 - PekomeHOyemasi cxema roOKmoYeHUsi uHmepgbetica RS-485

——/——
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NMpunoxeHune B - KOMMyHUKaUMOHHbIEe PYHKUNUN

MpunoxeHue B.1 O6wme cBepgeHusn

MwukponpoueccopHbein perynatop MUK-111 obecneumBaeT BbIMONHEHNE KOMMYHWUKALMOHHOW (PYHKLMU MO
uHTepgericy RS-485, no3sonstolen KOHTPONMPOBaTh ¥ MOAMMULMPOBATL €ro NapameTpbl NpyY NOMOLLN BHELLHETO
YCTPOWCTBA (KOMMbOTEPA, MUKPOMPOLLECCOPHOWM CUCTEMbBI YNPaBEeHnst).

WHTepdpenc npegHasHayeH AnNs KOHUIypupoBaHWs perynsTopa, ANs WUCMOMb30BaHWA B KavecTBe
yaaneHHoro yctpoincTtea npu pabote B COBpEMEHHbIX CeTAX yrnpaBneHus u cbopa nHdopmaumm (npuema-nepegayn
KoMaHg 1 gaHHbix), SCADA cuctemax u 1.0.

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

[ns paboTbl HeO6XOAMMO HaACTPOUTbL KOMMYHUKaLMOHHbIE XapakTepucTuku perynaropa MUK-111 takum
o6pasom, 4TOObI OHWM coBnaganu C HacTpovikamu OBMeHa OaHHbIMU [FABHOMO KOMMbIOTEpA. XapaKTepuCTUKK
ceTeBoro obmeHa HacTpamBatoTcs Ha YPOBHE SYS koHdwurypaumu.

Mpu obmeHe No MHTEpPdENCHOMY KaHany CBSA3W, ecrnv NMPOMCXOAMT nepefava AaHHbIX OT perynsaropa B
ceTb, Ha NnepefHen naHenu perynatopa muraet nHgmkatop IHT.

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

Hoctyn k peructpam onepatunsHoro ynpasnerns Ne 0-18 pa3pelueH NoCTOSAHHO.

HocTtyn Kk pernctpam nporpammunpoBaHus n koHdurypauum Ne 19-111 paspeluaeTcsa B criydae yCTaHOBKU
«1» B perucTpe paspelueHns nporpaMmmmpoBaHusa Ne 18, KoTopoe BO3MOXHO OCYLLECTBUTL Kak C NepeaHen naHenm

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

KonunuyectBo 3anpaluvBaeMbiX PerMcTpoB He [OMKHO mpesblwaTte 16. Ecnv B kagpe 3anpoca 3akasaHo
6onee 16 peructpos, perynatop MVK-111 B oTBeTe orpaHM4MBaeT UX KONMYEeCTBO A0 nepebix 16-TM perncTpos.

Mpu nporpammupoBaHnn ¢ OBM HeoOX0AMMO KOHTPONMUPOBaTb Auana3oHbl W3MEHEHUSI 3HAYEeHUN
napamMmeTpoB, ykasaHHble B Tabnuue B.1 pasgena B.1.

Ons obecnevyeHnss MUHMManbHOrO BpeMEHW peakumm Ha 3anpoc ot OBM B perynsitope cyuiectByet
napametp — SYS.02. «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax perynaropa 1 takt = 250 mkcy». MuHumansHo
BO3MOXHblE TaM-ayTbl AN pa3fnMyHbIX CKOPOCTEW crneaytoLme:

Tanm-ayT,
Bpemsa nepepauun
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
MceK
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpems nepenaun kagpa 3anpoca - nakeTta u3 8-mv 6anT onpegensieTcsi COOTHOLEHEM
(roe: ogvH nepepaBaembivi 6anT = 1 ctapt 6ut+ 8 6uT + 1cTon 6uT = 10 6UT):

(10 6muT * 8 GanT + 7 6MT)
Tnepepauu = 1000 * , Mcek
V 6uTt/cek
Ecnn Habnogatotca vacTble cbou npu nepefade AaHHbIX OT perynsatopa, TO HeobxoauMmo yBenuuuTb
3HayeHue ero TariM-ayTa, HO MpY 3TOM YYEeCTb, YTO HEOBXOAMMO YBENMUYUTL BPEMS MOBTOPHOIO 3anpoca oT IBM,
T.K. BCerga Bpemsi MOBTOPHOTrO 3anpoca AOMKHO ObITb Gorblue TaliM-ayTa perynstopa.
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A
YnpaBneHue
(DTR/RTS)
Mepepnava Mpuem Mepenava
A t
MNepenava
(Tx) - —
3anpoc ot |
M3BM |
A T
Mpuem
(Rx)
OTBeT o1
nHOnKaTopa
Tdelay1 Tdelay2 Tde\ayg t
> < » <«
Tronnein
<« »

PucyHok B.1 - BpemeHHble guarpammbl yrnpaeneHus nepegaden u npuemom 6noka nHtepdencos brin-485
(BrNn-52)

Tdaelayr — 3agepxka Ha aBTomaTudyeckoe nepeknioveHne blIN-485 (BIMNAU-52) Ha npuem paHHbiX. OHa
COCTaBMseT Bpems nepeaayy ogHoro bawra.

Tdelay2 — BPEMSI peakLymn yCTPONCTBA Ha 3anpoc AaHHbIX.

Tdelays — 3a4€epKKa Ha Nnepegady nocnegHero 6avita n3 6ycepa B nMHuIO.

Tronksin — MUHMMarnbHOE Bpems oTBeTa.

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

Bpemsi nepenaun kagpa 3anpoca 1 kagpa oteeTta npu ckopoctu 115 kéut/c coctaBut 0,76 Mcek.
Trepegaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)
MonHoe Bpemsi kKagpa 3anpoca — oTBeTa:

nonksiit = TTX + Tdelay + TrRx + Tdelay. = 0,76 + 3 + 0,76 + 1 = 6 mc.

WTak, 3a 1 cekyHay MOXHO OMNpPOCUTb PEMMCTPOB:
N =1000mc / 6mc +10 = 176.
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MpunoxeHue B.2 NMporpamMmmHoO AoCTynNHbIe pernctpbl perynatopa MUK-111

Tabnuya B.2 — [MpozpammHo docmyriHbie peaucmpbl peaynsamopa MUK-111

T = ©
os
S3g E e HaumeHoBaHue napameTtpa [dvana3oH n3meHeHus
Z2Icl 28 | dopmar MyHkT
If=9 c (mecaTUYHbIE 3Ha4YEHUA)
>5 £ © | AaHHbIX MeHHo
e 6 o
Peructp upeHTudMKaLmMmM perynartopa : % aD)EC (aHavenve
03 0 SHORT | SYS.03 | Mn.6aiir - kog (Mogens) perynsitopa 11 DEC, 08 0 HEX (no-Gai
Cr.6aiT - Bepcus nporp. obecnevenns 08 DEC a1 (no angHo)
08 11 DEC (no-GantHo)
03 /06 1 SHORT nsgsg:'sﬂ 3HaueHne aHanorosoro Bxoga Al, napameTp OT muHyc 9999 A0 9999
03 /06 2,3 BYTE Bbgg'qb' CocTosiHne anckpeTHbix Boixogos DO1, DO2 0 — oTkrioyeH, 1 — BKMo4eH
Nepennsis 3HayeHve ynpaBnsioLLero BO3a4encTems, OT 000,0 go 099,9 2
03 /06 4 SHORT ngHgnb nogaBaeMoro Ha aHanorosbii Beixog AO
perynsitopa
03/06 5 BYTE nﬁgﬁggsﬂ Pexum paboThl perynstopa O- pyuHo#t, 1- aBToMaTY.
03/06 6 | SHORT | MePemHaa | o hHas Touka OT muryc 9999 Ao 9999
naHernb
03706 7 SHORT YnpasneHue nepemeLleHnemM MMnyrbCHOro -100 — 100%
VCMOJSTHUTENBHOIO MexaHU3ma
03 /06 8 SHORT [MonoxeHne mexaHnsama Ot 0000 oo 0999
03 /06 9 SHORT PID.00 KoahdpuumeHT ycunexus Ot 000,1 go 050,0 2
03 /06 10 SHORT PID.01 Bpems nHTerpupoBaHusi Ot 0000 go 6000
03 /06 11 SHORT PID.02 Bpems anddepeHumpoBaHus Ot 0000 o 6000
03 /06 12 Peseps
03 13 Peseps
03 14 BYTE 0O606UeHHas curHanusaums 0 - HopMm, 1 — curHanusaums
03 15 Peseps
03 16 Peseps
03 17 Peseps
0 — 3anpeuweHo, 1 — paspeweHo
03 /06 18 BYTE SAVE.00 Pa3speweHue usMeHeHus peaucmpos U3MEHEHUs1 KOHEUYPaUUOHHBIX
peaucmpos,
03 /06 19 SHORT AIN.00 Tun wkanel Ot 0000 pgo 0017
03/06 20 SHORT AIN.01 HwxHWI Npegen pa3maxa Lkanbl OT MuHyc 9999 no 9999
03/06 21 SHORT AIN.02 BepxHuii npegen pasmaxa Lukanbl OT MuHyc 9999 go 9999
0 — «XXXX», 1 — « XXX, X»,
03/06 22 SHORT AIN.03 [MonoxeHue geunmanbHOro pasgenurens | 2 — XX XX, 3 — X, XXX»
03 /06 23 SHORT AIN.04 MocTosHHas BpeMeHu LMdPoBoro punbTpa Ot 000,0 go 060,0 2
03 /06 24 SHORT AIN.05 MakcumManbHasi AnMTensHOCTb UMnynbcHon nomexy | OT 000,0 o 005,0 2
03/06 25 BYTE AIN.O7 MeTon TemnepaTypHOI KOpPEeKLUM BXOOHOIO 0 — py4Hast
curHana ot Tepmonapsl 1 — aBTOMaTU4eckas
= %
03/06 26 SHORT AIN.08 3HauyeHue TemnepaTypbl B peXUMe py4Homn OT muHyc 099,9 go 999,9
KOPPEKUMM BXOAHOIO CUrHana ot Tepmonapsi
03 /06 27 SHORT | CORR.01 | KoadduuMeHT KoppeKuum (CMeLeHne) OT MuHyc 9999 no 9999
03/06 | 28,29 | SHORT | DOT290 | flora paGotsi Bbixopmeix ycTpoiicrs DO1, DO2 Ot 0000 A0 0006
03 /06 30,31 Peseps
DOT1.01 [nnuTenbHOCTb UMMNyNbCca BbIXOAHBIX YCTPONCTB 000,0 ? — ctaTuyeckui
03706 | 82,33 | SHORT | 151501 | DOt wmDO2 000,1-999,92 — UMMy bCHBIIA
DOT1.02 B auanasoHe wkansl
03/06 34,35 | SHORT DOT2.02 YcraBka MIN DO1, DO2 BbIGPAHHOro TUNa AaTyMKa
DOT1.03 B ananasoHe wkansbl
03 /06 36,37 | SHORT DOT2.03 YcraBka MAX DO1, DO2 BLIGPAHHOrO TNa AaTYMKa
03 /06 38,39 | SHORT 88$§8j 'vcTepesuc BoixogHoro ycTpoiictea DO1, DO2 OT muHyc 9999 Ao 9999
DOT1.05 | BesonacHoe NornoxeHue BbIXOAHOIO YCTPOMCTBa 0 — nocregHee MNonoXxeHue
03/06 | 40,41 | SHORT DOT2.05 | DO1 1 DO2 npu obpbiBe gaTyvka 1 — oTkn. 2 — BKI.
03/06 42 SHORT CTRL.00 | Twn perynsartopa Ot 0000 go 0004
0000 — obpaTHoe
03 /06 43 BYTE CTRL.01 | Twvn ynpasneHus perynstopa 0001 — npsimoe
03 /06 44 SHORT CTRL.02 | CkopoCTb AMHaMU4ecKon GanaHCUPOBKN 3aaHus Ot 0000 o 9999
03 /06 45 SHORT CTRL.03 Bpemsa mexaHusma Tm, nepuog NAA-LLUIAM Ot 0000 0o 9999
03/06 46 SHORT CTRL.04 | MuHumanbHas AnutenbHOCTb Mmnynbca TMuH Ot 0000 go 9999
03/06 a7 SHORT CTRL.05 3apepkka Ha BkItodeHne DO B NpoOTUBOMOSIOXKHOM 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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Tabnuya B.2 — [poepammHo docmyrniHble peaucmpsbl peaynsamopa MUK-111

03/06 49 SHORT CTRL.O7 'McTepesnc BbIXOOHBIX YCTPOWCTB MMMYbCHOIO Ot 000,0 go 090,0 2
perynsitopa
03 /06 50 SHORT CTRL.09 | OrpaHuyenne MAX aHanoroson siuenkm perynstopa | Ot 000,0 go 109,9 ?
03 /06 51 SHORT CTRL.08 | OrpaHuyenue MIN aHanoroson suenku perynstopa | Ot muyc 009,9 go 109,9 ?
BesonacHoe nonoxeHue BbIxoga perynsaropa B Ot 0000 go 0003
03 /06 52 SHORT CTRL.10 crny4vae oTKasa gaTyuka, NMMHUKN CBA3K Unu
M3MepUTENbHOro kaHana
03/06 53 SHORT CTRL.11 3HaueHve 6e30nacHOro NonoXeHus, Ot 000,0 go 099,92
ycTaHaBnuBaemoe nosib3oBatenem
03 /06 54 BYTE CTRL.12 | Tun TexHONMOrn4eckom curHanmsaumu Ot 0000 go 0001
03 /06 55 SHORT CTRL.13 | YcTaBka TexH. curHanusauum "MmHumym" OT MuHyc 9999 go 9999
03 /06 56 SHORT CTRL.14 | YcTaBka TEXH. curHanusauum "Makcumym" OT mMuHyc 9999 no 9999
03/06 57 SHORT CTRL.15 | 'mcTepesnc TEXHONOrMYECKON CUrHanmnsaumm Ot 0000 Ao 9999
McTouHUK aHanoroBoro curHana Ans ynpaeneHus Ot 0000 oo 0002
03 /06 58 SHORT AOT.00 aHanorosbIM BbixoAoM AO (dyHKUMSA
peTpaHcMmnccnm)
03 /06 59 BYTE AOT.01 HanpasneHue BbixogHoro curHana AO 0-npsimoe; 1-obpaTHoe
03/06 60 SHORT AOT.02 g;qaanoe 3Ha4YeHne BXOOHOro CuUrHarna paBHoe OT MuHyc 9999 no 9999
0 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 KonuyecTBo To4ek nuHeapusauymm Ot 0000 oo 0019
63 — LNRX.00 | A6cumcchbl onopHbIX TOYEK NMHeapusaunm Ot 00,00 oo 99,99 2
03/06 82 SHORT LNRX.19 aHanorosoro Bxoga Al
83 — LNRY.00 OppguHaTbl ONOPHBIX TOYEK NMHeapusauum OT MuHyc 9999 no 9999
03/06 102 SHORT LNRY.19 | anHanoroBoro Bxoga Al
03 /06 103 SHORT AIN.09 MwuHuManbHoe 3HavYeHne BxogHoro curHana AL 1500 — 6000
03 /06 104 SHORT AIN.10 MakcumanbHoe 3HavyeHne BxogHoro curHana AL 2000 — 22000
03 /06 105 SHORT CALO.00 | 3HayeHwue kanubpoBku Havana wkanbl Bbixoga AO Ot MuHyc 9999 go 9999
03 /06 106 SHORT CALO.01 | 3HauyeHue KanmbpoBkM KOHUA LWKanbl Bbixoga AO OT1 MuHyc 9999 no 9999
03 107 SHORT SYS.04 3HayeHve KoppeKkuMn NnokasaHnn aaTyuka OT mMuHyc 9999 no 9999
TEepMOKOMMeHcaLmm
03 108 CnyxebHas nHdopmauus
03 109 SHORT 3HaveHne BxogHoro curHana AL 1500 — 22000
03 110 BYTE Owunbka Bxoaa
03 111 BYTE Owwnbka KannmbpoBku 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 CeTteBol agpec Ot 0000 o 0255
03 115 SHORT SYS.01 CkopocTb 06MeHa Ot 0000 oo 0012
MpumeyaHums.

1. Perynatop MMK-111 obmeHuBaeTca gdaHHbiMu no npotokony Modbus RTU B pexume "No Group Write" -
CTaHAapTHbIN NpoTokon 6e3 NoaAepXXKX rpynnoBoro ynpaBreHUst AUCKPETHBIMW CUTrHanamMu.

2. [aHHoe uvcno npeAcTaBneHo B perucTpe uenbiv 6e3 AeuvmanbHOro pasgenutens (3anstow). Hanpumep, ecnv B
napameTpe ykasaHo 60,0, To B pernctpe Haxogutcsa uncno 600.

3. Peructp 18 «PaspeweHue npospaMmupos8aHusi», B Clly4ae yCTaHOBKW €ro 3HadeHusi B «1», pa3peLluaet usmeHeHve
KOHurypaumnoHHblx pernctpos No 19-111. YctaHoBKy «PaspeweHue rpospaMmMupo8aHUsi» MOXHO OCYLLECTBUTb C
nepcoHansHo 3BM unnun ¢ nepegrent naHenu perynsatopa (yposeHb SAVE.00). Mpu Hanvmuum B 18 pernctpe «O»
AOCTYMHbI ANS U3MEHEHNS TONbKO PErMCTPbl ONepaTUBHOINO yrnpasnenns 1-12, a octanbHble ANS YTEHUS.
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Mpunoxexue B.3 MODBUS npotokon

B.3.1 ®opmart kaxpgoro 6anTa, KOTOpbIN NPMHUMaeTCA U NepefaeTca Npubopamu cneayrOLWUNA:

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 — konu4yecTBO 3anpalumBaeMbiX pernctpoB. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
perucTpos, perynatop MVK-111 B oTBeTe orpaHMYMBaET NX KONMMYECTBO A0 nepBbiX 16-TM perncTpos.

B.3.2 Device Address. Agpec ycTpoucTBa

Appec perynsatopa (slave-yctponctea) B cetn (1-255), no kotopomy obpaiiaetca SCADA cucrema
(master-yctponctso) co csovM 3anpocom. Korga yaaneHHbIi KOHTpONep rnocbifiaeT CBOW OTBET, OH pasmeliaet
3TOT e (COOCTBEHHbIV) agpec B 3TOM nore, 4Tobbl master-ycTponcTBo 3Hano kakoe slave-ycTponcTBo oTBevaeT Ha
3anpoc.

B.3.3 Function Code. ®yHKLMOHaNbHbIA KOA onepaumumn

MWK-111 nopgaepxvsaeT cnegyoLime pyHKunm:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3anuck B 0guH perucTp

B.3.4 Data Field. Mone nepepaBaemMbix AaHHbIX

Mone pAaHHbIX coobleHns, nockinaemoro SCADA cucTeMow yAaneHHOMY KOHTPOMMepy COAepXuT
no6aBoyHo MHpopMaLmio, KoTopas Heobxoguma slave-ycTponcTBy ansa Agetanmaaumn dyHkummi. OHa BKNoYaeT:

® HayarnbHbIV agpec perncTpa n KoNMYecTBo perncTpos Ans oyHkuun 03 (YTeHne)

® aJpec perucTpa n 3HavyeHHue 3Toro permctpa anga gyHkumm 06 (3anmchb).

Mone AaHHbIX COOBLLEHUS, NOCHINIAEMOro B OTBET yAaneHHbIM KOHTPOIEPOM COAEPXKUT:
® KonnyecTBO GaiiT oTBeTa Ha pyHKUMIo 03 M coaepx1Moe 3anpalliBaeMblX PErMcTpoB
® afpec perncTpa U 3HadyeHHue 3Toro peructpa ans gpyHkumm 06.

B.3.5 CRC Check. None 3Ha4yeHMs1 KOHTPONbHOW CYyMMbI

3HadeHne 3TOro nmoms - pesynbTaT KOHTPONS C MOMOLLBI0 UMKIMYeckoro usbbitouHoro kopa (Cyclical
Redundancy Check -CRC).

Mocne dopmupoBaHua coobuwenns (address, function code, data) nepepatowee yCTPOMCTBO
paccuutbiBaeT CRC ko 1 nomelyaeT ero B KoHel coobuieHusi. MNMpueMHoe ycTponcTtBo paccumTtbiBaeT CRC koa
npuHATOro coobueHns u cpaBHMBaeT ero ¢ nepegaHHeiM CRC kogom. Ecnn CRC kog He coBrnagaeT, 9To 03HavaeT
YTO MMEET MEeCTO KOMMYHUKaLUMOHHas olmnbka. YCTPOWCTBO He BbINOMHAET AENCTBUA U HEe JaeT OTBET B criydae
o6HapyxeHuss CRC oLmnbku.

MNocnepoBatensHocTb CRC pacyeTos:

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

. Ucknitovatowee UM ¢ nepebivn 8 61T Gaiita coobLueHus n cogepxxumbim CRC peructpa.

. CoBur pesynbTaTta Ha oauH 6uT BNpago.

. Ecnu casuraemein 6ut = 1, nckniovarowee UMW copepxumoro pernctpa ¢ AOO1h 3HayeHnem.

. Ecnn coBuraembii 6UT Hynb, NOBTOPUTDL Luar 3.

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

. Ucknrovatowee UK co cnegyowmmm 8 6ut 6anta coobuieHus n cogepxmmbim CRC pernctpa.
. MoBTOpPATE Warn ot 3 0o 7 noka Bce GanTbl coobLieHns He obpaboTaroTcs.

. KoHeuHoe copepxunmoe pernctpa n 6yaeT 3HadeHMeM KOHTPOSbHOW CyMMBbI.

OCONOO AP WN -~

Korga CRC pasmellaeTcs B koHLe coobuieHusi, mnaawmii 6ant CRC nepepnaetcst nepBbIiM.
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MpunoxeHue B.4 ®opmaT KomaHA

YreHue Heckonbkux peructpoB. Read Multiple Register (03)
Cnepnyowimn dopmat mMcnonb3yeTca Ans nepefayn 3anpocoB OT KOMMbOTEpa M OTBETOB OT yAareHHOro
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 ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «NUMBER OF REGISTERS» 1 n <16 — konu4yecTBO 3anpaluvMBaeMbiX permctpoB. Ecnn B kagpe
3arnpoca 3aka3aHo Gonee 16 peructpos, perynatop MVK-111 B oTBeTE OrpaHMYMBAET UX KONMUYECTBO [0 MEPBbIX
16-Tn perncTpos.

Mpumep 1:

1. YteHune perucrtpa

3anpoc yctponctBy. SENT TO DEVICE: Address 1, Read (03) register 1 (Setpoint)

DEVICE FUNCTION DATA CRC
ADDRESS CODE STARTING REGISTERS NUMBER OF REGISTERS
01 03 00 01 00 01 D5 CA
OTBeT ycTponctBa. RETURNED FROM DEVICE: Setpoint set to 100.0
DEVICE FUNCTION NUMBER OF BYTES VALUE OF REGISTERS CRC
ADDRESS CODE
01 03 02 03 E8 B8 FA

0O3E8 Hex = 1000 Dec
2. 3anucb B peructp

Cnepyiollas KOMaHaa 3anucbiBaeT onpeaeneHHoe 3HadeHue B pernctp. Write to Single Register (06)

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

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

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

3anpoc yctponctey. 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
OTtBeT ycTtporctBa. 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 nporpaMmmMmmpoBaHnio o6MeHa AaHHbIMU C
perynatopom MUK-111

B.5.1 [lpu onepauusx BBoga / BbiBoga (C nporpaMmHbiM ynpasnenuem DTR/RTS), Heobxognmo
yaepxusatb curHan DTR/RTS go okoHyaHus nepefdadv kagpa 3anpoca. [Ins onpepeneHns MOMEHTa nepepayuu
nocregHero cumeona u3 6Gydpepa nepepgaum COM nopta pekomeHOyeTCs MCMONb30BaTb AaHHY (YHKLMIO:
WaitForClearBuffer.

void WaitForClearBuf(void)

{
byte Stat;

__asm
{
al:mov dx,0x3FD

in al,dx
test al,0x20
jzal

az:in al,dx
test al,0x40
jz a2

B.5.2 Kagp oTBeTa oT perynaTopa nepegaeTtcs perynsaTopoM ¢ 3agepxkon 3 — 9 MC OT MOMeHTa NpUHATUS
Kagpa 3anpoca. [Ina oxuaaHns kagpa otBeTa He pekoMeHayeTcsa ucnonssoBaTe WinApi: Sleep( ), a ucnonssosaTb
OVERLAPPED cTpyKTypy v onpefensaTtb nonyyeHne oTBeTa oT perynaropa creayloLwmm KOgoMm:

while(dwCommEvent!=EV_RXCHAR)

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

}

TimeOut — TaimayT Ha nony4eHve oTeeTa.

B.5.3 MNocne nepenayn kagpa oTBeTa perynatopy Heobxoavma naysa =1Mc ANs NEPEKIOYEHUS B PEXUM
npvema. [ns oxuaaHust Takke He pekomeHayeTcs ucnonb3oBaTb yHkumio WinApi Sleep( ).

B.5.4 Tlpumep pacyeTa KOHTPONbHOM CyMMbI Ha si3bike CU:

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

{

unsigned int crc;
unsigned char bit_counter;

crc = OXFFFF; /I initialize crc
while ( number_byte>0 )
{
crc = *puff++ ; /I crc XOR with data
bit_counter=0; / reset counter

while ( bit_counter < 8)

if (crc & 0x0001 )

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

}

http://www.microl.ua e MMUK-111 ver.11.17 e [IPMK.421457.023 P3 u3m.1.05 03.04.2015



55

MpunoxeHune B.6 BNok KOHTponsa owWn60oK

B cucteme BO3MOXHbI OLLUMOKM Tpex TMnoB.

1) «Owubka Bxoda», KOrga BXOAHOW CUrHam BbIXOOMT 3a npedesibl AOMYCTMMOrO AuanasoHa ¢

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

Perictp 110 “Ownbka Bxoga” cknagblBaeTcs co crneayoLmx buTos:

But 7 6 5 4 3 2 1 0 {7 6 5 4 3 2 10
O S=Sss==== Ent |
®kkop 03 03 03 03 03 08 03 03 | 08 03 03 03 038 03 03 03
Crapwwin 6ant

Mnagwwnn 6ant

2) «Owmbka kanmbposkn» — NnapameTpbl kannubposkn Al n/umm Al BLIXOAAT 3a AONYCTUMbIA AMANA30H.

KoHTponupyetca Ha ypoBHax AIN.09 u AIN.10 gna cpaBHeHWs C faHHbIMKM Tabnuubl 5.2 gns
COOTBETCTBYIOLLIEro TUna gatunka. Bo3amoxHas npuymMHa — HeBepHO NpoBedeHa kannbpoBka.

Perictp 111 “Owmbka kanmbpoBkK” cknagblBaeTcs co crnepy

IoLWnX GUTOB:
But 7 6 5 4 3 2 1 0 7 6 5 4 3 2 1 0
[>T ><[><<] ErcH ErcL |
-k kopy 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03 03
Crapwwin 6ant

Mnagwwun 6ant

MHuoukaums paHHonW ownbkn Bo3MOxHa Tombko B pexume KOHOUTYPALINA. Tpu Hanuumu
COOTBETCTBEHHOM OLUNOKM BKIIOYAETCH COOTBETCTBEHHbIE MHAMKATOPbl A — BEPXHWI NMpeaen curHana

AUI BHe ponycTumoro gnanasoHa, V- HWXHUIM npegden curHana AL BHe gonycTrMoro guanasoHa.

«Ownbka nonb3oBaTens» npu KaJ'IVI6pOBKe nMeeT MecTo Mnpu nonnuTke 3adaTb napameTpbl,
KOTOpble BbIXOOAAT 3a ,D,OI'IyCTVIMbIVI ananasoH Ona gaHHoro Tuna BXOAHOrNo  curHana.

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

Perictp 112 “Ownbka nonb3osaTtens” cknagblBaeTcsa co crneayoLmx buTos:

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 — cooTtBeTcTBYeT owmnbke npu kanubpoBke ¢ nepepHer naHenn, REM — cooTtBeTcTBYyeT
nonbITKE 3anncy 3aBeoMO OLLMOOYHbIX NapamMeTpoB KanubpoBKN C BEPXEHOTO YPOBHS.
CoobLieHne ErrC KBUTUMpPYeTCS MOBTOPHLIM HaxaTueM knasuwm [&].

Bo3MOXHbIE MPUYMHBI:

- OTCYTCTBME BXOAHOIO CUrHana;

- HECOOTBETCTBME BbIOPAHHOIO TMMa BXOAHOIO CUrHarna yCTaHOBIIEHHbLIM NepeMbIYKaMm;
- He npoBoaunach kannubposka.
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MUK-111

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

NMpunoxeHue I' - CBoaHaa Tabnuua napameTpoB perynatopa

Ean-
MyHKT n HULbI [Onana3oH nameHeHus 3uaveH. no tWar Pas- n
MeHIo apameTp uame- napameTpa ymon- nu3me- nen puMeyvaHue
YaHuto HeHusA
peHus
PID (P 1d) HacTpoika koachcpuumento NMUL perynsaTtopa
00 KoadhdpuumeHT ycuneHus | eg. OT 000,1 go 050,0 001,0 000,1 4.9
MW perynaTtopa
01 Bpemsi uHTerpvpoBaHua | cex. OT1 0000 Ao 6000 0020 0001 -/l- | 0000 — oTkn.
02 Bpemsi Cexk. OT1 0000 Ao 6000 0000 0001 -/[- | 0000 — oTkn.
ancdepeHumpoBaHms
AIN (A 1n) HacTpoiika napameTpoB 6510ka npeo6pa3oBaHnsa aHanorosoro
BxogHoro curHana Al
00 Tun aHanorosoro Bxoga 0000 — nHTepchecHbIi BBOA 0000 0001
0001 — NUHeNHbIN
0002 — kBagpaTU4ecKnin
0003 — TCM 50M
0004 — TCM 100M
0005 — rp.23
0006 — TCI1 5011, Pt50
0007 — TCIT 10001, Pt100
0008 — rp.21 4.8
0009 — nuHeapu3oBaHas LiKana
0010 — Tepmonapa
NHeapuanpoBaHas
0011 — Tepmonapa TXK (J)
0012 — Tepmonapa TXK (L)
0013 — Tepmonapa TXKH (E)
0014 — Tepmonapa TXA (K)
0015 — Tepmonapa TMM10 (S)
0016 — Tepmonapa TP (B)
0017 — Tepmonapa TBP (A-1)
01 HwxHuiA npegen TEXH. OT MuHyc 9999 o 9999 000,0 Mnagwwin | 4.8
pa3maxa Lkarnbl en. paspan
02 BepxHui npegen TexH. | OT muHyc 9999 fo 9999 000,0 Mnagwwint | 4.8 | Ecnv n.00 BuiGpan 8
pasmaxa LwKanb! en. pasps Avanasore 0006-0008,
0011-0017 TO 3Ha4YeHne
03 [MonoxeHune 0000 0000 3TUX NYHKTOB U3MEHNTb
AeunmansHoro 000,1 4.8 | Henbas.
pasgenutens 00,02
0,003
04 MocTosiHHast BpemeHu Cex. Ot 000,0 go 600,0 000,0 000,1 3. 000,0 — oTkn.
LmdcpoBoro punbTpa 7.1
05 MakcmmanbHas Cex. Ot 000,0 go 005,0 3. 3awmra ot UMNynbCHbIX
ONUTENbHOCTb 7.1 | nomex
MMMYNbCHON NOMEeXxXu
06 KonunuectBo yyacTkoB Ot 0000 po 0019 0000 0001
nuHeapusauun Bxoga Al
07 MeToa TemnepaTtypHom 0000 — py4Has koppeKums 0001 0001 T=Tuam+Tkop.py4
KOpPEKLMM BXOAHbIX 0001 — aBTOMaTU4eCKas (cm.AIN.08)
curHanoB oT Tepmonap KoppeKuus (Mo BHELLUHEMY T=Tuam+Tkop.aBT
AaT4uKy TepMOKOMMEHcaumm)
08 3HayeHue TemnepaTypbl | TEXH. OT MuHyc 999,9 1o 999,9 000,0 000,1 Tkop.py4
B pexumMe pyqyHoun en. Mpun AIN.07=0000
KOPPEKLUMM BXOAHbIX
CUrHanoB OT Tepmonap
09 MwuHumanbHoe 3Ha4veHne | Kog Ot 1.000 no 22.00 5
BxofgHoro curHana ALIMN ALM
10 MwuHumanbHoe 3Ha4veHne | Kog Ot 1.000 no 22.00 5
BXogHoro curHana AL AU
11 KoHTponb cmelleHns TEXH. OT mMuHyc 999,9 no 999,9 MHoyumpyeT 3HayeHne
aHanoroBoro Bxoga en. napametpa CORR.01
AOT (HoE) Kondurypaums pyHkummn perpaHcmmuccun AO
00 MCTOYHUK aHanoroBoro 0000 — nsmepsiemas 0000 0001 3.8 | OTknoHeHwe BbluMCnsA€TCA MO
curHana ans BenuyunHa PV ¢popmyne:
yrnpasneHus 0001 — OTKIOHEeHWe g\n/'jﬁ;*'f_lrl'_um'“nm)/zv fae
ZI—(!)aJ‘IOFOBbIM BbIXOAOM 0002 — 3agaHHas Touka SP COOTBETCTBEHHO BEpXHMIA
HWXHUIA npegen wkanbl.
01 Hanpasnenue 0000 — npsimoe 3.9 | 0000 - AO=y
BbIxogHoro curHana AO 0001 — obpaTHoe 0001 — AO=100%-y
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MpunoxeHue I' (MpoaomkeHue)

[TpodomkeHue mabnuupl .1 - CeodHas mabnuya napamempos peaynsgmopa MUK-111

Enn- 3Hau.
LWar
MyHKT n HULUbI Ownana3oH nameHeHus no _ | Pas- n
MEHI apameTp n3me- napameTtpa ymon- N3ME- | pen pumetanme
HeHuA
peHus YaHUIO
02 HauanbHoe 3HauyeHune TEXH. OT MuHyc 9999 no 9999 0000 0001 3.9 | C y4eTom aeumumarnsHoro
BXOAHOro curHana eq. paspenurens.
paBHoe 0% BbIXOOHOrO
curHana
03 KoHe4yHoe 3HayeHne TEXH. OT MuHyc 9999 no 9999 0100 0001 3.9 | Cy4etom feumumarnsHoro
BXOAHOro curHana eq. paspenurens.
pasHoe 100% BbIXogHOrO
curHana
DOT1 (dok 1) KoHdmrypaumsa BeixogHoro yctponctea DO1
00 Jlorvka paboTbl 0000 — nHTEepdENCHBbI BbIBOA
BLIXOJHOrO 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
(oTHocuTensHo MIN— MAX 10 kakoMm nmbo kaHane napameTp
cootBetcTBytouero DO) BbIAET 32 pamKun
0005 — 0606LieHHas curHanusaums TEXHOMOrN4eckon
0006 — He ncnonb3yeTcs, BbIXOA curHanusaummn
OTKN
01 OnutenbHOCTb UMNyrbca | Cek. Ot 000,0 £o 999,9 000,0 Mnag- 3. 000,0 - cTaTuyeckumn
BbIXOQHOIo yCTpOVICTBa wun 10 000,1-999,9 - VIMI'IyJ'IbCHbII;I
DO1 paspan (BnHamnyecknin)
02 Ycraska MIN DO1 TEXH. B anana3soHe wwkanbl 020,0 000,1 C yyeToM geumm.
en. BbIGPaHHOro TMNa aHanoroBoro pasgenutens nsmepsiemomn
curHana BEJINYMHBI
03 Ycraska MAX DO1 TEXH. B anana3soHe wwkanbl 080,0 000,1 C yyeToM geumm.
en. BbIOPaHHOro TMNa aHanoroBoro pasgenutens usmepsiemMmomn
curHana BEJINYMHBI
04 'mcTepesmnc BbIXOQHOIO TEXH. OT muHyc 999,9 no 99,99 000,5 Mnag,.
yctpovictea DO1 en. paspsaA
05 BesonacHoe nonoxeHue 0000 — nocneaHee 0000
BbIXOAHOMO YCTPOWCTBA nonoxeHune
DO1 B cnyyae oTkasa 0001 — oTkn.
[aTtyunka, NMMHUK CBA3N 0002 — BKn.
U U3MEPUTENBHOIO
KaHana
DOT2 (doEt ) KoHdmrypaumsa BoixogHoro ycrponctea DO2
00 Jlorvka paboTbl 0000 — UHTEepPENCHBIII BLIBOA
BbIXOJHOTO YCTPOICTBA 0001 — Gonble 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
(oTHocuTensHo MIN— MAX 10 kakom nmbo kaHane napameTp
cootBetcTBytouiero DO) BbIVAET 32 pamKun
0005 — 0606LLeHHasn curHanusaums TEXHONOorM4yecKkom
0006 — He ucnornb3yeTcs, BbIXoA, curHanmsauymm
OTKN
01 OnutenbHOCTb MMNyrnbca | Cek. Ot 000,0 £o 999,9 000,0 Mnag- 3. 000,0 - cTaTuyeckumn
BbIXOAHOIO YCTPOMCTBA i 10 | 000,1-999,9 - nMNynbCHbINA
DO2 pa3psag (amHamuyeckmn)
02 Ycraska MIN DO2 TEXH. B anana3soHe wkanbl 020,0 000,1 C yyeToMm geuum.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutens nsmepsiemomn
curHana BENWYMHBI
03 YcrtaBka MAX DO2 TEXH. B avanasoHe wkansbl 080,0 000,1 C yyeTom geumm.
en. BblIBpaHHOro T1na aHanoroBoro pasgenutens nsmepsiemomn
curHana BENWYMHBI
04 'mcTepesunc BbIXOAHOMO TEXH. OT mMuHyc 999,9 1o 999,9 000,5 Mnag.
yctpovictea DO2 en. paspsaa
05 BesonacHoe nonoxeHne 0000 — nocnegHee 0000

BbIXO[JHOTO YCTPOWCTBA
DO2 B cnyyae oTkasa
AaTyuka, NIMHUK CBA3U
U1 3MepuTenbHOro
KaHana

nonoXxeHue
0001 — oTkn.
0002 - BKn.

http://www.microl.ua e MMUK-111 ver.11.17 e [IPMK.421457.023 P3 u3m.1.05 03.04.2015




58

MpunoxeHue I' (MpoaomkeHue)

[TpodomkeHue mabnuupl .1 - CeodHas mabnuya napamempos peaynsgmopa MUK-111

Enn- 3Hau.
LWar
MyHKT n HULbI [Onana3oH nameHeHus no _ | Pas-
apameTp n3me MpumeyaHue
MEHI0 n3me- napameTpa ymon- | o s Aen
peHus YaHUIO
CTRL ([ Er 1'_) KoHdurypaumsa cTpykTypbl perynsartopa
00 Twn perynsaTopa 0000 — 2-x No3nLMoH 0000 0001
0001 — 3-X NO3MLUMOH. 3.
0002 — NMa-WmM-perynstop 7.2
0003 — MNMd-aHanoroskIn
0004 — M O-nmnynbCHbIR
0005 — IN-perynsaTtop
01 Twn ynpaBneHus 0000 — obpaTHoe 0000 E=SP-PV
perynaTopa 0001 — npamoe E =PV - SP
02 CKOpPOCTb ANHAMMUYECKOWN | TEXH. Ot 000,0 oo 999,9 000,0 000,1 6. 0 - oTkn. C yyeTom geuum.
6anaHcpoBKK 3adaHus eA./muH 4.2 | pasgenutens PV
03 Bpemsa mexaHnsma Tm cex. Ot 000,0 oo 999,9 010,0 000,1 [Onsa umnynecHoro v WM
unu nepwog NMO-WNM (Ana M-perynatopa: perynsTopa.
(Ans N-perynsaTopa: 0000 — paboTa c Onsa M-perynatopa: cwm.
pexum paboTbl aBTOMaTMYeckon paboyen n.3.7.2
perynatopa) TOYKOWM
0001 — paboTta c
dukcmpoBaHHo paboyen
TOYKON)
04 MwuHumanbHas cex. Ot 000,0 oo 999,9 000,1 000,1 [nsa umnynscHoro
ANUTENbHOCTb UMNYyrbca perynsitopa
TMmuH Insa N-perynsaTtopa: cm.
(Ans N-perynsaTtopa: n.3.7.2
3HayeHue pabouyen
TOYKM)
05 3agepkka Ha BKIlOYEHME | Cek. Ot 000,0 oo 999,9 000,1 000,1 3. [nsa umnynscHoro
DO B NpoTMBONONOXHOM 10 | perynaTopa
HanpaBneHun
06 3oHa TEXH. Ot 000,0 oo 999,9 0000 3. [aHHbI napameTp
HEeYyBCTBUTENBHOCTM 3-X | en. 10 | npenctaBnser
NO3ULIMOHHOTO NOSIOBNHHOE 3HaYeHne
perynstopa 30HbI. C yyeToMm aeunm.
(MepTBas 3o0Ha) pasgenutens PV
07 lvctepesuc 2-x, 3-x TEXH. OT1 0000 Ao 0900 0000 3. C yyeToM geumm.
NO3ULMOHHOIO en. 10 | paspenutensa PV
perynsrtopa
08 OrpaHuyenvne MUH % OT muHyc 009,9 go 0109,9 000,0
aHanoroBon A4enkm
perynaTopa Ina NWA — aHanorosoro n
09 OrpaHuyenne MAKC % OT muHyc 009,9 go 0109,9 099,9 nna — WM perynsTopa.
aHanoroBon A4enkm
perynaTtopa
10 BesonacHoe nonoxeHue 0000 — nocneaHee 0000 0001
BbIXoAa perynsitopa B nonoXxeHve
cny4yae oTKasa faTyuka, 0001 -0% (oTkn.)
TNVHWK CBSA3U UNn 0002 — 100% (Bkn.)
N3MepUTENbHOro KaHana 0003 — be3onacHoe
NonoXeHne ycTaHaB-
nMBaemMoe nonb3oBaTenem
11 3HauyeHne 6e30nacHoro % Ot 000,0 go 099,9 000,0 000,1
NONOXeEHUS
yCTaHaBnMBaeMoro
nonb3oBaTenemM
12 Tun TexHonorn4yeckomn 0000 — abcontoTHas 0000 0001 3.
curHanusaumm 0001 — peBnaUMoOHHas 11
13 YcTtaBka "MUHUMYM" TEXH. B anana3soHe wkanbl 040,0 3. C yyeTom geunm.
TexHorornyeckomn en. BblBpaHHOro TMna 11 | paspgenutens PV
cuUrHanmsaumm aHaroroBoro curHana
14 YcTtaBka "Makcumym" TEXH. B anana3soHe wkanbl 060,0 3. C yyeTom geunm.
TexHorornyeckomn en. BblBpaHHOro TMna 11 | paspgenutens PV
cuUrHanmsaumm aHaroroBoro curHana
15 I'vcTepesuc TEXH. Ot 000,0 go 090,0 000,0 3. C yyeToM geumm.
TEXHOMOrM4Yeckon en. 11 | pasgenutensa PV
cuUrHanusaumm
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MpunoxeHue I' (MpoaonxeHune)

[TpodomkeHue mabnuupl I".1 - CeodHas mabnuya napamempos peaynsmopa MUK-111

Eaum- 3Hau. w
ar
MyHKT NapameTp HUUbI [OvanasoH nameHeHus no- name- | P2 Mpumeyanue
MeHIo P u3me- napameTpa ymon- | o n Aen
peHus YaHUIO
' -
LNRX (L nr~ u) Abcumccnbl (X) onOpHbIX TOYEK NMHeapu3aumm
00 Abcumcca HavarnbHoro % Ot 00,00 oo 99,99 00,01 52
3HaveHus (B % oT
BXOAHOr0 curHana)
-
19 Abcumcca 19 ToYkm % Ot 00,00 go 99,99 00,01 -//-
]
LNRY (L n |:f) OppauHatbl (Y) onopHbIX TOYEK NMHeapusauum
00 OpauHaTa HavanbHoro TEXH. OT MuHyc 9999 no 9999 0000 Mnag. | 5.2
3HaYeHus (CurHan B en. paspsg,
TEXHUYECKUX eanHuLax
ot -999 go 9999)
TEXH. -Il-
en.
19 OpaguHaTa 19 Toukn TEXH. OT MuHyc 9999 no 9999 0000 Mnag. | -//-
en. paspsg
r |
CALI (L HL 1) KanubpoBka aHanorosoro Bxoga Al
) KoHTponb BXogHoro % Ot muHyc 5,0 go 25,0 000,0 TonbKO KOHTPONb
(. curHana 5.1
KanmbpoBku HavyanbHOro | TexH. OT MuHyc 9999 no 9999 0000 Mnag -/l-
[ ,‘_ 3HaYeHusl LWKarnbl en. LA
n3MepeHust paspsg
|_] KoHTponb BXxogHOro % OT1 90,0 oo 110,0 100,0 -/l- | TonbKo KOHTPOMb
L curHana
KannbpoBkn KOHEYHOro TEXH. OT MuHyc 9999 no 9999 0000 Mnapn -//-
[ H 3HaYeHus LKanbl en. Lwni
n3MepeHust
KoHTpornb pesynstaToB KoA Ot 1,400 go 5,000 1,700 -/[- | Tonbko KOHTPOIb
) KanuGpoBKN HWKHETO AUmn
L npuaena Lwkan!
n3mepeHusa
KoHTpornb pesynbtaToB Kon Ot 4,800 oo 22,00 10,00 -//- | TonNbKO KOHTPOb
H KanmbpoBKM KOHEYHOro ALIN
3Ha4YeHud WKanbl
n3mepeHusa
=
CORR (L or ) Koppekuus aHanorosoro Bxoga Al
00 Koppekumns aHanoroBoro | TexH. OT MuHyc 9999 o 9999 0000 000,1 MHuouumpyet PV=PV+A
BXxoaa en.
01 KoadhdpuumeHT TEXH. OT MuHyc 9999 o 9999 0000 000,1 WHouumpyet A
KOppeKuumn (CMeLLeHne) en.
aHaoroBoro Bxoaa
I ]
CALO (L HL 0) Kann6poBka aHanorosoro Bbixoga AO
00 WHovkauma n nameHedve | % Ot 0 go 100 5.5
COCTOSIHUSI aHArIoroBOro
Bbixoga AO
01 Kannbposka Ha4ansHoro -Il-
3HaYeHWs1 aHarnoroBoro
Bbixoga AO
02 KannbpoBka kOHEYHOro -Il-
3Ha4eHWs1 aHamnoroBoro
Bbixoga AO
SYS (555) O6wue napameTpbl
00 CeTeBoll agpec (Homep OT1 0000 go 0255 0000 0001 1. 0000 — OTKMIOYEH OT CeTH
perynsitopa B ceTu) 35
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MpunoxeHue I' (MpoaonxkeHue)

OkoH4YaHue mabnuuysi .1 - CeodHas mabnuuya napamempos peaynsmopa MUK-111

Eoun-

3Hau.

MyHKT MapameTp HULbI [dvnana3oH n3meHeHus no- "L:;;_ Pa3- Mpumeyanme
MEHI0 n3me- napameTpa ymon- | o s Aen
peHus YaHUIO
01 CkopocTb 06MeHa out/c 0000 — 2400 1.
0001 — 4800 35
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 Tawnm-ayT kagpa 3anpoca Ot 0001 oo 0200 0006 0001 B
B CUCTEMHbIX TaKTax
1 TakT = 250 MKC
Kopa perynsitopa. CnyxebHas nHdopmauusi
03 Bepcusa nporpammHoro 11.xx Kog 11
obecneyeHus Bepcus xx (Hanp. 11.11)
Koppekumsa nokazaHun
04 Jaryvka 5.1
TEPMOKOMMEHCaLMK
SAVE (5AuE) CoxpaHenune napametpos
00 PaspelueHne 0000 4.
nporpaMMmpoBaHus no 0001 — paspeLueHo 7.5
cetn ModBus
01 3anucbk napameTpoB B 0000 4.
9HEeproHe3aBncuMyto 0001 — 3anucaTb 7.5
namsiTb
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INlucT pernctpaumm nsameHeHUn

Bcero
Homepa nuctos (cTpaHuLy) ANCTOB 3
Nam. 5 Ne Bxogswwmin Ne conpoBoxaato- Moan. [ara
oKyMeH [OKyMeHTa Liero AOKyMeHTa 1 aata
N3ame- 3awme- Ho- A
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 M3ameHeH koa nsgenus C.B.M 19.12.2013
1.04 61 ver.11.16 VicnpaeneHbl HETOYHOCTU B MapukoT | 11.04.2014
TEKCTe, U3MEHEH Ko n3aenus 0.A.
1.05 61 ver.11.17 Ho6aeneH lM-perynsatop MapwkoT MapwukoTt
n.A. 0.A.
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