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HacTosiwee pykosoacTtso no akcnnyatauuun LIKITM.426433.011 PO (panee -
LIKIT.426433.011 P3) npegHa3HayeHo aAnsa nayyeHus npuHumMna gencTemst Moayns BBoga
curHanos "NAMUR" MBCH-Ex LKJ1T.426433.011, KOHCTpYKUMK nsgenus, obecneyeHms
npaBunbHON 1 6e3onacHom aKcnyaTaumm ero B Te4eHMe BCEro cpoka Cryxobl.

YpoBeHb NOAroTOBKM 0B6CNyXMBatoLero nepcoHana - cnecapb KUM n A He Huxe

nATOro paspsaa.

1 HA3HAYEHME

1.1 Moaynb BBoga curHanos "NAMUR" MBCH-Ex (ganee - MBCH-EXx) aBnsaetcs
ABYXKaHanbHbIM 6GapbepoOM NCKPO3aLMThI, NpeAHa3Ha4YeHHbIM A1 permcTpaunm cocTos-
HUA KOHTAKTOB pPasfUYHbIX OaTYMKOB (B TOM YMCre COOTBETCTBYIOLWMNX CTaHAapTy
IEC 60947-5-6-2000 (EN 50227 "NAMUR"), BKNtoYeHHbIX B UCkpobesonacHble Lenu
moaynss MBCH-Ex n nepegaym aTux pesynbTaToB nocne o6paboTkm Ha BEPXHUI YPOBEHb
yepes nHTepdenc RS-485, a Takke Ha AUCKPETHbIE YCTPOMCTBA BbIBOA4A B COOTBETCTBUMU
C NOSIb30BaTESTIbCKMMM HACTPONKaMM.

1.2 MBCH-Ex obecneuunBaer:

— MPUEeM CUrHanoB OT ABYXMNO3ULMOHHbLIX JAaTYMKOB TUMNA "CyXON KOHTaKT", Xapak-
TEPU3YHOLLMX COCTOSHNE TEXHONOMMYECKUX NapamMeTpoB 1 060pyaoBaHMs BO B3pbiBOOMNac-
HbIX 30HaxX MOMELLEHUI N HAPYXXHbIX YCTAHOBOK;

— MpueMm curHanoB uHTepgenca noctosiHHoro Toka "NAMUR" no ctangapty IEC
60947-5-6-2000 (EN 50227), oT ABYXMO3NLNOHHbIX AAaTYNKOB, XapakTepu3yoLnx COCTOs-
HWe TeXHONOrM4Yecknx NnapamMeTpoB 1 060pyaoBaHNSA BO B3PbIBOONACHbLIX 30HaX nomeLlle-
HUM N HApPY>KHbIX YCTaHOBOK;

— Bblavy ynpasnstoLWmx penenHbliX CUrHanos;

— d¢opMupoBaHue CBETOANOLHOM CUrHanmM3auuu;

— MOHUTOPWHT JIMHUK CBA3W C JaTynKamm Ha 0BpbiB U KOPOTKOE 3aMblkaHue (ans
nHtepdenca nocrosHHoro Toka "NAMUR");

— BbIMOSIHEHNE DYHKLUMM CHETYMKA NMIMYITbCOB;

— BbINOSIHEHME (PYHKUUM TaxoMeTpa;

— KOHdourypmpoBanue ¢ nomoLbo Windows-npunoxeHunsa yepes nHtepdenc
RS-485;

— B3aMMOeNCTBME C BEPXHUM YPOBHEM KOHTPOMA N yNpaBrieHUs Mo floKarbHOM

cetn ¢ uHtepcericom RS-485, B pexume "SLAVE" no npotokony ModBus.
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1.3 MBCH-Ex BbInonHeH BO B3pbIBO3ALLNLLEHHOM UCMOSHEHUN.

CepTtudukat cooteetctBua MOC "Ceptuym” Ne TC RU C-RU.ME92.B.01018.

MBCH-Ex cooTtseTcTBYeT TexHuyeckomy pernameHTy "O 6esonacHoctn obopyno-
BaHuna ansi paboTbl BO B3pbiBoonacHblx cpegax” (TP TC 012/2011) n npegHasHayeH ans
3KcnfyaTauumn B COCTaBe CUCTEM NPOTMBOABAPUHOM 3aLUUThI.

1.3.1 O6nactb NPUMEHEHUS - COrNacHO MapKMPOBKaM B3pbIBO3aLUTbl U HOpMaTUB-
HbIM JOKYMEHTaM, pernaMmeHTUpyoLWmnmM NpumMeHeHne anekTpoobopyaoBaHms, pacnono-
XXEHHOro BHE B3PbIBOOMACHOW 30Hbl U CBA3AHHOIO BHELLIHMMU UCKpobe3onacHbIMU LiensiMu
C ANEKTPOTEXHNYECKMMU YCTPONCTBaAMM, YCTAHOBMEHHLIMU BO B3PbIBOOMACHOW 30HE.

1.3.2 BapbiBo3awmweHHoe ucnonHeHne MBCH-Ex obecneuymBaeTcs BbINONHEHNEM
TpeboBaHun NOCT 31610.0-2014 n BMAOM B3pbIBO3aLWUTLI "MCKpobBe3onacHas anekTpu-
yeckas yenb" no NOCT 31610.11-2014 BxoaHbix Lenen MBCH-Ex.

MapkupoBka B3pbiBo3awmTtel no NOCT 31610.0-2014:

— Aansa kateropum B3pbiBoonacHou cpensbl [IC - [Ex ia Ga] lIC;

— Ansa anektpoobopynoBaHus rpynnel | - [Ex ia Ma] 1.

1.4 Bung knumatmndeckoro ncnonHenma MBCH-Ex - YXJ14.2 no TOCT 15150-69.

1.5 Ycnosusa akcnnyaTtaumm MBCH-Ex:

— [manasoH TemnepaTyp okpyxatowen cpeasl — oT 5 ao 50 °C;

— OTHOCUTenbHas BNaxHOCTb Bo3ayxa — 80 % npu Temnepatype 35 °C n 6onee
HU3KMX TemnepaTtypax 6e3 KoHAeHcauumn Bnarm;

— aTtmocdepHoe aasreHne - ot 630 go 800 mm pT. CT.;

— BUOpaUMOHHbIE BO3OENCTBUSA - ¢ YacToTom oT 10 go 55 'y n amnnutygon cme-
LweHua He conee 0,15 mm.

1.6 MNMutanme MBCH-EX ocywecTBnseTca OT BTOPUYHON CETU NUTAHUSA NOCTOSIHHOMO
TOKa HanpsbkeHneMm (24 + 2) B ¢ opraHusaumen uenen nutaHunsa n nitepdgenca RS-485 no
obLwen WnHe, COBMELLLEHHOM C HecyLnM MoHTaxHbIM penibcom NS 35/7,5 DIN VDE 0611.

HectabnnbHOCTb HaNpsXKeHUs1 NUTaHUA He AOMMKHA NpPeBbILWAaTh No abContoTHOM
BennymHe 2 % OT 3HaYEeHUs HanpsKeHUs NUTaHus.

KoadhdmumneHT nynbcaumm NOCTOSHHOIO HanpshkeHust He SOSMKeH npesbiwaTtb 1 %.

Mutanne MBCH-EXx oT ceTn nepeMeHHoro Toka HanpshkeHnem 220 B, yactoTton 50 Iy,
MOXET OCYLLECTBIATLCS Npu nomowm moaynda nutanua MM-BUS LKIIT.430601.000 TY.
Mogynb nutanua MIM-BUS npegHasHayeH ansa nutaHus npubopoB LUMHHOMO MOHTaXa C op-
raHusaumen no wuHe uenen nutaHusa n uHtepdgenca RS-485. MNpu atom k ogHomy MIM-BUS
ponyckaeTtcsa nogkrodeHme go gecatn MBCH-Ex.

1.7 MNoTtpebnsaemasn anektpmnyeckas mowHocte MBCH-Ex He npeBbiwaeT 2,0 BT.
4



®
u‘ MBCH-Ex LIKINI.426433.011 PO
n3m. "3"

1.8 lNo cnocoby 3awwmnTbl YenoBeka OT NopaXeHus anekTpuyeckum Tokom MBCH-Ex
cootBetcTByeT krnaccy Il no FOCT 12.2.007.0-75.

1.9 CrteneHb 3aMTbl OT BHELLHNX BO3AENCTBUI, obecnevnBaemas 060mn04Kkom
MBCH-EX, - IP20 no FOCT 14254-2015.
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2 TEXHWYECKMUE XAPAKTEPUCTUKMU

2.1 MBCH-Ex BbinyckaeTcsi B COOTBETCTBMM C KOMIMSIEKTOM KOHCTPYKTOPCKON
nokymeHtaumn LKJIM.426433.011.

2.2 BXOOHBLIE CUMHATbI

2.2.1 lNpwu koHdurypuposaHun BxopgoB MBCH-Ex ans npuema curHanos tvna
"CyXOW KOHTaKT" Mo ABYM KaHasriam BXOLHbIM CUrHanom ABfiSeTCA COCTOAHNE AaTyunka C
nMnegaHCcoM:

— o710 0o 3,6 kOM B 3aMKHYTOM COCTOSAHUW (HOPMarbHO OTKpbITOM - "HQO");

— 0T 4,3 KOM 0o 6eCKOHEYHOCTM B PA30OMKHYTOM COCTOAHUN (HOPMarbHO 3aKPbITOM
- "H3").

2.2.2 lNpwu koHdurypmnposaHumn Bxogos MBCH-Ex ansa npuema curHanoB nHtepdgen-
ca noctosaHHoro Toka "NAMUR", cootBeTcTByowmx crtaHgapty |IEC 60947-5-6-2000
(EN 50227), no ABYM KaHanam BXOLHbIMU CUrHanammn ABnAsitOTCA CUrHanbl MHAYKTUBHOMO
(EMKOCTHOro Unn oNnTPOHHOrO) Aatyuka penenHoro Tuna, npu U, = 8,2 B, R, =1 kOm:

— aKTUBHOE COCTOSHME faTymKa (HopMarnbHO OTKpbIToe cocTtosiHue "HO") - Tok B
Luenu gatymka Hmxke 1,55 MA;

— He aKTUMBHOE COCTOSIHME AaTymnka (HopMarnbHO 3akpbiToe coctosiHne "H3") - Tok B
Luenun gaTtymka cebille 1,75 MA.

2.2.3 lNpepenbHble JoNyCTUMbIE NapameTpbl Lenu NMTaHus gaTymkoB (npeobpaso-
BaTenen) ot uckpobesonacHoun uenn MBCH-EXx:

— HanpsKeHue nocToaHHoro Toka Uy He 6onee 14 B (HanpshkeHne XonoCcToro xoaa).
— MaKCUManbHbIN BbIXOAHOW TOK lg HEe Bonee 14 MA (TOK KOPOTKOro 3aMblKaHUS).
— CyMMapHasi 4onycTumMasi EMKOCTb (EMKOCTb Harpy3ku u JIMHUN CBA3N) U MHOYKTUB-

HOCTb (MHOYKTMBHOCTb Harpy3ku U fMHUM CBA3M) 3NEKTPUYECKNX Lenen, NOAKMo-

YeHHbIX K uckpobesonacHbiM uensam MBCH-Ex (Bkntoyas eMKOCTb ¥ MIHOYKTUBHOCTb

JINHUN CB$I3I/1) He OOJTKHbI NpeBbIlaTb 3Ha4YeHun, npmBegeHHbIX B Tabnuue 2.1.

Tabnuua 2.1
Moagrpynna B3pbiBo3awumweHHoro| CymmapHas gonyctumas | CymmapHasa gonyctumas
anekTpoobopyanoBaHus eMkocTb Cp, MKD WHOYKTUBHOCTb Lo, MIH
A 18,0 600
I B 4,0 300
Ic 0,7 80
I 20,0 700
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2.2.4 MakcnmanbHas YyacTtoTa BXO4HOro curHana ansg yHKUUn cyeTynka umMnynbLcos
nnu TaxomeTpa - He 6onee 1536 u.

2.2.5 MakcnmanbHoe KOnmM4ecTBO UMMYSbCOB ANA CTOPOXEBOro CHETYMKA - He Bo-
nee 65535.

2.2.6 MakcnmanbHOe 3Ha4YeHMe KOHTPONMPYEMOKM CKOPOCTM BpaLleHust - He Bonee
65535 06/MuH.

2.3 BbIXOOHBLIE CUMHATbI

2.3.1 CurHanbl AByx onto-pene. MakcMmanbHoe HanpsiKeHne NoCTOSIHHOro TOKa,
npuknagbiBaemoe K Koy ynpasneHusi, He npesbiwaeT 50 B, TOK, npoTekatoLwmmn Yyepes
Kntod, He npesbiwaeT 600 MA.

2.3.2 CurHanbl CBETOBOW cUrHanusauumm oT Tpex CBeToANOA0B Ha nepeaHen naHe-
nn, KOHUrypupyemble nonb3oBaTenem.

2.3.3 CurHanbl nHtepgenca RS-485 Ha Bbixoge RS-485. poTtokon obmeHa
MODBUS, pexum RTU. Harpyso4yHast cnocobHoOCTb BbIxoda Ao 31 npuemonepenaryuvka
RS-485 c BxogHbIM uMnegaHcom 12 kKOM. MakcumanbHas gnvHa CoeauHUTESbHOMO

kabens - 1200 m. dopmat kagpa coobuieHus B pexxume RTU npueeaeH B Tabnumue 2.1.

Tabnuua 2.1
T1T2T3 | Agpec | DyHKUMA HaHHble KoHTponbHas cymma CRC | T1 T2 T3
8 out | 8 bur D (mo 255 6anr) 16 6ut

T1,T2,T3 — naysa nepeg Ha4yanom nepenayu;

D - BellecTBeHHble Yucna B oopmate ASCII, ceMb 3HAKOB Ha YMCO, BKMO4Yas
AECATUYHYIO TOYKY, NpeacTaBnsaowme cobon namepeHHoe punsnyeckoe 3Ha4yeHne Toka B
nckpobesonacHom uenu.

2.4 MBCH-Ex obecneuunBaeT koHGUrypmposaHue yHKUMA ¢ noMmoLbo Windows-
npunoxeHunsa Yyepes RS-485.

2.4.1 Kaxgpin Bxog MBCH-Ex MoXeT 6biTb CKOH(OUIYpMpOBaH B CrieaytoLLmnX pexxumax:

— paborta B pexumax "NAMUR" n "CYXOWN KOHTAKT";

— He3aBucumasga obpaboTka ABYX BXOAOB;

— MOHUTOPUHI CKOPOCTU BpaLLEHUS U KOHTPOSb €€ MOBbIWEHUS / MOHWXEHUS;

— onpepjereHne HanpasneHus BpaLleHUst U ero KOHTPOrb;

— onpejerieHne 4acToTbl UMMYNbCOB;

— [enuTernb YacTOTbl UMMNYTbCOB;

— MoAcYyeT KONMYecTBa MMMYSbCOB M UX KOHTPOSb (CTOPOXXEBOW CHETUMK).
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TexHuyeckne xapakrepuctmkn MBCH-Ex B aTux pexunmax npmseneHosl B Tabnuue A
npunoxeHna A.

2.4.2 Kaxxgpin Bbixog MBCH-Ex moxeT GbITb CKOHpMIyprpoBaH B O4HOM M3 BapUaHTOB:

— MNOBTOPUTENb CUrHana NPSMon N UHBEPCHBbIN;

— HesaBucuUMas KoHUrypaumnsa yHKUMmM gByX ONTO-pene n Tpex cBeToanoLOB.

2.5 Mzonaums anekTpuyeckux Lenen Mmexay nckpobesonacHbIMm LIENAMU U CUITOBLIMA
N BTOPUYHBIMW LIENAMM BblAEPXKUBAET B TedeHne 1 MMH BO3OENCTBME UCTIbITAaTENBbHOIO CUHY-
comganbHoro HanpsbkeHuna 1,5 kB, yactoton (50 + 2) Ny no NOCT 31610.11-2014.

2.6 MBCH-Ex coxpaHseT cBoM XxapakTepucTUKM Mpu BO3OENCTBUM MarHUTHbIX
nosien ceTeBOM YacToTbl HANPSKEHHOCTbLIO 40 40 A/Mm.

2.7 MBCH-Ex B TpaHCnopTHOM Tape BblAEp>KMBAET BO3LENCTBUSA:

1) TemnepaTtypbl oT MuHyc 50 ao nnoc 50 °C;

2) oTHocuTenbHoM BnaxHocTn (95 + 3) % npu Temnepatype 35 °C.

2.8 MBCH-Ex B TpaHCnopTHOM Tape BblAep>KMBaET BO3LENCTBUA MEXAHWUKO-
ANHAMUYECKMX Harpy3oK, COOTBETCTBYIOLLMX YCIOBUAM TPaHCNOPTUPOBAHWS, AEACTBYO-
LLMX B HanpasreHnn, 06o3Ha4YeHHOM Ha Tape MaHUNynAauMoHHbIM 3HakoM "BEPX" no
FOCT 14192-96:

1) Bubpauum c yactotom ot 10 go 55 'y n amnnutygon cmeweHms 0,35 mwv;

2) ygapos npu cBobogHoM nageHun ¢ Boicotbl 1000 mm.

2.9 NabapuTHble pasmepbl MBCH-EXx - He 6onee 23x100x115 mm.

YcTtaHoBo4Hble pa3mepbl MBCH-Ex npu yctaHOBKE HA MOHTaXXHOM KpOHLUTENHE
npuBeaeHbl Ha pUcyHke 2.1.

2.10 Macca MBCH-Ex - He 6onee 0,12 kr.
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PucyHok 2.1 — YctaHoBoYHble pa3mepbl MBCH-Ex

2.11 MNOKA3ATENN HALEXXHOCTM

2.11.1 MBCH-Ex aBnsieTcs BocCTaHaBnMMBaeMbIM, HEPEMOHTUPYEMbIM, 0BCNYXN-
BaeMbIM U3genmeM, KOHTPONMPYEMbIM Nepes NPUMMEHEHNEM.

2.11.2 Kputepuem oTkasa aBnaetcs HapyLleHne pyHkumoHmposaHna MBCH-EX.

2.11.3 CpeaHasa HapaboTka Ha oTka3 - He meHee 100000 u.

2.11.4 CpeaHuin NonHbIA CPOK crnyxobl - 12 nerT.

2.11.5 MNonHbIN Ha3Ha4YeHHbIN CpoK cnyxbbl — 10 neT.
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3 CocCcTAB U3OENUSA

3.1 B cocTtaB nsgenus BxoauT moaynb Beoga curdHanos "NAMUR" MBCH-Ex
LIKJT.426433.011, ykOMNIeKTOBAHHbIM OTBETHLIMW YacTSAMU Pa3sbeMHbIX COeANHUTENEMN:
— poseTka kabenbHaa MSTBT 2,5/4-STBU, wT. . ..................... 1

— poseTka kabenbHaa MSTBT 2,5/4-ST KMGY, wt. . ..................
— coeguHuTtenb Ha DIN-peniky ME 22,5 TBUS 1,5/5-ST-3,81 KMGY, wr. . ..

3.2 OtBeTHagda poseTka kabenbHaa MC 1,5/5-ST-3,81 unu Bunka kabenbHas

= N

IMC1,5/5-ST-3,81 ansa coeanHutens Ha DIN-penky nocTaBnsoTCA N0 OTAENbHOMY 3aKasy
1 WwT. Ha ogHy rpynny npMbopoB, pa3meLLeHHbIX Ha 0bLLen perke, Ans NOAKNIOYEHNS K
cetn RS-485.

3.3 MBCH-Ex moxeT 6bITb YKOMNMEKTOBaH MOHTaXHbIM penbcoMm NS35/7,5 DIN
VDE 0611, mogynem npeobpasoBaHus uHtepgencos MIMM-07 LIKINI.426441.001, koTto-
pble NOCTaBASATCS MO OTAENbHbIM 3aKasaM.

MpumeyaHwue -Tpu nocrtaBke B oanH agpec naptum MBCH-Ex gonyckaeTtcs

npunaratb no 1 ak3. LIKINMr.426433.011 PO 1 no ogHOMY KOMNaKT-ANCKY C CEPBUCHOM NMpo-

rpaMMon Ha Kaxable 5 nagenun.

10
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4 YCTPOUCTBO U PABEOTA

4.1 OcobeHHocTblo MBCH-EX aiBnsieTcst HenpepbiBHasi oungpoBKa BXOQHOIO CcUrHana,
BHE 3aBUCMMOCTU OT TOro, Kakas nHdopmMaums TpebyeTca nonb3oBaTento B AaHHbIN MOMEHT.
OumndpoBaHHbIV CUrHaN rpagupyeTcs No YeTbIPpeM BO3MOXHbIM COCTOSIHUAM: ABa COCTOSAHMS
ctaHgapta NAMUR - skritoveHo (ON) u BeikntodeHo (OFF), a Takke kopoTkoe 3aMblkaHue (KZ)
n obpbiB (NL). Cxema rpagauunm ypoBHS BXOOHOIO CUrHarna rno CoOCTOsiHUAM, B 3aBUCMMOCTU OT

TOKa Lenu unm conpoTUBNEHUsI HAarpy3ku NpeAacTaBrieHa Ha pucyHke 4.1.

NAMUR "CyXOW KOHTaKT"
[, MA KZ R, kKOm

6,0 0,36 3aMKHYTO

OFF
1,75 3,70 3,70
1,55 He onpea. 4,29 4,29 He onpea.

ON

PasomkHyTO

0,25 32,1

NL

PucyHok 4.1 — N'pagauum ypoBHEN BXOAHOro curHana

4.2 PyHKUMoHarnbHas cxema obpaboTtku curHanos B MBCH-Ex npeacrasneHa Ha pucyHke 4.2.

Bbixog RS-485
RS-485 E—

Kanan 1 CeeToavoas!
Monb3osar.
3afepxka (1) A

Herextop CyeTumk (1) /'
BXOM 1—»{ yposHs Ha ”M,;‘eV;‘;‘;"E > —
Bxoge (1)
onpocamu BbluvcnuTens
Bycep (1) / -
Ha 60c o »
BpalleHns (1) n Ll
oLeccop e
Cuyetumk (1) P
|l umnynecos sa T AMCKPETHBIX v [uckpeTHbii
cekyHay MamsAtb yCTpOVICTB »i Bbixoa 1
BbIXOAHBIX BbIBOSA /
[aHHbIX /
Henutens (1) P /
Pt
AvcKpeTHBIN
ECN:';::E [etekTop BbIXOA 2
> r‘:le Hanpasnexus ——»|
xRy BpaleHnsa
Aaartyukammn
[Detektop MamaTtb
BXOL 2—»| yposusiva | KaHan 2 .
Bxope (2) KOHpUrypaumi

PucyHok 4.2 — dyHKuMoHanbHaa cxema 06paboTkm curHanos
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BxogHas yacte MBCH-Ex BbinonHeHa Ha 6a3e aHanoroBo-UuudpoBoro npeobpasoBare-
ns (AUMM). BeixogHon kog AL noctynaeT Ha BXxoa Mykponpoueccopa, obpabaTbiBatoLLero no-
ny4YyeHHble AaHHble 1 ynpaenstowero paboton ALIM. O6paboTaHHbIM BbIXOLHOW CUrHan nocTy-
naeT Ha gpanBep nHTepdenca RS-485, ceetoamnonabl n onto-pene.

4.3 KoHcTpykuuna MBCH-Ex npeactaBneHa Ha pucyHke 4.3.

KoHctpyktneHo MBCH-Ex coctonTt na nnacrmaccoBoro kopnyca 1, ¢ pacnosioXXeHHON B
HeM rneyaTHOM NNaTon 2, Ha KOTOPOK pa3MeLlleHa SNeKTPoHHasa cxema. Kopnyc 3akpbiBaeTcs
KpbILWKOW 3, hukcmpyemon B Kopnyce ABYMs 3awenkamu 4. Ha nepefHen, BepxHen naHensx un
OOKOBbIX CTEHKAX KOprnyca HaHeceHa MapKMpoBKa.

Ha BepxHen ctopoHe MBCH-EX B Bbipe3e KpbILWK/ yCTaHOBMEHa BUITKa coeguHuTens 5
A8 NoAKMYeHNsa NcKkpobesonacHbIX Lienen n HaHeceHa MapkMpoBKa B3pbiBO3alLnThl. Ha
HWxHen ctopoHe MBCH-Ex ycTaHOBNEHbI BUIKKM COeaMHUTENS 6 AN NOAKNIYEHUs Lenemn
CUrHanNu3aumm n NUTaHus.

Ha nuueson naHenu pacnonoxeHbl CBETOANOLHbIE MHANKATOPLI PEXMMOB paboThl, a
Takke HaHeceHa (oMpMeHHas MapkmpoBka. Ha pucyHke 4.3 Bug crnepeaun nokasaH ¢ yCTaHOB-
NEHHbIMU OTBETHbLIMW YacTAMMK coeamHuTenen — kabenbHbiMn po3eTkammn 8. MoHTax noaBo-
AAWmnX kKabenen ocyLecTBASETCA BUHTOBbIMU KITEMMaMM.

KpenneHvne Moayns Ha CTeHe unm ornope OCYLLECTBISETCA NpY NOMOLLM MOHTaXXHOIO
KpoHwTenHa - DIN-penkun 9. Kopnyc cdukeupyeTtca Ha perke npu nomowum 3awernku 10. Ansa op-
raHn3aumm LUMHHOIO MOHTaXa NOCTaBNSETCA cneumanbHbli, MOHTUPYEMbIN Ha PEVKY Nog, KOp-
nycom, coegmHutens 11, KoTopbii obecneymBaeT CoegMHEHME KpaeBoro pasbema nnathbl 2 ¢
Lenbio NMTaHus Bcex ycTaHoBneHHbIX Ha DIN-periky npnbopos 1 hopMmmpoBaHmne Lenu cer-
MeHTa ceTn RS-485.

HdocTyn K obLen WnHe oCyLLeCcTBNAETCA Yepe3 KpaHui pasbeM Ha penke. YCTaHoBKa
Ha perky MBCH-Ex n nogkntoveHune K obLien WwmnHe BO3MOXHO 6€3 OTKITIOYEHMS MUTaHNUS U He
3aBUCUT OT PYrnX, YCTaHOBMEHHbIX Ha perky npubopos.

Kpblwka 3 3aluenkuBaeTcsl Ha Koprycax pa3beMOB NeYaTHOW nnathbl 2 1 NnaTa u3 Kop-

nyca U3BJriekaeTcqa BmecTte C KprLIJKOI7I.

12



LIKIr.426433.011 P3

nsm. "3"

MBCH-Ex

"

AN
. q T 0777
Zs .8 i 0 0 0 0 00 0l
Es7E||L He T O O O O0Q
H ° RN\ N\

7°
@000

7
242X X%,
Zk L 0L 6
g8 L 9 §
J§L0E 260 BN "Eeg
X3-HOaIN
(@) . .
a1an J- AL LLO€EHOZIIN
© avwmm el f=le[zzlE] [2l2] [2
O Hangp [hs 3
I N VE t O {ga3a) s F - fin “WI wfe w
WA L3D DO I m_n_nmo o le e 7 ~ w
o a3 EE)3 (o3 | B2 [4 ] & |°
L9 & k £
iy [(1:ER)] e
o LL9K \ Lcsoesion noeeg X3-HOaW

B M

v €27 |

%47 X%

PucyHok 4.3 - KoHctpykuua MBCH-Ex
13



®
!h MBCH-Ex LIKINIr.426433.011 PO
msm. "3"

4.4 PacnonoxeHue anemeHToB Ha nedaTtHon nnate MBCH-Ex nokasaHo Ha pucyHke 4.4.
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PucyHok 4.4 — PacnonoxeHue anemeHToB Ha nnate MBCH-Ex

MutaHune gatynkos obecneymBaeTca HanpsxxeHnem 8,2 B ot ctabunusatopa D2. lNpo-
TeKaloLnin B LIenu TOK co3aaeT nageHne HanpsbkeHus Ha WwyHTte R2, R3. OTo HanpskeHue no-
CTynaeT Ha BXof aHanoroso-ungposoro npeobpasosatens (ALIM) B coctaBe MmukponpoLlecco-
pa D1. BeixogHown koa AL obpabaTbiBaeTca MMKPONPOLIECCOPOM M NOAAETCs Ha BXo4 Apan-
Bepa uHTepgenca RS-485 D5. MBCH-Ex obecneunBaeT nonHoe ranbBaHN4ecKoe pasgeneHune
BXOAHbIX W BbIXOAHbIX Leneun, 4To 4OCTUraeTcs npuMmeHeHemM AN NMTaHna ranbBaHNYeCcKu
pasBs3aHHbIX y3noB DC-DC npeobpa3oBatens HanpsiKeHusi MOCTOAHHOro Toka D4 u ranbBa-
HUYecKn passsasaHHoro gpaveepa D5. HanpsaxeHue +5 B ana nutaHus y3nos cxembl hopmMu-
pyeTtcs mukpocxemon D3.

BbixogHom penenHsbin curHan noctynaeT Ha CABOeHHoe onTo-perne D6.

B uenn nutaHma nckpobesonacHbIxX Lenen yCTaHOBIEH OrpaHNYMUTENb TOKa Ha Pe3ncTo-

pe R10 n orpaHnumnTenb HanpsikeHust Ha ctabunutpoHax VD1 — VD3.
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5 OBECMNEYEHUE B3PbIBO3ALLUULIEHHOCTHU

5.1 OrpaHu4eHne HanpskeHnst U Toka A0 UCKPOBe30MacHbIX 3HAYEHUI B ANEKTPU-
yeckux uensx MBCH-Ex obecne4dnBaeTcs:

5.1.1 MNanbBaHMYECKOM pa3BsA3KOM NCKPOONACHbIX Lienen, rafibBaHU4YeCckn CBS3aH-
HbIX C UICKpoBGe3onacHbIMM LlensiMu, OT BHELLHEN ceTu nuTaHus, obecneynsaemon DC-DC
npeobpasoBaTtenem C HaNpsXXeHMEM ranibBaHN4eCcKoro pasgeneHunsa He meHee 3000 B, uto
yaosnetBopsieT TpebosaHnam NOCT 31610.11-2014.

5.1.2 [anbLBaHU4YeCKMM pa3ferieHneM UCKPOOoNacHbIX Lenen, ranbBaHNYeckn CBsi3aH-
HbIX C UCKpOoBe3onacHbIMU Llensamu, 1 Lenen BHeLHUX noTpebutenen nHgopmaumm rno cetu
RS-485, nocpeacTBoM apavBepa C UHTerpasibHbIM U30IATOPOM C HaNpsKeHWeM ranbBaHu-
yeckoro pasaeneHusi He meHee 2500 B, uto yoosneTteopseT TpebosaHnam MOCT 31610.11-
2014.

5.1.3 NanbBaHMYECKNM pa3geneHnemM UCKPoOonacHbIX Lenen, raribBaHM4Yecku CBs-
3aHHbIX C UCKpobe3onacHbIMK LENSAMU, N Lenen BHELWWHNX NoTpebutenen penenHoro Bbl-
XOAHOro CUrHana onTo-pesie ¢ HanpsXKeHNeM rasibBaHM4YeCcKoro pasaeneHus He MeHee
3750 B, uto ygosnetsopsieT TpeboBaHnam NOCT 31610.11-2014.

5.1.4 PasgeneHnemM neyaTHbIX MPOBOAHNKOB NCKPOBE30nacHbIX U rarbBaHUYeCcKu
CBSA3aHHbIX C HUMWN UCKPOOMACHbIX Lienen OT nevyaTHbIX MPOBOAHUKOB CUMOBbIX BHELLHUX
uenen nevyaTHbIM 9KPaHOM MO ABYM CTOPOHaM neyaTHOW nnatbl, BbIMOSIHEHHbLIM B COOT-
BeTcTBUM ¢ TpeboBaHuammn NIOCT 31610.11-2014.

5.1.5 OrpaHnyeHneM ToKa 1 HanpsXKeHUs B LEensx nMTaHna n nepegayn nHgopma-
LMK 0aTYMKOB A0 MCKPOOEe30onacHbIX 3Ha4YeHu ¢ nomoulbio 6apbepoB 6e3onacHOCTU Ha
pe3ncTopax u ctabunmsatopa HanpsXKeHNs Ha TPOMPOBAHHbIX CTabunuTpoHax. Tok u
HanNpsKeHne orpaHn4MBatoTCa OO 3Ha4veHun He bonee 14 MA n 14 B cOOTBETCTBEHHO.

5.1.6 OrpaHM4YeHneM CyMMapHON eMKOCTU U MHAYKTUBHOCTM Harpyskn n JiMHUM CBS-
31 0o nckpobesonacHbIX 3Ha4YeHu B cooTBeTcTBMM ¢ TpeboBaHuam FTOCT 31610.11-2014.

5.1.7 OrpaHnunTenammn HanpsiKeHUst U ToKa, pacnonoXeHHbIMU Ha obLuern neyaT-
HoW nnaTte. NeYaTHbIN MOHTaX ANEKTPUYECKUX Lienen NCKPOo3aLUTbl BbIMOSIHEH C Y4€TOM
TpeboBaHum NOCT 31610.11-2014.

5.1.8 NckpobesonacHble Lenu BbiBeAEHbI HA UHOMBUAYANbHBLIN COEOUHUTEND,
cHabxeHHbIn Hagnucbto "MICKPOBE3OIMNACHbIE LIEMA".

5.1.9 Ha nuueson naHenun moayns MBCH-Ex LKJIM.426433.011 HaHeceHa mapku-

poBka B3pbiBo3awnTbl: [Exia Ga] lIC - ans kateropumn B3pbiBoonacHou cpeapl [IC n
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[Ex ia Ma] | - anga anekTpoobopyaoBaHua rpynnsl |, Ha 6OKOBOM NaHenu - napameTpbl

BHELLHMX uckpobesonacHbix ueneit: Uy, lg, Co, Lo.

5.1.10 Kopnyc MBCH-Ex 3akpblBaeTCcs KpbILLKOW, hUKCMpPyeMOn ABYMS 3aLLerKa-

MW, OfHa 13 KOTOpPbIX NIoMbupyeTcs.

WckpobesonacHeie uenwu
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PucyHok 5.1 — Cxema y3noB, obecneumBatomx nckpobesonacHoctb uenen MBCH-Ex
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6 MOHTAX M NOAroTOBKA K PABOTE. OBECMEYEHUE B3PbIBO3ALLMLLEHHOCTU
NMPU MOHTAXE U 3KCIUTYATAUUU

6.1 MNepen moHTaxxom MBCH-Ex Heobxoaumo:

— un3Bneyb MBCH-Ex 13 ynakoBku;

— npoBeputb MBCH-Ex Ha paboTocnocobHOCTb M NPOBECTN KOHPUIYpUpOBaHME B
COOTBETCTBUM C N.6.2.

6.2 NpoBepka paboTtocnocobHocTn n koHburypuposaHme MBCH-Ex

6.2.1 B ycnosuax nabopatopum KU n A cobpatb cxemy B COOTBETCTBUN C PUCYH-
KoM 6.1.

MBCH-Ex PasbeM MOHTaXKHOro
pensca
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PucyHok 6.1 — Cxema nposepkun MBCH-EXx
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MoakntoyeHne MBCH-EXx k nepcoHanbHOMY KOMMbIOTEPY NPOU3BOANTCH Yepe3 MOAY b
npeobpasoBanus nHTepdgericos MIMIA-07 nnm nobon gpyron npeobpasosatens RS-232 / RS-485
C aBTOMaTUYECKNM NEPEKOYEHMEM HanpaBneHnsa NoToka AaHHbIX Npuem/nepenada. MNpu
obmeHe AaHHbIMUM OOSMKEH 3aropaTbca nHamkaTtop obmeHa no nHtepdgency RS-485.

MogpobHo meToamka noakntodeHns MBCH-Ex k nepcoHanbHOMy KOMMbIOTEPY ONK-
caHa B A.3.5.1 npunoxeHus A.

Mpu Beinycke Ha npegnpuatumn-usrotosutene sce MBCH-Ex n MINMN-07 nmetoT cne-
ayroume HacTporku nHtepdenca RS-485: ckopocTb - 9600 604, 2 cton 6uta 6e3 KoHTpons
YETHOCTW.

6.2.2 NpoBecTn koHpurypuposaHme MBCH-Ex B cCOOTBETCTBUM C MPOEKTOM, PYKO-
BoacTByscb npunoxeHnem A LIKINTM.426433.011 P3. MNocne aToro 3agatb BXOAHOW cUrHan
B COOTBETCTBUM CO 3HAYEHUSIMN, NPpUBEAEHHBIMU Ha pUcyHKe 4.1. [JaT4nk MUMUTUPOBaTb
N3MEHEHNEM 3HAYEHUS CONPOTUBNEHMS MarasnHa conpotmeneHunm A1 (pmcyHok 6.1).

6.2.3 MBCH-Ex cuntaloT BbigepaBLUMM NPOBEPKY, ecnu npoucxoamt obmeH c MK
no cetn RS-485 n nameHeHne coCcTosiHMA 4aTYNKOB OTpaXKaeTCs Ha COOTBETCTBYHOLLNX
NHONKaTopax.

6.2.4 Nepen MoOHTaXom npoBecTn BHeLWHMI ocmoTp MBCH-EX, npu 3Tom Heobxo-
ANMO MPOBEPUTb HanuuMe MapkupoBku B3pbiso3awwmTbl, Hagnucn "MICKPOBE3OIMACHbIE
LIEMA", nnomBupyowmx yCTpoOUCTB.

6.2.5 [Insa opraHm3aumm obuen WnHbl NnuTaHusa u nHtepderca RS-485, npeasapu-
TenbHo yctaHoBuTb Ha DIN-penky Heobxoammoe konnvecTtso coeanHutenen ME 22,5
TBUS 1,5/5-ST-3,81 KMGY un3 komnnekta noctaskm MBCH-Ex. HanpsikeHne =24 B noga-
€TCs Ha KOHTaKTbl 4 1 5 KpanHero NeBoro COEANHUTENS NPY NOMOLLM PO3ETKN KabenbHOon
MC1,5/5-ST-3,81 nnu npu nomowm sunku kabenoHon IMC1,5/5-ST-3,81 k kpanHemy npa-
BoMy coeaunHutento. CoeamnHmtenn MC1,5/5-ST-3,81 n IMC1,5/5-ST-3,81 nocraBnsitotca
no oTaensHOMy 3akasy. [ina nogknioveHus k cetn RS-485 ncnonb3yetca Takke poseTka
kabenoHaa MC 1,5/5-ST-3,81 unu Bunka kabenoHasa IMC1,5/5-ST-3,81.

6.2.6 Nutanne MBCH-Ex ot cetn 220 B, 50 'y, MOXeT OCYLLECTBNATLCS NpU Mo-
mMowm moaynsa nutadms MIM-BUS LKIT.436234.001, LIKNT.430601.000 TY. Mpu atom K
ogHomy MIM-BUS ponyckaeTcst nogkntodeHune go aecatu mogynen MBCH-EXx.

6.2.7 [pn NOAKNIOYEHNN K OOHOM NoKanbHOW ceTn Heckonbknx rpynn MBCH-Ex ,
3anuTaHHbIX OT pa3HbIX NCTOYHUKOB NUTaHNa =24 B, pekomeHayeTcs MMHYCOBbIE NPOBOAA
NCTOYHMKOB NUTaHUS 3a3eMNUTb B OOHOW TOYKE.

6.2.8 MoHTax anektpuieckmx coegnHeHnin MBCH-Ex npon3BoanTb cornacHo cxe-

Me, NPUBEAEHHON Ha pUCYHKe 6.2. PekomeHayeTcs NnHUKM 1-4 BbINONHUTL Kabenem Tuna

18



®
u‘ MBCH-Ex LIKINI.426433.011 PO
n3m. "3"

MKLL 2x0,35 Mm?. [lonyckaeTcs BbINOMHATL MOHTaX NPOBOAAMM 1 kabensamm ¢ ceveHneMm
xun ot 0,2 10 1,5 MM?, NPYMEHEHVe KOTOPbIX BO B3PbIBOOMACHBIX YCMOBUSIX HE MPOTUBO-
peunt TpeboBaHuam MOCT IEC 60079-14-2011.

Kabenn 1-4 B komnnekt noctaBku MBCH-Ex He BxoasT. [Mpn MoHTaxe Heobxoau-

MO cobntogaTb ocobble yCrnoBua akcnyaTaumm, ykasaHHble B 1.3.2 HacToswero
LIKINT.426433.011 P3.

po3eTkun kabenbHble
MSTBT 2,5/4-ST

Oatunk 2 Aaruuk 1 N Aapec] <& [ LEMb
!
5 J 5 ] +828 | 1
/ / 2 |McrpoBesonacHsie
—| _| 0o 3 LEenu
\ \ | D1 4
V ngpec| <& LEM
\ K1 5
@ K1 6 PeneiiHbiil
K2 7 BbIXOZ =
vy)
K2 SI o
1 <
Anpec —<€ LIEMNb m
+24B | o Cerb x
28 | 1 =24 B
N
~ Appec é LENb %
< 3 <
Cetbp 2/ -24B 5 _Cerb o
i B ¥ w218 | 4 =248 gg
a @) A 2 8 3
RS-485
¥ B 1 £
RS-485 z
o
CoegunHuTeno

ME 22,5 TBUS 1,5/5-ST-3,81 KMGY

PucyHok 6.2 — Cxema coegnHeHun MBCH-Ex

6.2.9 K nckpobesonacHoim uensm MBCH-Ex moryT nogkntoyaTtbcsa gatymku, 6es
COBCTBEHHbIX MICTOYHUKOB NMUTAHNA 1 NpeobpasoBaTenen HanpsKeHUs U Toka, IKCnyaTu-
pyeMble BO B3PbIBOOMACHbIX 30HAX MOMELLEHU N HAPY>XHbIX YCTAHOBOK COrflaCHO MapKu-
POBKe B3pbIiBO3aLUNTbl, HOPMATUBHbLIM OKYMEHTaM, pernameHTUpyrLmnmMm npumMmeHeHne
anekTpoobopynoBaHMs BO B3PbIBOOMNACHbLIX 30HAX, AOMNYLEHHbIE K MPUMEHEHUIO B YCTa-
HOBNEeHHOM nopsake. MNpu aTom cymmapHas 4onycTMMas eMKOCTb (EMKOCTb Harpy3ku u

NIMHWK CBSA3M) U UHAYKTUBHOCTb (MHAYKTUBHOCTb HAarpy3ku 1 MIMHUM CBA3M) SMEKTPUYECKNX
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uenen, NOAKMOYEHHbIX K nckpobesonacHbiM Lensm MBCH-Ex (Bkntoyas eMKOCTb M MHOYK-
TMBHOCTb JIMHUWN CBA3W) HE OOSMKHbI NPEeBbIWaTh 3Ha4YeHU, NpMBeaeHHbIX B Tabnuue 1.1.

[Mpy MOHTaXe NUHUK CBA3M C AaTYMKaMM HEOOBXOANMO YYNTbIBATb, YTO 3HAYEHME
MaKCMMarnbHOro conpoTusneHnsa kabens He 4OMKHO npesbiwaTtb 50 OM cornacHo ctaH-
papty IEC 60947-5-6-2000 (EN 50227 "NAMUR").

6.2.10 JTtobble gaTumkn TMna "Cyxomn KOHTaKT" MOXHO NPMBECTU B COOTBETCTBME C
nHTepgencom noctoaHHoro Toka "NAMUR" ctangapTta IEC 60947-5-6-2000 (EN 50227)
nyTemMm yCcTaHOBKM ABYX PE3NCTOPOB:

— napannenbHO KOHTaKTy — conpoTtueneHnem 10 — 22 kOwm;

— nocnegoBaTenbHO B LiENb KOHTaKTa - conpotmeneHnem 1 — 2,2 kOm.

[aHHasa gopaboTka NO3BOMUT KOHTPONIMPOBATL COCTOSIHWE NIMHUW CBSA3KU U onpeae-
NATb €e HencnpaBHOCTb B BUAe 0bpbiBa NN KOPOTKOrO 3aMblKaHUS.

6.2.11 B MBCH-Ex npumeHstoTca pasbeMHble coeanHutenu gmpmol "PHOENIX".
KoHCTpyKuunsa kabenbHOM po3eTkn CoeauHUTENS NO3BONSIeT UCNONb30BaTh NPOBOAA U Ka-
6enu ¢ ceyeHnem ot 0,2 10 2,5 Mm% 3aMM NpoBoAa NMPOU3BOAUTCS BUHTOBBIM MEXaH3-
MOM, oBecneymBaloLLMM HaAEXHbIN KOHTAKT B YCIOBUSIX NPOMbILLIIEHHOW 3KCMnyaTaunn.

6.3 MoHTaxk MBCH-EXx BO B3pbIBOONACHbLIX 30HAX NOMELLLEHUN N HAPYXHbIX YCTaHO-
BOK AOJTXEH NPON3BOAUTBLCSA COrnacHo mapkupoBke B3pbiBo3awwmTtel, FOCT IEC 60079-14-
2011 v gpyrMm HOpMaTUBHbLIM JOKYMEHTaM, perfnaMeHTUPYOLLMM NPUMEHEHNE SNEKTPO-
obopynoBaHusi BO B3pbIBOOMNACHbLIX 30HAX.

6.4 BkntouyeHne MBCH-Ex nocne npuemMkn MOHTaxa 1 3a3eMieHus npoBoguT COOT-
BeTCTBYylOLLas cnyxba npeanpuatna-notpebutens.

6.5 OkcnnyaTtuposatb MBCH-EX B COOTBETCTBUM C TEXHUYECKUM peErfiaMeHTOM
TP TC 012/2011, HOpMaTUBHbLIMW AOKYMEHTaMU, peErnaMeHTUPYHLLMMN NPUMEHEHNE
anekTpoobopyaoBaHWs, pacnofioXXeHHOro BHe B3PbIBOOMACHOW 30HbI U CBA3AHHOMO BHELL-
HUMKW NCKPOBE30NaCHbIMU LENAMUN C ANEKTPOTEXHNYECKMMN YCTPONCTBAMM, YCTAHOBIEH-
HbIMM BO B3PbIBOOMACHOM 30HE M HACTOSILLMM PYKOBOLCTBOM MO 3KCNyaTauuu.

6.6 PemoHT MBCH-EX nponssogutcs npeanpuatmemM-m3rotoBMTeniemM B COOTBET-
CTBUM C OENCTBYHOLLEN HOPMATUBHO-TEXHUYECKOWN JOKYMEHTaLMeN Mo PEMOHTY B3PbIBO-
3awueHHoro obopyaoBaHus.

Mocne npoBeaeHns peMOHTHbIX paboT 06A3aTenbLHON NpoBepKe nognexar:

— cooTBeTCcTBME BIOKOB MCKPO3aLLUTbl KOHCTPYKTOPCKON LOKYMEHTALNN;

— Hanu4ve MapKMpPOBKU B3PbIBO3ALUUTHI;

— MpaBUbHOCTb MOHTaxa otaernbHbIX y3nos MBCH-EXx.

Mocne npoBepkn MBCH-Ex gomxeH ObiTb onniomonpoBaH.
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7 MAPKUPOBKA U NIIOMBUPOBAHUE

7.1 Mapkuposka MBCH-Ex cootBeTcTByeT TOCT 26828-86.

7.2 Ha kxopnyce MBCH-Ex B mecTax, oroBopeHHbIX KOHCTPYKTOPCKOWN JOKYMEHTa-
UMen, ycTaHOBIEHbI NMaHKM C HaANUCAMU:

Ha nepegHen naHenu:

HauMeHOoBaHWe N3roTOBUTENS UMW Er0 3aperncTpupoBaHHbIA TOBaPHbIN 3HaK;

yCI10BHOE 0b03HayeHne ns3genus;

3aBO/ICKO HOMEpP MU3AEeNnus U Fof U3roTOBIEHUS;

crneumanbHbln 3HaK Ex B3pbiBobe3onacHocTu (Mpunoxenune 2 k TP TC 012/2011);

eanHbIn 3Hak EAC obpalleHnsa npoayKumMm Ha pbIHKe rocyaapcTB-4sieHoB TamMo-

XXEHHOrO COoM33;

— obos3Ha4yeHuna ceetogmopos: "Yct.1 (LED1)", "YcT1.2 (LED2)", "OBPbIB (LED3)",
"OBMEH", "CETb"; Homepa KoHTakTOB 1-12.

Ha BepxHen naHenu kopnyca:

— Hagnucb "MICKPOBE3OINACHbIE LIEMA";

— MapkmpoBka B3pbiBo3awwmThl [Ex ia Ga] IIC / [Ex ia Ma] | no TOCT 31610.0-2014.

Ha 6okoBbIX NaHensax kopnyca:

— HaumMmeHoBaHue opraHa no ceptudgukaumm MOC "CepTtuym" Ne RA.RU.11ME92;

— Homep cepTudmKaTa COOTBETCTBMS;

— BbIXO4HblE NapaMeTpbl UCKPOBE3onacHbIX Lienen: MakcMmasnbHOe BbIXOQHOE
HanpsbkeHne Uy, MakcuMarnbHbI BbIXOAHOM TOK lg M AONYCTUMbIE 3HAYEHUS MHOYKTUBHO-
ctn Lo n emkoctn Cy Harpysku C y4eTOM peaKkTUBHbIX NapamMeTpoB SIMHUN CBA3MW;

— MakcuManbHasa Temneparypa okpyxatoLlien cpepl t, < 50 °C;

— cTeneHb 3awmTbl 06ono4km IP20 no NOCT 14254-2015;

— cxema anekTpuyeckas coeanHeHmn MBCH-EX;

— 0003Ha4YeHMe TEXHUYECKUX YCITOBUNA.

7.3 Cnocob BbINONTHEHUA MApPKUPOBKM — "MeTannodoTo" n TepmoneyaTb Ha nne-
HOYHOM MaTepwuarne Ha nasepHoM NpUHTEpE.

7.4 MapknpoBKa SABNSIETCS XOPOLLO BUANMOM, YETKON, MEXAHNYECKM MPOYHOWN,
YCTOM4YMBOWN B TeYEeHNe Bcero cpoka cnyxbsl MBCH-Ex.

7.5 MapkupoBka TpaHCnopTHOW Tapbl BbinonHeHa no NOCT 14192-96.

7.6 Kpbiwka kopnyca MBCH-Ex nnombupyetcs. lNnomba yctaHaBnuBaeTcs Ha

BepxXHen 3aluenke Kpbiwkun kopnyca MBCH-Ex. MaTtepuan nnom6 — mactuka.
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8 YKA3AHUE MEP BE3OMNACHOCTU

8.1 lNo cnocoby 3awnTbl YenoBeka OT NnopaxeHus anekTpuydeckum Tokom MBCH-Ex
cootBeTtcTByeT knaccy Il no FTOCT 12.2.007.0-75.

8.2 K pabote no MmoHTaxy u obcnyxumsaHuio npu akcnnyataumm MBCH-Ex gonyc-
KatoTca nuua, obyyeHHble npasunam no TexHuke 6esonacHocTy Npu paboTe ¢ anekTpuye-
CKMMK npudopamu.

8.3 KoHcTpykuma MBCH-Ex oTBevaeT TpeboBaHusM anekTpobesonacHoCTH:

— MBCH-EX He UMeeT HM BHYTPEHHWNX, HWU BHELLHUX 3NIEKTPUYECKMX LieNen C Hanps-
XeHnewm cBbliwe 42 B.

8.4 Ha MBCH-Ex nmeetcsa MapkMpoBka B3pbIBO3aALLNTHI.

8.5 lNpwu nposepke paboTocnocobHocTM HeobxoanmMo cobnogaTtb TpeboBaHus 6es-
onacHocTtu no NOCT 12.3.019-80.

9 TAPA U YMNAKOBKA

9.1 YnakoBka Npon3BoauTcs B cooTBeTcTBUM € TpebosaHuammn FTOCT 23170-78.

KaTteropus ynakosku KY-2.

9.2 lNepepn ynakoBkon B TpaHcnopTHyto Tapy MBCH-Ex koHcepBuMpytOT.

KoHcepBauus n BHYTpeHHsst ynakoBka nponssoadarcsa no FOCT 9.014-78. BapuaHT
ynakosku BY-5. BapnaHT BpeMeHHOM NPOTUBOKOPPO3MOHHON 3awwmTel B3-10.

KoHcepBauus u nepekoHcepBauuna MBCH-Ex nponssogaTtcsa meTtogomMm ctaTtuyecko-
ro ocyLLueHunsa Bo3ayxa B cooTBeTcTBuM ¢ TpeboBaHmnsammn TOCT 9.014-78.

Cpok KoHcepBaumm (nepekoHcepBauumn) — 3 roga.

9.3 BkcnnyaTauMOHHbIe AOKYMEHTbI YNaKoBbIBAKOT OTAESbHO B NOSIM3TUIIEHOBLIE
nakeTbl Mapku M TonwmHon He meHee 0,2 mm no FOCT 10354-82. Bce WwBbLI NakeToB CBa-
puBatoT.

9.4 MBCH-EXx n akcnnyaTaumoHHble OKYMEHThI YKnaabiBatoT B AWMK Tuna 1 no
FOCT 5959-80.

9.5 MBCH-Ex ynakoBbIBaloT B 3aKpbITbIX BEHTUINPYEMbIX MOMELLEHUAX MPU TEM-
nepaType okpyxatolero Bo3ayxa oT 15 o 40 °C v oTHocuTenbHOM BnaxHocTh Ao 80 %

npwv OTCYTCTBUM B OKpYXatoLlen cpefe arpeCcCcuBHbIX NMPUMeECen.
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10 BO3MOXHbIE HEMCMPABHOCTU U CNOCOBbI UX YCTPAHEHUA

Bo3moxxHble HencnpaBHOCTH 1 cnOcobbl UX YCTpaHeHns npueeaeHs! B Tabnuue 10.1.

Tabnuua 10.1

HanmeHoBaHue HencnpaBHocTh, | BeposTHas npuynHa Cnocob ycTtpaHeHus
BHeLLHee NposABneHne u gonorn-
HUTENbHbIE NPU3HAKN

Mpn n3meHeHUn cocToaHusa gaT- | HeT koHTakTa B nuHun | [NpoBepuTb LENOCTHOCTb
4ymka Ha Kpblwke MBCH-Ex He AaTyvka unu cetu nuTa-| NPOBOAOB JIMHUIN CBA3N U
ropuT ceetoanoaHbin nHamnkatop | Hua MBCH-Ex ceTu NUTaHus

"Yer."

CurHanusauums o He coBnageHun |Nopya 6a3sbl JaHHbIX MoacoeanHnts MBCH-EXx
KOHTPOJSIbHOM CYMMbI — YacToe Kk K B cooTBEeTCTBUM C pe-
mMuraHne nngukatopa "ObMEH" KOMeHLaunaMmn npunoxe-
Hus A LIKIT.426433.011 PO
N NPOBECTM NOBTOPHYIO

HacTporky MBCH-Ex

11 TEXHNYECKOE OBCIYXWBAHUE

11.1 TexHunyeckoe obcnyxmaHme MBCH-Ex npon3Bogmtcsa B COOTBETCTBMM C Tab-

nuen 11.1.

Tabnuua 11.1

rlepI/IO,EI,I/I‘-IHOCTb Onepau,l/lm

OpnuvH pa3 B cyTkn | MNpoBepka O0TCyTCTBUSA 0OpbiBa COEAMHUTENBHBIX MPOBOAOB, HamNu-

Yyme NoMObl U MapKMPOBKM B3PbIBO3ALLUTHI

OpauH pas B mecsy, | [poBepka LenocTtHoCcTn BHelwHen obonoyvkn MBCH-EXx, oTtcytctBus
BMSATUH, KOPPO3UK N OPYrMX NOBPEXAEHUA, HANMYMS BCEX Kpenex-

HbIX AeTanen u anemeHToB, oTcyTcTBus Harpeesa MBCH-Ex

OpawvH pas B rog BHewHun ocmotp MBCH-EX n npoBepka ero pabotocnocobHocTm

no metoaunke 6.2

11.2 SkcnnyaTtuposaTb MBCH-EX ¢ noBpexaeHHbIMKN AeTandamu U Apyrummn Heuc-

NpaBHOCTSIMU KaTEropu4ecku 3anpeLuaeTcs.
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12 XPAHEHUE U TPAHCMOPTUPOBAHUE

12.1 MBCH-Ex B ynakoBke xpaHutcs B ycrosusx 3 no FlOCT 15150-69.

12.2 Cpok xpaHeHnss MBCH-Ex 6e3 nepekoHcepBauum - 3 roga.

12.3 MBCH-Ex B ynakoBke npeanpuaTna-u3rotoBUTENA MOXeT TPaHCNopTMUpPO-
BaTbCS B KPbITbIX )XE€MEe3HOLOPOXHbIX BAaroHax N KOHTENHEpPax aBTOMOOUNBHOIO TpaHc-
nopta 6e3 orpaHNU4eHnUsi CKOPOCTM NO NpaBuam NepeBo30K rpy3o0B..

12.4 YcnoBua TpaHCNoOpPTUPOBaHUS COOTBETCTBYIOT YCINOBUAM XpaHeHus 3 Nno
FOCT 15150-69.

12.5 Bpewms Boigepxxkn MBCH-Ex nocne TpaHcnopTMpoBaHus nepe BKOYEHNEM
npv Temnepartype aKkcnnyataumm 4OSMKHO BbITh:

— B NleTHee BpeMs - He MeHee 3 Y;

— B 3UMHee BpeMSs - He MeHee 6 u.
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NPUNOXEHWE A

KoHouryPuPoBAHME MBCH-EX

A.1 B namatn MBCH-Ex nocTosiHHO HaxoguTca cregyrowasi aktyanbHas UHQOopP-
MaLmsa no AByM BXOo4aM:

— Tekyllee cocTtosHune Bxogos no craHgapty NAMUR;

TeKylLLlee COCTOsIHME BXOAOB B MHTepnpeTauumn « Cyxon KOHTaKTy;

4acToTa MMNYJ1bCOB;

CKOPOCTb BpaLleHus:;

— KOSNIMYECTBO MMMYMbCOB, MOCTYNUBLUMX C MOMEHTa nocneaHero 3anpoca (OyHKLMM
03 c BepxHero ypoBHs;

— HanpasrieHne BpaLleHns (ecnv onpenensieTcs);

— BbIXOOHOW YpOBEHb CUrHana nocne AenuTenst 4acToTbl.

Bcs nepeuncneHHas nHgopmaums goctynHa yepes nHrepgenc RS-485 no pyHk-
uum 03 npotokona MODBUS.

Monb3oBaTenio NpegocTaBneHa BO3MOXHOCTb CKOH(OUIypupoBaTb KaXaoe U3 natu
yCTPOMCTB BbIBOAA (3 cBeToamoaa u 2 pene, aanee - YB) He3aBucuMo Apyr oT Agpyra Ta-
KM 06pa3om, YTOObl OHU BKMOYANMCh M BbIKMOYANMCh UM B COOTBETCTBUN C COCTOSIHU-
€M BX0Ja, Kak NoBTOpuUTErb, Unn paboTanu B Ka4yecTBe Bbixoda AenUTens, Unv npu
HaCTyNfeHUn O4HOro U3 cobbITUN:

— CKOPOCTb BpaLLEHMS HWXKE UMK BbllLe 3a0aHHOMO 3HAYeHUs;

— HanpasreHne BpaLleHNss COOTBETCTBYET 3a4aHHOMY.

Bo MHOrMx cnyyasix BO3MOXHa KOMOMHaLMSA YCNOBUIA MO NOrMYeCcKUM YHKLUAM
«NIMN», «N». ECTb BO3MOXXHOCTb BKITHOUYMUTb UMK BbIKMIOYNTL YB HE3aBUCMMO OT Kakux-
nnbo ycnoBun.

TexHuyeckne xapakrepuctmkn MBCH-Ex npuBegeHbl B Tabnuue A.
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Tabnuua A - TexHudeckmne xapakrepmctukn MBCH-Ex

MapameTp O603H.| MuH. Twn. Makc. | Ea. uam.
YacToTa BXOAHOro curHana Fdvi 0 1536 My
Konnyecteo nmnynbcoB 3a 060poT Nz 1 254
BbIxogHOe 3Ha4yeHne cKopocTn £60 0 65535 06/MUH
BpaLLieHns
[NCKPETHOCTb BbIXOOQHOIO 3HAYEHUs 1 06/MUH
CKOPOCTW BpaLLeHUs
Bpemsa HakonneHus onga nogcyeta ACCT 1 60 c
CKOPOCTW BpaLLeHUs
lMoporoBoe 3Ha4eHme UST 1 65535 | 06/MuH
AnutensHocTb MMnynsca tq 0,326 MC
OTKNoYEHNE UMNynbLCa to 0,326 MC
HanpsixkeHne xonocTtoro xoaa
(Ha Bxofe) 8,2 B
TOK KOPOTKOro 3aMblKaHUs 8,2 MA
BxogHoe conpoTuBneHue 0,9 1,0 1,1 kKOm
CocTtosiHMe «BkntovyeHo» 0,25 1,55 MA
CocTtosiHue «BbikntoyeHo» 1,75 6,0 MA
CoctosiHne «O0BpbiBy 0,25 MA
CocTtosiHne «KopoTkoe 3amblkaHne» 6,0 MA
CoctosiHne «3amkHyTo» (CK) 1,75 MA
CoctosiHne «PasomkHyTO» (CK) 1,55 MA
YacTtoTa nepeknioyeHus pene 1536 My
YacToTa nepeknoyeHms ceetoguoga 384 My
lMonb3oBaTtenbckasa 3agepxka 0 83 MG
onpeaenieHnst YypoBHA Ha BXxoe
KoadphcpmumeHT genenuns 2 131070
BbixogHasa yactoTta genutens 0 768 My
HanpsihkeHne nutaHus 24 B
KonuyectBo nmnynscos gns 1 65535
CTOPOXEBOro CYETYMKA
YactoTa gmuckpetusaumm AL Fdis 3072 My

A.2 ONUCAHUE ®YHKLIMOHUPOBAHUA
A.2.1 ONPEOENEHVE YCTOMYMBOIO COCTOAHNA HA BXOOE

[leTekTop ypOBHSA cMrHana npou3BoauT ero rpagauuo B COOTBETCTBUN C PUCYH-
kom 4.1. Ecnn obHapyxusaeTcs cpabaTbiBaHWe gatyuvka, T.e. nepexop u3 coctosiHus OFF
B ON, TO 3T0 Ucnonb3yeTca ANa onpeaeneHns 4acToTbl, CKOPOCTU BpaLLeHUs, HanpasJsie-
HWS1, KaK BXOLHOW CUrHanN genuTtensa u cHeTumnka nponyweHHbIX UMNynbCcoB. nnTenbHOCTb
coctosiHur ON n OFF gormkHa 6bITb HE MEHbLLE TEX, KOTOPbIE Yka3aHbl B Tabnuue A, Kak

napameTpbl «OTKMHOYEHNne umnynbecax» t;, « ANNTENbHOCTb UMNYIbCca» to.
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Ecnu 3HayeHne cocTosHMs BXxoda UCMnonb3yeTcsa AN BKINIOYEHUSA/BbIKITIOYEHUS pe-
ne unu ceeToamoaa, a Takke Ans aHanusa unu uHankaumm Ha 6onee BbICOKOM YPOBHE B
cuUcTeme, TO COCTOSIHUE MOXHO (DMKCUPOBAThL C 3aZlePXXKOK, onpeaensemMon 3agasaemMbim
nonb3oBaTenemM napameTpoM «3agepxka cpabaTtbiBaHua» (Delay). OH onpegenser,
CKOJIbKO M3MEPEHUIN COCTOSAHMSA BXOAa C OAMHAKOBbIM pe3ynbTaToM HeOBX0AMMO Npoun3s-
BECTM npexpae, Yem cocTosiHue ByaeT 3adumkcmpoBaHo. [laHHbIN napameTp nsmepsieTcs B
nepuogax guckpetusauumn n moxet 6biTb oT 1 (6e3 3agepxkn) go 255. [lencTButenbHas

3alepXKa B CeKyHOax paccumtbiBaeTcs no opmyne:
tp = (Delay-1) / Fdis .

B KoHurypaumsix paboTbl pene n cBeTOANOA0B, a Takke Npu nepegayvye COCTOAHUS
BXOa Ha BEPXHUWN YPOBEHb, NCNOJSIb3YeTCA UMEHHO 3adhUMKCMPOBaAHHOE COCTOsIHME Nocre
3agepXxku. Takke, aTO 3Ha4YeHMe NUCMOSNb3yeTCs AS1s MNOBTOPHOM rpagaunm COCTOSHUN
NAMUR B COCTOSIHNS «CYXOro KOHTaKTa» «3aMKHYTO» U « PasoMKHyTO».

BBeneHve 3agepxkm cpabaTbiBaHUSA NO3BONSET B HEKOTOPLIX CryyasX OTOUNbTPO-

BbiBaTb NOMeXN Ha AJNMMHHbIX BXOAHbIX LendaX U npeaorTspallaTtb p,pe6esr KOHTaKTOB.
A.2.2 ONPEAENEHME YACTOTbI UMMYNbCOB

Mop umnynbcom 3gecb NogpasymeBaeTCsa UCKNIYNTENbHO cpabaTbhiBaHWe gaTymka
NAMUR. [pyrne nameHeHusi BXOOHOro cUrHasna, Takme kak, Hanpumep, nepexos ns co-
CTOsIHUS 0bpbIBa B COCTOSIHME KOPOTKOrO 3aMbIKaHUA HE cYMTaroTCsa nMmnynscamu. [Ons
onpeaenieHnst YacTtoTbl UMNYNbCOB F noacynTbIBaeTCsl UX KONnMyecTso B TedeHue 1 c. lNo-
ny4YyeHHOE YNCNO BbIBOAUTCH, KaK YacToTa UMMNYrbCOB.

3HayeHne 4acToTbl UMMYNbLCOB MOXET ObITb 3anpoLlleHo Yepe3 RS-485, HO He Mo-

XeT BbITb MPUMEHEHO B KOH(IUIypaLUuKn BKNKOYEHUS/BbIKNoYeHnsa YB.
A.2.3 ONPEOENEHVE CKOPOCTU BPALLEHUA

[na onpegenennsa ckopocTn BpaweHusa F60, 3agatoTes cnegyowme napaMmeTpbl:

ACCT - BpemMs HakonneHusi ckopocTtu BpaweHms. Yem ACCT Gonblue, Tem bonee
TOYHO N3MEePSETCH CKOPOCTb BpaLLEHNs, KOorga oHa OTHOCUTENbHO MOCTOsIHHA. Yem
MeHbLLE Bpems HakonneHus, Tem 6oictpee MBCH-Ex pearvpyeT Ha nameHeHne CKOpOCTW.
Ecnu B Te4yeHne yka3zaHHOro BpEMEHW Ha BXOA He NOCTynaeT HY OAHOro MMnynbca, 3Ha-
yeHue F60 obHynsieTcs.

Nz — 4yMcno nmnynbLCcoB, NOCTYNaKLINX HA BXOA 3@ OAMH 060pOoT.

Pasnuyatotca gBa BapnaHTa pac4yeTa CKOPOCTU BpaLLEHNA.
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B nepBoOM Clty4dae CKOpPOCTb BpalleHNA paCCyHnTbiBaeTCA, UCXoO4 U3 nocnegHero

M3MepeHHOro 3Ha4eHmna 4acTtoTbl UMNYJbCOB!:

F60=F*60/Nz.

Takon metog npumeHseTcs, korga dydep Yactot anuHon ACCT cekyHf eLle He
3anoniHeH. AToT metoa 6onee rpyGbIN, NTOrMYECKN COOTBETCTBYET BapuaHTy, Koraa
ACCT=1c, HO No3BOMNsET MMETb BnIM3Koe K pearlbHOMY 3Ha4YeHne 4acToTbl 060pOTOB MO-
cne NepBoOWN e CeKyHAbl BpaLLeHWs.

Bo BTOpOM crniyvae, HauMHasa ¢ MOMeHTa, koraa bydep 3anonHAeTcs Lennukom, nc-

nonb3yeTcd ©Gonee TOYHbIN MEeTOA pacyeTa.

F60 = (F1 + F2 +...+ Facct ) * 60/ ACCT / Nz,
roe Fi — 3Ha4yeHne 4acToTbl, COXpaHeHHoe B i-01 siyerke Bydepa.

[na TouyHocTn, ymcno ACCT gomkHo ObiTb aenutenem 60.

Bydep yacTtoT exxecekyHOHO LMKINYECKN 3amnoSTHAETCHA TEKYLUMMU 3HAYEHUSIMUN Ya-
cToTbl MnynbcoB F. Npu ocTaHOBKe BpalleHns, BbIxogHoe 3HavyeHne F60 HauyMHaeT CHu-
xaTtbcs. Ecnu BpalLeHne He Bo3o6HOBUTCH, TO Yepe3 ACCT cekyH 3HaveHue F60 obHy-
nnrtcs.

3HaveHne CKOpOCTM BpaLLeHUs1 MOXeT ObITb 3anpolleHo Yepe3d RS-485, a nepexoq
CKOPOCTU Yepes onpenendemoe nonb3oBaTtenemM noporosoe 3aHavyeHme UST ceepxy nnu

CHU3Y, MOXET ObITb NPUMEHEHO B KOH(UIypaLmm BKIOYEHUS/BbIKITIOYEHNS YB.
A.2.4 ONPEOENEHVE HANPABNEHWA BPALLEHUA

[nsa onpeaenennsa HanpaBneHUs BpaleHus Kkoneca, Hag HUM SOMKHO ObITb yCcTa-
HOBIeHO ABa fatyvka ctaHgapta NAMUR, koTopble nogkntovatoTea K Bxogam Ne1 n Ne2
MBCH-Ex cootBeTcTBEHHO. CyLLecTBYOT TpeboBaHUSA K YCTAHOBKE AAaTYMKOB OTHOCK-
TenbHO Apyr agpyra:

1) gaTynkm JomKHbI ObITb YCTAHOBMEHbI Tak Aaneko Apyr oT gpyra, 4tobbl Npu Mak-
CYManbHOM CKOPOCTM BpaLLEHUs, BpEMSA MexXay Mx cpabaTbiBaHNAMM ObiNo HE MEHee,
4Yyem napameTpbl «AIMTENBbHOCTb MMMyNbCcay t;, KOTKNOYEHME MMNynbcay ty, yKasaHHbIe B
Tabnuue A.

2) faTyMKM OOMMKHbI OblTb YCTAHOBMNEHbI TakK, YTOObI MPXU MakcMMmarnbHOW CKOPOCTU
BpaLLieHNs, BpemMsi Mexay cpabaTtbiBaHMEM BTOPOro Mo Xo4y BpalleHus aaTynka n cnegy-
loLKUM cpabaTtbiBaHMEM NEpPBOro gatyunka, Obio He MeHee to U t;.

3) pekomeHayeTcs, YTOObl 4aT4YnKM Oblnn yCTAaHOBMNEHbI HA OAHOM OKPY>XHOCTU

(paccTosiHMe OT ocY BpalleHUsl 0 AaTYMKOB AOMMKHO OblTb OAMHAKOBO).
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Mcxoasa nx atux TpeboBaHnin, MOXKHO NPEANONOXUTb, YTO ONTUMAarbHbINA Yo MeX-
Ay faTynKaMmn paBeH:

Yy =90°/Nz.

Bo3MOXHbI TpU pesynbTaTta onpeaeneHns HanpaBreHUs:

1) BpaLLeHne B HanpaBfeHUn OT gaTtymka Ha BxoAde 1 K 4aTymky Ha Bxoae 2;

2) BpalleHune B HanpaBneHnn OT AaTtymka Ha BXoAe 2 K AaTtymky Ha Bxoge 1;

3) HanpaBsrieHe He onpegeneHo.

Mpn HenpaBubLHOM pa3meLLeHMM AaTYNKOB MOTyT BO3HMKaTb cbon B paboTe anro-
pUTMa, TakMe Kak 0Tka3 OT onpeaenieHnst HanpasneHns, HenpaBubHOEe onpeaeneHne
HanpaBfeHnsa UM CMeHa pesynbTaTta onpefeneHns HanpasreHUss Ha NPOTUBOMOMOXHbIN,
6e3 ABHbIX HAa TO NPUYMH.

MBCH-Ex moxeT onpeaenuTb HanpasrieHMe BpaLLleHUs TONbKO NpU CrieayroLwmx
YCIOBUSIX:

1) | F60; - F60, | <90

2) min (F604, F60,) >= 16 * | F60; - F60, |

3) Bpewms, npowealiee OT cpabaTbiBaHMS NEPBOro gaTtymka 4o cpabaTbiBaHUS
BTOPOro JOSMKHO OTNMYaTbCs OT BpEMEHU Mexay cpabaTbiBaHMEM BTOPOro 1 NeEpPBOro
AATYMKOB Ha BENUYMHY, HE MeHee YeM napameTpbl to 1 t;.

3pecb F60; n F60, — ckopocTu BpaLLleHUsl, UI3MEpPEHHble AaT4YnkamMmum, NOOKMIOYEH-
HbIMK K BXoaam 1 n 2 cooTBeTCcTBEHHO. [10 Tex nop, noka He ByayT cobnoaeHbl Bce Tpu
ycnosusi, MBCH-Ex BblgaeT pesynbTtaT - «HanpaBneHne He OnpeaerneHoy.

Ecnn HanpasneHue onpeageneHo, To NpekpalleHne onpeneneHns HanpasneHus
NPOUCXOOMUT, eCriv XoTa B6bl O4HO N3 CReayLWMX YCIIOBUIA BEPHO:

1) F60, =0
2) F60,=0
3) min (F60,, F60,) < 4 * | F60; - F60, | .
HanpaBneHue BpalleHus MOXeT ObITb 3anpoLueHo Yyepe3 RS-485, a Takke mMoxeT

ObITb NPUMEHEHO B KOHGUIypauumn BKITHOYEHMS/BbIKIIOYEeHUS YB.
A.2.5 IoacyET MMNYNbCcoB. CTOPOXXEBOWM CYETUYMK

MBCH-Ex nogcuuTtbiBaeT, ckonbko cpabartbiBaHnn gatinka NAMUR 3admkcupo-
BaHO C MOMeHTa nocrneaHero 3anpoca yHkunmn 03 ¢ BepxHero ypoBHs. Mo AoCTMXeHUN
3HayeHus 65535 cueT npekpalaeTtcs. [locne oTBeTa Ha 3anpoc pyHKumMm 03 cyeTumk 06-
HynseTcs. Jllo6oe YB MoxeT BbiTb CKOH(PMIypnpoBaHO Tak, YTOObI MO AOCTUXKEHUWN KOMNK-

4eCTBOM MMNYIbCOB 3aJaBaeMOoro nonb3oBaTternieM 3Ha4YeHnq UST, YB Bknto4yanocb nnu
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BbIKIHOYANochb, a Npy 0OOHyNeHnn — nepexogunrio B UCXo0AHoOe cocTosiHne. MoxeT ncnosnb-
30BaTbCS Kak aBapUNHLIN UK CTOPOXEBOW CHETUMK UMMNYMbCOB, CUrHANU3NPYHOLLMIA O He-
NCMpPaBHOCTU rN1IaBHOIO YCTPOMUCTBA B CUCTEME.

KonnyecTtBo nogcymMTaHHbIX UMMYNbCOB MOXET ObITb NpovnTaHo vYepe3 RS-485, a
Takke MOXeT BblTb MPUMEHEHO B KOH(UIypaumnm BKIOYEeHUS/BbIKNoYeHns YB.

BaxxHo noHnmaTb, 4TO ecnn YB ckoHdUrypnpoBaHoO Ha CTOPOXKEBOW CHETYUK, U OH
cpabotan, To npu o4depeaHom 3anpoce 03, 6yaeT BblaaHO cocTosHMe YB nocne cpabaThbi-
BaHWS, HO cpa3y Nnocre 3TOro CHETYMK MMMNYNbCOB OBHYNUTCA, U YB nepenget B ucxogHoe
cocTosiHne. Taknum obpasom, rnaBHOE YCTPONCTBO ByaeT MMeTb yCTapeBLUYO UHdOpMa-

LMo 0 cocTtossHuKn YB.
A.2.6 JENNTENb UMMYJIbCOB

[denutens NOACYNTLIBAET KONMYECTBO MMMYMbCOB Ha BXOAE, NOKa OHO He AOCTUr-
HeT 3agaHHOro nonb3oBartenem 3HavyeHnss UST. [Nocne aToro, BbIXo4 AenuTensa MHBEPTU-
pyeTcH, a CHYETYMK HAYMHaAET cynTaTb CHavana.

BbixogHoW ypoBeHb genutens MoxeT ObITb nonyyveH yepe3 RS-485, a Takke moxeT

OblTb NPUMEHEH B KOHGUIypauumn BKITHOYEHUS/BbIKNIOYEHUs YB.
A.3 KOHoUryPALUSA OUCKPETHbIX YCTPOUCTB BbIBOOA
A.3.1 KOHOUIYPALIMA PENE
CtpykTypa 6anta KoHdUrypauumn pene npueegeHa B Tabnuue A.1.

Tabnuua A.1 - banTt koHGUrypauum pene

7 6 5 4 3 2 1 0
KZ OFF ON NL INV | AND A2 Al

A1 (6uTt 0) —BLIOOP BXOAa 1.

A2 (6ut 1) — BbIGOP BXOAA 2.

B cny4yae BbIbopa ABYX BXOA0B OQHOBPEMEHHO, pe3ynbTaTbl ONpoca BXOA0B Oru-
Yyeckn cknagbiBarotcs (pyHKumnsa «UJTN»).

AND (6uT 2) — cbyHKLMA «U».

Onsa Penel — ecnu yctaHoBneHbl 06a 6uta A1 n A2, To pe3ynbTaTbl Onpoca KaHa-
na 1 v kaHana 2 normyeckn yMHOXaroTcs npu yctaHosrneHHom 6ute AND, a npu cbpo-
LWEHHOM — fnorndeckun cknagpisatotcs no «AJNMN». NpeaBaputenbHbl pe3ynbTaT Mo Kax-
Aomy KkaHany 6epetcsa 40 BO3MOXHOIO MHBEPTUPOBaHUS, 00ycnoBneHHoro 6utom INV.

Onsa Pene2 — npu yctaHoBneHHom 6ute AND, BbIXOQHOM pe3ynbTaT onpoca KaHa-

J10B MNO KOHC*)I/IpraLl,I/II/I Pene2 gpononHuTensHo noaBepraeTca norm4eCcKkomy yMHOXEHUKO
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Ha BbIxogHoe 3Ha4veHne Pene1. NMpu aTtom, BbIxogHoe 3HavyeHne Penel ncnonbayetcs
OKOHYaTenbHOoe, a NpeaBapuTenbHbIV pesynbtat Pene2 6epetca 40 BO3MOXHOIO MHBEP-
TUpoBaHuA, obycnosneHHoro 6utom INV.

INV  (6uT 3) — nHBepCKS BbIXOAHOrO pesynbTaTta. Ecnn 6ut yctaHoBneH, To nNpo-
N3BOOUTCA MHBEPCUS NpeaBapuUTenbHOro peayrnbTtarta (nocne scex «M» n «INN» n npo-
4YMX pacyeToB).

NL (6uT 4) — 06pbIB BXOAHOW Lenu. Ecnu ycTaHoBMEH, TO pe3ynbTaT onpoca
COOTBETCTBYIOLLErO KaHarna yctaHaBnmaaeTcs B 1 npu obpbiBe BXOOHOW Lenu.

ON  (6uT 5) — cocTosiHne «BkntodeHo». Ecnu ycTtaHoBMEH, TO peaynbTaTt onpoca
COOTBETCTBYIOLLErO KaHana ycTaHaBnNMBaeTcs B 1, Koraa ToK B Lenu BelIGpaHHOro Bxoaa
COOTBETCTBYET TOKY COCTOsIHUSA «BkntoyeHo» no ctaHgapty NAMUR.

OFF (buT 6) — cocTosiHue «BbikntoueHo». Ecnn yctaHOBNEH, TO pe3ynbTaTt onpo-
ca COOTBETCTBYIOLLEro KaHana yctaHaBnmBaeTcs B 1, korga Tok B Lenu BbIGpaHHOro BXo-
Aa COOTBETCTBYET TOKY COCTOsIHUSA «BblkntodeHo» no ctaHaapty NAMUR.

Kz (6uT 7) — KOpOTKOE 3aMblKaHe BXOAHOM Lenu. Ecnu yctaHoBreH, To pe-
3ynbTaT onNpoca COOTBETCTBYHOLLErO KaHana ycTaHaBnmBaeTcs B 1 Npy KOPOTKOM 3aMblKa-
HUW BXOQHOMN LieNu.

Pene 6yneTt 3aMKHYTO, €Cniv BbIXOQHOE 3Ha4YeHue nocrne Bcex BblYMCIEHU yCTa-

HOBMNeHo B 1.
A.3.2 KOHoUrYPALIMA CBETOQMOOOB
CtpykTypa 6anTta KoHdUrypauum ceetogunoaa npmsegeHa B tabnuue A.2.

Tabnuua A.2 - banT koHdwurypauum CB[

7 6 5 4 3 2 1 0
KZ OFF | ON NL INV RL A2 Al

A1 (6uT 0) — Bribop Bxoaa 1, korga 6ut RL=0. Beibop Pene1, koraa 6ut RL=1.

A2 (6uT 1) — Bribop Bxoaa 2, korga 6ut RL=0. Beibop Pene2, koraa 6ut RL=1.

B cnyyae Bbibopa aAByx Bxo4oB (Mnu AByx pene npn RL=1) ogHOBpeMeHHO, pe-
3ynbTaTbl ONpoca BXOA0B (BbIXOOHbIE 3HAYEHUS pene) Normyeckun ckrnagbiBatoTcs (PyHK-
umnsa «NN»).

RL (6uTt 2) — CnHXpoHM3MpOBaTh C pernie. Ecnv ycTaHOBMEH, TO 3Ha4YeHNE
6uT 4...7 urHopupyeTcs, a B kayecTBe pesynbTaTa onpoca KaHarna npMHMMaeTcs BbIXOA-
HOe 3HayeHue pene, BolbpaHHoro 6Gutamm A1 nnn A2.

INV, NL, ON, OFF, KZ (6uTtbl 3...7) — Ha3Ha4yeHne 3Tnx 6UT aHanormMyHo HasHaye-

HUIO UX B KOHpUrypauum pene.
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CeeToamoa 6yaeT cBETUTLCS, eCnv BbIXOAHOE 3HAaYeHMe Nocne BCex BblYMCNEHUI

yCTaHOBIIEHO B 1.
A.3.3 JONONMHUTENbHBIE BO3MOXHOCTU KOHOUIYPALIMK YB

BoamoxHocTu koHdurypaumm YB He orpaHnumnBatoTcst Tonbko 06paboTkon cocTos-
Hun ctaHgapta NAMUR, getektnpoBaHnem obpbiBa Unmn KOPOTKOro 3amblkaHus. Huxe no-

Ka3aHo, Kak CKOHpUrypMpoBaTb AOMNONMHUTENBbHbIE PEXUMbI.
A.3.3.1 CPABHEHWE CKOPOCTU BPALLEHUSA C MOPOrOBbIM 3HAYEHVEM

KoHdourypauunoHHbin 6ant cnegyet cdhopMmnpoBaTh B COOTBETCTBUM € Tabnvuen A.3.

Tabnuuya A.3
7 6 5 4 3 2 1 0
1 1 1 1 B/H | O/AND A2 Al

A1  (6ut 0) — Boibop Bxoga 1.

A2  (6ut 1) - Bbibop Bxoga 2.

[onyckaeTtcs BbibpaTb oaMH UnNu ea Bxoda outammn Al, A2. CrnoxeHue BXo40B Mo
«IMN».

O/AND  (6uT 2) — ®yHKumsa «» ansa pene. but gomkeH 6biTb COpPOLLEH B KOHGU-
rypauuun CB n moxeT ObITb yCcTaHOBNEH, ecrnv TpebyeTtca ncnons3osaTb pyHkumMio AND
B KOHUrypauum pere.

B/H (6ut 3) — Bbiwe/Hmxke. Ecnun GUT ycTaHOBNEH, TO BbIXO4HOW YPOBEHL ByaeT
BbICOKMM, KOrga no noboMy 13 BblbpaHHbIX KaHanoB 3amkcMpoBaHa CKOPOCTb BpaLLeHus
HWXe YyCTaHOBIIEHHOro nopora Ansd 3Toro kaHana.

Ecnu 6ut 3 cbpolueH, To BbIXOOHOW ypoBEeHb ByAeT BbICOKMM, Korga no nobomy n3
BblIBpaHHbIX KaHanoB 3adYuKCMpoBaHa CKOPOCTb BPaLLEHUS BbILLe U paBHOW YCTaHOB-

NEeHHOMY Nopory Ans 3TOro KaHana.
A.3.3.2 CUrHANM3ALINA HANPABNEHWA BPALLEHUA

KoHourypauunoHHbIn 6anT cnegyet chopMmpoBaTth B COOTBETCTBUM € Tabnuuen A.4.

Tabnuuya A.4
7 6 5 4 3 2 1 0
1 D21 0 0 INV | O/AND 0 0

O/AND (6uT 2) — ®yHKkums «N» ons Pene 2. but pomnxeH 6biTb COPOLLEH B KOH-
durypaumm CBL v Pene1 n moxeT 6bITb YCTAHOBMEH, eCcnn ncnonb3yetcsa pyHkumna AND
B KOHpurypaumm Pene2.

INV  (6uT 3) — lHBepcua BbIXOQHOTO pesynbTrara.
32



®
1;1 MBCH-Ex LIKJ.426433.011 P3
n3m. "3"

D21 (6ut 6) — HanpaeneHue. Ecnu 6yt cOpoLleH, TO BLIXOAHOW pe3ynbTaT pa-
BEH 1, KOrga Koneco BpallaeTcs B HanpasrieHun OT AaTyuka, NoAKMIYEHHOro K Bxoay 1 K
AaTynKy Ha Bxoae 2.

Ecnun 6ut D21 ycTaHOBMEH, TO BbIXO4HOM pe3ynbTaT paBeH 1, koraa koneco Bpa-

LLlaeTCcs B HanpaBneHnn OT gaTyuka, NOLKIMHYEHHOrO K BXoAy 2 K AaT4nKy Ha Bxoae 1.
A.3.3.3 T1OCTOSAHHbLIN PEXXUM BbIXOOA

[ns npuHYauTENbHOro BKITOYEHUS UMK BbIKNIOYeHUs YB, koHdUrypaunoHHbIN

6anT cneagyet cchopmmpoBaTh B COOTBETCTBUM C Tabnuuen A.5.

Tabnuuya A.5
7 6 5 4 3 2 1 0
0 0 1 0 INV | O/AND 0 0

O/AND  (6uT 2) — ®yHKums «» ana Pene 2. but aomkeH 6biTb COPOLLEH B KOH-
durypauum CB n Penel1 n moxeT BbITb ycTaHoBNeH anda Pene2, ecnu TpebyeTtca npo-
aybnuposaTb cocTodHne Penel.

INV  (6uT 3) — HBepcus. Ecnn 6ut INV cbpoLleH, To CKOHOUIYpUpPOBaHHbLIN Ta-
kKnm obpaszom CB/[1, NOCTOSIHHO CBETUTCS, a perne — NOCTOSIHHO 3aMKHYTOo. Ecnn 6ut INV
YCTaHOBJIEH, TO CKOH(PUIYPUPOBaHHbIM Takum obpasom CB[l nocTosiHHO noratleH, a pene

— NOCTOAHHO PA30OMKHYTO.
A.3.3.4 [ENUTENb

MBCH-Ex moxeT BbICTynaTb B Ka4ecTBe AeNUTensi BXOAHOro curHana tuna
NAMUR. YacTtoTa nmMnynbCcoB BKNKOYEHUA, NOCTYNaLWMX Ha BXo X, Aenntca B 2*USTX
pa3. Uncno USTx 3agaetcsa nonb3oBaTtenem B yHKUMN 71.

Cnepnyet 3aMeTuUTb, 4YTO pexmnm « CpaBHEHME CKOPOCTM BpaLLEHUS C MOPOroBbIM
3Ha4YeHneM» Ucnonb3yeT To e 3HavyeHne USTX, N03TOMY NCNOSb30BaHWe 3TUX ABYX pe-
XMMOB MPUMEHUTENBHO K OAHOMY BXO4Y OQHOBPEMEHHO, MOXET OKa3aTbCA HEBO3MOX-
HbIM. Vicnonb3ynTe Ansa 9Ton uenu pasHble BXoabl.

KoHdourypauunoHHbin 6ant cnegyet copmMmpoBaTth B COOTBETCTBUM C Tabnuuen A.6.

Tabnuua A.6
7 6 5 4 3 2 1 0
0 0 0 0 INV | O/AND | A2 A1

A1 (6wt 0) — Bbibop genutensa Bxona 1.
A2 (6wt 1) — Beibop genutensa exona 2.
HonyckaeTcsa BblbpaTb oauH unu Asa genurtens éutammn Al, A2. CnoxeHune BbIXO-

poB genutenen no «AINMN».
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O/AND (6uT 2) — ®dyHkuma «M» ansa pene. but gomkeH 6biTb cOpoLLEH B KOHUry-
pauun CB[I n moxeT ObITb yCTaHOBNEH, ecnin TpebyeTtca ncnonb3osaTb yHKLMo AND B
KOH(purypaumm perne.

INV  (6uTt 3) — HBEepcUus BbIXO4HOrO pesynbTaTa.
A.3.3.5 CTOPOXEBOW CYETUMK

MBCH-Ex BegeT c4eT nmnynbscoB mexay 3anpocamu dpyHkumm 03 OT rnaBHOro
ycTponcTtea. Ytobbl HacTponTb YB Ha cpabaTbiBaHMe npu NpeBbILEHMM NobbIM N3 cHeT-
4ynkoB Ymcrna USTX, KoHdUrypaumoHHbIn 6anT cnegyeT chopMmpoBaTb B COOTBETCTBUN C

Tabnuuen A.7.

Tabnuuya A.7
7 6 5 4 3 2 1 0
0 1 P2 P1 INV | O/AND 0 0

O/AND (6uT 2) — ®yHKuma «M» ansa pene. but gomkeH 6bITb cOpOLLEH B KOHAUTY-
pauum CB[L n moxeT ObITb YCTaHOBMNEH, ecnu TpebyeTcs ncnonb3oBaTb pyHKumo AND B
KOHdourypaumm pene.

INV  (6uTt 3) — iHBEepcUus BbIXOQHOrO pesynbTaTa.

P1 (6uT 4) — BbIbop cyeTumKa nMnynbLcoB Ha Bxoge 1.

P2 (6uT 5) — BbIBOp cyeTuMKa MMNYNbLCOB Ha BXoAe 2.

HonyckaeTtcsa BbibpaTb 04MH UnNu ABa Bxoaa outamm P1, P2. CnoxeHne BbIXO4OB

cyeT4ymnkoB no «JN».
A.3.4 TIPUMEPbLI KOHOUTIYPALINMA

B Tabnunue A.8 npuBeaeHsbl 3Ha4YeHna 6anToB KOHUrypaumm onsa Hanbonee pac-

NMPOCTPaHEHHbIX Cy4aes.
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Tabnuua A.8 - Npumepbl KOHUrypaumm

Pexum Bxoa A1 Bxoa A2 | A1 UIIN A2
NAMUR, cocTosiHMe BKNHOYEHO 0x21 0x22 0x23
"CyXOW KOHTaKT", 3aMKHYTO OxC1 OxC2 OxC3
"CyXOW KOHTaKT", pa3oOMKHYTO 0x31 0x32 0x33
OG6pbIB BXOOHOM Lienu Ox11 0x12 0x13
NAMUR, gaTtyuk ucnpaseH 0x61 0x62 0x63
NAMUR, owwnbka paTtynka 0x91 0x92 0x93
CKopocCTb BpalleHus Bbllle nopora OxF1 OxF2 OxF3
CKopOCTb BpalleHUst HUxe nopora OxF9 OxFA OxFB
[enutenb BXoAHOro curHana 0x01 0x02 0x03
CTopoXeBOM CYETUMK 0x50 0x60 0x70
BpalueHue B HanpasneHun ot 1 K 2 gaTtymky 0x80
BpalueHue B HanpaBneHuu ot 2 K 1 gaTtymky 0xCO
He BpawiaeTtcsa unu Bpawiaetcs ot 1 Kk 2. 0xC8
BpaweHune ot 1 k 2 U ckopocTb nosblileHa * 0x80 (Penel) OxF7 (Pene2)
Kanan 1 samkHyT U KaHan 2 pa3somMKHyT * OxC1 (Penel) O0x36 (Pene2)
CeeToguoa konupyet coctosiHme Pene1 0x05
CeeToguoa konupyet coctosiHue Pene2 0x06
CeeTtoguop konupyet Pene1 U Pene2 0x07
[MoCTOAAHHO BKIHOYEH 0x20
[MOCTOSIHHO BLIKIHOYEH 0x28
Pene2 konupyeT coctosiHue Penel * 0x24
* BbIxog 3asiBfIEHHOro pexmma — Ha Pene2

A.3.5 KOHOUIYPALIMA C MOMOLLbIO WINDOWS-TPUNOXEHUA

A.3.5.1 T1OOKNOYEHUE K NEPCOHAJIbHOMY KOMMbLIOTEPY
B cBs3u ¢ Tem, 4to npmubop nmeet oauH nHtepdenc tTuna RS-485 anga paboTthkl €
NoKanbHOWM CETb BEPXHErO YPOBHSA M Ans nporpammupoBaHus ¢ MK, notpebutens moxer
nporpammupoBaTs MBCH-EXx c MK, TonbKko nonb3ysicb COOTBETCTBYOLNM NpeobpasoBa-
Tenem nHtepenca. Ncnonb3oBaHne Tex UM UHbIX NpeobpasoBaTenen MHTepencos
3aBUCUT OT Hanu4ums nopToB B cocTase [1K, npu 3TOM BO3MOXHbI TPU BapuaHTa:
— RS-232/ RS-485,
- USB/RS-485,
— Ethernet / RS-485.
Mpwn Hannuyum B coctae MK COM nopTta RS-232 pekomeHayem Mcnonb3oBaTb MO-
Aynb npeobpasoBaTens uHtepderica RS-232 / RS-485 MIMNU-07 wnu gpyron npeobpaso-
BaTenb MHTepdenca, obecneunBaoLLnin aBToMmaTUYECKOE NepeKYeHne HanpaBneHns
NMPUEM / NEPEOAYA RS-485.
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Pasbem RS-485 moaynsa npeobpasosaHna nHrepdgencos MIN-07 nogkntovatoT K
pasbeMy MOHTaxHoro pernibca MBCH-EX, kak noka3aHo Ha pucyHke 6.1. Ha pazbeme MOH-
TaXXHOro perbca KOHTaKT 2 — A(+), koHTakT 1 — B(-). CnegyeTt nmeTb B BUAy, 4TO B Npeob-
pasoBaTensx uHTepdenca apyrmx nponssoamtenen obo3HavyeHmst KOHTakToB (+) U (-) Mo-
ryT ObiTb gpyrue. MNogknoyaoT Moaynib npeobpasoBaHnsa nHtepgencos RS-485 / RS-232
k nopty COM TK kabenem "9m-9n" (B KOMNNeKT nocTtaBku He BxoanT). Cxema pacnanku

kabens npuBeaeHa Ha pucyHke A.1l.

oM an
Llenb [KoHT KoHT| Uenb
DCD | 1 1 DCD
RXD | 2 2 RXD
XD | 3 3 | TXD
DTR | 4 4 DTR
GND | 5 5 GND
DSR | 6 6 DSR
RTS | 7 7 RTS
CTs | 8 8 | CTS
9 9

COM-nopTt MIMnN-07

PucyHok A.1 — Cxema nogkntodenna MIMM-07 k COM-nopty

Mpw ncnonb3oBaHnn NpeobpasoBaTenen nHTepgenca RS-485/RS-232 gpyrmnx
npounssoguTenen cnegyet obpaTuTb BHUMaHME Ha cobntogeHne creayrowmx obssaTtens-
HbIX TpeboBaHui:

— npeobpasoBaTtenb UHTepcenca Ha ctopoHe RS-485 nomkeH obecneunBaTb
HayanbHOE CMeELLEHME YPOBHS HAMNPSPKEHMSA Ha JIMHUK (+) OTHOCUTENBHO NMHUK (=) He
meHee 0,2 B (MINKA-07 obecneunBaeT HavanbHoe cmelleHune = 5 B);

— ANUTEenbHOCTb paspbliBa NoToka AaHHbIX oT K k MBCH-EX, no kotopomy onpe-
AensieTcsl OKOH4YaHMe 3anpoca 1 Npon3BoaAnNTCS nepekrtoveHne nHrepdgenca RS-485 ¢
pexuma «NEPEJAYA» Ha pexnm «[TPUEM», gomkHa 6b1Tb B AnanasoHe 4 — 8 mc (B
MI-07 31O 3Ha4YeHne uKCcMpoBaHHOE 1 paBHO 4 Mc). BepxHee orpaHnyeHne obycnos-
NEeHo TeM, YTO MUHUManbHoOe BpeMsi Havana otBeta MBCH-Ex Ha nony4eHHbIn 3anpoc -
10 mc nocne nony4yeHust 3anpoca 1, npu 60nbLLIMX BpeMEHaxX NepeksitoyeHns nHtepden-
ca, oTBeT byaeT noTepsH;

— BO3MOXHagd 4YactoTa cnegoBaHus 3anpocos oT K k MINW ceazaHa ¢ BpemeHeMm
nepekntoyeHus nHtepdgenca RS-485 ns pexunma «NMPUEM» Ha pexum «[MEPEJAYA» (B
MI-07 31O 3Ha4YeHne Takke PUKCUPOBAHHOE U paBHO 4 Mc). Ecnu oT MOMeHTa BpeMEHHU

npvema oTBeTa Ha NpeablAyLUMIA 3anpoc A0 BbiAauu creaytoLlero 3anpoca npouaeT npo-
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MEXYTOK BpEMEHU MEHbLLIE 3TOro, TO 3anpoc ByaeT noTepsH. [nMTenbHOCTb NPOMeEXyTKa
BpPEMeHU mexay NpueMom oTBeTa Ha NpeablayLui 3anpoc 1 Bblgaven cneayoLero 3a-
npoca — 3Ha4YyeHue, HacTpanBaemMoe B TeCTOBOM NporpamMmme.

B coBpemeHHbIx [TK COM nopT, Kak npaBuno, oTCyTCcTBYeT. B 3TOM crnyyae Hy>KHO
Bocnornb3oBaTbcsa noptamm USB mnn Ethernet npu ycnosum ncnonb3oBaHusi COOTBET-
CTBYHOLMNX NpeobpasoBaTenen NHTepdencos.

Ana nogknoveHna MBCH-Ex k nopty USB K pekomeHgyem ncnons3oBatb npe-
obpasoBartenb nHTepgencos USB TO RS-232/RS-422/RS485 UPort 1150i dompmbl
MOXA. KoHTakT 3 (R+) pasbema UPort 1150i nogknto4atoT K KOHTakTy 2 (A), a KOHTaKT 4
(R-) — kK koHTakTy 1 (B) pasbema MOHTaXXHOro pernbca (Hymepaunsa KOHTaKTOB pasbeéma
MOHTa)HOMO pefnibca Ha4YMHaAEeTCs CHU3Y).

B cooTteeTcTBUM C foKyMeHTaumnen ompmbl MOXA, Ha K ycTaHaBnusarT Npo-
rpammHoe obecnevenne UPort 1150i, B agucnetyepe yctponcts MK, npy noaknto4YeHHOM K
nopty USB npeobpasoBatene UPort 1150i, B onuuun «noptsl (COM u LPT)» yctaHasnu-
BalOT HAcTponkn gpamnsepa — amynatopa COM nopTta (9600/8/none/2/none), B onummn
«MHOronopToOBbIe NocnefoBaTeNbHbIE afanTepbl» yCTaHABNUBAKOT TUN UHTepdeca:
RS-485 2W. Ha nnate UPort 1150i yctaHaesnuBatoT DIP nepekntouvaTtenu 1,2,3 B nonoxe-
Hue ON, 4yTo 03HavaeT noakn4veHne TepmMmmHansHoro pesunctopa 120 Om n nograrueato-
wmx pesmctopos 1 kKOm K nuHum A/B RS-485.

Onsa nogkntoveHna MBCH-Ex k nopty Ethernet pekomeHayem ncnonb3oBatb npe-
obpasoBartenb nHTepdencos NPort IA 5150 dpupmbl MOXA. Mpn ncnonb3oBaHUM 4aHHOTO
npeobpasoBaTtens HeobXxoaANMo pyKoOBOACTBOBATLCS AoKymMeHTaumnen upmol MOXA.

Mogkntountb NPort IA 5150 k MK n MBCH-EXx:

— NOOKIYNTL NUTaHNe =24 B: KOHTaKT 4 pasbemMa MOHTaXHOro pensca (+24 B)
noaknoyatoT K KoHTakTy (V1+) pazbema nutaHusa NPort IA 5150, koHTakT 5 pazbema MOH-
TaxkHoro pernbca (-24 B) nogknto4vatoT K koHTakTy (V1 -) pazbema nutanua NPort 1A 5150;

— pasbeMm RJ-45 Ethernet 1 NPort IA 5150 coegumHsatoT ¢ pasbemom RJ-45 K ka-
6enem Ethernet;

— koHTakT 3 DATA+(B) pasbema RS-485/RS-422 NPort IA 5150 nogkntoyatoT K
KOHTaKTy 2 — A(+) Ha pasbemMe MOHTaxHoro pensca MBCH-EX;

— KoHTakT 4 DATA - (A) pasbema RS-485/RS-422 NPort IA 5150 nogkntoyaroT K
KOHTakTy 1 — B(-) Ha pazbeme MoHTaxHoro pensca MBCH-Ex.

YcTaHoBUTb OUPMEHHOE NporpaMMHoe obecrneyeHe B COOTBETCTBMM C PYKOBOA-
cteom no akcnnyataumn NPort 1A 5150, ganee gencTeoBaTb NO YKka3aHUSM JOKYMEHTaLMu
dpupmbl MOXA, yuntbiBasa koHdurypauuio MK n Hactponkn cetn Ethernet nonb3osartens.
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Mpwn HacTponke amynatopa COM nopTa u nHtepdenca RS-485 cneposate cnegy-
OLLIMM YKa3aHUAM:

— 3anyctutb nporpammy NPort IA web Console;

G‘ | @ nipvn1921680111 £~ 86 X[ @ Nport Web Console | J N o

(I Main Menu Welcome to NPort's web console !
{1 overview

{1 Basic Settings

- ; Model Name NPort IA-5150
. Net-work S'ettmgs MAC Address 00:90:E8:34:E2:F1
#{] serial Settmgs. Serial No. 690
#L1 Operating Settings Firmware Version 1.4 Build 11080114
(] Accessible IP Settings System Uptime 0 days, 02h:28m:45s

1 Auto Warning Settings
#{_] Monitor
{1 Change Password
{1 Load Factory Default
1 Save/Restart

NPort's web console provide the following function groups.

Basic Settings
Server name, real time clock, time server IP address, and Web console, Telnet console Enable, Disable function.

I

Network Settings
1P address, netmask, default gateway, static IP or dynamic IP, DNS, SNMP, IP location report.

Serial Settings
Baud rate, start bits, data bits, stop bits, flow control, UART FIFO.

Operating Settings

Operation mode, TCP alive check, inactivity, delimiters, force transmit timeout.

Accessible IP Settings
"Accessible IP or Accessible IP group”. Disable to accept all IP's connection.

Auto Warning Settings
Auto warning E-Mail, SNMP Trap server IP address, Relay Output.

Monitor
Line. Asvnc. Asvnc-Settina. Relav Outout

— BblbpaTb onuuto Serial Settings;

a‘ )| @ repras2a6801m1 £ - B¢ %[ @ Nport web Console - o v

‘4 Main Menu Serial Settings
{1 overview
{1 Basic Settings Port=1
{1 Network Settings Port alias
= Serial Settings Serial Parameters
~ Baud rate 9600 ~
E”AJ Operatfng Settmgf Data bits 8 v
{1 Accessible IP Settings
#{] Auto Warning Settings  Stop bits 2 -~
{1 Monitor Parity None ~
{1 Change Password Flow control None v
{1 Load Factory Default -
1 Save/Restart 0. © Enable ) Disable
Interface RS-4852-Wire ~

Submit

Blel ]y

— ycTtaHoBuTb napameTpbl COM nopta, cooTBeTcTBYlOWME HacTporkam MBCH-Ex

(Ha pucyHke napamMeTpbl HACTPOMKN COOTBETCTBYIOT 3aBOACKMM HacTporikam MBCH-EX);

— BblbGpaTb onumto Operating Settings;
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| 5D S

&) (@ renseaseom £~ 20 % || @ Nport Web Console L

‘N Main Menu Operating Settings
{1 overview
1 Basic Settings Port=1
{1 Network Settings Operation mode Real COM Mode -

#{] Serial Settings TCP alive check time 7 (0 - 99 min)

=4y Operating Settings 2
5 Max connection LS

(1 Accessible IP Settings  'gnore jammed IP ©@No  Yes

#{] Auto Warning Settings  Allow driver control No  Yes

#{1 Monitor Data Packing
{1 Change Password Packing length 0
{_] Load Factory Default
(1 save/Restart

(0 - 1024)

Delimiter 1 0 (Hex) [ClEnable

Delimiter 2 0 (Hex) ["lEnable

Delimiter process Do Nothing v (Processed only when Packing length is 0)

Force transmit 5 (0 - 65535 ms)

‘ Submit

F | L wREE R0

— YCTaHOBUTb HACTPOWKM, KaK YkazaHO Ha pUcyHke. MNMpnHUnnNuansHO BaXHOW AB-
ngeTcsa HacTponka napameTtpa Force transmit. 3HadeHne aToro napameTtpa =5 ms (B 3a-
BoACKMX HacTporkax pupmbl MOXA aToT napameTtp =0) aBnsieTcss ANUTENbHOCTLIO pas-
pblBa NOTOKA AaHHbIX, MO KOTOPOMY NPOM3BOANTCA NepeknoveHne nHrepgenca RS-485 ¢
pexuma «NEPEJAYA» Ha pexum «[TPUEM» aaHHbIX.

PekomeHaoBaHHbIe NnpeobpasoBaTtenn NHTepPdEenCcoB NPOLLN TECTUPOBAHME Ha
npegnpuatum-narotosutene MBCH-Ex n anutenbHyto anpobaumio B NPOMbILLIIEHHbIX
ycrnoBusix, B komnnekTt noctaBkm MBCH-Ex He BXOAAT 1 MOryT NOCTaBNATLCS MO OTAESb-

HOMY 3aKasy.
A.3.5.2 OBLUME CBEAEHUA. PYYHAA KOHOUTYPALIMA

Mporpamma «mlltest.exe» NO3BONSET B MOSTyaBTOMATUYECKOM UMN PYYHOM PEXMU-
Max cdopmupoBaTb 6anTbl KoHpurypaumm YB MBCH-Ex nnu y3Hate koHdburypauuio YB
aencrteyowero MBCH-Ex.

3anycTtute npunoxeHune n otkponTe Bknaaky « Kondurypartop». OHa nsobpaxeHa

Ha pUCyHke A.2.

39



®
u‘ MBCH-Ex LIKJ.426433.011 P3
n3m. "3"

5 Tect MBCH-11 »1.15%

MpHaTa Tid Matmepenue  KoHduruparop l Ta:-cu:ume-rpl DﬁEﬂH}I{HBaHHEI Mopr ]

KoHdgurypauwa BeOO0B

Texymue HacTpoficu / Pyynan ycradvoera Macrep roHdurypanum

KZ OFF ON ML INv AL 42 a1 ¥ Kananl

v F.aHan 2
o [JOOO0OO0MO N GEFLE

AHHLM j

woe JOJO OO WD =
oz [JOLMOONNA ||:
Dx13 rd

OBPBIE MHIAM, Bxog 1 a2 B AL Al
I:l . enel=Kananl AMD K.anan

—
e [ P
RELE 2 . . |:| |:| |:| |:| . |:| II: EeneE=F‘ene1 AND Pene?

HEEQTHPOBSTE BhIMOI

................................... |_| pHMEle‘lTb K_:

m =
S UTeHue KoHPHrypaLHi9 £ [ Ledl [~ Penel
sz [0 = [ Led2 [ Pene?
y 3anuck KOHPUrYpaLAAY x v Led3

B save Homep yeTpoiictea |1 = -
IL JakpeTe
<= QYHCTHTE

PucyHok A.2 — KoHdurypauma ¢ nomoLubo Windows-npunoxeHus

B none «Tekywue HacTpounku / Py4yHasa ycTtaHOBKa» rpadouyecky npeacrasneHbl
5 6anTt no 8 6uT kaxabin. Kaxxabii 61T MOXeT ObITb YCTAHOBIMEH (3aKpalleH) unm copoLueH
(6enbin). CBepxy noagnncaHbl Ha3BaHWs OUT B CTaH4APTHbIX KOHurypaumsx. Npu HaBe-
AEHUM MbILLM Ha Kaxabli 6uT, BCnnbiBaeT noackaska, 6onee nogpobHO onuckiBatoLas
Ha3HayeHue 6uTa. Mpw Wwenyke NeBOM KHOMKM MbILLX Ha KBagpaTuke, BUT MeHseT cBoe
COCTOSIHME Ha NPOTUBONOSOXHOE. [lonb3oBaTenb MOXeT, Takum o6pa3oM, CamoCTos-
TenbHO cdopmMupoBaTb 6ANT HYXKHOW eMy KOHUrypaumn.

Kaxabln 6anTt cooTBeTCTBYET onpeaeneHHomy YB: ceeToamnony wnu pene. Hasea-
HUA 3TuUX YB nognucaxbl cnesa. Npu HaBegeHn Mol Ha Ha3BaHue YB, BcrnbiBaeT
noAckaska, cogepkallas wectHaguaTepmyHoe 3HavyeHne 6anta KoHdurypaumm m no-
APOBHOCTU pexuma, KOTopbI onpeaensieTcs 3Tum 6anTom, Npu ycnosuu, 4To GuTel ycta-
HOBIEeHbl KOPPEKTHO. Ha pucyHke A.2 oTobpakeHa noackaska, BChnbiBLLAA NpU HaBeae-
HUKM Ha Hagnucb «LED 3», o3Havatowas, 4to ceetoamosn byaeTt HacTpoeH Ha CBevYeHne
npu o6pbiBe XOTs1 Obl OAHON M3 BXOAHbIX LIENEN, a 3Ha4YeHne 6anTta KoHurypauum paBsHo

Ox13.
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B none «AHTMApe6e3r» ycTaHaBNMBaETCH NOMb3oBaTeNbCKkas 3agepxka no Kax-
Aomy 13 kaHanos. MNMogpobHee 06 atom B A.2.1. 3HadeHne no ymon4yaHuo pasHo 10 nepum-
ofam, 4To cocTaBnsaeT NpubnuanTensHo 3 Mc.

KHonka «BoccTtaHOBUTLY hopMupyeT 6anTbl B COOTBETCTBUM C NPEASIOKEHHBIMU
pa3paboTyMKOM 3HAYEHMAMM MO YMONYAHMIO.

KHornka «O4nucTUTb» 06HYNsSeT BCce BGanTbl.

KHonka «YTeHue KoHcurypaumum» nosydaeTt KOHUrypaumo n3 nogknoyYeHHoOro
MBCH-EXx u rpacunyeckn ee otobpaxaer.

KHonka «3anucb KoHduUrypaumm» coxpaHaeT cOoOpMUPOBaHHYO KOHUIypaLmto
B nogkntoyeHHom MBCH-EXx.

Ecnu kakne-To koHGUrypaunoHHble 6anTbl yCTaHOBMEHbI B HOSb, TO UX 3aMUCb He
nosne4veT nameHeHnn B namatm MBCH-Ex. 310 no3sonsieT BbIGOPOUHO M3MEHSATL KOHU-
rypauuto YB.

B none «Homep yctpoucTtBa» cneayet ykasatb Homep MBCH-Ex B cooTBeTCcTBMM
¢ npotokonom MODBUS.

Ecnun TpebyeTtca y3HaTb koHGurypauuto YB gencteytowero MBCH-EX, Haxxmunte
KHOMKY «YTeHne koHdurypauumny. 3arpyssatca koHdurypaumm ns MBCH-Ex. Haseaunte
KypCcop MbILIM NooYepeaHo Ha Kaxaoe Ha3BaHue YB cnesa B none «TekyLine HacTpoOnKn»

M B NMNOACKa3Ke NMpo4YTUTE CMbICI1 KaXXaoro KOHCbI/IpraLI,I/IOHHOFO OanTa.
A.3.5.3 MACTEP KOHOUIYPALIMM

Macmep KkoHuaypayuu no3sonseT 6e30wmndoyHo chopmmpoBaTtb BanTbl KOHPU-
rypaumm B nonlyasToMaTUYECKOM peXunume.

Ecnun HeobxoauMo namMeHnTb KoHdUrypauuio He Bcex YB, a TONbKO HEKOTOPbIX U3
HUX, TO Neped paboTon ¢ MacTepoM, HYXXHO HaxaTb KHOMKY « O4MCTUTbY» UMK U3BreYb Te-
KyLyto KoHdpurypaumio ns MBCH-EX, HaxaB «YTeHne koHdurypaummy.

Mopsagok paboTbl ¢ MacTepoM KOHUrypaumm cnenyowmi:

1) B BbiNagaroLLeM CNNCKE BbIBpaTb UHTEPECYIOLLMIA PEXUM;

2) Haf CNUCKOM MOCTaBUTb (PIaXXOK HaNPOTMB HYXXHOIO KaHana unuv AByX KaHarnos,
ecnu BblbOp KaHanNoB AOCTYMEH;

3) yCcTaHOBUTb (hnaxkn HaNPOTUB APYrnX OOCTYMNHbIX ONUUIA, €CNN 3TO HEOBX0ANMO;

4) nopa kKHonkown «MpuMeHnTb K:» BblIbpaTb He MeHee oaHoro YB;

5) HaxaTb KHOMKY «[MpMMEHNTB K:», N CHOPMUPOBAHHBLIN BanT KOHdUrypaumm rpa-

dudeckn otobpasntcs B none «Tekylime HaCTPOMKUY» B CTPOKE BbibpaHHbIX YB.
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[Mocne aToro MoXxHo ucnosne3oBatb Mactep KoHdurypauum ansg apyrmx YB vnm ot-
npasutb koHGUrypauuto B MBCH-EX, HaxxaB kHONKy «3anuck KoHdurypauuny. Nepen

3TUM HY>XHO NMPOKOHTPONMPOBATb, YCTPanBaloT NN 3Ha4eHus B none «AHTUApebesr».
A.3.5.4 HACTPOWVKA OPYIUX MAPAMETPOB

Ha Bknagke «TaxomeTp» nporpaMmmbl «mlltest.exe» yctaHaBnmBatoTCA cneayro-
LWne napamMmeTpsbl:

- Konu4yecTeo 3y6L0B (MMNynbcoB 3a 060poT) — Nz;

- Bpems HakonneHus — ACCT;

- Mopor TaxoMeTpa, Nonynepuoa AenuTens unu Todka cpabaTtbiBaHUs CTOPOXEBOro
cyeTymka — UST.

[aHHble napameTpbl ycTaHaBNMBaOTCA OTAENbHO ANd kaHana (Bxoda) 1 n kaHa-
na 2. Ecnu B cucteMe ncnonb3yeTcsa MOHUMOPUH2 CKOpOCMU 8paujeHusi, onpeodesieHue
HarnpasrieHue epaweHus, derumerib UMMYbCO8 UlU CMOopPOXeeol cYemyukK, TO HeobXo-
ANMO YCTaHOBUTb HYXXHble napamMeTpbl. ECnn 3T pexuMbl He NCNOMb3YTCA, TO Napa-

MeTpamMu Ha BKragke « TaxoMeTp» MOXHO npeHebpeuysb.
A.4 OBMEH gAHHbIMU ¢ MBCH-EX

A.4.1 OBWWE CBEOEHUA

MBCH-Ex paboTtaet kak SLAVE no npotokony Modbus RTU u nogkntoyaeTtca ve-
pe3 nHtepgenc RS485. dusmyeckune napameTtpbl MHTEpdenca: 9600 6oa, 2SP. Homep
MBCH-Ex B ceT no ymonyaHuio paBeH 1, HO MOXeT BbITb MBMEHEH NONb30BaTENEM.

MBCH-Ex paboTtaeT no 3anpocam oT BeayLuero. 3anpoc 6yaeT npuHAT n obpabo-
TaH Npu ycnosun coenageHna Homepa MBCH-Ex B ceTu ¢ HOMepOM, yKa3aHHbIM B 3anpo-
ce unu npu wupokoseLlaTensHon agpecaunn. MNMpu otcytcteum B MBCH-EX 3anpawwnBae-
Mou cbyHKUMKM BygeT BblgaHa owmnbka ¢ kogom 01. B cnyyae HenpaBunbHbIX NapaMeTpoB

B 3anpoce — owmnbka 02. MNMepeyeHb Bcex pyHkumin MBCH-Ex ceBeaeH B Tabnuuy A.9.

Tabnuua A.9 - MNepeyeHb pyHkunn Modbus MBCH-Ex

DPyHKLUMA HasHaueHue
01 YUTteHne BUHapHLIX AaHHbIX
03 UTeHne pe3ynbTaToB U3MepeHus
67 CmeHa Homepa yCcTponcTBa
68 YTeHune KoHurypaumm ycTpomucTs BbiBOAA
69 3anucb KOHUrypauum ycTpomucTB BbiBOAA
77 UTeHne Bepcum MUKPOMNpPOrpaMmbl U KOHTPOSTbHON CyMMbI
78 UTeHne napameTpoB MOHUTOPA BpaLLEHUs U MOPOroBbIX 3HAYEHUI
79 3anncb napaMmeTpoB MOHUTOPA BpaLLEHMSI Y MOPOroBbIX 3HAYEHUI
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A.4.2 YTEHME BMHAPHBIX JAHHBIX. ®YHKUMA «01»

[na yteHus 6l/IHaprIX OaHHbIX U3MepeHnA NCNosib3yeTCAd beHKLI,VIFI 1c napamMmeT-

pamMun «HayanbHbIN agpec» N «KOJ1-BO out». Cnncok OOCTYIMHbIX NapaMeTpoB NnpneeaeH B

Tabnuue A.10.

Bce napameTpbl ogHOOUTHbIE. [MepeaatoTcs, Ha4YMHasi ¢ MnagLero 3anpoLLIEHHOro

agpeca, 1 rpynnupytoTcs B 6aiiTbl no 8 6uT. MNpy HeQonyCTUMbIX 3HAYEHUSIX agpeca Unu

KoJin4ecTBa NnapameTpoB BblAaeTCA owmbka c kogom 02.

Tabnuua A.10 - NepeyeHb BUHAPHBLIX AAHHbIX

Anpec

HanmeHoBaHuMe napameTtpa

3HauyeHue, COOTBETCTBYIOLLEE
BbIXOAHOMY «1»

o

CoctosiHne «Cyxon KOHTaKT», kaHan 1

Llenb 1 pasomMkHyTa

1 CoctosiHne «Cyxon KOHTaKT», kaHan 2 | Llenb 2 pa3oMkHyTa

2 CoctosHne «NAMUR», kaHan 1 «BkntovyeHo» nnn «3amMKHyTO»

3 HoctoBepHocTb «NAMURY, kaHan 1 [aTtumnk 1 HencnpaseH UNN He NOAKMYEH
4 CoctosHne «NAMUR», kaHan 2 «BkntovyeHo» nnu «3amkKHyTO»

5 HoctoBepHocTb «NAMURY, kaHan 2 [aTtymk 2 HencnpaBeH UNKU He NOLKMOYEH
6 HanpasneHnune «1 2> 2» BpalueHue ot gatumka 1 K gatymky 2

7 HanpaBneHue «2 2> 1» BpaweHue ot gatumka 2 K gatumky 1

8 Pene 1 Pene 1 3amMkHyTO

9 Pene 2 Pene 2 3aMKHYTO

10 CseToauopg 1 CseTogmon 1 BKIOYEH

11 CseToguop 2 CseTogmopn 2 BKIOYEH

12 Csetogumog 3 CseTogmop 3 BKIOYEH

13 denvtenb 1 Bbicokuin ypoBeHb Ha Bbixoge genutens 1
14 [enutenb 2 Bbicokun ypoBeHb Ha Bbixoge aenutens 2

A.4.3 YTEHVE PE3YNIbTATOB USMEPEHUS. DYHKLMSA «03»

D,J'IFI YTEeHUNA pe3yrbTaToB naMepeHnd NCNosib3yeTcAd beHKLI,I/IFI 3¢ napamMmeTtpammn

«HavarnbHbIi agpec» 1 «Komn-Bo permcTpoBy». OnuncaHme 6aHka OOCTYMHbIX PErMCTPOB

npuBegeHo B Tabnuue A.11.
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Tabnuua A.11 - baHk perucTpoB
Appec OnucaHue perncrpa 3HaueHue, 3Ha4eHue, EanHuua
perucTtpa COOTBETCTBYIO- | COOTBETCTBYIO- | U3MEpPEHUA
Lee BbIXOAHOMY lee BbIXOAHOMY
«0» «65535»
0 K1.F60 yacTtoTta BpawieHus, 0 65535 MUH -1
KaHan 1
1 K1.F1 4actoTa nmnynbcos, 0 65535 My
KaHan 1
2 K1.IMP nponyuieHHble 0 65535 MNYTIbC
UMNYynbCbl, KaHan 1
3 K2.F60 4yacTtoTta BpaLlleHu4, 0 65535 MUH -1
KaHan 2
4 K2.F1 yacTtoTta nmnynbcos, 0 65535 My
KaHan 2
5 K2.IMP nponyuieHHble 0 65535 MMNYTIbC
UMNYbCbl, KaHan 2

Bce pernctpbl aByx6antHble, nepenatoTca ctapwmnm 6antom Bnepea. MNpu Hegony-

CTUMbIX 3HA4YEeHNAX agpeca Unn KoJim4ectea permcTpoB BblAAETCA owmnbka c kogom 02.

A.4.4 CMEHA HOMEPA YCTPOMCTBA. OYHKLUNA «67»

Howmep yctponctea B MODBUS MoOXeT 6bITb M3MeHeH. [lonyckaeTcsa yCTaHOBUTL

no6on Homep oT 1 go 249. CmeHa Homepa ocyuiecTensieTcs oyHkunen 67. dopmar 3a-

npoca npmeeaeH B Tabnuue A.12.

Tabnuuya A.12 - dopmat 3anpoca 67. CMeHa Homepa ycTpoucTea

Honunep TECLEE sHateHn OnucaHue 6anTa
6auTa OauTa
0 1 Tekywnm Homep ycTponcTea
1 67 Homep doyHKUnM
2 0 Hyneson 6ant
3 10 HoBbI HOMep yCcTponcTBa
4 204 KoHTpornbHas cymma
5 159

Mpwn ycnewHoM nsameHeHnn Homepa ycTponcTBa, OyaeT BblgaH oTBeT, hopmart Ko-

Toporo npmuBeaeH B Tabnuue A.13.
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I-6Ionvnep i 3Hatenna OnucaHue 6anta
anta 6auTa
0 1 CTtapbin HoMep ycTponcTBea
1 67 Homep doyHKUnM
2 1 Yncno 6ant
3 10 HoBbI HOMep yCcTponcTBa
4 112 KoHTponbHas cymma
5 85

Mocne ycnewHoro naMeHeHust Homepa, ganbHenwee obpalleHne K yCTPONCTBy
BO3MOXHO TOJSIbKO C 3TUM HOMEPOM unu ¢ Homepom 0.
Ecnu HoBbIN HOMEpP YyCTPOMCTBA HE BXOAUT B paspeLUeHHbIN auana3oH, TO yCTPOon-

CTBO Bbl4acT ownbKy ¢ kogom 03.
A.4.5 YCTAHOBKA U YTEHUE KOHOUIYPALIMM YB. ®YHKLMN «68» N «69»

Kaxxgoe ycTponcTBO BbIBOAA, Takoe, kak ceetoanoabl (CBO1, CBA2, CBA3) nnu
perne (Pene1, Pene2) moxeT BbITb CKOH(OUIypUpOBaHO Nosnb3oBaTenem Angd BKIYEHNS
WK BbIKITIOYEHNS MPU HAcTynneHun onpeaeneHHoro cobblts. KoHdurypaums coxpaHs-
€TCH B 3HeproHesasmcnumon namatn. dopmat 3anpoca npuseneH B Tabnuue A.14.

YcTaHoBKa KOHUrypawmm BO3MOXHA TONbKO Mpu ykasaHUn ogHo6anToBoOro napo-
ns, pasHoro 207. bantbl KOHUrypaunm JomKHbI ObITb HEHyNeBbIMU. Ecnun 3HaveHue Ka-
KOro-1o 6anTa KOHUrypaLumm ykasbliBaeTCa paBHbIM HYMO, TO KOHUIypauus cooTBeT-
cTBytoLLero YB He nameHsieTcs, npm aToMm owmbka He BblgaeTcs. OTo No3BondeT nsbupa-

TeNbHO N3MEHSATb KOH(purypaumo YB.

Tabnuua A.14 - dopmaT 3anpoca 69. YcTtaHoBKa KOHGUrypaumm

Honvnep NI sHadenns OnucaHue 6anTa
6auTa 6auTa
0 1 Homep ycTponcTea
1 69 Homep doyHKUMM
2 207 [Maponb KOHUrypaumm
3 5 KoHdpurypauna CB1
4 6 KoHdurypauna CB[2
5 19 KoHdurypauna CB[3
6 193 KoHdurypauusa Pene1
I 194 KoHgurypauus Pene2
8 10 3agepxka cpabatbiBaHua (kaHan 1)
9 200 3agepxka cpabaTbiBaHUA (kaHan 2)
10 222 KoHTponbHas cymma
11 132
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«KoHngpueypauusi CBL] x» u «KoHepueypayusi Pene x» — 6anTbl KOHUrypawumm
YCTPOWCTB BbIBOA, pacyeT KOTOPbIX pacCMOTpeH B pasaene A.3.

«3adepxka cpabambieaHusi (KaHaJl X)» — YACINO U3MEPEHUN, B TEYEHNE KOTOPbIX
COCTOSIHME BXoAa (04HO M3 YeTbipex cocTosiHun B cTaHgapte « NAMURY) OomKHO ocTa-
BaTbCA HEM3MEHHbIM, YTOObI ObITb 3adPMKCMPOBaHHBIM ANA AanbHenwen obpaboTtkn YB n
nepegaym Ha BepxHUn ypoeeHb. OOuH nepunog namepeHus paseH npmbnmsntensHo 0,33 mc.
MapameTp MOXeT NpuHMMaTb 3HadYeHns oT 1 (6e3 3agepxkn) ao 255 (okono 83 mc). Ycta-
HOBEHHas 3afepXXka He BNUSET Ha AennTenb, CTOPOXEBOW CYETUUK, OnpeaeneHmne cKo-
POCTU UK HanpaBneHust BpalleHus. McnonbadyeTcs aAnsg ounbTpauum oT UMNYbCHbIX
nomex n NpoTUBOAEeNCTBUS Apebesry BXOAHbIX Luenen B pexnme nosroputens. 3HadeHne
no ymosn4yanuto pasHo 10 (3 mc).

OTBeT Ha 3anpoc 3anucn 69, a Takke Ha 3anpoc YTeHUs 68, coaepXXNT COXpaHeH-

Hble B MBCH-Ex 6ainTbl koHdurypauuun. dopmat oTBeTa npmeeaeH B Tabnuvue A.15.

Tabnuua A.15 - OTBeT Ha 3anpoc 69 (68)

I;Z';_?: Hpumera;::quuﬂ OnucaHue 6anta
0 1 Howmep ycTtponcTea
1 69(68) Homep cpyHKummn
2 7 Yucno 6ant
3 5 KoHdpurypauusa CBA1
4 6 KoHdourypauna CB[2
5 19 KoHdpurypauuna CBO3
6 193 KoHurypauusa Pene1
7 194 KoHdurypauus Pene2
8 10 3apepxkka cpabartbiBaHus (kaHan 1)
9 200 3apepkka cpabartbiBaHus (kaHan 2)
10 222 KoHTponbHasa cymma
11 132

[ns nony4eHnsa coxpaHeHHbix B MBCH-Ex 6anT koHdurypaummn YB goctaTtoyHo oT-

npaBuTb 3anpoc 68 6e3 nons AaHHbIX.
A.4.6 BEPCWA MUKPOMPOIPAMMbI. @YHKLUNA «77»

Bepcua mukponporpammbl BbIBOAUTCS Mo 3anpocy 77. Bepcunsa Heobxoanma ans
onpeneneHus, kakass Mukponporpamma 3awmta 8 MBCH-Ex v npuHaTus pewexms o6
obHoBneHun npowmekn nnm sameHe MBCH-Ex. Takxke, no aTon KomaHae BbIBOAUTCS KOH-

TpornbHasi cyMMa MukponporpaMmmbl. opmMaT oTBeTa NpuBeaeH B Tabnuue A.16.
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Tabnuua A.16 - OTBeT Ha 3anpoc 77

Honvnep i 3HadeHn OnucaHue 6anTa
6anta 6aunTa
0 1 Homep ycTponcrtea
1 77 Homep cyHKUmnK
2 4 Yucno bant
3 1 Vi
4 5 V2
5 0 V3
6 33 V4
7 0x2D CS H
8 OxE6 CS L
9 112 KoHTposibHas cymma
10 85

Bepcua mukponporpammel npeactasnseT cobon CTpoky, COOPMUPOBAHHYIO U3
NPUHATBIX 3HaYeHUn cnegyowmnm obpasom: «V1.V2.V3.V4x», roe V1 — ctapwmn 6anT.

B Tekywem npumepe Bepcus mukponporpammel 1.5.0.33.

KoHTporbHas cymma MukpornporpaMmmbl BbIBOAUTCA B BUAe ctapwero CS Hu

mnagwero CS_L 6ant. B gaHHOM npumepe KOHTporbHas cymma paBHa 0x2DES6.
A.4.7 HACTPOWKA MOHWUTOPA BPALLEHUA 1 MOPOIOB. OYHKLUMN «78» N «79»

[nsa Toro, 4yto661 MBCH-EX Mor npaBuiibHO onpeaensaTb CKOPOCTb BpaleHUsa Ko-
neca c nomouubto gartumkoB ctaHgapta «NAMUR», a YB pearnpoBaTb Ha MOBbILLEHNE UNK
NMOHMXKEHME CKOPOCTM BpaLLEHUS, CrieayeT YCTaHOBUTbL HECKOSbKO NapamMeTpoB C MOMO-
Wbto pyHKuMKM 79. Takke 30ecb yCTaHaBMBAETCA NOPOr CTOPOXEBOrO cHETYMKA UK No-

nynepuog genutens. dopmat 3anpoca npueedeH B Tabnvue A.17.

Tabnuuya A.17 - 3anpoc 79

Honvnep MLEE SHadehns OnucaHue 6anta
6auTa 6auTa
0 1 Homep ycTponcTtea
1 79 Homep cyHKUmnK
2 4 ACCT1
3 2 Nzl
4 3
5 332 UST1
6 60 ACCT2
7 8 Nz2
8 39
9 16 UST2
10 65 KoHTponbHasi cymma
11 20
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ACCT 1 — BpeMsi HaKoMNmeHNsa CKOPOCTM BpalleHna no Bxogy 1. MoxeT npuHumathb
3HaveHus: 1, 2, 3,4, 5, 6, 10, 12, 15, 20, 30, 60 cekyHg (no ymonyanuto 4 c). Yem ACCT
BonbLe, Tem 6onee TOYHO M3MEPSIETCS CKOPOCTb BpaLLEHWs!, Koraa OHa OTHOCUTENBHO
NOCTOsIHHA. YeM MeHbLLEe BpeMs HakonneHus, Tem boictpee MBCH-EXx pearvpyeT Ha 13-
MeHeHue ckopocTu. Ecnn B TeveHne ykasaHHOro BpeMeHn Ha BXOA He NocTynaeT HU of-
HOro nmnyrnbca, 3HavyeHme F60 (CKopoCTb BpalleHust) ObHynseTcs.

Nz 1 — yMcno nmnynbCcoB, NocTynarwmux Ha Bxog 1 3a ogmH obopoT. [lonyckatoTca
3Ha4vyeHuda ot 1 oo 254.

UST 1 — noporoBoe 3Ha4yeHne o60poTOB B MUHYTY MO BXoA4y 1, Nnpy KOTOPOM Npo-
ncxoaut cpabaTbiBaHue YB, ckoHMrypmpoBaHHOro Ha aTy oyHKumto. [lonyckaeTca 3Ha-
YyeHue napameTpa oT 1 0o 65535. B pexume «enumernb» ncnonb3yeTca Kak gnuTenb-
HOCTb nosynepuoa BbIXOAHOIO cUrHana, a B pexunme « Cmopoxeeol cHemyuKk» — Kak
Touka cpabaTbiBaHUS.

ACCT 2 — BpeMsi HaKOMMeHNa CKOPOCTU BpaLLleHNs No Bxogy 2.

Nz 2 — 4yncno uMnynbLCOB, MOCTYNaKLWMX Ha BXOA 2 3a oanH 060poT.

UST 2 — noporoBoe 3HayeHune no exoqy 2.

[MonbiTka yCTaHOBKM HYNEBbIX 3HAYEHUN B Ka4yeCcTBe napaMeTpoB He NPUBOAUT K
owKnbke, HO COOTBETCTBYIOLLMIA NapaMeTp COXPaHUT CBOE MpeXHee 3Ha4YeHue.

OTBeT Ha 3anpoc 3anucu 79, a Takke Ha 3anpoc YTeHust 78 npueeaeH B Tabnu-
ue A.18.

Tabnuua A.18 - OtBeT Ha 3anpoc 79 (78)

Felsgll\;lﬂf: nP“Me6pa;::“eH"" OnucaHue 6aiTa
0 1 Homep ycTponcTtsa
1 79 (78) Homep cyHKUmnK
> ) Yncno Gant
3 4 ACCT1
4 2 Nzl
5 3
° = UST1
7 60 ACCT2
) 8 Nz2
9 39
= e UST2
11 65
> 0 KoHTponbHas cymma
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[ns nony4eHna coxpaHeHHbix B MBCH-Ex 3Ha4yeHnin napameTpoB AOCTAaTO4YHO OT-

npaBuTb 3anpoc 78 6e3 nons AaHHbIX.
A.5 3ALUTA BCTPOEHHOIO MPOrPAMMHOIO OBECMEYEHUSA
A.5.1 3ALUTA MUKPOMPOrPAMMBI

Mpw yCTaHOBMEHHbIX BUTax 3alwmnTbl B CEPUAHOM U3AEeNWM, KOO MUKPONPOrpaMMbl
HeLOCTYMNeH ANs YTEHUS U3BHE.
MwukponporpaMmma MMeeT KOHTPOSIbHY0 CYyMMY, KOTopasi BbIBOAUTCS Mo 3anpocy 77

yepes nHTepdenc RS-485.
A.5.2 3AWNTA HACTPOEK

Mpwn 3anucu koHdurypauumn (dpyHkums 69), nepebiM B Nose gaHHbIX JOMMKEH coaep-
XaTbcsa naposib — 6anT co 3HayveHnem 207. Ecnu MBCH-Ex He oBGHapyXuT naponb, TO
COXpaHeHne HOBbIX 3HA4YEHU He NPOM30NIET.

Kak npu 3anucu koHdurypaumi, Tak n npu 3anncu napameTpoB TaxomeTpa (PyHK-
umnsa 79) noboe HyneBoe 3HaYeHMe B Ka4yecTBe HOBOro napameTpa dyageT npoMrHopmpoBa-
HO, COOTBETCTBYHOLLMI NapameTp Unn KOHurypaumst He 6yayT 3aMeHeHbl. Kaxabin 3a-
npoc no npotokony Modbus coaepXXmUT KOHTPOSbHY0 CYMMY, NPy HEAENCTBUTENBHOCTU
KOTOPOW HUKaKMUX N3MEHEHUIN NapaMeTpPOB He NPOn3onaeT.

3Ha4vyeHnsa napamMeTpoB 1 KoHGUrypauumn ¥YB xpaHATCS B 9HeproHe3aBMCUMOK Na-
mMaTu. MNpu BkntoveHn MBCH-Ex 9Ty 3HavyeHnst 0TTyga U3BnekatTcs, NOACHNTbIBAETCS
NX KOHTPOSbHasi CyMmMa, NPOM3BOANTCS Onepauns ¢ KOHCTAHTHBIM KINKOYOM, a pe3ynbTaT
CpaBHMBAETCH CO 3HAYEHMEM, NOACHMTAHHbBIM NPU 3anNuUcyn HAaCTPOeEK B NamMaTb. B cniyvae
HecoBnageHnsa Bce napamMeTpbl U KOHurypaumm copacbiBatoTcs 40 3HA4YEHUIA N0 YMOII-

YaHUIO.
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