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HaHHoe pykosodcmeo no sKkcrnnyamayuu sensemcs ocpuyuanbHol OoKymeHmauyuel npednpusmusi
MUWKPOIJT.

lpodykuyusa npednpusamus MWKPOJI npedHa3HavyeHa Ons IKcayamauuuy, KeanuguyupoeaHHbIM
repcoHarsnioM, MPUMEHSIIOWUM coomeemcemeyowue npueMbl, U MosbKo 8 UEeNsiX, ©fUCaHHbIX 8 Hacmosiuem
pykosodcmase.

Konnekmus npednpusmusa MUKPOIT ebipaxxaem 6onbwyr fpusHamernbHOCMbs meM crieyuanucmam,
Komopsble npunazarom 6onbwue ycunusi 0ns noddepXxKu omedyecmeeHHo20 npou3sodcmea Ha Hadnexauwem
yposHe, 3a mo, 4mo OHU euje cbepeanu ceoro cusy dyxa, yMeHue, cIocobHocmu u manaHm.
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Hacrosilwee pykoBOACTBO MO 3KCNfyaTauuv npeaHasHavyeHo Anst O3HaKOMIIeHWst noTpebutenen ¢ HasHavyeHveM,
MoAensimu, MPUHUMNOM AEeWCTBUSi, YCTPOWCTBOM, MOHTaXOM, 3Kchnyatauueh u obcnyxuBaHuem npeoGpasoBaTtensi
NOCTOsIHHOro HanpshkeHusa u Toka NMHC-11 (B pansHenwem — npeobpasosatens MHC-11).

BHUMAHMUE !!!

Mepen wucnonb3oBaHWeEM npeo6pasoBaTenﬂ, nomanyMCTa,
O3HaKOMbTECb C HaCTOALLMM PYKOBOACTBOM NO 3KCniyatauunun.

MpeHebpexeHne Mepamu NPegoCTOPOXHOCTM W Npasunamu
aKcnnyataunMm MoXet CTaTb FIpVI‘-II/IHOVI TpaBMUpPOBaHUA NepcoHana unun
nospexaeHnsa obopynosaHums!

B cBA3aM c nocTosiHHOW paboToit MO COBEPLUEHCTBOBaHMIO
usgenus,  MoBbllLAKOWEN  ero  HageXHoCTb M\ ynydwiaroulen
XapaKTepPUCTUKUN, B KOHCTPYKLMIO MOTYT GbiTh BHECEHbI, HE3HAUMTESbHbIE
N3MEHEHMs1, He OTPaXKEHHbIE B HACTOALLEM U3OaHUM.

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HavMeHoBaHUsIX NapaMeTpoB, HA PUCYHKaX, NPY LNMPOBbIX 3HAYEHUSIX U B, TEKCTE UCMNOMb30BaHbl COKPaLLEHUS 1
abb6peswuaTyphbl (cM. Tabnnuy 1.1), o3HavatoLwme crneqyoLlee:

Tabnuua | - CokpaweHus n abbpesnatypsbl

AG66peBuartypa (cumBon)

MonHoe HaMMeHOBaHue

3HauyeHue

PV nnn X

Process Variable

N3mepsiemast BenuymHa (KOHTPONMPYEMbIN U PEryrnvpyeMbli
napaverp)

T, t Time Bpewms, nHTepBan BpemMeHn

Al Analogue Input AHanorosbIi BBOA,

AO Analogue Output AHanoroskIN BbIBOA

DO Discrete Output OncKpeTHbIN BbiBOA

EEPROM Electrically Erasable AnekTpuyeckn cTupaemMoe nepenporpammmpyemoe
Programmable Read-Only MOCTOAHHOE 3anoMuHaroLee yCTponCcTBO
Memory

NVRAM Non Volatile Random Access OHeproHesaBncUMoe 3anoMuHarLLee YCTPONCTBO C

Memory

NPOn3BOJIbHbIM OOCTYNOM

B HammeHoBaHUAX

YPOBHEW KOHGurypaumm npeobpasoBaTens NpuHSATHI cregylowme 0603Ha4YeHUsl, KoTopble
COOTBETCTBYHOT ByKBaM NnaTUHCKOro andasuTa:
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1. OnucaHune npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBarens

111 MpeobpaszoBatens NMHC-11 npegHasHaveH Ans HenpepbiBHOrO Npeobpa3oBaHUSA CUrHaNoOB NOCTOSIHHOrO
HanpsKeHWUs1 UM Toka (04HO- NN ABYXMOMSAPHbIX) B YHU(MLMPOBAHHBIN aHanoroBbld O4HO- UMW OBYXMONSPHBIA CUrHan
NOCTOSIHHOTO TOKa, a Takke 06paboTku, nMpeobpasoBaHWs U OTOOpaKEHUS TEeKylero 3HayYeHWst BXOAHOro curHana Ha
BCTPOEHHOM 4eTblpexpaspsaHom uudpoBom aucnnee. lNMpeobpasoBaTenb NPUMEHSETCA ONA KOHTPOMS 3MeKTPUYeCcKmX
ceTel M yCTaHOBOK, ONS TernemexaHusauum v aBToMaTu3aumm oObeKTOB anekTposHepretukn u ACY Tl aHeproémkux
0OBbEKTOB pPasfMYHbIX OTpacnen NPOMbILLNEHHOCTH.

11.2 Mpeobpasosatens [MHC-11 oTHocuTcA K cpeAcTBaM W3MEPeHUs SMeKTPUYEcKUX »BennumH obLlero
HasHayeHus cornacHo NOCT 28261.

1.1.3  TlpeobpasoBaternb  (HOPMUPYET  BbIXOAHbIE  AMCKPETHblE  CUTHasbl . YNpaBRneHUss  BHELUHUMM
MCMONHUTENBbHLIMM MexaHW3MaMm, obecrneunBas OUCKPETHOe YrpaBfieHne B COOTBETCTBAM C 3aaHHON Morib3oBaTenem
TNOrMKon paboThbl.

1.1.4 lMpeobpasoBaTenb MoOXeT ObiTb WCNOMb30BaH B CUCTEMax pPerynupoBaHns W ynpasneHus
TEXHOMOTMYECKUMMN npoueccamMn B 3HepreTvke, MeTannyprum, B W3MEPUTENBHbLIX CMCTeMax W  WU3MepUTENbHO-
BbIYMCIINTENbHBIX KOMMEKCax.

1.2 O603Ha4YeHne npeobpasoBarens

lMpeobpasoBaTtens o6o3HavaeTca cnegyowmm o6pas3om:
MHC-11-AA-B<C-U-L,
roe:

AA - kog Bxoaa
01 -o1 0 MB go 75 mB,
02-0o710B oo 10B,
03-0o10B oo 158,
04 - o1 0B 0o 60 B,
05-010B go 100 B,
06 — ot 0 B oo 150 B,
07 — ot 0 B oo 250 B,
08 — ot 0 B 0o 500 B,
10 — o1t 0 MA Oo 5 MA,
11 — o1t 0 MA go 20 MA,
12 — o1 4 MA go 20 MA,

B — ko4 BbIXO4HOIrO aHanoroBoro curHana.
1—-01 0 MA 00 5 MA,
2 — o1 0 MA 0o 20 MA,
3 —014 MA go 20 MA,
4-010Bpo10B,
5—-01-5MA 0o 5 MA,
6 — o1 -20 MA 0020 MA,
7-01-10 B no'10 B,

U — HanpsxeHue nuzaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSIHHOIO TOKa,

L — ncnonHeHne nepeaHei naHenu (0603HavYeHe KHOMOK, UHAMKaTOPOB M anucnnes):
UA — yKpauHckoe;
EN — aHrnuickoe.

Hanpumep, 3akasaHo npeobpazosamesns: [MHC-11-01-2-220-UA

Mpy 3TOM M3rOTOBMNEHMIO U MOCTaBKE NOTPEOUTENO NOANEXKMNT:

1) npeobpaszoBaTenb NOCTOSAHHOrO HanpsbkeHus u Toka NMHC-11,

2) Bxop npeobpasoBaTens kog 01 - ot 0 MB go 75 mB,

BbIxoA aHanoroBbii AO koA 2 — NOCTOSAAHHbLIN ToK oT 0 MA go 20 MA,
HanpsbkeHne nutaHusa kog 220 - 220B nepeMeHHOro Toka,
ucnonHeHue nepegHen naHenu kog UA — yKkpanHckoe.

—~ — — ~—
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BHumaHue!
NPUCYTCTBYIOT [AManasoH BXOAHOIO CWrHamna, Tunbl
npeobpasoBaTens U UCNONHEHUE NepeaHen naHenu.

Hanps>xxeHne

1.3 TexHM4YecKne xapakTepucTukmn npeodpasoBarens

OcHoBHble TexHuyeckne xapakrtepucTtukun NMHC-11 oTBevatoT ykasaHHbIM B Tabnuuyax 1.3.1 — 1.3.6.

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuvua 1.3.1 - TexHu4eckne xapakTepucTyky aHanoroBoro BXoa

HOro curHana

ﬂpm 3akase npeo6pa3OBaTenﬂ Heobxoanmo yKa3blBaTb €ro nosfiHoe Ha3BaHMe, B KOTOPOM
aHanorosoro M AUCKPeTHbIX BbIXOO40B,

nMTaHUA

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KonunyecTtBo aHanorosbIx BXOAOB

1

[lmana3oH n3ameHeHUs1 BXOAHOIO curHana
- HanpsPKeHNe NOCTOSIHHOIO TOKa, O4HOMNONSPHOE
U1 OBYXNONApHOe

- NOCTOAHHOIO TOKa

OT 0 MB go 75 mB (c wyHTa), RBX=250 KkOM
Ot 0B o 10 B, RBx=130 KOM

O1 0B o 15 B, RBx=200:kOm

OT1 0B o 60 B; RBx=267 kOMm

Ot 0B go 100 /B, RBx=200 kOm

Ot 0B go 150 'B, RBx=667 kOm

OT1 0B o 250 B, RBXx=667 KOM

Ot 0B go500 B, RBx=1;3 MOm

Ot 0MA 1o 5 MA, RBx=15 Om
Ot 0 MA 0o 20 mMA, Rex=3,75 Om
Ot 4 MAgo 20 mA/RBx=3,75 Om

PaspeLuatowasi cnocobHoctb ALLM

16 pa3psaoB

Mpegen gonyckaemon OCHOBHOWM NpuBegeHHOW NorpeLHocTn
M3MepeHUs BXOOHOIO curHana

£0,25 %

Mpenen ponyckaemow 4ONONMHUTENBHOW NOrPELUHOCTH, BbI3BAHHOMN
M3MEHEeHVWEM TeMNepaTypbl OKpyXxatoLer cpegpl

<0,2%/10°C

Mpenen ponyckaemow AOMNONMHUTENBHOW NOrpeLLHOCTY, BbI3BAHHOMN
M3MEHEHMEM HanpPsHKeHUs1 MUTaHWUSA OT HOMUHANbLHOIO 3HAYEHUS B
AvanasoHax, ykasaHHbIx B Tabnvue 1.3.5

<0,1%

Mpepen ponyckaemow AOMNONMHUTENBHOW NOrpeLLHOCTY, BbI3BAHHOM
OEeNCTBMEM NOCTOSIHHBIX MArHUTHBIX MU NEPEMEHHbIX MONen
CeTeBOW YacTOThl C HANPsPKEHHOCTbIO Ao 400 A/m

<.0,2 %

Mpenen ponyckaemow ONONMHUTENBHOW NOrpPeLLHOCTH, BbI3BaHHOMN
N3MEHEHWEM COMPOTUBIEHNS Harpy3ku Ha 50%OT AoenycTuMoro
3Ha4YeHWs1 CONMPOTUBIIEHNS HArpy3KkW, yka3aHHOro B Tabnuue 1.3.2

<0,2%

Bpemsi npeobpasoBaHus

He Gonee 6 cek

MpegenbHas neperpyska (0T AvMana3oHa BXOGHOro curHana)

B 2 pasa

MakcrumanbHoe BpeMsi neperpysku

He 6onee 5 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

Bxoa ranbBaHWYeCcku U30NMPOBaH OT aHaNoroBoro
BbIXOAa W OCTanbHbIX Lenew, HanpsixeHne
ranbBaHNYecKkon pa3Bsa3ku He meHee 4000 B

1.3.2 AHanoroBbIN BbIXOAHOM cUrHan

Tabnuua 1.3.2 - TexHn4Yeckme xapakTepucTMKN aHanoroBoro yHMULIMPOBaHHOIO BbIXOAHOIO CUrHana

TexHU4ecKkas xapakTepucTuka

3HauyeHune

KonunyecTBo aHanoroBbIx BbIXOO0B 1

Tuvn BbIXOQHOrO aHaNoroBorQ curHana
[OCTOSIHHbIV TOK:

OT1 0 (-5) MA g0 5 MA,
Ot 4 mMA po 20 MA, RH

OT10(-10)B 1o 10 B,

YHudmumpoaHHble (FTOCT26.011-80)

RH <2000 Om

Ot 0 (-20) MA 1o 20 MA, RH < 500 Om

<500 Om

HaI'IpFl)KeHI/Ie NOCTOAHHOIO TOKa:

RH = 2000 Om

BenununHa nynbcaunn BbIXOOHOro curHana
NOCTOAHHOIO TOKa U Hanpsi>XeHus

< 0,25 % BepxHen rpaHuLbl UAMEHEHMS BLIXOAHOIO curHana
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1.3.3 [IncKkpeTHble BbIXOAHbIe CUrHanbl

PeneliHbin Bbixoa

Tabnuua 1.3.3- TexHn4eckne xapakTepucTUKM AUCKPETHbIX BbIXOAHbBIX CUTHANOB. PenenHbli BbIxog

TexHuUYecKasa xapakTepuctuka

3HauyeHune

Konunyectso ANCKPETHbIX BbIXO40B

2

Twvn BbIxoAa

[NepeknioyatoLwmne KOHTaKTbl pene

MakcrmanbHoe HanpskeHne KOMMyTauum
nepemMeHHOro Toka (AelicTByioLLee
3Ha4eHve)

250B

MakcumanbHoe 3HaveHne nepemMeHHoro
TOKa

< 8 A npv pe3NCTUBHOW Harpyske
< 3 A npuv HAYKTUBHOW Harpyske (cos@=0,4)

MakcumanbHoe Hanps>XeHne KoMmyTauuun
NOCTOAHHOIO TOKa

ot 5B oo 30B

MakcrmanbHoe 3HaYeHne NOCTOAHHOTO ToKa
Npy KOMMyTaLuUM Pe3NCTUBHOW Harpy3kow

oT10MA OS5 A

[anbBaHWYeckas pasBsi3ka AUCKPETHbIX
BbIX040B

Bbixoabl ranbBaHUYeCK M30NMpPOBaHbl MEXAY CO60M, OT BXOAaA M OCTarnbHbIX
Lenen, HanpshKeHne raribBaHN4Yeckon pasesaskn He MeHee 1500 B

Cwurnan nornyeckoro "0"
CwurHan nornyeckomn "1"

Pa3oMKHYTOE COCTOsIHME KOHTAKTOB pefie
3aMKHYTOE COCTOSIHWME KOHTAKTOB perne

1.3.4 NMocnepoBaTtenbHbIN MHTepdelc RS-485

Tabnuua 1.3.4 - TexHnYeckmMe xapakTEPUCTUKM NocegoBaTensHoro MHTepdenca RS-485

TexHU4ecKas xapakrepucTuka

3HaueHue

KoHdourypauumm cetu

MHoroToyeyHasn

Konunyectso npnbopos

32 Ha OHOM CEermeHTe

MakcumanbHasa gnvHa nuHum B npegenax
OHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX NepegaTynkon

1

[nana3oH ceTeBbIX agpecos 255

CkopocTb 0OMeHa/annHa NMHUKM CBA3N 62,5 kbut/c 1200 m

(3aBUCKMMOCTb 3KCMOHEHLManbHas): 375 kbut/c 300 m
2400 kbut/c 100 m
10000 kbutic 10m™m

lpumedaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCnosb308aMmb 3KPaHUPO8aHHbIe 8UMbIe Napbl.

Tun npuemonepenaTt4ynkoB

[OnddepeHumansHbIA, NOTeHUManbHbIN

Bun kabens

Burasi napa, 9KkpaHMpoBaHHas BUTas napa

[anbBaHW4eckas pasBA3ka

MHTepgeiic ranbBaHN4eCKU U30NUPOBaH OT BXOAOB-BbIXOAOB U OCTarbHbIX
uenen

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

Onsa KoHUrypmpoBaHusa perynatopa, Ans UCrnonb3oBaHUs B Ka4yecTse
yAaneHHOro ycTpowcTBa npy paboTe B COBPEMEHHbIX CETSX yrpaBrneHus n
cbopa uHhopmaumn (npuema-nepenadn KOMaHa U AaHHbIX)

1.3.5 dnekTpuyeckme aaHHble

Tabnuua 1.3.5 - TexHn4yeckue xapakTepUCTMKN IMEKTPONUTaHNS

TexHUYecKkas XxapakTepucruka 3HauyeHue

AnekTponuTaHue (NOAKIOYEHME K CETH) ~ 220 (+22; —30) B, (50 +1) 'y
=24 (16)B

MoTpebnsiemas MOLHOCTb 5 BA
Tok noTpebnexusi no NuTaxHuio 24B <170 MA
MopkntoyeHve C nomoLLpblo pazbemMa — KNeMMbl

1.3.6 Kopnyc. YcnoBus akcnnyaTtauum

Tabnuua 1.3.6 - Ycnosus akcnnyataumu
TexHU4ecKasi XxapakTepucTuka 3HayeHue

Twn kopnyca

JluTon nnacTMaccoBbI KOpnyc ¢ 3axBaTtom Ans MoHTaxa Ha DIN-penbc 35 mm

Kpennexuve kopnyca

B anekTpowumTax

[abapuTtHble pasmepsbl (B x LU x I7), Mm

115 x 100 x 110

TemnepaTypHbI AvanasoH

-40°C ... +70°C

Knumatumyeckoe UcnonHeHme

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3
KoHAeHcaumu Bnaru (npu Temnepatype +30°C) B 3aKpbITbIX MOMELLEHUSIX NPU
OTCYTCTBUM B BO3JYXe MbIfN, arpecCcUBHbIX NapOB 1 ra3oB

ATMOCcdepHoe gaBrneHve

ot 84 oo 106,7 klMa

Bubpauus ¢ yactoTou o 60 Ny c amnnutygon go 0,1 mm
MomeLleHne 3aKpbITOE B3pbIBO-, NOXXapobe3onacHoe
MonoxeHue Npu MoHTaxe JTroboe

CTteneHb 3almnThl IP30

Macca < 0,6 kr
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1.3.7 Mo cToWKoCTN K MexaHn4eckoMy Bo3aencTeumio npeobpasosatens MHC-11 oTBevaeT ncnonHeHuto 5 cornacHo
FOCT 22261 .

1.3.8 CpenHee Bpems HapaboTkM Ha OTKa3 C Y4YETOM TEXHUYECKOro o6CnyXuBaHus, perrnameHTUPOBaHHOIO
pPYKOBOACTBOM MO 3KCnnyaTaumu, - He MmeHee Yyem 100 000 yacos.

1.3.9 CpenHee Bpemsi BoccTaHOBIeHUs paboTtocnocobHocTn MHC-11 — He Gonee 8 yacos.

1.3.10 CpepHuin cpok akcnnyataumm — He meHee 10 net. KpuTepuin JonycTMMOW rpaHuubl akcnnyaTauum —
3KOHOMUYEeCKas HelenecoobpasHOCTb AanbHENLWEN SKCnnyaTaumm.

1.3.11 CpegHun cpok xpaHeHusi — 1 rog B ycnosusx no rpynne 1 FOCT 15150-69.

1.3.12 W3onauma anektpuyeckux uenen MHC-11 oTHocuTenbHO Kopryca u mexay cobon npu Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTEnbHOM BRnaxHocTn Bo3ayxa Ao 80% BblAEpXKMBAET. B\ TeYeHUn 1 MUHYTbI
OeNCTBME WUCMbITAaTENbHOrO HAaMPSPKEHUS MpaKTUYecKU CuHycoupanbHou dopmbl yactoton (80, + 1) Ty ¢ pevictByowmm
3HaYeHneM:

—4000 B — gns uenen ¢ HOMMHanNbHbIM HanpsXXeHnem o 650 B,

— 1500 B — gns uenen ¢ HOMMHanNbHbIM HanpsXeHnem o 250 B,

— 500 B — gns uenen ¢ HOMMHanbHbIM HanpsXeHnem o 50 B.

1.3.13 MuHumManbHO [ONYCTUMOE 3NEKTPUYECKOE COMPOTMBIEHWE U30MSAUMU MpUM TemnepaType OKpyXaroLlen
cpenpl (20 + 5) °C 1 oTHocuTenbHOW BNaxHocTn Bo3ayxa Ao 80% cocTtasngeT He meHee 20 MOm.

1.3.14 Tlynbcaumsi BbIXOAHOIO CUrHamna MOCTOSIHHOrO TOka M HamnpsbkeHus/He Gonee 0,25% BepxHero npegena
N3MEepEeHMs.

1.3.15 Bpems yctaHoBneHus pabo4yero pexvma (npeasaputenbHbli nperpes) He 6onee 30 MyH.

1.3.16 TlpeobpasoBatenu BbiaepxuBalT 6e3 nosBpexaeHWnmNEPErpy3ky BXOAHbIM curHanom, pasHbiM 200 %
MaKCMMarnbHOro 3Ha4eHns gmanasoHa n3mMepeHun.

1.3.16.1 3Ha4eHne BbIXOAHOrO cUrHana NnocTosHHOro Toka npy neperpyske He 6onee 25mA.

1.3.16.2 3Ha4eHve BbIXOAHOrO CUrHana NoCTOAHHOLO HanpsXkenns npu neperpyske He 6onee 12B.

1.3.17 lMpeobpa3oBaTenu BblAEPXKMBAKOT 63 NOBPEXKAEHUNA ONUTENbHBIA paspbiB LIENW Harpy3ku UM KOpoTKoe

3aMblKaHWe BbIXOQHOrO aHaroroBoro cCurHana MNOCTOSIHHOFO Toka. BenuvuuHa HanpspkeHWst Ha pPasoMKHYTbIX BbIXOAHbIX
KOHTaKTax npu 3aToM - He npesblwaeT 28 B. BenuumHa BbIXOOAHOIo ToKa - He npeBbiwaeT 25MA.

1.4 CocTaB npeobpasoBarens
1.41 KomnnekT noctaeku npeobpa3soarensi MHC-11 npuBeneH B Tabnvue 1.4.1.

Tabnuua 1.4.1 - Komnnekt noctagku,.npeobpasosatenst NMHC-11

O603HavyeHne HanmeHoBaHue npeobpa3oBarens KonuyectBO
MPMK.411522.001 MpeobpasoBaTenb NOCTOAHHOrO HanpsbkeHns 1 Toka MHC-11 1
PykoBOACTBO Mo,aKcnyaTaumm
MPMK.411522.001 PO | (43 pacueTas 1 ak3emnnsp Ha noboe KONMYeCcTBO U3AeNui Npu NocTaBke B 1

OLVH afpec)
MPMK.411522.001 MNC /| lMacnopt

1
734-103 PoseTka yrnosas 1
232-104/026-000 PoseTka yrnosas 1
232-103/026-000 Po3seTkayrnosas 1
232-106/026-000 PoseTka yrnosas 1
231-131 PblYar MOHTaXHbIV 1
734-230 Pblyar MOHTaXHbIN 1

1.5 YerponcrBo npeobpa3soBarens

1.5.1 Npeobpasosatens MHC-11 ckoHCTpyMpoOBaH No 61104HOMY NMPUHLIMNY W BKITHOYAET:

® NMTOW y4apOnpOYHbIfA NacTMaccoBbIn KOpMyc,

e (hpoHTanbHbIN 6NOK NnepegHel NaHenu ¢ anemeHTamy obcnyxmeaHus (knaBmaTypow) 1 MHAMKaLUn,
e GOk 3aHel YacTu C yCTaHOBMNEHHbIMU 3axBaTaMu Ans MoHTaxa Ha DIN penbc.

1.5.2 CeTeBoW pasbeM 1 pazbeMbl 4N NOAKMIOYEHUS BHELLHNX BXOAHbLIX W BbIXOAHbLIX Lienen pasmeLLeHbl cBepxy un
CHU3y npe06pa3OBaTen;|.
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1.6 CpencTBa U3MepeHUA, UHCTPYMEHT U NPUHAAEeXHOCTHU

1.6.1 MNepeyeHb cpeacTB M3MEPEHUS, MHCTPYMEHTa U NPUHaANEXHOCTEN, KOTOpble HEOBXOAMMbI NPY SKCNyaTaumm
npeobpasoBatens NHC-11, npuBeaeHsl B Tabnuue 1.6.1.

Tabnuua 1.6.1 - NepeyeHb CPEeACTB UBMEPEHWUS, UHCTPYMEHTA W NPUHAANEXHOCTEN, KOTOPble HEODXOAMMbI NpK SKCNyaTaumm
npeobpasosartens NHC-11

HavnmeHoBaHuWe cpeacTs W3MEPEHNS, UHCTPYMEHTa 1 HasHaueHme
npuHaanexHocTen
1 BonbTmeTp yHuBepcanbHbin L300 M3amepeHne BbIXOAHOrO CUrHana n KOHTPOsb HaNPSPKEHUS NMUTaHNS
2 OncbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana
3 MerommeTp $4108 VI3mMepeHne conpoTUBNEHNS N30NsaUnn
4 TTMHUEeT MeanUMHCKUI [MpoBepka kavyecTBa MOHTaxa
5 OTBEpPTKA Pasbopka kopnyca
6 Msrkast 6513b OumncTka OT Nblv 1 rpssu

1.7 MapkupoBKa u nnomoupoBaHue

1.7.1 MapkupoBka npeobpasoBaTtenisi BbinofiHeHa cornacHo FOCT 26828, Ha Tabnuuke ¢ pa3amepamu COrfacHo
FOCT 12971, koTopas kpenuTtca Ha GOKOBYHO CTEHKY Kopnyca npeobpasoBaTensi:

1.7.2 Ha Tabnuyke HaHeceHbl Takue 0603HaYEHUS:

a) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

©) HaMmeHoBaHue npeobpasoBarens;

B) ycrnoBHoe 0603HayeHue;

r) o603HayYeHne UCNOMHEHUS;

[) NopsiAKOBbIN HOMep NpeobpasoBaTtens No cucTemMe HyMepawun NPeARpUATUA-N3roTOBUTENS;

e) rog n KBaptall U3rotoBl1€HUA;

1.7.3 TnombuposaHne npeobpasoBaTens nNPeanpUATUEM-U3rOTOBUTENEM MPW BbINYCKE W3 MNPOU3BOACTBA He
npeaycMoTpeHo.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasoBaTterns cooTBeTcTByeT TpebosaHuam TOCT 23170.

1.8.2 Wspenve B COOTBETCTBMM, C KOMMIEKTOM MOCTaBKM YMakOBaHO COMMacHO 4epTexam npeanpuaTms-
N3roToBuUTENS.

1.8.3 Wspgenve B TpaHCI'IOpTHOVI Tape TpaHcnopTupyetca MeNKMMn OoTnpaBlieHNnAMN  Xene3HOO0POXHbIM
TPaHCMOPTOM (KprTbIMM BaFOHaMVI) nnn-gpyrmm BUMOOM TpaHcnopTa.

1.8.4 N3penve noasepxeHo KoHcepBauuun cornacHo FOCT 9.014 ans rpynnsl llI-1, kaTeropmmn 1 ycnoeuii xpaHeHns
M TPAHCMOPTUPOBKM - 4 (BapuaHT BPEMEHHOWBHYTPEHHEN ynakoBku BY-5, BapmaHT 3awmtsl B3-10).

1.8.5 B kayecTBe NOTpeOUTENLCKON Tapbl MPUMEHSIIOTCA KapTOHHble KOPOOKM K3 rodpuvpoBaHHOrO KapToHa
cornacHo FOCT 7376 v MELLKM 13 NONUITUNEHOBOW NNEHKX TonwnHon He meHee 0,15 mm cornacHo FTOCT 10354.

1.8.6 Npun ynakoBke NpMMeHEHbI amopTU3aLUnoHHble Matepuansl cornacHo FOCT 5244.
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2. HazHayeHune. PyHKLUMNOHANIbHbIE BO3MOXHOCTHU

MpeobpaszoBatenu NMHC-11 npeactaensaoT coOOM HOBLIN KNacC COBPEMEHHBLIX YHUBEPCANbHbIX OOHOKaHasbHbIX
npeobpasoBaTeneli NOCTOSIHHOrO HAMPSKEHWSA 1 ToKa.

MpeobpaszoBaTtens NMHC-11 no3sonseT o6ecneunTb BbICOKYH TOYHOCTb U3MEPEHMUS TEXHONOIMYECKOro napameTpa.
Omnu4umensHoli ocobeHHocmblo npeobpasosatensa [MHC-11 gBnsetcs Hanuyuue ranbBaHWMYECKON MU3ONALUKU Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LIENbIO MUTaHUS.

MpeobpasoBaTenb NpegHa3HavyeH Kak AN aBTOHOMHOrO, Tak U Ans KOMMMEKCHoro mcnonb3oBaHus B ACYTI B
3HepreTuKe, MeTannyprum, XMMM4YeCckon, NULLEBON N APYrUX OTPACNAX MPOMbILLIEHHOCTU U HAPOAHOM XO35IUCTBE.

lpeo6bpa3zoeamens MMHC-11 npedHa3Ha4YyeH:

® NS HeMpepbIBHOro Npeobpa3oBaHns CUrHanoB NOCTOSAHHOIO HANPSXKEHWS UNW/ToKa,(0AHO= N ABYXMONSAPHBIX) B
YHU(PMUMPOBAHHBLIA  aHanoroBbln  OAHO- WNW  ABYXMOMSPHBLIA  CUTHAN MOCTOSHHOIO  'TOKa, 'a \Takke obpaboTtku,
npeobpasoBaHnsa 1 O0TOBpaKeHUsT TeKyLLero 3Ha4yeHuss BXOOHOrO CUrHamna Ha BCTPOEHHOM YeTbipexpaspsaHoM LndpoBoM
avcnnee,

e nNpeobpasoBaTtens paboTaeT kak YCTPOWCTBO CUrHanu3auum Beixo4a U3MepsemMoln BXOAHOW BENWUYMHbI 3a YCTaBKu
curHanusauum,

e npeobpa3oBaTenb (HOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHamnbl YAPaBMEHWS/ BHELHUM WCMNOMHUTENbHBIM
MexaHM3MoM, obecneymBas ANCKPETHOE yrnpaBlieHne B COOTBETCTBMM C 3a4aHHOV NOfb3oBaTenemM flornkon paboTsl,

e npeobpaszoBaTtenb (HOPMUPYET CUrHanbl TEXHONOrMYEcKoW cWrHanmm3auun. Ha nepegHeri maHenu wumMeloTcs
WHOMKaTOPbl AN CUrHanu3auuyM TEXHOMOrMYeCKM OMnacHblX 30H, CUMHanbl MPEBBILEHNUST (3aHWKEHUST) WU3MEPSIEMOro
napameTtpa,

e npeobpasosatens [MHC-11 MoxeT wucnonb3oBaTbCsi B CUCTEMax CUrHanu3auun, OMNOKMPOBOK M 3aluT
TEeXHOnornyeckoro obopyaoBaHus.

Cmpykmypa npeobpasoeamers lMTHC-11 nocpedcmeom KoHghuaypayuu moxem 6bimb
usMeHeHa makum ob6pa3omM, 4ymo Moaym 6bimb._ peweHbl crnedyroujue 3adavyu
asmomamu3sayuu:

v TIpeoOpa3oBaTelib-UHAUKATOP OJHOTO NapaMeTPa:¢,CUTHAIM3AIMEH, MUHUIMYMa H MaKCUMyMa
v YCTPOWCTBO CUrHanu3auum, AByX- Uy Tpexno3nLIMOHHORO. yNpaBneHust

v' CucteMbl IM(POBOI HHINKAIINK TEXHOIOTHIECKHUX MapaMeTPOB

v’ VianeHHble yCTPONCTBA CBA3M ¢ 0OBEKTOMM UHTHKAIAEH

v TeppUTOPHATBHO PACTIPEIENICHHBIE U JIOKAbHbBIE CHCTEMbI YIIPABJICHHS

v' VY naneHHblil c60p JaHHBIX, JUCTIETYEPCKNH KOHTPOIIb, YIPABICHHE IIPOM3BOJCTBOM

BHyTpeHHsi1 nporpammHas namsiib. npeobpa3oBatensa MHC-11 cooepxuT GonblUoe KONMYEeCTBO CTaHOapTHbIX
YHKUMIA, HEeoBXoaMMbIX ONA YnpaBreHUs  TeXHONOrMYeckMMI MpoLeccamm U pelleHnst GOMbLUMHCTBA MHXKEHEePHbIX
MPUKNagHbIX 3a4ad, HanpuMep, Taknmx Kak:

® CpaBHeHWe pesyrnbTaTta NnpeobpasoBaHMs C yCTaBKAMU MUHMMYM U MAkCUMYM, U CUTHaANM3aumio OTKIIOHEHWUIA,
® NporpammHas kannbposka KaHana mo BHeLIHeMYy 06pasLoBOMY NCTOYHWMKY aHanoroBoro curHana,

uncppoBas hunbTpauns(ans ocrnabneHnss BNNSHUA MPOMbILLITEHHBIX MOMEX),

npeobpasoBaTens BXOAHOrO CUFHaNa MaTeMaTU4eCKUMUN OYHKUUSIMMU,

KYCOYHO-NIMHENHAsA MHTEPRONALMS BXOAHOro curHana no 40-ka Tovkam,

MacLliTabmpoBaHue Lkanbl U3MepsieMoro napameTpa,

MHTErpupoBaHe aHanoroBoro curHana,

KOH(OUIYpUPOBaHWE JTOTNKNPaBbOTbl BbIXOAHBLIX AUCKPETHBLIX YCTPOWCTB U Mp.

MpeobpaszoBatens MHC-11 koHdUrypupyetcs npu noMowiM NepedHer naHenu npeobpasoBatens unu vepes
ranbBaHWYeckn pasfeneHnHbln uHTepdenc RS-485 (npotokon ModBus), 4to Takke noO3BONSiET UCMNONb30BaTh Npubop B
KayecTBe yAaneHHoro ycTponcTBa npu paboTte B COBPEMEHHbIX CETSX ynpaBneHusl u cbopa nHdopmaumm.

MapameTphbl koHDUrypauum npeobpasosatenst MHC-11 coxpaHsoTCcs B 3HEProHe3aBMCUMON NaMsATy.

Mpeo6pasoBaTenb NMHC-11 moxeT usrotaBNMBaThbCcA NO UHAMBUAYANIbHOMY TEXHUYECKOMY 3aAaHuio Ans
BbINOJIHEHNA KOHKPETHOW TeXHOJIOrM4YeCKOM 3aaayum.
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3. KoHCTpyKUMA npeobpaszoBartensa U npuHuMn padboTbl

3.1 NepenHsa naHenb Npeo6pasoBaTens

[Onsa wHabniogeHnsa 3a TexHomornyeckum npoueccoMm npeobpasosatens [THC-11 o6opygoBaH akTMBHbLIM
YyeTblpexpaspsaHbiM  LUMAPOBLIM  AUCNieeM Ans OTOBpaxeHWs U3MepseMon BenuYMHbl, HeoBXOoOUMbIM  KONMUYECTBOM
Knasuw 0o6CNYyXMBaHUS W CUrHaNU3aUMOHHbLIX CBETOAMOAHBIX WHAOMKATOPOB AMNA PasfUYHbIX CTaTyCHbIX PEXWMOB W
curHanos. BHewHun Bua nepegHen naHenu npeobpasosatens NMHC-11 npuBeneH Ha pucyHke 3.1. MabapuTHble pasmepsl
npeobpasoBaTens npMBeAeHbl B MPUNOXeHUN A.

Lincoposon
aucnnen
npubopa

CseToanoaHble
MHAMKaTOpPbI
MAX, MIN

<
O
a
X
=
N

CBeToanoaHbIN
VNHONKATOP
NHTepdenca

RS-485 O
.

CBeTo,qMO,u,the Knasuium
UHANKaTOPbI! nporpaMmmMmpo-
K1, K2 BaHUS

PucyHok 3.1 - BHelHul sud nepedHel naHenu npeobpasosamens MMHC-11

3.2 HazHauyeHune undpoBoro aucnnesa MNAPAMETP

Lindposon gucnnen nepepHer naHenu B pexvume PABOTA vHAMUMPYET 3HaYeHne M3MepsaeMon BENUYUHbLI, UIu
3Ha4YeHWe Ha BbIXO4e MPOorpamMmmMHOro yHKUUOHaNnLHOro Grioka.

B pexume KOH®PUITYPUPOBAHWE uudposoin aucnneit vHOUUMPYET YpPOBEHb KOHUrypauuu, 3aTtemMm Homep
NyHKTa MEHI0, 3aTeM, Murasi;- 3Ha4eHWe napameTpa BbIOPaHHOIO NyHKTa MEHHO.

3.3 HasHauyeHue cBeTroAMOAHLIX UHAUKATOPOB

e UHankaTop A

e Ungukatop V

e Unaumkartop K1
o Uupgukatop K2

e NupukaTop RS-485

CeeTutCHa (MUraeT), ecnv 3HaYeHne U3MepsieMON BernYMHbI NPEBbILLAET 3HaYeHNe YCTaBKu
cuUrHanm3auum oTkrnoHeHna MAX.

Ceetutca (Muraet), ecnv 3Ha4YeHUE WN3MEPSIEMOW BENIMYMHbI MEHbLUE 3HAYEHMUST YCTaBKU
curHanunsauum oTkrnoHeHns MIN.

CBeTunTCA, ecnu BKNOYEH NepBbIi ANCKPETHbIN Bbixoa DO1.
CBeTunTCA, ecnu BKNOYEH BTOPOW ANCKPETHbIN Bbixog DO2.

MwuraeT, ecnu nponcxoanT nepegaya AaHHbIX N0 UHTEPEENCHOMY KaHarny CBSA3W.
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3.4 HasHayeHue KnaBuLl

e KnaBuwa [A] Knasuwa BOJIbLUE.
B pexume PABOTA ncnonb3yeTcs AN NEePEKNOYEHNss MeXOY PexXumMmamMy oTOOpaxeHns TEKYLLMX U1
HaKOMIMEHHbIX 3HAYEHUI N3MEPSAEMbIX TEXHUYECKUX BEMNUYMH.
B pexunvme KOH®PUIYPUPOBAHMUE wcnonb3yetca AN WM3MEHEHUA 3HaveHWs napameTpa
HacTpoviku npubopa. Mpu KaXxaom HaXKaTuM 3TOM KNaBULLKM OCYLLECTBNAETCHA yBENUYEHNEe 3HaYeHNsI
n3meHsieMoro napameTtpa. [pu yaepXvBaHuM 3TOW KNaBULLIM B HAXaTOM MOMOXEHUU yBenuieHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

e KnaBuwa [V] Knasuwa MEHBLLUE.
B pexume PABOTA BmecTe ¢ knasuiweit MEHIO [4¥] ncnonbayeTtcs Ans iebpoca HakoMneHHbIX
(MHTerpanbHbIX) 3HaYEHUIN N3MEePSEMbIX TEXHUYECKUX BEFTUYMH.
B pexunme KOHD®PUIYPUPOBAHME wcnonb3yetca Ans W3MEHeHUs 3HavyeHus napameTtpa
HacTpoWkn npubopa. [llpn KaXOoM HaxaTuM 3TOW KMaBULLK - OCYLLECTBASETCS YMEeHbLUeHWe
3HavYeHns nameHsiemoro napametpa. [pu yaepXuBaHUM 3TOA _KNaBULLKM B HAXKATOM MONOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HEMPEPBIBHO.

e Knasuwa [t ¥] Knasuwa MEHIO.
B pexvme PABOTA cnyxuT Ana Bbi3oBa MeH KoHgurypauuu: Bmecte c knasuwen [V]
ucnonb3yeTca Ans cbpoca HakOMMEHHbIX (MHTerpasbHbiX) 3HaYeHN M3MepSEMbIX TEXHUYECKMX
BESUNYNH.
B pexxume KOHOUTI'YPUPOBAHMUE vcnonb3yeTcs Ans NpoABUWXKEHUsI MO MEHI0 KOHurypauum, ans
noATBepXAeHUs1 BbINOSHAEMbIX [OEACTBMA MAKM onepauuidi v Ans cukcaumm BBOAUMBIX
3Ha4YeHUn.

3.5 CTpykTypHasa cxema npeobpasoBarens MHC-11

CrtpykTypHas cxema npeobpasosatens [NHC-11 nokasaHa Ha pucykke 3.5.1.

: Y3en npeodpa3obaHus +5B ; }Unum
| CUZHONO NOCMOAHHOZ0 H=
Bxo3Hoil cLzkan om! HAMPAXEHUS Unu maka -158 = i |
3nekmpoycmaHoBku | NTH T l l }
= U 5B 5B |
[MHT }
\

|

|

| . HY ¢ U loyo= Uy )
b, e =0

|

|

—— e J
l— e v — — i
|
| A PV MMoxens uHGukamuuu U knobuamuyp }
| ; ‘
- MoK _ \
: f qJHHKLlﬁUﬂDDHE”bHHU onepamuBg20 Nlozuseckud anok 0ot | i
| %_‘ Hapanadittu u UnpareHss u E%E”ﬂfﬂﬁ;mm |
: mogmditpobo-us oy ngHKuéJﬁuHKuﬂbHuu - KOH(UZYpaLLY —Dtuzwnuaumup pZ 07 }
| -
| Ysen Lkl o ] ] R85
: UnynpabneHus 0bena |

[1TH —npeobpa3zosamerb «MOK — HanpsikeHuey, Y — yecunumerns, @ — ¢punbmp, B — ebinpamumerns,
lHT — npeobpasosamernb «HanpsxxeHue — mok», ALIIN — aHanozaoeo-uyugposol npeobpazoeamerib
PucyHok 3.5.1 — CmpykmypHas cxema ripeobpasoeamens MTHC-11
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3.6 MpuHUMN paboTbl npeobpasoBartensa MHC-11

MpeobpaszoBatenb NMHC-11, cTpykTypHasi cxema KOTOporo npuBegeHa Ha pucyHke 3.5.1, npeactaBnsaeTr cobon
YCTPOWCTBO HenpepbiBHOrO Npeobpa3oBaHMsA CUrHanoB MOCTOSHHOIO HaMPsSXXEHWs MNu Toka (0AHO- UMW ABYXMONSAPHbLIX) B
YHU(PMUMPOBaHHBLIA  aHanoroBbln  OAHO- WNW  ABYXMOMSAPHBLIA - CUTHAN MOCTOSAHHOTO TOka, a Takke obpaboTky,
npeobpas3oBaHnsa 1 OTOBpaKeHUs TeKyLLero 3Ha4yeHuss BXOOHOrO CUrHamna Ha BCTPOEHHOM 4YeTbipexpaspsgHOM LMdpoBOM
avcnnee.

MpeobpasoBatens [MHC-11 paGotaeTr nog  ynpaBneHMEM  COBPEMEHHOTO,  BbICOKOMHTErPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTtekTypbl. B NOCTOSHHOM 3anomuHaroLeM YCTPOWUCTBE pacnonaraeTcst 60MbLIoe KOnM4ecTBo
GYyHKUMA ONs pelleHus 3agady KoOHTponsa u  ynpasneHud. [locpencTBOM  KOH(MIypyMpoBaHMS MONb3oBaTelb MOXET
CaMOCTOSTENbHO HacTpamBaTb NPMOOpP Ha peLleHne onpeaeneHHbIX 3aaay.

MpeobpaszoBaTtenb MHC-11 ocHalleH y3nom npeobpa3oBaHUsa curHana NoCTOAHHOIO HaNPSXKEHUA Unu Toka, y3rnom
MHAMKaUMN 1 ynpaBneHus, CTOPOXEBbIMW CXeMaMu Afs KOHTPONsA LMKMIOB paboTbl nNporpamMMbl, 9HEProHe3aBnCMMON
namsTeto EEPROM, NVRAM Ans coxpaHeHus nonb3oBaTenbCKUX NapaMeTpoB KOHUIypawuu 1 AaHHbIX.

BHyTpeHHsin nporpamma npeobpasoBatena MHC-11 dyHKUMOHMPYET C MNOCTOSHHBIMIIBPEMEHHBIM LMKNOM. B
Hayane Kaxgoro LUMKna BHYTpPeHHen paboyer nporpammbl CHMTBIBAETCS 3HA4YeHWEe C y3na, npeobpas3oBaHusi curHana
NMOCTOSIHHOTO Hanps>KEeHUA WM Toka, MPOWM3BOAUTCS CYUTbIBaHUME UM 06paboTka kmaBuatypbl (MogaeneHve apebesra u
o6HapyxeHne JOCTOBEPHOCTH), MPMEM KOMaHA M AaHHbIX U3 MocnegoBaTenbHoro NHTepderca: Mpu NoMoLLmM 3TUX BXOOHbIX
CWUrHanoB OCYLLIECTBMSAIOTCS, B COOTBETCTBAM C 3aNporpaMmMmMpPOBaHHLIMKU PYHKLMAMW 1 NONb30BaTENLCKUMY NapaMmeTpamMm
KOHurypaumm, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbIBOA MHpOPMaLIMK Ha AUCKPETHBIE BbIXOAa, MHOANKALMOHHbIE
3MNeMeHTbI, a Takke durKcaums BbIYMCNEHHBIX BEMNVYMH AN pexuma nepegadu, nocnegoBarensHoro nitepdenca. Boigava
CcurHana Ha aHanoroBbli BbIXO4 NpeobpasoBaTens NPOUCXOAUT HEMPEPBLIBHO B HE3aBMCUMMOCTW OT paboThl y3na nHaMKaumm
1 ynpasneHus.

3.6.1 MpuHUMN paboTbl y3na npeobpa3oBaHUsA CUrHana NOCTOSHHOIO HaNps>XeHUsi Uy Toka

3.6.1.1 V3mepuTenbHbIN NapaMeTp B 3aBUCMMOCTM OT Auna (HanpsbKeHne unu ToK) NofgaeTcsl Ha HOPMUPYIOLLNIA
ycunutenb HY Hanpsimyto (HanpsbkeHue) wnu 4depes npeobpasoBatenib MTH, (Tok). CurHan c BbIxoga HOPMUPYHOLLETO
ycunutens HY yepes y3en ranbBaHWYeCcKoW pa3BsA3ku NocTynaeTt Ha dunbtp ® (anepuoamyeckoe 3BeHO NEpBOro nopsiaka c
noctosiHHon Bpemenn Td). Janee curHan ¢ Bbixoga dwunsTpa @ moctynaeT Ha npeobpas3oBaTtenlb «HANPsPKEHUME — TOK»
MHT, koTopbIn hopmupyeT BbIxogHONM curHan 6roka MHC-11.

3.6.1.2 TllutaHue 6Gnoka ocylwecTBnAeTcA HECTabunnsMpoBaHHbIM HaMpsXXeHneM NOCTOAHHOro Toka. Ha Bxope
6noka ycTtaHoBneH BbinpsmuTens (B), ¢ KOTOporo nutaHue MOCTymaeT Ha CTabunmM3aTop HaMnpsbKEHUs M UMMYIbCHbIN
npeobpasoBaTtenb. MiMnynbcHbI NpeobpasoBaTenb GopMUpYET Bce HeoOXoaMMble HaMpshKeHWs Ans nuTaHus 6noka, a
Takke BbIMOMHAET PYHKLMIO ranbBaHU4ECKON pa3Ba3ku 6roka oT Lenen nutaHus.

3.6.2 MpuHUKMn paboTbl hyHKLUMOHaNbLHOro 6rioka Hopmanusauum U MacliTabupoBaHus

3.6.2.1 AHanoroBbll cuUrHam-HocRe.puabTpa C y3na npeobpa3oBaHUsi cuUrHana MOCTOSIHHOIO HarnpshkeHUst unu
TOKa nojaeTcs B y3en MHAMKaUMW W yNpaBMeHWsi, roe npoxXoAuMT COOTBETCTBYHOLLY npouedypy obpabotkv. [aHHas
npoueagypa wucnonb3yeTcsa AN NPeAcCTaBleHWs aHanoroBoro curHana B Heobxogumow nonb3oBaTtento  dopme
(HOpMMpOBaHHbLIV CUrHaN B TEXHUYECKMX eanHulax). Ha pucyHke 3.6.1 noka3aHa cxema o6paboTkv aHanoroBoro Bxoaa.

3.6.2.3 Ha pucyHke npuHaTbLIE cneytowme 0603Ha4YeHus:

1. Qunbmp ummAynsCcHbIX { nomex. Mcnonb3yeTca Ans NOAaBMEeHUss WMMNYnNbCHbIX nomMex. OnpepensieTcs
napametpoM AIN1.05 «MakcumanbHasi ONUTENBHOCTb MMMNYNbCHOW Momexu». Ecnu B kakom-nnbo uukne
N3MepeHUsl TEXHONMOIMYECKOro napameTpa OOHapyXeHO ero M3MeHeHve, TO npeanonaraeTcsi BO3MOXHOCTb
[OEeNCTBMS MOMEXM U BbIXOAHOW curHan copmMupyeTcsl (C y4ETOM YCPEeAHEHUS U3MEPUTENbHBLIX 3HAYEHUI) NO
UCTEYEHUN YCTaHOBIIEHHOTO BPEMEHU AMUTENbHOCTU MNoMexu. To ecTb, ecnu ANUMTENbHOCTb WU3MEHEHWUS
curHana onbliue 3agaHHOro Thomexw, TO 3TO M3MEHEHWE PACLIEHUMBAETCSA Kak eCTECTBEHHOE M NMpUHMMaeTcs B
JanbHenwy 06paboTky ¢ 3agepxkon BpeMeHU Tnowexw. PaboTa gaHHOro unbTpa BHOCUT AOMOSHUTENBbHOE
TPaHCMNOPTHOE 3anasbiBaHNe B CUCTEMY yMpaBlieHMs1, KOTOPOEe paBHO BeNUYMHE napameTpa «MakcumanbsHas
ONUTENBbHOCTb, UMMYIBCHOM nomexuy. [103TOMy Bcerga Hy)XHO CTPEeMUTBCS MWHMMU3UPOBATb  AaHHbIN
napameTp.

2. Modynb HOpmanuzayuu cusHana. JTOT MOAyNb HOPManu3yeT BXOAHOW aHanoroBbii curHam. BaxHowm
PyHKUMEN AaHHOTO MOAYNS €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoa aHanoroBoro curHana
Ha 10% 3a ananasoH, KOTOpbI yCTaHaBNMBaeTCsA Npu kannbpoBke npubopa, MoAyb NOCLINAET curHan B 610K
onepaTMBHOIO YNpPaBneHUs U KOHUrypauum o HeJOCTOBEPHOCTM AaHHbIX B kaHane. Mpu aTom ecnu curHan
HVXXe JuanasoHa N3MeHeHUst — Ha UMpoBoM avcrnee roput £~ L, npu npeBbIlLEHUM AaHHOTO AvanasoHa —
Ha umdposom aucnnee roput £ H. B oBoux cnydasx reHepupyeTcsi cobbiTUe «paspbiB MUHAW CBA3W C
OaT4YmKOMD.

3. [Mapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MEHsIIOTCS NpY 3ameHe AaTyvka Unu nepexoae Ha
Apyroi Tun aaTyvka. MoapoGHee o KanMbpoBKax aHanoroBoro BXoga cMoTpuTte B pasgene 5.
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4. OkcrioHeHyuanbHbIl ¢unsmp. PunbTp MCNONb3yeTCs ANs NOAABNEHUs NoMmex, a Takke ANA nofasneHus
«apebesra» MHAMKaUUM (4acTbiX U3MEHEHUI MOKa3aHWsA uHMKaTopa u3-3a kornebaHui BXOAHOro napameTpa).
Onpepensetcs napametpom AIN1.04 «[ocTosiHHas BpemMeHn LmdpoBoro punbTpay.

5. Modyns macwmabuposaHus cueHana. JTOT MOAYNb NWUHeapusmMpyeT W MaclitabupyeT BXOAHOW curHan
COrNacHoO 3adaHHOW MOofb30BaTeNieM HOMMWHANIbHOW CTaTUYEeCKOM XapakKTePUCTUMKM OaTyuka, KOTOpbIn
MOAKIIOYEH K Bxoay npubopa. MmeeTcsa B BUAY, YTO UMEHHO 3[eCb BbIOMpaeTCs TN NOAKIMIOYEHHOrO K KaHarny
Aatyuka. lNonb3oBaTenb UMeeT BO3MOXHOCTb fiMHeapun3oBaTb CUrHamn no cob6CTBEHHOM KPMBOW NuHeapusauum.

6. Tabnuya koopOuHam nuHeapu3ayuu cueHana. [JaHHaa Tabnuua onpeaenseT KOOPAMHATbLI MONb30BaTENbCKON
nuHeapu3auun, napameTpbl KOTOPOW 3agatTcs Ha ypoBHe koHdurypaumm LNX1 ndNY1.

7. Modynb koppekuyuu aHamo208020 cuzHana. B atom mogyne curHan, npeobpa3oBaHHbIN B npeabiayLimnx
6rnokax, cmewaetca Ha 3agjaHHoe nonb3oBatenem (ypoBeHb COR1) 3HayeHue. \3HaYeHVEe KOppeKuMU
CYMMUPYETCA C BXOOHbIM CWUrHamoM WnM BblYMTAETCs M3 BXOOHOMO CWFHana,iB,.3aBMCUMOCTM OT 3Haka
KoadbpurLmMeHTa KoppeKLnN.

|
| . y |
| Punbmp UMNABCHEX Modynk HopManuaoyuu IKCNOHEHUUTNbHLIL | 0000 AIN1UD| CUzHana |
| NoMex CUzHana dunLmp [ / ‘
| T 1 Z | | |
A : T 100%—— | | Modumb Koppexuuy }
Tz | | : aHo0z0boz0 cuzHann |
cAll! 0%l | 0001 | |
I AIN1.05 Mopovempst 4 AINTO1 AN10? AINT.0L | | ! \
| kanuBpobku \
| 3 6 | ' |
| X Y : : |
| \
| - 0002| | |
| O] r - |
| Bk CL100, CLOT LNX100,4 [NX139 | | }
| HODMOAU3OUWL U Tadnuua koopdwom  (NY1Q0- [NY139 | |
| Macwmadupobanus NUHETpU3aUUY CbzHaNT b= 1 \

PucyHok 3.6.1 — briok-cxema.gbyHKUUOHamnbHo20 br10ka Hopmanusayuu u macwmabuposaHus

3.6.3 MpuHUKMN paboTbl (hyHKUNOHANLHOFO GroKka MaTeMaTU4YeCKUX BbIYMCIIEHUN

Mocne o6paboTtkn BxogHoro curHana Al dyHKuMoHanbHbIM 6GMOKOM  HOpManuMsauMnm M MacliTabupoBaHUst
dopmupyeTcs 3HaYeHNe M3MepsIEMON BeamynHbl PV B TeXHMYECKMX eguHMuax. OTO 3HAYEeHUEe MOXeT oTobpakaTbCs Ha
avcnnee nepegHen naHenu, nNojaBaTeCA Ha KOMMapaTop, Mocrne 4Yero — Ha COOTBETCTBYIOLWMA AMCKPETHBLIA BbIXOd, a
Takke — 06pabaTbiBaTbCs PYHKUMOHASIBHBIM G10KOM.

B napameTpe HacTpoviku @yHKUMOHanbHoro 6noka martematudeckux BblumcneHuni (FNC1.00) nonb3oBaTenb
BbIOMpaeT, Kakyto 13 QYHKUUA HeobXoaMMo ucnonb3oBaTb. Bo3amoxeH BapuaHT He WMCnonb3oBaHUs (OYHKUMOHANbHOIO
6noka (napametp pasen 0000).

Mpu FNC1.00 = 0001 dyHKUMOHAmMbHLIA GrNOK MaTeMaTUYECKUX BbIYMCNEHUA NEPEXOAUT B PEXUM MHTErpaTopa
(pncyHok 3.6.2). ®opmynia BbIMUCAEHNS MHTErPaNbHOro 3HaYeHns OyHKUMOHaNbHOro 6rnoka npegcraBneHa Huxke:

k1
F(FNC1-00=0001) = w . PV
(FNC1.03)


https://lizantan.com/shop/preobrazovatel-pns-11

8-800-511-09-43
mlizantan@yandex.ru

LIZANTAN.COM

16

Mepepxnn
naHens npubopa

Cxema pyHKUUM ;pz:)ex:ero
UHTErPUPOBAHUA KHOMKM ¥ 11 O
YHKUMOHANbLHOTrO m—— PEXVIM 06p°ca
6noka FNC1 FNC.01
nepenonHeHnio
PV ﬁ . IPV /— UHTerpanbHoe
3Ha4YeHue
2 KOHTPOM  ganues ¢ 3anuce npu

nepenonHeHus BKITIOHEHUN

.
nep1oaom H
i NUTaHuA

1MuH

nay

PucyHok 3.6.2 — briok-cxema gpyHKUUU UHmMez2puposaHusi hyHKUUOHaIbHo20 brioka MameMamuye CcKUX 8bIHUCIeHUl

BxogHas BenuuuHa uHTerpanbHoro 6noka (6nok paboTaeT kak CHETUYMK) Npu 3HaYeHun KoadduumeHToB k71=1 1
k2=1 pomkHa uUMeTb eauHULbl U3MepeHns “TexH.ed/yac”. Bbixog mHTerpatopa npu atoMm Oyger B “TexH.en”. Ecnu xe
BXOZHOV NapameTp UMEET ApYyrne eAvHWLbl M3MEPEHUs, Toraa UHTerpaTop MactabupyeTcs'c NOMOLLLI0 KO3 (UUNEHTOB

k1 n k2. Hanpumep, HyXHO M3MepsATb KONMYECTBO XWOKOCTU MO ee pacxody, KOTOpbli U3MEpSeTcs B [i 3/iéi ] Torpa,

nopbopom koadpumumeHToB k1=60 n k2=1 macutabupyem nHTerpaTop, a Ha BbIX0Ae,Nony4nmM/KOnmM4ecTBO XUAKOCTU B [‘, 3].

B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KoacpdpuumneHToB k71 n k2 Ans OCHOBHBIX eAVHUL U3MEPEHMS NapameTpa pacxoaa.
DyHKLMOHanNbHbIN 6MOK NpegycmaTpuBaeT YeTblipe BO3MOXHbIX pexvmMa chpoca nHTerpanbHbix 3HaveHui (Tabnuua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koacpdpumumeHToB k71 1 k2

EgnHuupl N3MepeHna BXOAHOro napameTpa

1 60 . 360007 1
1 P 24

Tabnuua 3.6.2 — PexxnmMbl cbpoca MHTerpanbHbIX 3HaYeHUn

Cb6poc C6poc no
FNC1.01 KnasuiaMmn nepenon- PR LS
v o IO (perucTpsli 8, 9)
0000 Bes c6poca » \ YV & - +
0001 Mo nepenonHeHnid A\ & + +
0002 Mo nepenonw ‘ . N
KnaBuvwaMu |
0003 Knasnwamu “W»+<O" 0 + = +

3.6.4 NpuHuMn paboTbl 6noka curHanu3sauum

KoHTponb Bbixog4a napameTpoB 3a. rpaHuLbl YCTaBOK CUrHanusauvMum npoM3BOAMTCH ANA BenuuuHbl PV un ans
BbIXxoAa (pyHKUMOHanbHoro 6roka matemaTMiyecknx BoluncneHun F. ns kaxgoro M3 aTux napameTpoB YCTaBKU MUHUMYMa,
MakcumMyMa u rmctepesnc 3a4aloTcs Ha ypOoBHSX KOHUrypauum 3Tux napameTpoB. Takke 3TW yCTaBKM MOXHO 3ajaBaTb
Yyepes MHTepdenc B COOTBETCTBYHOLWMX pernctpax. CooTBETCTBYHOLLME PErUCTPbI YKa3aHbl B Tabnuue B.5.

MHaovkaTopbl Ha MepefHen( naHenu nokasblBalOT CUrHanM3aumilo TOro napameTpa, KOTOpbI BbiIBOOUTCA Ha
umMdpoBon gucnnen.

CuvrHanmaaumnsi{ MoXXeT ObITb ‘C KBUTMpoBaHuem n 6e3. Ecnn napameTp oTtobpaxeHus curHanm3aumun BbibpaH
ALRM.00 = 0001 (c kBUTMpOBaHueM), TO NPV MPEBbILLEHUN U3MEPSEMON BEMWUYMHOW YCTABOK CUrHanu3auum B peructp
COCTOSIHUSI CMrHanusauun 3anucbiBaeTcs «1» v MHOUKaTop curHanusaumm HauymHaeT muraTtb. B perucrtpe KBuTupoBaHus
Haxoautca «0». Korga onepatop d8ameTun BbIXOA4 nNapamMeTpa 3a YCTaBKM CUrHanusaumm OH MOXEeT KBUTUPOBAaTb CUrHamn Kak
C nepegHen naHenu knasuluen [A] (B perncTp KBUTUpPOBaHUA «1» 3anucbiBaeTca aBToOMaTUYECKN), Tak U Yepe3 uHTepdernc
C BEPXHETO YPOBHS, 3anncaB B PerncTp COCTOSIHME KBUTUPOBAHMS «1».

3.6.5 MNpuHuMN paboTbl OKHa OTOOpaXeHus

OKHO OTOGpaXeHus1 COCTOUT M3 LMGPOBOro AWUCMNEs, UHOUKATOPOB CUrHanM3auum U MHOMKATOPOB AMCKPETHbIX
BbIxoAoB. lNpeobpasosatensb NMHC-11 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHWusl, KOTOpoe MMeeT COOCTBEHHbIE
HacTpowviku umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyneT BbIBOOMTBCS Ha UMGPOBON AMCMNEN, NMOMOXEHMS 3ansiTon Aris BbIOpaHHOro mapameTpa M cnocob oTobpaxeHus
umdposoro gucnnes (NOCTOAHHO CBETUTCS UNN MUFaET).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro yCTPOMCTBa

Jlornyeckoe ycTporcTBO MMeeT cneaytowme MyHKLUN:
e KOMnapaTop (YCTPOMNCTBO CPaBHEHWS);
® curHanusaTop;
® BYXMO3MLNOHHOE YyrpaBreHue.

HacTpolkm norm4eckoro ycTponcTaa Npom3BoasTCA Ha YPOBHE HAaCTPOMKM OUCKPETHBIX BbIXOAOB.

MpuHuMn paboTbl NOrMYeckoro yCTpoucTBa nokadaH Ha pucyHke 3.6.3. B nyHkte meHio DOT1.01 (DOT2.01)
BblIOMpaeTca MCTOMHWK aHanoroBoro curHana Ans ynpasneHus AUMCKPeTHbIM BbIxogom. Ha pucyHke 3.6.3, Ansa npumepa,
MUCTOYHMKOM YyNpaBrieHus nepBbiM AUCKpeTHbIM Bbixogom DO1 BbibpaHa uamepsiemas BenuuuHa PV, a gns BToporo
OUCKPETHOro BbIXoAa — BbIX0 PyHKLUMOHANbLHOro 6rioka MateMaTUYeCKNX BbIYUCTIEHWUIA.

B nyHkte meHio DOT1.00 (DOT2.00) BLiObupaeTca noruka paboTbl nornyeckoro yctpowcrtea. Ha pucyHke 3.6.3
nokasaHo kak pabortaet komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas opMupyeTcsi Ha Bbixoae
noruyeckas euHuLa, Koraa BXOAHOM curHan Haxoautcs mexay yctaskamum MIN n MAX. 3HavyeHve 3Tux yCTaBoK 3agaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopoMm cnyyae dopmupyeTca eauHuLa Ha BbIXOAe Toraa, Korga BXOAHOW
curHan npesblwaet yctasky MAX.

Jlornueckoe yctporictso 1

: DOT1.0 : CpaBHeHue BxogHoro curHana c yctaskamu MIN-MAX DO1
i i DOT1.00! Norvika pa6oTbl (0003 - B 30He MIN-MAX)
|
! ! PV A
| |
| | y\
! ! DOT1.04] MAX ; :
| ' |
| | ' '
! | |pori.0si Hist ; ;
| | | | 1
| | ' !
! ' |poT1.03 MIN ; :
| | : ~ : : N
| | - - = =t
: : ®opmupoBaHMe BLIXOAHOIO CUrHana
| | [ — _:____':'___:_ _______
| | K1 i E L
| | | l 1 1 :

1 H ! ' = Bbikn/Bkn
| | | I - K0l pot =15
| : DOT1.02=, | | | I_ i
| | =0(T) I -
o 1l 1)

F | DOT2.01! Jlorndeckoe yCTPOICTBO 2
| | CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO2
| . _—_— - - — s
! ! DOT2.00; Noruka, pa6oTbl (0001 - 6onblue MAX)
| ! F )
[ | AN N
i i DOT2.04i MAX i
| | |poT2.osiuhiist P ;
| | 1 1 ! \
| | | 1 H ! 1
| | DOT2.03i MIN P i :
: : | \_ NS i i i -t
| I ! ' T T
: PopmMupoBaHue BbIXOOAHOIO CUrHana
_______________ —_—_————————— e — — — ]
| ! 1 1 1
1K2 oo : :
| : 1 1 '
| ! : , , K2=0/1 Bbikn/Bkn
i [ I DO2 +—»
DOT2.02=, l t
=o(r) ! -
| i I

PucyHok 3.6.3 — [uagpamma pobomel 1o2udeckux ycmpoticme

YnpaBnaTb NOrMYeckuM YCTPOWCTBOM (€ro OTKMoYeHnem), ob0OLLEeHHOM curHanusauuern MOXHO Takke 4epes
nHTepdeiic. BbIxogHON cuUrHam Nornyeckoro YCTpomcTBa MOXET ObiTb CTATUYECKMM UMW UMMYNbCHBIM (QUHAMWYECKUM) C
3aaHHOM AnuHON umnynbca. [pu cTaTMyeckoM BbIXOAHOM CUrHarme JorM4eckoe YCTPOMCTBO hopMupyeT NOrnyeckyto
€AVHULY Ha MPOTSHKEHUM BPEMEHW, KOrda napameTp BXOAWMT B 30HY 3aJaHHYK JOrMKOM paboTbl. A MpyU MUMMYNIbCHOM
BbIXO4HOM CUrHane AfiHa BbIXOAHOIO MMnynbca 3agaeTcs B nyHkTe MeHio DOT1.02. Ha pucyHke 3.6.3 uMnNynbCHBIN CUrHan
1306paxeH cepor 3annBKON CO BPEMEHEM ANUTENBHOCTU uMmnynbca T.

Bbixog norudeckoro yctpowictea (0/1) nogaetca Ha OUMCKPETHLIA BbIXOA, KOTOPbI (DOPMUPYET COCTOSIHUE pene
BbIKIN/BKI1. Takke 3Ha4YeHMNe BbIXOA4a FTOrMYECKOro YCTPOMCTBA 3anucbiBatoTcst B perncTpbl 2 n 3 (cM.1abn.B.5).

LIZANTAN.COM
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4. Acnonb3oBaHue No HasHaYeHuio

4.1 3kcnnyaTtauMOHHblIe OrpaHUYeHUs Npu NCNoNb3oBaHUKU Npeobpa3oBaTtens

411 MecTo yctaHoBkn npeobpasosatens MHC-11 gomkHo oTBeYaTb CneayoLwwmmM yCroBUsMm:

- obecneumBaTtb yaobHble yCnoBust Ans o6CnyxMBaHUsa U eMOHTaxa;

- Temnepatypa W OTHOCUTENbHAs BIAXHOCTb OKpYXalollero BO3A4yxa [AOMKHA COOTBETCTBOBATb
TpebOoBaHUSIM KNMMaTUYECKOro NCMONHEHNS Nnpeobpa3oBaTtens;

- oKpyXalwLas cpefa He OOofKHa cofepXaTb TOKOMPOBOAALIMX MPUMECEN, a_Takke MpuUMecen, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanen npeobpasoBaTens;

- HanpsPKEHHOCTb MarHWTHBLIX MONEW, BbI3BAHHLIX BHELUHUMU MCTOYHWKaMW MEPEMEHHOro TOKa 4YacToToMn
50 Ny MnK BbI3BaHHbIX BHELLUHUMW UCTOYHMKAMKU NOCTOAHHOMO TOKa, He AoMmkHa npeBbiwaTh 400 A/m;

- napameTpbl BUbpaLmm AomKHbI COOTBETCTBOBATL UcrnonHeHnto 5 cornacio,LOCT 22261.

4.1.2 Mpw akcnnyatauun npeobpasosatens HEO6XOANMO UCKMOYUTB:
- nonagaHne TOKONPOBOAALLEN MbIIM UMW XNMOKOCTN BHYTPb NpeobpasosaTtefs;
- HanM4ne NOCTOPOHHMX NPeAMeToB BONM3N NpeobpasoBaTens, yXyALlaolnx ero eCTeCTBEHHOE OXNaXaeHwve.

41.3 Bo Bpems akcnnyaTaumMm HeoBXoauMO CreauTb 3a TeM, YToObl MoACOeAMHEHHbIE K U34en o NpoBoaa He
nepernambiBanuncb B MECTax KOHTAKTa C KneMMaMm 1 He MMenu NoBPEeXaeHNIN M3oNALIUN:

4.2 NMoaroToBKa npeobpa3soBarens K ucnosnb3oBanuto. TpeboBaHUA K MeCTy YCTaHOBKMU
4.2.1 OcBobogute n3genue OT ynakoBKU.

4.2.2 Mepen Havyanom MoHTaxa npeobpasoBaTens HEOBXOAMMO 'BbIMOMHUTbL BHELWHWUA ocMOTp. [pu 3aToM
06paTuTb 0cO6EHHOE BHUMAHME Ha YUCTOTY NMOBEPXHOCTU, MApKMPOBKM U QTCYTCTBNE MEXAHUYECKMX NMOBPEXOEHUN.

4.2.3 T[lpeobpasosartens MNHC-11 paccuntaH Ha MOHTaX Ha BepTMKarbHON NaHenun aneKkTpoLmMToB. BapuaHThbl
KpenneHusi npeobpasoBaTenst NokasaHbl HAa pUcyHKe 4.2.1.

424 Mpubop JomKkeH ycTaHaBNMBaTbCS B 3aKpbITOM B3pbiBOOE30MacHOM 1 noxapobes3onacHoOM MoMeLLeHWN.
Vcnonb3ynte npnbop npu TemnepaTtype U BNaXHOCTU, OTBEYHAIOLLMX TPeOOBaHMAM 1 YCNOBUAM 3KCMyaTaumm, yka3aHHbIM B
pasgene 1.3.6 HacToALEN UHCTPYKLMN.

425 He 3arpomoxgante NpoOCTPaHCTBO, BOKPYr YCTPOWCTBa Ansi HOpMarnbHoro TtennoobmeHa. OteBegute
[OCTaTOYHO MecTa Ansi eCTeCTBEHHOW BEeHTIUNAUUKM yCTpoicTBa. He 3akpbiBaniTe BEHTUNALMOHHbIE OTBEPCTUSA Ha Koprnyce
ycTporicTBa. Ecnn npnbop nogsepraetcs HarpeBaHUIO, AMS ero oxnaxaeHus Ao Temnepatypbl Hwke 70°C, ncnonb3ynte
BEHTUNATOP.

426 MabapuTHble 1 NpucoeanHUTENbHbIE pa3mepbl npeobpasosartens NHC-11 npuBeaeHsbl B npunoxeHum A.

BapuaHm KpernneHusi Ha riocKkocmb BapuaHm kpenneHusi Ha DIN-pernbc

PucyHok 4.2.1 — Cxema sapuaHmos KpernneHusi npeobpasosamerns Ha ujume
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4.3 CoeanHeHUe C BHELWWHUMU yCTpOﬁCTBaMM. BxoaHble M BbIXOAHbIE Lenu

4.3.1 BHUMAHME!!! Tpwu nogknioveHun npeobpasosaTtensa MNHC-11 cobniogats ykasaHma mep 6esonacHocTu
pasgena 6.2 HacTosALWeN MHCTPYKLMN.

4.3.2 KabenbHble cBs3n, coeguHsaowmne npeobpasosatens [MHC-11, nogkniovaloTcs 4epes  KNeMmbl
CoeAuHUTENbHBLIX pa3beMOB B COOTBETCTBMU C TpeboBaHnaMu gencTaytowwmx "lMNpasunn ycTporncTBa 3MeKTpoyCTaHOBOK" .

4.3.3 MopakntoueHne BXxodoB-BbIX0A4oB k npeobpasoBatento MNMHC-11 npon3BoAAT B COOTBETCTBMM CO CXEMaMu
BHELUHWX COEAMHEHWIA, NPUBEAEHHbIX B NPUNoxeHun b.

4.3.4  Tlpn NOAKMOYEHNN NIUHUIA CBA3M K BXOAHBIM W BbIXOAHBLIM KNleMMaM MpUHUMante Mepbl N0 YMEHbLUEHWIO
BMUSHNA HaBeAEHHbIX WYMOB: UCMOosb3ylime BXOAHbIE U (MNK) BbIXOAHbIE LYMONoAaBnsolme PUnbTPbL. (B T.4. ceTeBble),
wymonogasnsawowmne unbTpbl AN NepudepuinHbiX  YCTPOWCTB, WCMONb3ynTe BHYTPEHHWE " uudpoBblie  UNBLTPbLI
aHanorosoro Bxoga npeobpasosartens MHC-11.

4.3.5 He ponyckaeTcs o6beauHsTb B oOHOM Kaberne (kryTe) uenu, MO KOTOPbIM MEpeaaloTcsl aHaroroBble,
NHTepP(eiCHbIe CUrHasbl U CUIIbHOTOYHbIE CUrHamNbHbIE UMU CUNBHOTOYHbIE CUMoBble Lienu. [fs yMeHblUeHUs HaBe4eHHoro
WyMa OTAeNnuUTe NIMHUM BbICOKOTO HaMpPsBKEHWs! UMW NIMHWKM, NPOBOASLLME 3HAUYUTENbHbIE TOKW, OT OPYIMX JIMHUWIA, a Takke
n3beraiite napannensHOro UMW 0BLLErO NOAKMIYEHUS C NIUHUAMU MUTaHUA NPV NOAKNIOYEHUM K BbIBOAAM.

4.3.6 HeobxoanmocTb 3kpaHMpOBaHWs kabernew, No KOTOpbIM' NepegaeTca WMHOPMaUMs, 3aBUCUMT OT AMWHbI
KabenbHbIX CBA3EN 1 OT YPOBHS NMOMEX B 30He Npoknagkn kabens. PekomeHayeTcsa mucnonb3oBaTb usonupyowme Tpyoku,
KaHarbl, TOTKN U SKPaHWPOBAaHHbIE MUHU.

4.3.7 MpymeHeHne aKpaHMPOBAHHOW BMTOW Mapbl B NPOMbILLNEHHBIX yCnoBuax ABndAeTcAa npeanoYvTuTenbHbIM,
NOCKOJ1bKY obecneuvBaet nony4yeHne BbICOKOro COOTHOLLUEHNA CVIFHaJ'I/LLIyM N 3awnTy ot CUHa3HON NOMEXM.

43.8 MogkntovanTe cTtabunu3atopbl uUnu LWymonodaenswolimMe GunbTpbl K NepudepunHbiM  YCTPOMCTBAM,
reHepupyrLLNM 3NEKTPOMArHUTHbIE M MMMYMbCHbIE MOMEXM (BIYAcTHOCTU, MOTOpaM, TpaHcdopMarTopam, corneHouaam,
MarHWTHbIM KaTyLIKam 1 ApYrMM yCTPOMCTBaM, UMEOLLMM M3NyYaroLLmne KOMMNOHEHTI).

4.4 MopkntoyeHne aneKTponuTaHMA Npubdopos

441 BHUMAHME!!! Tlpn noakntoye€HMN aneKkTponuTaHus npeobpasosaTenen NMHC-11 cobniopgatb ykasaHus
mep 6e3onacHocTy pasgena 6.2 HacTosLWwero pykoBoacTea.

442 [na obecneyeHus ctabunbHoi paboTbl 060pyAOBaHUst KonebaHus HanpsKeHWs M YacToTbl MUTaloLLen
3MNeKTPOCeTU OOMKHbI HaxoouTbCca B Npeaenax TexHudeckux TpeboBaHwuii, ykasaHHbix B pasgene 1.3, a ans kaxgoro
COCTaBISAOLLEr0 KOMMOHEHTA CUCTEMbI — B COOTBETCTBMM C MX PyKOBOACTBaMM MO akcnnyatauyun. Mpu HeobxoagnmocTn, anga
HeNpepPbIBHbIX TEXHOTOMMYECKNX NPOLIECCOB, AOMMKHA ObITh NPeayCMOTPEHA 3alLMTa OT OTKMYEHMS (MK BbIXOAa U3 CTPOS)
CUCTEMbI NOAAYU IMEKTPONUTAHNS — YCTAHOBKOW NCTOUYHMKOB GecnepebonHOro nuTaHus.

443 [nsa npeobpa3oBatenert NMHC-11 ¢ ncnonHeHnem Ans nuTaHus OT ceTyM nepemeHHoro Toka 220B npoBopa
ANEKTPONUTaHNs CeTu nepemMeHHOro Toka,220B noaknoyalTca pasbeMHbIM CoeanHUTENEM, PacMoNOXEHHbIM Ha BEPXHEWN
naHenu npeobpasoBartens.

444  YcraHaBmuBasa LYyMOMOAABNSAOWMA UMLTP (CUTHamnbHBIA MK CeTeBON), 06s3aTenbHO YTOYHUTE ero
napameTpbl (UCNOMNb3yeMOe HanpshKEHNe 1 Npornyckaemble TOkM). Pacnonarate punbTp kak MOXHO 6nvke K npubopy.

4.5 KoHdurypaums npeobpasoBartens
451 MpeobpaszoBatenu MHC-11 koHUrypupytloTCst NpyM NOMOLM MepeaHert naHenu npeobpasoBartens wunm
Yyepes ranbBaHUYECKN pasgeneHHbIi uHTepdenc RS-485 (npotokon ModBus), 4To No3BonseT Takke MCMonb3oBaTb Npubop
B Ka4ecTBe yAaneHHOoro ycTponcTea npu paboTe B COBPEMEHHBIX CETAX yNpaBneHns n céopa nHdopmaLluu.

452 MapameTpbl koHpUrypauum npeobpasosatenst MHC-11 coxpaHsaoTCcs B 3HEProHe3aBUCUMON NaMATH.

4.5.3 Tlporpamma koHurypauun npeobpasosatens NHC-11 gomkHa BbITb cocTaBneHa 3apaHee u ocopmneHa
B Buge tabnuupl (cm. npunoxenue M), 4To n3dasut nonb3oBaTens oT oLWMBOK Npy BBOAE NapamMeTpoB KOHUrypauuu.

454 HasHayeHne anemeHTOB nepegHen naHenw, HasHayYeHwe CBETOAMOAHBbIX WHAWKATOPOB W KhnasuLl
npeacTaBneHo B COOTBETCTBYHOLLMX pasgenax rnasbl 3. [Mopsigok KOHUrypaLuum n3noxeH Huxe B pasgene 4.7.
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4.6 Pexxum PABOTA

Mpubop nepexoanT B 3TOT pPexnM BCAKUA pas, KOraa BKNoYaeTcsd nutaHune. M3 aToro pexuma MOXHO Nepentu B
pexvum KOHOUTIYPUPOBAHUE. Ouarpamma pexvmMoB paboTbl U HacTpoviku npeobpasosaTtens MNMHC-11 npuBegeHa Ha
pucyHke 4.6.1.

B rnpouecce pa6ombl MOXXHO OCYLLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXumBaTb U3MepAemMylo BeNUYUHY
(TeKyLuee nnn HakonmneHHoe 3Ha‘—|eHVIF|). Kpome TOro, MOXHO OTCnexumBaTb Ha CBETOAMOOHLIX WMHAMKATOpax curHanbl
TEXHOMNOMMYECKOM CUrHanu3auum npu npeBbILLEHUN BEPXHETO UMW HWXKHEro NpeaerioB OTKNOHEHWS. Tak e C MOMOLLbH
COOTBETCTBYHLNX CBETOOANOOHbBIX MHOANKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexum
KOHOUIryPUPOBAHUE

PucyHok 4.6.1 — [Juaepamma pexumogpabomsi u HacmpoUlku npeobpasosamers [NHC-11

4.7 Pexxsum KOHOUT'YPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexumMa BBOAST MapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanM3aumm
OTKIIOHEHWIA, NapaMeTpbl unbTpa, NapaMmeTpbl 3aAaHus TMna Bxoda, TMNa ynpaeBreHusl, napameTpbl CETEeBOro obmeHa,
napamMeTpbl KanubpoBKW, NapameTpbl BbIXOAOB U CUCTEMHBIE NapamMeTpsbl.

4.7.2 TlapameTpbl pasgeneHbl MO rpynmaM, Kaxaas W3 KOTOpbIX HasbiBaeTcA "yposeHb". Kaxpgoe 3apaHHoe
3HayeHue (ANEeMEHT HacTpoviku) ‘B 3TUX YPOBHAX HasbiBaeTcss "napametpom”. [lapameTpbl, uUcnonb3yemble B
npeobpasoBatene NMHC-11, crpynnupoBaHBlB 13 ypoBHeEW 1 NpeacTaBneHbl Ha Auarpamme (pucyHok 4.7.1).

4.7.3 Bbi30B ypOBHsI KOHOUFYpaLMN 1 HacTpoek ocyliecTBnsieTca u3 pexuma PABOTA gnutenbHbiM, 6onee 3-x
cekyHa, HaxaTueMm knasuium [O].

4.7.4 Mocne atoro Ha gucnren NMAPAMETP BeiBogntcst MeHto BBoAa naponsi: «P 00».

4.7.5 C nomoulpto knaeuw mporpammupoBaHns [A] u [V] BBecT naponb: «P 02» u KpaTKOBPEMEHHO HaxaTb
knasuy [O].

4.7.6 Ha uncpoBoM auchnee nosiBATCst Ha3BaHue ypoBHs koHdurypaumm: AIN1...SAVE - «A 10 I»..«5AuEx.
4.7.7 Tlocne BbIGOPA HY>KHOTO YPOBHSA HY>KHO HaXaTb KPAaTKOBPEMEHHO KMaBuLLy NOATBEPXKAEHNUS [O].

4.7.8 BblbpaB, HEO6X0aAMMbIA NYHKT MeHto knasuwamu [A] v [V], ans mogudukaumm napameTtpa Heobxoaumo
CHOBa KpaTKOBPEMEHHO HaXkaTb KnasuLly [O].

4.7.9 Ha ungppoBom aucnnee B Mu2arnweM PexXMMe BbIBEAETCA 3HaYeHne napaMeTpa BblIOPaHHOIO MyHKTa MEHHO:
Hanpumep, «0001».

4.7.10 C nomowbto knaeuw nporpammupoBaHis [A] n [V], npu HeobGxoaMMoCTW, NPOU3BECTM WU3MEHEHue
3HaueHUsi BLIGPAHHOTO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuily [O] — npuBop cHOBa nNepeleT B PeXuM
KOHdUrypaumm — Ha umdpoBOM AUCTINee NOSBUTCH HOMEP MPEeXHero BbIGpaHHOIo MyHKTa MEHIO.
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4.7.11 C nomoLubto knaeuLl nporpammupoBaHus [A] n [ V] ycTaHOBUTL criefylowuii HEOGX0AUMBIN ANst U3MEHEHUS!
NYHKT MEHI0, 1 T.A. NOKa BCce HeobxoauMble NapaMeTpbl Ha AaHHOM YPOBHE KOHUrypaummu He 6yayT U3MeHeHb!.

4.7.12 [na Toro, 4ToBbl BEepHYTCS K BLIBOPY YPOBHA KOHMMUrypaumm HeobXxoaumo HaxaTb knasuwy [O] u
yAaepxusaTb ee b6ornee 3-x cekyHA,.

4.7.13 Oanee BbIOpaTh cneayoLlen ypoBeHb KOHUIypaLmm, KOTOPbIN HYXXHO U3MeHUTb. MoBTOpUTb NYHKT 7 —12. U
TakK 4O Tex Nop, Noka He ByayT M3MEHEHbI BCE HYXXHble YPOBHU KOHpUrypauum.

4.7.14 Bbi3eaTb ypoBeHb SAVE «5ALE» 1 coxpaHUTb BCE U3MEHEHHbIE 3HAYEHWSI B OHEPTrOHE3aBUCHMMON NaMsiTy.
Mpu coxpaHeHuM napamMeTpoB B 3HEProHE3aBMCUMONW MaMATU BbIXOL W3 YPOBHS KOHQUFypaLuu OCyLLECTBSIETCH
aBTOMaTUYECKN.

4.7.15 Ecnn nameHeHHble NnapaMeTpbl He COXPaHSTCH B 9HEProHe3aBMCMMONW NaMaTy (napameTpbl COXPaHATCSA B
onepaTVBHOW NaMATM) BbIXOA4 M3 pexvMma KOH(Urypaumm OCYLLEeCTBNSeTCa AnuTenbHbIM, boree,3-X cekyHa, Haxatnem
knaeuwwm [Q] nnn no NcTeueHNN BpPEMEHM 2-X MUHYT.

<
|—
(@)
1]
x
E I Mepexopn ocywecTBnsieTcs
X __d pnuternbHbIM HaxaTrem -9 T
o —~ ---"_ | Gonee3c knamum [Q] § S T-~__ p N
“=»1 [0l s ||
Y 2
e el O T |z
wil s =
sflox= YpoBeHb }‘@ YpogeHb| . IYpoBeHs H Yposens| . |YpoBenn ©
Z E § AIN1 - __ CLH COR1 SY SAVE g
gf®@> Gonee 3 ¢ A A [ [ =
g @% W \J Y \ r \ r g
[ 0000
: (00) Q) () (o) Q:‘D
o @
S]gs 01 0000 01 @) (o 01 0001
= s ®
128 T®
11 c G
(o D)
@ 3Ha4YeHue napameTpa
napameTp AIN1.09 ans dyHk.6n.
AIN1.09 HopManuaawumm u 03
MacwtabrpoBaHus

PucyHok 4.7.1 - Quazpamma ypoeHel KOHgbuaypauuu u Hacmpoek
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4.8 HasHa4yeHue ypoBHeW KOHcuUrypaumm

Tabnuua 4.8.1 HasHaveHve n niankaums ypoBHeN koHdurypaumm

HasHa4yeHue ypoBHSs HasBaHue UHaukauusa
HacTpoiika napameTpoB nepsoro yHKLUMoHanbLHoro 6noka |
AIN1 H  n
HopManusauum 1 macluTabupoBaHusi /
HacTtpoiika napameTpoB yHKLMOHanbLHOro broka FNC1 F N [ ]’
HacTpolika napameTpoB guckpeTHoro Beixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpos guckpeTHoro Bbixoga DO2 DOT2 d o f: E
HacTtpoiika napameTpoB okHa oToGpakeHus WND1 ':' N d ,’
HacTpoiika napameTpoB cyrHanmsaumm ALRM e ,:,
ABcumcebl (X) onopHbIX ToYek NMHeapu3aumm curHana N
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNX1 L ‘=N ,’

HopManusauum 1 maclutabmpoBaHusi

OppavHaTbl (Y) ONopHbIX TOYEK NMHeapu3aummn curHana
noJaBaemoro Ha nepBbli PYHKUMOHANbHbIA 6ok LNY1 L I H
HopManusauum 1 maclutabupoBaHus
Kannbposka curHana nogasaeMoro Ha nepsblii

PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1 E I’_ f ,'
maclTabrupoBaHus

Koppekuus curHana nogaBsaemoro Ha nepBbii _
PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 COR1 ,'_ or ,'
macLuTabupoBaHus

O6Lwue napameTpbl SYS 5 lj 5
CoxpaHeHue napameTpoB SAVE 5 F,' L E
3arpy3ka napameTpoB LOAD L O F,’ d

B panbHeviwem no TeKkCTy pyKOBOACTBA MAET CCbifka Hapnapamerp.B Buge XXXX.YY (Hanpumep ALRM.00), rge XXXX —
Ha3BaHve YPOBH{, a YY — Homep nyHkTa MeHio (CMOTpu pucyHok 4.7.1).

4.8.1 Bbi6op napameTpoB e [1ns nepexopda 13 pexvma BblOOpa YPOBHSA B pexuM BbiGopa napameTpa

BbIGPaHHOrO YPOBHSA HEO6XOAMMO HaxaTb knasuLy [O].
|\ Cv) e [1nsa BbibOpa NapaMeTpoB Ha KaXaoM YpOBHe HeobXxoammo MCMonb30BaTb

' Ca) knasuwn [A], [V].

naEameTE 2' o [MpuKkaxaoM HaxaTuy KnasBuLL NPOUCXOAUT Nepexon K CreayoLlemMy munm

A v ) npegbioyLlemy napameTpy.

e [lpy Haxatum knasuwu [A] Ha nocnegHem napameTpe, npousongeT
(Ca ) nepexog.Ha Nepabli napameTp (napameTp ¢ Homepom 0).

e [Ina, noarteepxaeHus Bblibopa napameTpa HeoOGXOOUMO CHOBa HaxaTtb

Ca ) knaBuLy [O].

4.8.2 dukcupoBaHue HacTPOeK ® YUTOObl M3MEHUTb HACTPOWKM MapameTpoB MMM YCTAHOBKW, MOMb3yWTeChb
knasuwamu [A] unu [V], a 3aTeM HaxmuTe knasuly [0]. B pesynbtate
HacTpolika byaeT 3admkcmpoBaHa.

e Heobxooumo NOMHMTB, YTO huKCauMsa M3MEHEHUIN MPOWCXOAMUT TONbKO MO
HaXaTuun KnasuLLn [0].

e Ecnn Ha ypoBHE KOH(MrypauuMum M HacTpoek Obin Bbi3BaH napameTp Ansi
MOAMMUKALUUN, U HEe HaXumanacb HW OfHa U3 KMNaBuLL B TeYeHMe OKOMo 2-X
MUHYT, npubop nepenget B pexvum PABOTA. [axe ecnu napameTp Obin
MOANMULMPOBaAH M HE HaXuMmanacb Knasuila [0], TO B TE€YEHMEe OKOJMo 2-X
MUHYT, npubop nepengetr B pexum PABOTA u u3meHenve He 6ydem
3acbukcuposaHo.

e Heobx00umo noMHUMB, 4TO Mocrne NpoBeAeHUs MoauduKkaLmum Heobxoaumo
MPOM3BECTM 3anncb napameTpoB (KOaMULNEHTOB) B SHEProHE3aBUCUMYHO
namsTb (cM. pasgen 4.9), B NPOTUBHOM Crly4ae BBeLeHHas MHdopMauus He
GyaeT coxpaHeHa Npu OTKITOYEHUW NUTaHUS Npeobpa3oBaTersi.
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4.9 3anucb napameTpoB B SHeproHe3aBUCMMyIo namMATb

Mapamemp SAVE.01. CoxpaHeHue napamempos

Tabnuvua 4.9.1 — 3anncb napaMmeTpoB B 9HEPTOHE3ABUCUMYIO NaMSATb

3HauyeHue napameTpa BbinonHsiemas onepauus
SAVE.01
0000 3anvcb NapaMeTpoB B 3HEProHE3aBUCUMYIO NaMsSTb HE rIpou3sodumcst
0001 3anncb NnapaMeTpoB B 3HEProHE3aBUCUMYIO NaMSTb IPOU380OUMCS CrieayoLWwmnm
obpasom:

1) MNpomnssecT Mogudukaumio Bcex HeobxoanMbIX MapameTpoB.
2) YctaHoBuUTb 3HayeHue napameTpa SAVE.01= 0001.

3) Ha undposom aucnnee nossatca cumeonsl "SAVE", ykasbiBas 0:TOM, 4TO
NPOMCXOAMT onepauus 3anncu B SHEProHe3aBUCUMYHMAMSATS.

4) Mocne yka3aHHbIX onepauni OyaeT NnponsBeaeHa 3anvMcb BCEX MOANUMLNMPOBaHHBLIX
napamMeTpoOB B 3HEProHesaBUCUMYIO MamsATb. [locne npoBeaeHUs 3anncy napameTpoB
npubop neperger B pexum PABOTA. _Flocne 3amucin napametp SAVE.O1
aBToMaTtuyeckun yctaHasnumeaetca B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHus Nonb3oBaTeNbCKMX NapaMmeTpoB Ha ypoBHE kKoHdurypaunm SAVE, eCcTb BO3MOXHOCTb BEPHYTCH
K COXpaHEHHbIM HacTporkaM 1 kanmbpoBoyHbIM koadhbcmumeHTam Ha ypoBHe LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCA K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NpPeanpUATAX=U3TOTOBUTENE, C BO3BPALLEHMEM K nNepBOHa4vanbHoe
KanMbpoBke aHanorosbIx Bxo4oB u Bbixogos (LOAD.02).

Tabnuua 4.10.1 — 3arpyska napameTpoB

3HavyeHune
MapameTp HasHa4yeHune napameTtpa MpumeyvaHne
napameTpa
LOAD.00 PaspeLieHre nporpaMmmmnpoBaHus no ceTtu 0000 [MporpammupoBaHne 3anpeLleHo
ModBus 0001 [MporpamMmmupoBaHve paspeLleHo
LOAD.01 3arpyska nonb3oBaTeNbCKMX HACTPOEK U 0000 He npoussodumcsi
KannbpOoBOYHbIX KO3 PULUNEHTOB 0001 3arpyska nonb3oBaTebCKUX
HacTpoek
LOAD.02 3arpyska 3aBOACKMX HACTPOEK U 0000 He npou3godumcsi
KannbpoBOYHbIX KO3 PULUEHTOB 0001 3arpyska 3aBOACKMX HAaCTPoeK
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5. KanubpoBka n npoBepka npeodbpasoBarens

KanunGpoeka npeobpasoBaTens OCyLLEeCTBNSAETCS:

e Ha 3aBopge-nsrotoButene npu Beinycke npeobpasosarens,

e [lonb3oBartenem:
- Mpu cMeHe avanasoHa u/unu snaa (Tok NMbo HanpskeHWe) BXOAHOro curHana,
- P NOAroToBKe K nosepke (kannbposke).

5.1 KannbpoBka y3na npeobpasoBaHusa curHana

5.1.1 [ns npoBefeHus kanubpoBkM y3na npeobpas3oBaHus curHana Heobxoaumo NoAKMKYUTL Npubop No cxeme
npunoxexus b.4.

5.1.2 Mepen npoBepkoi nNo MGOMY M3 ykasaHHbIX MYHKTOB MONOXEHUsl MepeknoYaTenen OMmKHbl oTBeYaTb
cXeme MoBepKU.

51.3 MopaTb HanmpsxeHue nuTaHus Ha 6nok, no BonbTMeTpy PV1\asToTpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsxeHve 220 B nameputb TOK notpebnexHus amnepmetpom PA2, onpeaenutb NOTpebnsemyto MOLLHOCTb U CPaBHUTL C
3Ha4YeHMeM ykasaHHbIM B Tabnuue 1.3.5.

514 YctaHoBUTb curHan c kanubpatopa G1, cootBetcTBytowmii 0% |OT guanaszoHa W3MEpeHUst (HWXHWUIA
npegen pasmaxa Lkansl uamepeHust). NponsBecTy KOHTPOSb 3HAYeHUs NO LMPOBOMY MHOUKATOPY NULIEBON MaHenu u no
npubopy PA1, npn HeobxooumMOCTM — BbIMNOMHWUTL KOPPEKTMPOBKY BeNWYMHbLI BbIXOAHOTO CUrHamna conpotuBrneHnem RP2
“YctaHoBka «0»”.

515 YctaHoBuTb curHan c kanubpatopa G1, cootsetctBytowmn 100% oT AnanasoHa M3MepeHus (BEpXHUWA
npegen pasmaxa LwKasnbl n3mMepeHus). [pon3BecTn KOHTPOMb-3HaYeHNUs. N0 UMdOPOBOMY MHAMKATOPY NULEBOW NaHenu u no
npubopy PA1, npy HeoOGXOAUMOCTU — BbINOMHUTL KOPPEKTUPOBKY BENWYMHBI BbIXOAHOTO CUrHamna conpotusneHnem RP1
“YctaHoBka « MAX»”. MoBTopuTb N. 5.1.4 — 5.1.5 Heckonbko pas.

5.1.6 [nsa nepeHanagky 6noka Ha Opyrne BXOAHbIE/BBIXOAHbIE CUIrHArbl UCMOMb3yWTE PUCYHOK 5.1.1 n Tabnuubl
51.1un51.2.

YcraHoBka «0»

YcraHoBka « MAX» |:

PucyHok 5.1.1 - Cxema pacronoxeHusi op2aHo8 peayrnuposaHus u anemeHmos Hacmpouku MHC-11
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Tabnuua 5.1.1 - MNonoxeHue nepemMbideKk OnAa yCTaHOBKM AMana3oHa U3MeHeHUA BbIXOOAHOro curHana npm ogHononsapHom
BXOQHOM cuUrHane

T“"c""”"r'::ﬁ:°’° J2 J3 J4 J5 J6

0:5 VA 34 3 12 56 | 56
0-20 MA 78 : 12 56 | 34
4-20 wA 56 | 12 | 12 56 | 34
010 B 34 : 12 | 1278 | -
5:5 wA 56 | 34 | 12 56 | 56
-20:20 MA 56 | 34 | 12 56 | 7-8
10:10 B 56 | 34 | 12 | 1278 | -

lpumeyaHue: Ecrnu ycmaHosneH duana3oH 8X00HO20 U 8bIXOOHO20 cueHanalom 4:00.20 MA, mo nepembiyka J3
He ycmaHaerueaemcs.

Tabnuua 5.1.2 - MNonoxeHue nepemMblyeKk Ang yCTaHOBKU gMnanas3oHa M3MeHeHUsA BbIXOAHOro curHana npu AByxXnondapHoOM
BXOOHOM CUrHane

Tun BbIXOAHOTO J2 J3 J4 J5 J6
CUrHana

0:5 MA 34 1-2 142 5-6 1-2

0:20 MA 34 1-2 1-2 5-6 3-4

4:20 MA 34 1-2 1-2 5-6 3-4

. 34

0+10 B 34 1-2 1-2 7-8 )

-5:5 mMA 5-6 - 1-2 5-6 1-2
-20+20 mMA 5-6 - 1-2 5-6 3-4
-10+10 B 5-6 = 12| 3-4,7-8 -

Tabnuua 5.1.3 - 3HayeHue conpoTmBreHn Rx1, Rx2, Rx3

BxoqHO CUrHan ConpoTuBreHne pe3nucTopos
Rx3 Rx1 Rx2

OT10 po 75 vB nepembiydka nepemblvka -
Or00010B 64,9 kOm 64,9 kOm 1 kKOm
Or0p0015B 91 kOm 100 kOm 1 kOm
OT00060B 130 kOm 135 kOm 200 Om
OT1000100B 100 kKOm 100 kKOm 100 Om
OT10 00150 B 330.kOm 330 kOm 200 Om
O10 8o 250 B 330 kOwm 330 kOm 200 Om
O10 go 500 B 620 kOm 680 kOm 200 Om
OTr0 80750 B 1,2 MOwm 1,3 MOwm 250 Om
OT10 no 5 MA 0.0m 0 Om 15 Om
OT10 go 20 MA 0'Om 0 Om 3,75 Om
OT14 pno 20 MA 00Om 0 Om 3,75 Om

lMpumeyaHus

1. Ans duana30Ha' 8xo00Ho20 ‘cueHana om 4 0o 20 MA u ebixoOHo20 cueHana om 0 0o 10 B Heobxodumo
ycmaHosumb cornpomueneHue R15 pasHbeim 100 kOm (cm. pucyHok 5.1.1). [na Opyeux duana3oHoe R15 domkeH 6bimb
200 kOm (ycmaHasnusaemcsi fpednpusmuemM-u32omosumerem).

2. Mapka ykasaHHbIx pe3ucmopos 8 mabnuye 5.1.3: C2-29B-0,125-...--0,1%.

5.1.7.. Bpewms npeobpasoBaHus anga NMHC-11 ¢ 3aBoACKON yCTaHOBKOW paBHO 6 cekyHAaM - 9TO MaKCMMarbHOe
BpeMsi, Heobxogumoe Ans Mpeobpa3oBaHUs 3HAYEHUS] BXOOHOTO CUrHana npu pe3kom ero U3aMeHeHun (Bo BeCb AvanasoH
wkansl - ot 0% [0»100% wnn HaobopoT). Ecnn Hy)XHO MepeHacTpOUTb LAHHOE BPEMSI HY)XHO M3MEHWUTb MOMOXEHWe
nepembidek J7 n J8 (cm. pucyHok 5.1.1) B cooTBeTcTBMM C Tabnuuen 5.1.4.

Tabnuua 5.1.4 - NonoxeHue nepemblyeK Ansi yCTaHOBKM BpemMeHu npeobpasoBaHus MHC-11

Bpems J7 J8
npeo6pasoBaHus
6 cekyHq 1-2 1-2
3 cekyHapl 1-2 -
1 cekyHAa 2-3 1-2
0,5 cekyHabl 2-3 -
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5.2 KanubpoBka y3na mHavkauuu u ynpasneHus

5.2.1 Onsa npoBegeHus kanubpoBKWM y3na WHAMKaAUMWM W ynpasneHus, noaknioymte 6nok no cxeme
npunoxexus b.4.

522 B pexuvme KOHPUIYPUPOBAHWE yctaHosuTe napametp CLI1.00 "Kanubposka Hyns curHana,
noAaBaemoro Ha (yHKUMOHanbHbIV 610K HopmManu3auum 1 macltabrposaHns”.

5.2.3  V3meHss BxogHOM curHan kanubpaTopom G1 NMOCTOSIHHOTO TOKa, BbICTaBUTb 3HAYEHWEe BXOAHOrO curHana
pasHoe 0% (HayanbHOe 3Ha4eHwue).

524 Haxumasa knasuwm [A] unu [V¥] ycTtaHoBuTe Ha Aucnnee npeobpasoBaTens 3HaueHMe B TEXHUYECKMX
eauHuuax, coorsetcteytowee 0%. Haxmute knasuy [0].

5.2.5 B pexume koHdwurypaumm yctaHoBute napametp CLI1.01 "KanubpoBkay,Makcumyma curHana,
nogaBaemMoro Ha pyHKUMOHanbHbIN 610K HopMmanusaummn n maclwtabuposaHms .

5.2.6  V3meHsst BxogHON curHan kanubpaTtopom G1 MOCTOSIHHOTO TOKa; BbICTABWTL '3HAa4YEeHUE BXOLHOIO cuUrHana
pasHoe 100% (koHeuYHoe 3Hau4eHue).

5.2.7 Haxumasn knasuwmn [A] vnu [ V] ycTtaHoBMTE Ha Aucnnee. npeobpa3oBatens 3HavyeHue B TeXHUYEeCKUX
eauHuuax, cootsetcteytowee 100%. Haxmute knasumy [0].

5.2.8 [Ona Gonee TO4YHOW KanMOPOBKW KaHama MOBTOPWTE| yKa3aHHble Bbllwe onepauun (N.5.2.3 — 5.2.7)
HEeCKOrnbKO pas.

5.29 B npouecce kannbposkn He TpebyeTcst TouHoropaseHcTBa curHanoB 0% n 100% guanasoHa. Hanpumep,
MOXXHO MPOBOAWTbL KanubpoBKy Ansa curHanosB 2% u 98% auanasoHas BaxHo auwb To, 4To6bl NO LUMPOBOMY MHOUKATOPY
YCTaHOBWTb 3Ha4YeHNe, MakcMarnbHO OnM3Koe K yCTaHOBIIEHHOMY 3HAaYeHWU0 BXOHOMO cuMrHana.

Heob6xodumo noMHumsb, 4TO Mocre NpoBedeHWs KanubpoBkM HEOOXOAMMO MpOM3BECTW 3anncb NapameTpoB B
9HEepProHe3aBUCUMYI0 MaMATb, B MPOTMBHOM Crlyyae BBeAeHHas uHdpopMauuss He OyaeT coxpaHeHa Npu OTKMYEHWUU
nuTaHusa npeobpasosBaTens.

5.3 IluHeapusauma oTtobpaxeHUsa curHana aHanoroBoro Bxoga

®PyHKUMS nHeapusauun peanusoBaHa - B, pyHKuMOHanbHOM 6rnoke Hopmanusauum u  macwTabupoBaHus.
JInHeapusauns faet BO3MOXHOCTb NPaBUIbLHOrO (hM3NYECKOro NpeAcTaBneHns HeNMMHENHbIX PerynnpyemMbix 1 naMepsiembix
napamMmeTpos.

Mpy MHAMKaUMM NUHeapuspyemMon BeUYMHbI, onpedensolmMmMmn napameTpammn SBAS0TCS HavanbHOe U KOHeYHoe
3HayeHune LKanbl (MPOLEHTHOe OTHOLUEHWE K AuManas3oHy M3MepeHus), NOonoXeHvWe AeuMManbHOro pasgenutens, a Takke
9KBUAMCTAHTHbIE OMOPHbIE TOYKM NUHeapu3aummn. Kpneasa nuHeapmsaumm MMeeT «NperioMIeHns» B OMOPHbIX TOYKaX.

5.3.1 NapameTpbl NuHeapusauuum
Hanpumep, napametpbl NnHeapu3aummn dyHKLMoHaneHoro 6rnoka Hopmanusaumm macluTabupoBaHus criefytoLume:

KoHcpuzypayusi nepeozo u emopo20o 6510ka

AIN1.00 =0009 - Twn wkanbl - NTMHeapM3oBaHHas
AIN1.06 KonnyecTtBo y4acTKoB nMHeapusaumnm
AIN1.03 MonoxeHne aeuMManbHOro pasgenuTens npu nHaMkaumm

A6cyucchl OrMOPHLIX MoYeK JIuHeapu3sayuu

LNX1.00 Abcumcca HayanbHOro 3HadeHus (B % OT BXOOHOMO curHarna)
LNX1.01 Ab6cuucca 01-ro yyacTtka
LNX1.02 Ab6cuucca 02-ro yyacTtka
LNX1.38 Abcuucca 38-ro y4yacTtka
LNX1.39 Abcuucca 39-ro yyacTtka

OdeIHamt»l OMOPHbIX MOYeK JIuUHeapusayuu

LNY1.00 OpauvHaTta HavanbHOro 3HadeHus (curHan B Tex. ed. ot -9999 o 9999)
LNY1.01 OpauHata 01-ro yyacTka
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LNY1.02
LNY1.38
LNY1.39

OpauHata 02-ro yyacTka

OpauHata 38-ro yyactka
OpauvHata 39-ro yyacTka

5.3.2 OnpeaeneHune onopHbIX TOYEK NIMHeapu3auum

5.3.2.1 OnpedernieHue Konuyecmea y4acmkos /luHeapusayuu

Mocne onpegeneHus HeobxoaMMOe KONMMYECTBO Y4YaCTKOB NUHeapu3aummM Heobxoaumo. 3agaTtb 3TO 3HaYeHue B
napameTtpe AIN1.06. MNMpegenbl nsmeHenns napametpa AIN1.06 - ot 0000 go 0039. JeuvmManbHbI pa3aenutens (3anaTas)
ans ypoBHst LNY1 6epeTcs ¢ ypOBHsi HACTPOWKM hyHKLMOHanbLHOro 6roka Hopmanuaauuu n macwtadvposaHua AIN1.03.

Bbibop HeobxoaMMoro KonuMyecTBa Y4acTKOB FMHeapu3auuMum NpOM3BOAMTCH ,U3 coobpaxeHua obecneveHus

HeobXxoAnMOoM TOYHOCTU n3mepeHuna.

5.3.2.2 OnpederneHue 3Ha4yeHUl OMOPHbIX MOYEK JIUHeapusayuu

[na kaxgoro 3HayeHus MHAUUMPYEMOro BXOAHOro curHana Yi (B TexHuuyeckux eguHuuax ot —9999 go 9999 c
y4eTOM [eummanbHOro pasfenuTens) BbIMUCAUTbL COOTBETCTBYHOLLYIHO (U3NYECKY0 BEMUYUHY W3 COOTBETCTBYHOLLUX
(PYHKLMOHaMbHbIX (FTPaaMpPOBOYHbLIX) Tabnmy. 3TO MOXHO cAenaTth Takke rpacuyecku M3 COOTBETCTBYIOLLEN KpuBOW (Mpwu
HeobX0aMMOCTM MHTEPMNONMPOBATL) U 3a4aTb 3HAYEHNEe AS1i COOTBETCTBYHOWIEN ONOPHOW BENNYMHBI BXOOHOMO (hU3NYECKOro
curHana Xi (B %, ot 00,00% £o 99,99%).

5.3.3 Npumep nuHeapusaymm curHanos

Mpumep

JlnHeapusaumsa curHana, nogaBaeMoro Ha (yHKLMOHaNbHbIN 610K
HOopManusauum U MmaclTabupoBaHusl, NpeAcTaBfeHHas rpacduyecku (KpUBoW)

MHanumpyemoe 3HaveHve B
TEXHUYECKNX eAnHNLIAxX

OpauHaTta

OpauHaTta
2-ro yyacTtka

OpauHaTta
1-ro yyacTka

PeanbHas xapakrepuctuka,
npeacTasneHHas rpaduvecku

MA
3-ro yyacTtka N 999,9
JlnHeapuso-
750,0 3-nyuy BaHHas
Xapakre-
| pucTuka
2-nyy
350,0 Y 100%
BXOOHOr0
curHana
1= yy.
| >
20,00 50,00 / 60,00 /99,99
HavanebHoe Abcumcca Abcumcca Abcumcca
3HaYeHue 1-ro yyacTka 2-ro y4acTtka 3-ro yyactka

PucyHok 5.3.1 - JluHeapu3auyusi cueHana, nodagaemoeao Ha ¢hyHKUUOHasbHbIU 610K HOpManu3ayuu u
MaclwmabuposaHrusi, npedcmasrieHHasi epaghudecku (kpueod)

KoHgpueypupyembie iapamempsi Onsi npumepa 1:

AIN1.00'= 0009
AIN1.06 = 0003
AIN1.03 = 000,0

LNX1.00 = 00,00
LNX1.01 = 20,00
LNX1.02 = 60,00
LNX1.03 = 99,99

LNY1.00 = 0000 (nHguumpyeTcs «000,0»)
LNY1.01 = 3500 (nHguumpyeTcs «350,0»)
LNY1.02 = 7500 (nHguumpyeTcs «750,0»)
LNY1.03 = 9999 (mHauuupyeTtcs «999,9»)
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6. TexHu4yeckoe obcnyxumBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxmnBaHune - KoMmnnekc paboT, KOTopble NPOBOAATCHA NEPUOAMYECKM B NNIAHOBOM Nopsiake
Ha paboTocnocobHom npubope C uenbio NpeaoTBpalleHns 0TKa3oB, NPOANEHNS ero Cpoka CrnyxObl 3a CYET BbIABNEHUSA U
yCTpaHeHns NpeoTKa3HOro COCTOSHUS AN NoAAepXXaHUs HopMarbHbIX YCITOBUI 3KCNyaTauum.

6.1.2 TexHnyeckoe 060]'Iy)KVIBaHV|e 3aKrn4vaeTcAa B npoBeaeHun pa60T MO KOHTPOJ1I0 TEXHUYECKOIro COCTOAHUA U
nocneaywowemMy ycTpaHeHUO HeOoCTaTKOB, BbIABMIEHHbIX B MpouLecce KOHTPOnA, ﬂpO(bVIJ'IaKTVI‘-IeCKOMy O6CJ'Iy)KI/IBaHI/II'O,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHoOCTbO, ANMUTENBbHOCTBIO U B onpeaeneHHOM nopsaidke;,.yCTpaHeHUI0 OTKa30B,
BbIMNOJTIHEHNE KOTOPbLIX BO3MOXHO CUNaMK nNepcoHasna, BbiNOJHAKOWEro TexHn4eckoe O6Cﬂy)KVIBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeaAOCTOPOXKHOCTUA U NpaBUNamMu/aKcnyaTauum MoXeT cTaTb NPUYNHON
TpaBMUPOBaHWUA NepcoHana unv noBpexaeHns o6opyaosaHus!

6.2.2 Ona obecnevyeHusi Ge3onacHOro MCMosfib3oBaHUA OGOpyAOBaHMﬂ HEeYKOCHUTEeJIbHO BbIMOJIHANTE
yKasaHusa AaHHOW rnasbl!

6.2.3 K akcnnyataumm npeobpasoBaTtens AONyckalTCsa IUua, umelwme paspelleHne ans pabotbl Ha
anekTpoycTaHoBKax HanpsxeHvem o 1000 B 1 ndyumnslume pykoBoaCTBO MO dKCnnyarauuy B NonHoM obbeme.

6.2.4 OkcnnyaTtaums npeobpasoBaTens pas3pellaeTcs,.Npy HanmM4yMu MHCTPYKUMM MO TexHuke 6Ge3onacHocTw,
YTBEPXKOEHHOW NpeanpuaTuemM-noTpedbutenem B YCTaHOBMEHHOM [OPSAKE M, YYMTbIBAOLWEN cneumduky NpUMeHeHus
npubopa Ha KOHKpeTHOM obbekTe. Mpu akcnnyaTtaunn Heobxoammo cobmeaatb TpeboBaHusa AencTByrOWmMX npasun MNT3 n
MTB ans anekTpoyctaHoBOK HanpskeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodunakTmyeckme paboTbl  AOMKHbI  MPOBOAUTLCA  NPU  OTKIKOYEHHOM
3MNeKTPOnUTaHnu.

6.2.6 3anpeu.|,aeTc9| noaKntoyaTb U OTKAKYaTb COEANHUTENN NPU BKIMHOYEHHOM 3JN1EKTPONUTaHUN.

6.2.7 TwatenbHO npou3BoaUTE MAOAKMNIOYEHME  C cobnoaeHnem NnonsipHOCTM BbIBOA4OB. HenpaBunbHoe
noaknw4yeHne mnu nogknyvyeHmne pas3bemMoB AM1PpU BKIIKOYEHHOM NMUTAHUU MOXET MNMPUBECTU K MOBPEeXAEHUK 3JTEKTPOHHbIX
KOMMNOHEHTOB npeo6pasoBaTenf-|.

6.2.8 He nopgkntoyanTe HENCNONb3yeMble BbIBOAbI.

6.2.9 [lpu pasbopke nNpedBpa3oBaTens AnNs yCTpaHeHUss HeucrnpaBHOCTEN NPMBOP AOMKeH BblTb OTKMHOYEH OT
CEeTM 3MEKTPONUTaHUS.

6.2.10 [lpun n3BneveHun npeo6pasoBaTenﬂ M3 Kopnyca He npuKacamTecb K ero anekTpu4ecknm KOMMNOHEHTaM U
He nogBepranTe BHYTPEHHME y3Ibl U YacTn yaapam.

6.2.11 Pacnonarante npnbop Kak MOXHO [arnee OT YCTPOWCTB, rEeHEepUpPYHLLNX BbICOKOYACTOTHbIE U3MyYeHue
(Hanpumep, BY-neun, BY-cBapoyHble ‘@nnapatbl, MawwuHbl, U1 Npubopkl, UCMOMb3yLNE NUMMYIbCHbIE HaNPSXXEHWs) BO
n3bexaHue cboes B pabore.

6.3 NMopsanok TexHNn4Yeckoro o6cnyxuBaHus

6.3.1 B 3aBuncumocTn ot perynapHoCcTn nposeaeHNUA TexXxHn4eckoe O6Cﬂy)KVIBaHMe OOIMKHO ObITh:
a) nepnogn4ecknm, KOTopoe BbINOJNTHAETCA Yepe3 KaneHaapHble NPOMEXYTKN BpEMEHN;

6) afanTuBHBLIM, KOTOpPOE BbINOJIHAETCA No HGOGXO,CI,VIMOCTVI, TO eCTb, B 3aBUCUMOCTU OT (*)aKTVILIeCKOFO COCTOSAHUA
npeobpasoBaTtens u Hanmumsa cBob6oAHOro 06CNyXUBaILLEro NnepcoHana.

6.3.2  YcTaHaBnuBalOTCHA Takvme BUAbl TEXHUYECKOro 06CnyXnBaHUS:

a) TexHu4eckoe obCnyxuBaHME NPU XpaHeHUW, KOTOPOE 3aKniovaeTcsl B NepeKoHcepBaLmmn npeobpasoBaTtens npu
[OCTUXKEHUM NPEeAEenbHOro cpoka KOHCepBauuuM BO BPEMS XpaHEHUs B COOTBETCTBUM C TpeboBaHWSIMU 3KCMnyaTaluyoHHON
[OKyMeHTaLuu,;

6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TPaHCNOPTUPOBKE, KOTOPOE 3aKr4vaeTcA B NoArotoBke npe06pasosaTenﬂ K
TpaHCNOPTUPOBaAHUIK, AEMOHTaXe N3 TEXHOJNTIOr'M4eCcKoro 060pyuosaHM9| 1 ynakoBKe nepen TpaHCnopTnpoBaHNUEM;
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B) TEXHMYeckoe obOCnyXMBaHWE NpW 3KCrslyaTaumm, KOTOPoe 3aKn4vaeTcs B NOAroToBke npeobpasoBaTtensi nepep,
BBOAOM B 3KCMflyatauuio, B MpoLecce ee 3KchnfyatauMm W B Nepuoauyveckon npoBepke paboTocnocoBGHOCTU
npeobpasoBaTens.

6.3.3  Tlepuognyeckoe TexHUYeckoe OOGCHyXMBaHME MNpU 3KCnnyatauuu npeobpasoBaTens ycTaHaBMMBaeTCs
noTpebuTeneM C Y4eTOM WHTEHCMBHOCTM W YCMOBWM 3KCMiyaTauuuM, HO He pexe YeM oauH pa3 B rogd. [Ond
npeobpasoBatenein MHC-11 uLenecoobpasHa exekBapTalbHasi MEPUOANYHOCTb TEXHUYECKOTO OGCINyXMBaHWUSA Npu
aKcnnyaTaumu.

6.3.4 Mepuoguyeckoe obcnyxmnBaHne OMKHO NPOBOAUTLCH B CreayloLlem nopsake:
a) NpoBecTn paboTbl, KOTOPLIE BLINMOMHSOTCS NPY TEXHUYECKOM OCMOTPE;

6) NnpoBepPUTL COMPOTMBMEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeobpasoBaTens.

6.3.5  TexHmyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCS OOCMYXXVBAOWWM "NEPCOHANomM B CrieaylolemM
nopsigke:

a) nepeq HayanoMm CMeHbl crnefyeT MpPOBECTU BHELUHWI ocMOTp npeobpasoBatens. Ocoboe BHUMaHWe crnegyet
06paTnTb Ha YACTOTY MOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXaHWYECKMX NOBPEXKAEHUN.

©) NpoBepuUTb HAOEXHOCTb KpenneHus npeobpasoBaTtens;

B) NMPOBEPUTb TEXHWYECKOEe COCTOsIHWE MPOBOAOB (kabenen) Ha LENOCTHOCTb W 3aLULLEHHOCTb OT MeXaHW4eCcKnX
NoBpeXAEHUNA.

6.4 MNMopAanok npoBegeHNA NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu

6.4.1.1 [MpoBegeHne NOBEPKN JOIMKHO BbINONMHATLCA B CAEAYIOLNX YCNOBUSIX:

Temnepartypa okpyxatoLlero Bo3gyxa (20+5) °C;

OTHOCUTENbHAsA BNaxHocTb Bo3ayxa oT 30 7o 80%;

aTmocdepHoe aasneHve ot 84 no 106,7 k[1a(630-800:mm pT. CT.);

HanpshkeHne nutaHusa 220B + 4.4B;

COMpPOTMBIEHNE Harpysku Anst O6MokoB C BbIXOAHbIM curHanom ot 0 go 5 MA pgomkHO OblTb paBHO
2+0,1 kOMm, a gnsa 6nokoB ¢ BbiIxogHbIM curHanom ot 0'go 20 mA (ot 4 go 20 mA) — 500+0,1 Owm;

e  MarHWTHbIE M NEKTPUYECKME NOMS AOMKHbI HE BAUSTL HA METPOSTOTMYECKNE XapaKTepUCTUKM 6roka;

e  BpeMs YCTaHOBKM pabo4ero pexuma 6rnokaHe meHee 30 MUH.

6.4.1.2 Bce cpeacTtBa namepeHusa OOIKHbI MMETb AENCTBYOLLNE OOKYMEHThI MO UX NOBEPKE UMK aTTecTauunm.

6.4.1.3 [onyckaeTca ucnonb3oBaTb [Apyrve mpubopbl, KOTOpble MPOLUNM METPOMOIMYECKYD aTTecTaumio u
oTBeYatoT No ToMHOCTM TpeboBaHMaM Tabnnupel6.4.1.

Tabnuua 6.4.1 — Onepauun n cpeacTBa NOBEPKM

HasBaHue onepauuun :;:g_z CpeacTBO NOBEPKM U ero HOpMaTUBHO-TEXHUYECKMEe XapaKTePUCTUKN

BHeLwHWIA ocmoTp 6:4.2

lMpoBepka anekTpuyeckon 6.4:3 YctaHoBKa AN MPOBEPKM MPOYHOCTU  U30MAUMM € HanpshKeHnem

NPOYHOCTU N30NaLUn ucnbitanmns ot 0,1 go 2 kB cuHycompansHon copmsbl, Yactoton 50 Iy,
MOLLHOCTbIO He MeHblue 0,25 kBa Ha CTOpOHE BbLICOKOrO HamnpsiKeHusi, C
NOrpeLIHOCTBH HAaNPsXKeHWst UcnbiTaHnsa He Gonee +5%.

Onpepenexune 6.4.4 MerommeTp C BepxHel rpaHuiuen usmepeHuss He medbwe 40 MOm,

CONpOTUBNEHUS M30RALNM HOMMWHanbHbIM HanpskeHnem 50B, ocHOBHOWM norpellHocTbo He Gonee
+30%.

OnpeaenexHne 0CHOBHOM 6.4.5, Kanubpatop B1-13 nnn B1-12

NorpeLLIHoOCTMH 6.4.6 MunnnamnepmeTp MNOCTOSIHHOMO TOKa, Knacc TOYHOCTM He Xxyxe 0,02.

[wnanasoH nameperns 100 mA.

AmMnepMeTp nepemMeHHOro Toka, Kracc TO4YHOCTU He xyxe 2,0. [uanasoH
namepenus 0,2 A.

BonbTMeTp nepemMeHHOro Toka, Knacc TOYHOCTM He xyxe 2,0. [uanasoH
namepenusa 500B.

AsToTpaHchopmatop PHO-250 unu emy nogo6HIN.

Conpotusnenue Harpysku 2 KOmM+5% ansa 6rokoB ¢ BbIXOAHBIM TOkoM 0-5
MA 1 500 Om+5% ans 6nokoB ¢ BbixoaHbIM TokoM 0-20, 4-20 MA .

OnpegaeneHune nynbcaumm 6.4.7 Ocuunnorpad, ¢ ananasoHom nsmepenusi ot 1 go 200 mB, Rex> 1 MOMm.
BbIXOAHOr0 curHana
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6.4.2 BHewHunn ocmotp
6.4.2.1 T[pu BHeLHEM OCMOTPe MNpPOBEpPbTE KOMMIMEKTHOCTb W MapKMpoBaHWe, Hanuyine Kremm, OTCYTCTBME
MeXaHN4YeCKNX MOBPEXAEHUN.

6.4.3 UcnbiTaHWe 3aneKTpu4yecKkom NpoYHOCTU U30NALUN
6.4.3.1 VcnbiTaHne aneKkTpuyeckom NPOYHOCTU U30NAUUKM NPOBOAUTL MO cxeme npunoxeHus B.3 no metoguke
FOCT 21657-83 Ha npoboWiHOM yCTaHOBKE MOLLHOCTBI0 He MeHbLuee 0,25 kB npu oTKMo4YeHHbIX OT 611oKa BHELLHNX Lensx.

6.4.3.2 WcnbiTatenbHoe HanpsbkeHne yactoton 50 'y gencreyowmum 3HaveHnem 2000 B npuknagbiBaTb Mexay
Toukamun A, B, C, D n E no cxeme npunoxernsa b.3. NMHC-11 cuntaTb BblgepXaBLUMM UCMbITAHNE, €CNU He COCTOSNOCh
npo60os UNn NOBEPXHOCTHOrO NEPEKPLITUA U3ONALUN.

6.4.4 OnpepgeneHne cCONpPoTUBIIEHUA U30NALUN
6.4.4.1 V3mMepeHne aneKTpu4eckoro ConpoTUBIIEHNST U30NALMK, MPOBOANTL MPU,OTKIMHOYEHHbIX OT 6J10Ka BHELLHNX
Lenen ¢ NnomoLLblo MerommeTpa Mexay Todkamm A |, B, C, D 1 E no cxeme npunoxexust B.3.

6.4.4.2 W3mepeHne 3NeKkTpu4ecKoro COMPOTMBIEHUS W3ONALMW MpU NOBBIWEHHOW BRAXHOCTU MPOBOAWUTL Ha
NPOTSXeHUM 3-X MUHYT nocne nssnedeHns NMHC-11 n3 kamepbl BNaXXHOCTH.

6.4.4.3 W3mepeHne anekTpu4eckoro COMNpoTMBNEHUS M3onAuMn And TemnepaTypbl Boiwe 35°C npoBoaaT Mo
HanpsbkeHneM pasHon nonspHoctu He Gonee 130 B nocne Bbigepxku NMHC-11"npu TemnepaTtype BepxHero paboyero
AvanasoHa He MeHee 2-x yacoB. OTcYeT CONPOTUBEHMS N30NALMM HYXXHO OCYLLIECTBATL NOCHe NepBOA MUHYTbI C MOMEHTA
BKJIIOYEHMWS n3MepuTensHoro npubopa.

6.4.4.4 TMHC-11 cuutaeTcs BblAEpPXKaBLUMM UCMbITAHNE, €CNN U3MEPEHHbIE 3HAYEHUSI CONPOTUMBIEHUS MU30MNALUK
mexay Toukamu A, B, C, D n E He meHee 20 MOwm.

6.4.5 OnpepeneHne OCHOBHOW MOrPeLUHOCTU
6.4.5.1 Tloeepky MNMHC-11 npoBoanTb No cxeme npunoxeHusnb.4. Mlepen nosepkon no nboMy M3 ykasaHHbIX
NYHKTOB MOSIOXEHNS NepekrnioyaTene AOMKHbI OTBEeYaTb CXEME NOBEPKM.

6.4.5.2 [llopaTb HanpskeHWe nuTaHus Ha 6nok, no BombTMeTpy PV1 aBTOTpaHcdopmatopom T1 ycTaHOBWUTHL
HanpsbkeHe 220 B nameputb Tok noTpebneHuss amnepmetpom PA2, onpenennts noTpebnsemyto MOLWHOCTb No opmyne
P=U*l n cpaBHUTL C 3Ha4eHneM ykasaHHbIM B Tabnvue 1.3.5.

6.4.5.3 [pu Heo6xoaUMOCTK, BLIMONHUTE kKanubpoBKy y3na npeobpasoBanus curHana (n. 5.1.4 — 5.1.5).
6.4.5.4 WVameHsasa BbiIxofgHoOW curHan KkanubpaTtopa G1'nocTosiHHOro Toka, NPOU3BECTU U3MEPEHMUS NS NATU TOYEK

3HayeHu BxoaHoro curHana 0% (HavanbHoe 3HaveHue), 25%, 50%, 75%, 100% (koHeyHoe 3HayeHue). B kaxgom cnyyae
3admkcmpoBaTb MokasaHuss npubopa PAL. M 3HauveHUs,»oTobpaxaemble Ha aucnnee NAPAMETP nepegHein naHenwu

npubopa.
6.4.5.5 OCHOBHYI MOrpeLLHOCTE y3narmpeobpa3oBaHnsi cUrHana MOCTOAHHOTO HaMpshKeHUs 1 Toka OonpeaenvTb
no copmyre:
ABBIX.p - ABBIX.
- P x 100%
An
loe:

ABbIX.p — pagyeTHoe 3HayeHWe BbIXOLHOrO CWUrHana, COOTBETCTBYIOLLEE OLHOW W3 MATM TOYEK 3HaYeHWN
BxogHoro curHana (0%, 25%, 50%, 75%, 100% avana3oHa n3MeHeHWUst BXOOHOrO curHana) , MA;

ABbIX. — OEWCTBUTENBHOE, 3HAYEHNE BLIXOAHOIO CUrHamna, CoOTBETCTBYHLLEE OOHOW U3 MATU TOYEK 3HAYEHUN
BxoaHoro curHana (0%, 25%, 50%, 75%, 100% anana3oHa n3aMeHeHUs1 BXOOAHOro curHana), MA;

AH — HOpMUPYEMOE 3HAYEHME BbIXOLHOMO CUrHana (3HayeHvne ananasoHa usMeHeHust), MA.

6.4.5.6 3HayeHWe OCHOBHOW MOrpeLHOCTM y3na npeobpa3oBaHMs CUMrHamna NOCTOSHHOIO HarnpsKeHUs U ToKa He
O0JKHO npeBbiwaTth + 0,25%.

6.4.5.7 "OCHOBHYIO MOrpPeLLIHOCTb U3MEPEHUs y3na MHAUKaLMKN 1 ynpaeneHus onpeaenuts no gopmyne:
v =PVBVBbIX PVBVBEI

lne:
PVBbIX.p — pacyeTHOe 3HayeHMe BXOOHOro curHana, otobpaxaemoe Ha aucnnee NMAPAMETP B npoueHTHoM
wkane (0%, 25%, 50%, 75%, 100%);
PVBhbIX. — AefcTBUTENbHOE 3HAYeHNe BXOQHOro curHana, otobpaxaemoe Ha aucnnee NMAPAMETP, %.

6.4.5.8 3HayeHue OCHOBHOW NOrPELLUHOCTM Y3Nna MHAMKALUMKU 1 YNpaBneHnst He AOMKHO npeBbiwatb + 0,25%.
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6.4.6 MpoBepka BNUAHUSA Harpy3ku Ha BbIXOAHOMW aHanoroBbI CUrHan

6.4.6.1 YcTaHOBWUTb BbIXOAHOW curHan kanubpatopa G1, COOTBETCTBYIOLUMIA KOHEYHOMY 3HAYEHUHO BXOLHOrO
curHana 6noka. Pa3omkHyTb nepekntodatens S1 v no munnuamnepmeTtpy PA1 3adumkcnpoBaTb 3Ha4YeHWs BbIXOAHOTO
curHana. [JonycTuMoe 3HayeHve [OMOMHUTENbHOW MOrpeLlHOCTU MPU U3MEHEHUW COMPOTUBIIEHUS Harpy3ku He AOMMKHO
npesbiwaTth +0,1% OT AnanasoHa N3MEHeHNs COOTBETCTBYHOLLEro curHana.

6.4.6.2 THC-11 cuuTaTh npowleawunM MOBEPKY, €Cnu ANA BCEeX M3MEPEHHbIX 3Ha4YeHUn Y HaxoauTcs B
yKasaHHbIX npugenax.

6.4.7 OnpeaeneHue nynbcauum BbIXOAHOrO cUrHana
6.4.7.1 YcTtaHOBWUTb BbIXOAHOW curHan kanubpaTtopa G1 COOTBETCTBYHOLIMA KOHEHYHOMY 3HAYEHW0 BXOOHOro
curHana 6noka. PasomkHyTb nepekntodaTens S1 1 no ocuunnorpady P1 onpegenvts nynscaumio BLIXO4HOrO curHana.

6.4.7.2 BenquHy aMnnnTyabl nynbcaunn BbIXOOHOIoO CUrHana npeoGpazoBaTenﬂ onpenenuTb nytemMm namepeHua
nepemMeHHON COCTaBMSALWEN BbIXOOHOMO curHana ocumnnorpadgom P1 ¢ 3akpbiTbiM BXO4OM M.BXOAHBIM CONPOTUBIIEHNEM HE
MeHble 1 MOm. BenunuunHa aMnnnuTygHoro 3Ha4dyeHua nynbCauunn BbIXOOAHOINO CUrHana He [OJbKHa npeBbillaTb MOJIOBUHDbI
rpaHuLbl JONYCTUMOrO 3Ha4YEeHNS OCHOBHOM NOMPELLHOCTU.
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7. XpaHeHue 1 TpaHcnopTupoBaHue

7.1 YcnoBusa xpaHeHus npeobpasoBarens
7.1.1 Cpok xpaHeHus B NoTpebuTenbLcKkon Tape - He MeHbLle 1 roga.

7.1.2 N3penue JOMKHO XPaHWUTLCA B CYXOM WM BEHTUMPYEMOM MOMELLEHWMM NPU TEMNEpATYpe OKpYXKatoLLlero
Bo3gyxa oT MuHyc 40°C go nnioc 70°C n otHocuTenbHon BnaxHoctu ot 30 go 80% (6e3 koHaeHcauun Bnaru). OaHHble
TpeboBaHWA ABMATCS PEKOMEHOYEMbBIMMU.

7.1.3 Bo3gyx B nomelleHMM He [OMKeH codepxaTb MbiMM U MPUMECKH arpeccuBHbIX NapoB U rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B HACTHOCTYU: ra3oB, COAEPXaLLMX CEPHUCTbIE COeQNHEHNS UM aMMUaK).

7.1.4 B npouecce XpaHeHUW Unu aKCnyaTaumum He Knaaute Tskernble NpeaMeTbl Ha Mpubop 1 He noaBepraiite
€ro HUKaKoMy MexaHU4YecKOMY BO3AENCTBUIO, TaK Kak YCTPOMUCTBO MOXET AeopMMpoBaThCs U NeBpeanTbCs.

7.2 TpeGoBaHUA K TPAHCMOPTUMPOBaAHUIO Npeobpa3oBaTensi U YCNOBUA, NPU KOTOPbIX
OHO AOJTXHO OCYLUECTBNATLCA

7.21 TpaHcnopTupoBaHue npeo6paaoBaTenﬂ B yNakoBKe npeanpuaTua-u3rotoButTena ocyulecTtBndaeTcAa BCeMmun
BUOAMU TpaHCnopTa B KPbITbIX TPAHCNOPTHBLIX CPeAcTBax. TpaHCNopTMpoOBaHWe camofieTamMu OOSTKHA BbIMOMHATLCSA TOMBKO
B oTannBaemMbIX repMeTu3npoBaHHbIX OTCEKaX.

7.2.2 Mpubop AomkeH TpPaHCNOpPTUPOBAaTLCA B KNMMAaTUYECKMX YCROBUSAX, KOTOPblE COOTBETCTBYHOT YCMOBUSAM
xpaHeHns 5 cornacHo FOCT 15150, Ho npw gaeneHun He Huxe 35,6 klNa u Temnepatype He Hwke MuHyc 40 °C wnu B
ycrnoBsusix 3 Npy MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpemsi Tpy3o-pasrpy3ouyHbiXx paGoT 4 TPaHCAOPTUPOBAHWM 3anakoBaHHbIA NPUOOP He [JoIkeH
noaBepraTtbCA PeskMM yaapam U BRUAHUIO aTMOCepHbIX ocaakoB. Cnocob pasmelleHWss Ha TpaHCMOPTHOM CpeacTBe
JOJDKEH UCKMoYaTb NepemMelleHre npeobpasoBaTens.

724 Mepen pacnakoBbiBaHWEM MOCRe TPAHCMOPTUPOBAHUS MNpU  OTpuUUaTenbHoW TemnepaType npubop
HeobxoaMMo BbiAepKaTb B TeyeHne 3 4acoB B ycrnoBusax xpaHenust 1 cornacHo MOCT 15150.

8. NapaHTuUu nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpPYET 'COOTBETCTBME Mpeobpa3oBaTens TexHuyeckum ycnosusam TY Y 33.2-
13647695-009:2006. MNpwn He cobnioaeHun notpebutenem TpeboBaHWn YCNOBUIA TPAHCTIOPTUPOBAHWS, XpPaHEHUS, MOHTaxa,
Hanagky u aKkcnnyaTaumm, ykasaHHbIX B HACTOSILLIEM PYKOBOACTBE, MOTpebuTensb nMwaeTcs npaea Ha rapaHTuio.

8.2 apaHTUHBIN ,CPOK 3KcnnyaTaumMn - 5 net co AHA OTrpy3km npeobpasoBaTens. [@paHTUMHBLIA CPOK
3KcnnyaTaumMum W3fenqin, KOTopble MNOCTaBASAIOTCA Ha SKCMopT - 18 MecsueB €O AHA NpocnefoBaHus MX 4depes
rocyfapCTBEHHY0 rpaHnLy YKpavHbl.

8.3 Mo 0OroBOPEHHOCTU , C n0Tpe6v1TeneM npegonpuaTne-n3rotoBnTeNb OCYyLLEeCTBNAET nocnerapaHTUinHoe
TexHun4eckoe O6Cﬂy)KMBaHI/Ie, TEXHUYECKY0 Nnoaaep>KKy U TeXxHn4eCkme KoOHCynbTaulmm no BCeMm Bnaam cBoen npoaykumnn.
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MpunoxeHus

NMpunoxeHune A.MNabapuTHble N npucoeanHUTENbHbIE
pasmepbl

Pa3smep uHOukamopoes: HAucnned TAPAMETP
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PucyHok A.1 — BHewHuli sud nepedHel naHenu fapeobpasosamess [NHC-11
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PucyHok A.2 - MabapumHbie pa3mepsbi
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NMpunoxeHune b. NoaknioyeHne npeobpasoBaTtena. Cxema
BHELWHUX COeaAUHEHUN
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PucyHokb.1 — Cxema sHewHuUx coeduHeHul npeobpasosamerns NMHC-11

MpumeyaHus.
1. Hewucrnonb3yemble KNEMMbl COEAUHUTENBHBIX Pa3beMOB NpeobpasoBaTens He NoAKMoYaTb.
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B.1 Cxema nogknioyeHus uHtepdenca RS-485

MpeobpasoBaTtens NHTEpGENCOB
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" Lo
RGND
A+ B- A+ B- A+ B-| [o 32 ycfpoiictaimf A+ B A+ B-
01 02 03 30 31
MHC-11 UTM-20y MUK-25 MTP-8 NTM-12

PucyHok b.2 - OpeaHusayus uHmepdgbelicHol cesa3u mexdy SBM.u ycmpoticmeamu

1. K OBM moxeT ObITb nogkntodeHo Ao 32 yCcTpoWCTB, BKovasa npeobpasoBatens nHtepdencos briN-485 unn Brin-

52.

2. O6wasa anuHa kabenbHOW NMHUK CBA3U HEe JoIMKHa npeBbiwaTh 1200 m:

3. B kayectBe kabenbHOW NMHWUK CBA3M NPeanoYTUTENBHO NCMOb30BaTh SKPAHMPOBAHHYIO BUTYIO Mapy.

4. [OnvHa oTBeTBNeHuUn L, AomkHa ObITb KaK MOXHO MEHbLUEN:

5. K uHTepdencHbiM Bxogam npubopoB, pacnonoXeHbIM BIKpaHUX TOYKaxX COeOUHWUTENbHOW NWHUKM, Heobxoaumo
MOAKMNIOYNTL OBa TepMuHanbHbIM peanctopa conpotusneHuem 120 Om (R1 n R2). MogknioyeHne pesucTopoB K
koHTponepam NeNe 01 — 30 He Tpebyetca. [NogknoYeHne, TepMUHanbHbIX Pe3McTopoB B Grioke npeobpasoBaHus
nHtepdericos blA-485 wnn BrNAN-52 cm. B PO /Ha BMAN-485 wnu BIIN-52. MogknioyeHne TepMUHanIbHUX

pesucTtopos B MHC-1

1 cm. pucyHok B.3.

Pasbem-kiaemma X3

JnHna ceaAsn

(3kpaHvpoBaHHas BUTas napa)

\
— —
MpuemonepeaaTymk 032.‘ -
RS-485 o ()33 B
1200m  JP1
= 1
GND L |
100 O 1 Mopgxknoyerue
—— % | TEPMUHaNBHOTO !

! _pesuctopa _ !

PucyHok 5.3 - PekomeHOyemasi cxema nodknodeHuUss uHmepgetica RS-485

MpumeyvaHus.

|

1. Bce oTBeTBUTENU MpPUEMO-NepenaTynkoB, NPUCOEOMHEHHbIE K OOHOW ObLlen nepeaalollein NUHUK, AOMKHbI
COrMacoBbIBATLCS TOMbKO B ABYX KpaUHUX ToYKax. [nvHa OTBETBNEHWUIA OOKHa BbITh KAk MOXXHO MEHbLLIEN.

2. HeoBGxoOMMOCTb 3KpaHMpOBaHUs Kabenewn, Mo KOTOpbIM MepedaeTcs WHGopMauusl, 3aBUCUT OT AOJIMHbI
KabenbHbIX CBA3E U OT YPOBHA NOMEX B 30HE NPOoKNaaku kabens.

3. lMpuMeHeHue 3SKpaHMPOBaHHOW BWTOM Mapbl B MPOMBLILLNEHHBLIX YCINOBUSAX ABMSETCA NpeanoyYTUTenbHbIM,
NnocKonbKy aTo obecrneymBaeT NonyyYeHne BbLICOKOrO COOTHOLLIEHUS CUTHAN/LLIYM U 3aLlUTy OT CUH(A3HOM NOMEXK.
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B.2 Cxema nogknoveHus npeoGpasoBaTenﬂ AndA NpoBepkKn conpoTuBrieHnAa n3ondaumm

X2 [HC-TT x3
Kon| Lenw | | e | Kow

15 | Bxagd - A | I
6 \Bod+| | B- | 73
17 | ~2208 G | 3

A
@ 18 |~2208 X4

Leme | Kow
H |77
X7 3|2
Ko | Lenb [(F |2
2 |Bw-| | 0|25
@ J | Bw+] | H3 |26
T 4 e | | P 2]
[Tnob, IBKITPUYECK O
POUEPAEMIA YETIE Hcasimiame/isHoe Conpamubenue
e 7 Lems 2 HAPSXeHLe 30/
A - bxod B - brixod 2000 B 20 MOv
A - bxad (- yens pumarig 2000 B 20 MO
A - bxod £ - duckpemksie Gexock! 2000 B 20 MO
B - beixod C - yenb numakys 2000 B 20 MO
B - boxod  |F - duckpemesie Buixodsl 2000 B 20 Mom
( - yenb numarus & D="urmepgelc 2000 B 20 Mom
(- yenb numarus |E - duekgemusie Goxadsi 2000 B 20 MOm

PucyHok 5.4 — Cxema nodkrroyeHus npeobpasosamerisi Oris POGEPKU CONpomuUeeHuUs usonsayuu
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B.3 Cxema nogknoyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

3% [HC-T7
G7 Kow | Lens
15 |Brad -
L D _ AN
2208 o— PV7 K
50y 1 ﬁ @ — B |~2208 : )(4/{
e | Ko
57 AT v 7

e

R7 Kow | Lene Wl [
— 2 |Buy-| [P | 24 L2
PAT @ | T lans] R (5 PG
s | S| /l“-.l
7 T 4| sl | HELL 26 EE ;K]
g £ Vi
(V.
@

P1 - ocyunnozpag, npedes dameperus.om 1do 200 MB
bxodroe conpomubrerue He meree.] MOm nonocou nponyc-
karus do 1My

PAT - Munarnepmemp rnocmesHHo20 Moka, KAac moYHoCIi
He xyxe (027, duanaser-uimepeHus 100 MA

PAZ - amnepremp MEpEMEHHOED IMOKA KL IMOYHICITIL HE
xyxe 20 duahasor vameperus 02 A

PVT - Borbmmemp nepemenHozo moka K/ac MovHocmy He
xyxe 20<0uanazey usmepequs 500 B

77 - abmemparcpapmamap FHO-250 uiu emy nodooHsi

R1 - Hazpy3asHoe conpomubredue 2 kOm+526 dns
onakabre-Gexadher moxkom O-5 MA, 500 Om52% ang o0~
kab ¢ Boixodksim mokom 0-20 MA, 4-20 MA

ST — o0HORBAOCHSIL NEDEKMB4ame/ib mund 1B82-1

G - Kamugpamap nocmosHHOED MOKG, KAACC MOYHOCITIY He
xyxe (02, duanasoH usmerHerusd bexodhozo moka O-700 MA
02 =\ UCmosHUK Iumanus b5-48

R24R5 - conpomubrenue (2-23-025-5 7 kOm+52%,

VI=V4 - (Bemoduod A/T7076M

PucyHok 'B.5 — Cxema rnodknroyeHusi npeobpasosamerisi 0nsi npogedeHus Hanadku
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NMpunoxeHne B. KOMMyHUKauNOHHbIe (pyHKLUN

B.1 O6wue cBepgeHud

MpeobpaszoBatens HC-11 moxeT obecneunTb BbINOMHEHUE KOMMYHWUKALMOHHOM yHKUMM MO UHTepdeicy
RS-485, nossonstowen KOHTponupoBaTb U MoandMUMpoBaTL €ro napaMeTpbl NpyW MOMOLLM BHELIHEro YCTpOohcTBa
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPaBIeHs).

WHTepdpenc npepgHasHayeH Ans  KOHdurypupoBaHus npeobpasoBaTtens, [Ans MWCMNOMb30OBaHWS B KadecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpasneHns n cbopa nHgopmaumu (mpuema-nepesadm KoMaHz
1 ganHbix), SCADA cuctemax 1 T.0.

MpoTtokonom cBaA3u no uHtepdericy RS-485 asnaetca npotokon Modbus pexxum RTU (Remote Terminal Unit).

Ona paboTbl HEOGXOAUMO HACTPOUTb KOMMYHWKALMOHHbIE XapakTepuctuku npeobpasosatens MHC-11 Takum
obpa3om, 4TOObI OHM COBMaganM C HacTpovkamu oOMeHa p[aHHbiMM JBM.XapaktepuCtukn ceTeBoro obmeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi31, ecriv NPOUCXoanT nepedada AaHHbIX OT npeobpasoBaTtens B CETb,
Ha nepegHew naHenu NMHC-11 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC-11 npmueeaeHsl B Tabnuue B.5.1.

HocTyn k peructpam npnbopos onepatusHoro ynpasneHus No 0-10 pa3peLueH nocTosiHHO.

[ocTtyn k peructpam nporpammunpoBaHus u koHdurypaumum No 11-147 paspeluaetcs B cryyae yCTaHOBKM B «1»
pernctpa paspelweHnss nporpammumpoBaHmss No 10, 3HayeHne KOTOPOro MOXHO M3MEHWTb Kak C nepeaHen naHenu

npeobpasoBatens NMHC-11, Tak u ¢ IBM.

KonnyecTtBo 3anpaluvBaeMbIx perMcTpoB He JOMKHO NpeBbiwaTh 16. Ecnu B kagpe 3anpoca 3akasaHo 6onee 16
pernctpoB, npeobpasosatens NHC-11 B oTBETE orpaHMYMBaeT UX KOAMYECTBO 4O NepBbIX 16-TM perncTpos.

[ns obecneyeHnss MMHMUManbLHOTO BPEMEHW OTKNMKa Ha 3anpoc oT OBM B npubope cywiectByeT napameTp —
SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX. TakTax 1 gakt = 250 Mkc». MUHUMaAnNbLHO BO3MOXHble TanlM-ayTbl AN
pasnuyHbIX CKOPOCTEN crieaytoLume:

Tabnuua B.1.1 - MMHUMansHO BO3MOXHbIE TalM-ayThl 4118 Pa3fMYHbIX CKOPOCTEN Nepeaaqn AaHHbIX

Tanm-ayr,
Bpemsinepenaum
B CUCTEMHbIX TaKTax
CkopocTb, but/c Kagpa 3anpoca, 1 TaKkT = 250 MKC
McekK
(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 nepegaun kagpa 3anpoca - nakeTta u3 8-mu 6anT onpeaensieTcsl COOTHOLLEHUEM
(roe: oavH nepepaBaemeblin 6ant = 1 ctapT 6ut + 8 6UT + 1cTon 6MT = 10 BUT):

10 6uT * 8 GanT
Tnepepaum = 1000 * ------------mu-unmumuv , MCeK
V 6ut/cek

Ecnu Habniogaotcs yacTble cOou mpu nepedade OaHHbIX OT npeobpasosaTens, TO Heo6GXoaAMMO YBEnMuYUTbL
3HaYeHWe ero TalM-ayTa, HO MpPW 3TOM YYecTb, YTO HEobXOOAMMO YBEeNnuMUUTb BpeMsi MOBTOPHOro 3anpoca oT 3BM, T.k.
BCcerga Bpemsi NOBTOPHOTO 3anpoca JOMKHO BbiTb GornbLue TaiM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
MNepenayva Mprem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
1
}"nzem ! i
- |
! f
1 1 1
1 1 :
! | Jaom=3ug, :
e T ! - .
! 1
T | '
Mpuem WE OUT /:/Kanp oTBeTa oT npubopa
(Rx) A
Trx. '
N 7 1
—_— I/
Trontsiit 1 Tdelay=1MC

PucyHok B.1.1 - BpemeHHble QuaspaMMbl yripasneHus nepedayel u npuemom b6roka uHmepdgpeticos bI1-485
(BlMnN-52).

Time out - Bpemsl oxuaaHus kKoHUa kagpa 3anpoca. Bpems nepedaun kagpa sanpoca AOMKHO OblTb MeHbLUE YeMm
BpeMsl OXXuaaHUs KoHUa kazpa 3anpoca nHadve npubop He NpUMeT MOSHOCTbIO Kaap 3anpoca.

Tdelay — BHYTPEHHEE BpPEMS Yepes3 KoTopoe Npubop oTBeTUT. MakcumarnbHoe 3HayYeHe 3TOro BpeMEHU CoCcTaBnseT
3mc.

Mpumep pacyeTa NONHOrO BPEMEHU 3anpoca — oTBera Ans ckopoctu 115200 6ut/c.

Bpewms nepepayv kagpa 3anpoca v kagpa otBeTa npu.ckopocTu 115 kbut/c coctasut 0,76 Mcek.
Trepeaaun = 0,76MC (Tout = 4 CMCTEMHBbIXTakTa = 1 mMc)

MonHoe Bpemsi Kagpa 3anpoca — OTBETA:

Tronnen = TTx + Tdelay + Trx + Tdelay4 =0,76 +3 +0,76 + 1 =6 mcC.

MakcrmanbHO BO3MOXHOE KONMMYEeCTBO PEFUCTPOB, KOTOPbIE MOXHO ONpocuTb 3a 1 cekyHay cocTaBnseT:
N = 1000mc / 6mMc +10 = 176,
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B.2 MODBUS npoTtokon

B.2.1 ®opmart kaxpgoro 6anTa, KOTOpbIN NPUHUMaeETCA U NnepefaeTca npubopamu, cnepyoLWMN:

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

Kagp Modbus coobuieHunsa cneaytoLmn:

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

Foe k<16 — konuuyecTBO 3anpalumBaeMbiX perncTpoB. Ecnu B kagpe 3anpoca 3akasaHo Gonee 16 perncrpos, TO
npeobpasosartens NMHC-11 B oTBeTE OorpaHM4MBaEeT MX KONMYECTBO A0 NepBbiX 16-T perncTpoB.:

B.2.2 Device Address. Agpec ycTpoucTBa

Appec npeobpasoBatens (slave-yctponcTea) B cetu (1-255), no kotopomy obpatiaetcs SCADA cuctema (master-
YCTPONCTBO) co cBoMM 3anpocom. Koraa yaaneHHbIn npubop nockinaeT cBoW OTBET, OH pa3MelliaeT 3ToT e (COOCTBEHHbI)
agpec B 3ToM norne, 4Tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBorOTBEHAET HA 3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbLHbIN KOA onepauumn

MHC-11 noppepxuBaeT cnegytoLmne QyHKUNN:

Function Code DyHKLMA
03 YUrteHne pernctpa(os)
06 3anuck B oguH perncTp

B.2.4 Data Field. lMone nepepaBaemMbix AaHHLIX

Mone paHHbIX coobuweHns, noceinaemoro SCADA cuctemol yaaneHHomy npubopy, COaepXut [06aBOYHO
MHdOopMaLmio, KoTopasa Heobxoanma slave-ycTpoicTBy ans geranusauuy dyHkumm. OHa BKIOYaeT:

® HayarnbHbIV agpec perncTpa n KONMYEeCTBO perncTpoB Ans oyHkuumn 03 (YTeHwne)

® aJpec perucTpa v 3HavyeHue atoropermctpa ansa doyHkumm 06 (3anmchk).

Mone aaHHbIX COOBLLEHUS!, NOCHINIAEMOro B OTBET YAaneHHbIM NpMGopoM, COAEPKUT:
® KOnMyecTBO GaiiT oTBeTa Ha pyHKLMIO 03 1 coaepxuMoe 3anpalliBaeMblX PerncTpos
® afpec perncTpa u s3HayeHe -3TOro. pernucTpa ans dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHMsi KOHTPONIbHOW CYyMMbI

3HayeHune 3TOro nons - PesyrnkraT KOHTPOMNsS C MOMOLLBIO LmKnnyeckoro nsbbitoyHoro koga (Cyclical Redundancy
Check - CRC).

Mocne cdopmupoBaHus coobuleHns (address, function code, data) nepenatowiee yctpoinctso paccumteiBaeT CRC
KOA4 W nomeLlaeT ero B KOHel coobuieHusi. MNMpuemMHoe ycTponcTBo paccuuTeiBaeT CRC kog npuHATOro cooblieHust m
cpaBHMBaeT ero ¢ rnepegaHHbim CRC kogom. Ecnm CRC kog He coBnagaeT, 3TO O3Ha4yaeT 4YTO UMEET MEeCTo
KOMMYHUWKaLUOHHasownbka. YCTPONCTBO He BbINOMHAET AENCTBUIA U HE AaeT OTBeT B cryyae obHapyxeHns CRC owmnbku.

MNocneposatensHoeTb CRC pacyeToB:

. 3arpy3ka CRC pervctpa (16 6uT) eanHnuamm (FFFFh).

. Ncknouwarowee NN ¢ nepebimu 8 61T BanTa cooblyeHus un cogepxumbim CRC peructpa.

. CoBur pesynsTarta Ha oavH 6uT BNpago.

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

. Ecnn coByraembin 61T Hynb, NoBTOPUTL War 3.

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

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

. KoHeuHoe cogepxumoe pernctpa n 6ynet 3Ha4eHMeM KOHTPOSbHOW CyMMbl.

OONOOUPAWN -

Korga CRC pasmellaeTcs B koHLe coobuieHusi, mnaawmii 6ant CRC nepepnaetcst nepBbIiM.
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B.3 ®opmaT KomaHA

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepyowmin chopmaT ncrnone3yeTcs Ans nepeaaym 3anpocos o1 O9BM 1 oTBeTOB OT yaaneHHoro npubopa.

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 ycTponcTtBea. 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 «KNUMBER OF REGISTERS» n n <16 — konvM4ecTBO 3anpalunmBaembix peructpoB. Ecnn B kagpe 3anpoca
3akasaHo 6onee 16 peructpoB, npeobpasoBatens MNMHC-11 B oTBeTe orpaHWyMBaEeT MX KOANMYECTBO A0 NepBbix 16-Tn

perucTpos.

Mpumep 1:

1. YteHune perucrtpa

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

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepylowas KomaHaa 3anucbiBaeT onpegenieHHoe 3HaveHune B pernctp. Write to Single Register (06)

3anpoc u OTBeT ycTpomncTtBa. Sent to/Return from device :

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1 BYTE HB LB HB LB LB HB
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B.4 PekomeHgauum no nporpaMMmMpoBaHUi0 OOMeHa AaHHbIMU € NpeobpasoBaTensamm
MHC-11

B.4.1 Mpu onepaumsax Beofa / BeiBoga (C nporpammHbiv ynpaeneHnem DTR/RTS), Heobxoammo yaepxusatb
curdan DTR/RTS go okoH4aHus nepegayv kagpa 3anpoca. [ina onpegeneHus MoMeHTa nepeaayu nocnegHero cMMBona us
6ydepa nepegaun COM nopTa pekomeHayeTcs ucrnonb3oBaTh AaHHyto dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

__asm
{
al:mov dx,0x3FD
in al,dx
test al,0x20
jz al
aZ2:in al,dx
test al,0x40
jz a2

}
}
B.4.2 Kagp otBeta oT NMHC-11 nepenaetca npubopom c 3agepxkor 3 — 9 MC OT MOMeHTa NPUHATUS Kagpa

3anpoca. [Ins oxugaHua kagpa otTeeTa He pekomeHayeTtcs ucnonb3osaTe WinApi: Sleep( ), a ncnons3osats OVERLAPPED
CTPYKTYpPY ¥ Oonpefensite NonyyYeHne oteeta ot npubopa crieayoLmm KOL4OM:

while (dwCommEvent !=EV_RXCHAR)
{
int tik=::GetTickCount () ;
::WaitCommEvent (DriverHandley &dwCommEvent, &Rd2) ;
TimeOut=TimeOut+ (: :GetTickCounty() -tik) ;
if (TimeOut>100) breaks;
}

TimeOut — TamayT Ha nonyyeHve oTBeTa.

B.4.3 Tllocne nepegaun kagpa oTBeTa Nnpubopy Heobxodnma naysa =1Mc AN NepeknioyeHns B peXxum npuema.
Ons oxngaHusa Takke He pekoMeHayeTcs ncrions3oBatb dyHkumio WinApi Sleep().

B.4.4 Tlpumep pacyeTa KOHTPOMbLHOK,CYyMMbIl Ha A3bike CU:

unsigned int crc calcé@lation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bdticounter;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while (bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;// shift to the right 1 position
crc *= O0xA001; // crc XOR with 0xA001
}

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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B.5 NMporpammHo gocTtynHble pernctpbl MHC-11

Tabnuua B.5.1 — MporpammHo gocTynHble pernctpbl npeobpasosarens MHC-11

LIZANTAN.COM

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa Avana3oH nameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHWNS)
03 0 Kop n3penus (41 DEC — mn.6aiT) u Bepcusi NporpaMmmHoro XX.41 DEC (no-bawitHo)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.29 HEX (no-6aunTHO)
03 /06 1 3HayeHne namepsemon BennumHbl PV (nocne BxogHoro -9999 — 9999
punbTpa)
03 /06 2,3 Pernctp gnckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 — BKN.
03 /06 4,5 Pe3seps
03 /06 (6.7) 3HaueHue nsmepsemon BenuuuHel PV (c nnasatowen Yueno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HauveHue Bbixoda yHKUMOHaNLHoro 6rnoka Yueno B popmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0=3arnpeweHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] 0=2
03 /06 12 HwxHuii npegen pasmaxa Lwkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHun npegen pasmaxa wkansl [AIN1.02] -9999 — 9999
03 /06 14 MonoxeHue geunmansHoro pasgenutens [AIN1.03] 0 — «0000», 1 — «000,0»,
2 — «00,00», 3 — «0,000»
03/06 15 [MocTosiHHasi BpeMeHU BXOAHOMO LMcpoBOro hnnbTpa 0 - 060,0*
[AIN1.04]
03 /06 16 MakcumanbHas anuTensHocTb uMmnynbcHon nomexu [AIN1.05] | 0000 — 005,0*
03/06 17 KoadhduumeHT Koppekunm (CMeLLeHne) aHanoroBoro curHana -9999 - 9999
[COR1.01]
03/06 18 Tun maTemaTuyeckon pyHKUMM Ans yHKUMOHanbHOro 6roka 0000-0002
matemaTtunyeckux Bbluncnennin {ENC1.00]
03 /06 19 Pexxum cOpoca nurerpanbHbix 3HaueHui [FNC1.04] 0000-0003
03 /06 (20.21) 3nayenne koo dunmenra k1 [FNC1.02] Yucno B opmate FLOAT
03 /06 (22.23) 3uayenne kodppuurenra k2 [ENC1:03] Yucno B popmate FLOAT
03/06 24,25 Jloruka paboTbl BbixogHoro yetponctesa DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03/06 26, 27 Homep nsmepsiemom,BennymHbl N8 ynpasneHus auckpetHeim | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01];,[DOT2.01] 0001 - F
03/06 28, 29 Twn curHana BbixogHoro yctporctsa DO1, DO2 [DOT1.02], 000,0* — ctaTtuueckui
[DOT2.02] 000,1 —999,9* —
MMMYNbCHbIN
03 /06 (30.31) YcrtaBka MINNDO1 [DOT1.03] Yucno B popmate FLOAT
03/06 (32.33) YcraskaMIN DO2 [DOT2.03] Yucno B popmate FLOAT
03 /06 (34.35) Yctaska MAX DO1 [DOT1.04] Yucno B popmate FLOAT
03/06 (36.37) YcraBkaMAX DO2 [DOT2.04] Yucno B popmate FLOAT
03 /06 (38.39) 'ncrepesucBbixogHoro yctporctea DO1 [DOT1.05] Yucno B popmate FLOAT
03 /06 (40.41) 'McTepesuc BeixogHoro yctponctea DO2 [DOT2.05] Yucno B popmate FLOAT
03 /06 42 [NapameTp oTtobpaxeHusi curHanusauum [ALRM.00] 0000 — 6e3 kBMTMPOBaHWSA
0001 — c KBUTMPOBaHNEM
03/06 (43.44) TexHomormveckas curdanusaumsa MIN gnsa PV [AIN1.07] Yucno B popmate FLOAT
03 /06 (45.46) TexHonormndeckas curHanusaumsa MIN gna F [FNC1.04] Yucno B popmate FLOAT
03 /06 (47.48) TexHomornyeckas curdanusaums MAX ana PV [AIN1.08] Yucno B popmate FLOAT
03 /06 (49.50) TexHomnorndeckas curdanusaums MAX ans F [FNC1.05] Yucno B popmate FLOAT
03 /06 (51.52) I'ctepesuc curhanmaauum ans PV [AIN1.09] Yucno B popmate FLOAT
03 /06 (563.54) ['uctepesuc curHanusaumv ana F [FNC1.06] Yucno B popmate FLOAT
03 /06 55 KonunyectBo yvactkoB nuHeapusauum [AIN1.06] 0000-0039
03/06 56-95 Abcumccbl onopHbIx Tovek nuHeapmsaummn [LNX1.00-39] 00,00-99,99*
03/06 96-135 OppauHaTbl OnopHbIX Todek nuHeapusauum [LNY1.00-19] -9999-9999
03 /06 136 Peseps
03/06 137 MapameTp, KOTOpPLIN BEIBOAWUTCS Ha LM poBOM AnCNNen
[WND1.00]
138:140 Peseps
03/06 141 MonoxeHune 3ansTon okHa oTobpaxkeHusi [WND1.01] 0000-0006
142-144 Pe3seps
03 /06 145 Cnocob BbiBoaa LMdpoBOro nHanKaTopa okHa oTobpaxeHus 0000 — gucnnen NoCTOsAHHO
[WND1.02] cBeTuTCA
0001 — gucnnen muraet
03 /06 146-148 Pe3seps
03/06 149 3HayeHue kanvbpoBKM HDKHEro Npefena pasmaxa Lukanbl -9999 — 9999
03 /06 150 3HayeHne KanubpoBKM BEPXHErO Npefesna pasmaxa Likarnbl -9999 — 9999
03 151 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TaKTax 0001 — 0200
11akT = 250mKkc [SYS.02]
03 152 CeTteBol agpec (Homep npubopa B cetu) [SYS.00] 0000 — 0255
03 153 CkopocTb 0bmeHa [SYS.01] 0000 — 0012
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MpumeyaHus.

1. Mpwn ynoTpebneHnn cnosa 6ok nMeeTcs B BUAY PYHKLMOHANbHBIA BNOK HOpManusaummn u macluTabupoBaHusi.

2. MNpeobpasoBartens MHC-11 obmeHuBaeTca gaHHbIMM no npotokony Modbus B pexume "No Group Write" — ctaHaapTHbI
npoTokon 6e3 NoaaepXkn rpynnoBoOro ynpaBneHUs AUCKPETHBIMU CUrHanamu.

3. (p1.p2) — perncTpel, KOTOPbIE OTBEYAIOT 3a OQHO ONpedeneHHoe 3HavYeHne ¢ nnasatoLlen 3anaton (Ymcno B dopmarte FLOAT).

4. (*) OaHHoe uucno npeacTaBneHo B peructpe uenbiM 6e3 geuumanbHOro pasgenutens (3ansgTtou). Hanpumep, ecnm B
napameTpe yka3aHo 60,0, To B peructpe HaxoguTcs yucno 600.

5. Pernctp 10 «PaspeweHue npospammuposaHusi», B Criydae YCTAHOBKM €ro 3HayeHns B «1», paspeliaetr M3MeHeHune
KOHdUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHuUsi» MOXHO OCYLLIECTBUTb C nepcoHanbHon 3BM
unu c nepegHen naHenu npubopa (ypoBeHb SAVE.00). MNpu Hanvuum B 10 pervctpe «0» OOCTYMHblI ANS U3MEHEHUS TOMbKO PErncTpbl
onepaTuBHoro ynpasneHus 1-10, a ocTanbHble Anst YTEHWS.
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NMpunoxeHue I CBogHaa Tabnuua napameTpos

Tabnuua IM.1 - CBogHas Tabnuua napameTpos npeobpasosarens MNHC-11

Eaun- 3HaueH. War
MyHKT HULbI [Onana3oH nameHeHus no- Pas-
MeHIo MapameTp Uame- napametpa ymon- nsme- aen MpumeyaHune
peHus YaHUIO HeHus
AIN1 (H 1N ") Hactponka napameTpoB (pyHKLMOHANLHOro 6noka HopMmanusauum n
MacliTabupoBaHus
00 Twn aHanorosoro 0000 — nuHeHbIi 0000 0001 3.6.2
curHana 0001 — kBagpaTnyeckun
0002 — nuHeapn3oBaHHas Wkana
01 HwxHuiA Nnpegen pasmaxa | TexH. -9999 — 9999 000,0 Mnapwwi C y4eTom fenum.
LKansl eq. paspsa pasjaenuTens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnagawwi C y4eToM JeruM.
pasmaxa wkanbl en. paspsa pasgenurens
03 MonoxeHue 0000 — “XXXX” 000,1
JeummarnbHOro 000,1 = “XXX,X”
pasgenutens 00,02 — “XX,XX”
0,003 — “X,XXX”
04 [MocTosiHHasa BpemeHn cexk. 000,0 — 060,0 000,1 000,1 000,0 — counbTp BbIKIT.
LmgpoBoro punstpa
05 MakcumansHas anuv- cexk. 000,0 — 005,0 000,0 000;1 3awmta ot UMNYnbCHbIX
TeNbHOCTb MMMYbCHOM nomex
nomexu
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaunm LNY1
07 YcTaBka CUrHaIM3aiN TEXH. -9999 — 9999 20,00 Muaumit C y4eToMm JenumM.
OTKJIOHEHHS "MHUHUMYM" el paspsn paszzpenurens
08 YcraBka CHrHAH3AINH TEXH. -9999 — 9999 80,00 Munammmit C ygeToM menum.
OTKJIOHEHHS "MakCUMyM" el. pas3pan pasnenurens
09 T'ucrepesuc TEXH. -9999 — 9999 0,500 Mnammit
CUTHaJIU3alun en. paspsn
FNCA1 (F nl r') HacTtpoika 6noka MmareMaTMyeCKUX BbIYUCIIEHUN
00 MaTematuyeckue 0000 — He ncnonbayeTcs 0000 0001 |[3.6.3
DyHKLMK 0001 — nHTerpnpoBaHune
0002 — pe3seps
01 Pexxum cOpoca 0000 —©e3.copoca 0000 0001
MHTErpajbHBIX 3HAYEHUM 0001 — o mepenoIHeHuIo
0002 — 1o meperoTHeH 0
JUIY OZTHOBPEMEHHOMY
naxamuo knasum “W7 i <0
0003 — 10 0THOBPEMEHHOMY
HaXKaTHIo KiIaBuil “ ¥’ 1 @
02 3navenue kodduuneHta en. -9999 — 9999 1,000 Mnagwwi
k1 paspsa
03 3navenue koddpunneHTa en. -9999 — 9999 1,000 Mnapwwi
k2 paspsig
04 VceraBka CUrHANIA3aMA TeXH. -9999 — 9999 20,00 Mnagwwi
OTKJIOHEHHs "MHUHUMYM" en paspsg
05 VcTaBka curHanu3anun TEXH. -9999 — 9999 80,00 Mnagwwi
OTKJIOHEHHMS "MakcuMyM" en. paspsg
06 T'ucrepesuc TEXH. 000,0 —090,0 000,5 Mnaguwiumi
CUTHAJIM3ALUA en. paspsa
DOTA (Ef ok 1') KoHdpurypaumsa BoixogHoro ycrpoucrtea DO1
00 Jlorvka pa6oTbl 0000 — MHTepdeCHbIN BbIBOA 0001 0001 [3.6.6 | 0000 - BbixoA ynpaenseTcs
BbIXOQHOMO yCTpOI?lCTBa 0001 — 6onblwe MAX no MHTep(i)eVle
DO1 0002 — meHblue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 3oHe MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoOLEero DO;
(oTHOCHTENBHO MIN- MAX 0005 — DO cpabotaer, ecnn
cooteeTcTBYytoLEero DO) napamMeTp BbIAET 3a paMKu
0005 — 0606LLeHHas TEXHOMNOINYECKon
curHanusaums curHanuaasmm
0006 — He ncnonb3yeTcs, BbIXO4,
OTKIN
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01 McTouHMK aHanoroeoro 0000 - PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Twun curHana BbIXOQHOTO | Cek. 00,00 — ctatnyeckui 00,00 00,01 ae 000.1-999.9 —
yctporicTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTENbHOCTb UMNyrbca
(amHamunyecknin) B CeKyHAax.
03 Ycraeka MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwmi
en. paspsg
04 Ycraeka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwwun
eq. paspsa
05 ['McTepesnc BbIXOQHOrO TEXH. -9999 — 9999 1,000 Mnagwwui
yctponcrtea DO1 es. paspsan
DOT2 (Cf okl ) KoHdourypauus BbixogHoro ycrpouctsa DO2
00 MapameTpbl aHanormyHbI
napameTtpam
05 KOHUrypauum
BbIXOOHOrO YCTPONCTBA
DO1
[} ] o
WND1 (Z 1 d 1) HacTponka napameTpoB OKHa 0TOOGpaXKeHUs
00 [MapameTp, KOoTOpbIN 0000 - PV 0000 0004 3.6.5
BbIBOAMTCA Ha LMPOBON 0001 -F
aucnnen
01 TTonoxkeHue 3ansaToi 0000 — 0000, 0001 0001 0000-0003 — ¢
0001 —000,0 VKCPOBaHHOW 3anATomn
0002 - 00,00
0003 - 0,000
0004 — nnaBsatoLas 3anaras
¢ orpaHuyeHnem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyennem 00,00
0006 — nnasatowas 3anaras
02 Cnoco6 oTobpaxeHust 0000 — ancnnet NOCTOAHHO 0000 0001
undcposoro aucnnesi cBeTUTCA
0001 — avecnnen Muraer
ALRM (H Lr M) HacTpouka napameTpa oToOpaXeHus curHanmsaumm
00 MapameTp oToBpaxeHus 0000,— 6e3 KBUTUPOBAHUSA 0000 0001 3.6.4| KsutupoBaHue
cUrHanusauuu 0001= ¢ ,kBUTUPOBAHNEM Knaeuwlen [4] nnm yepes
NHTEpenc.
LNX1 (i'_ nu 1’) Abcumccbl ONOPHbIX TOYEK IMHeapusaluum curHana, nogaBaemMoro Ha
pyHKLMOHaANbHbLIA BGROK HOpManu3auum u macliTabMpoBaHuA
00 Abcuucca HavyanbHoro % 000,0 —099,9 000,0 000,1 5.4
3HaveHus (B % oT
BXOOHOTO curHana)
01 Abcumcca 01-ro yyactka | % 000,0 - 099,9 000,0 000,1
02 Abcuucca 02-ro yyactka. | % 000,0 - 099,9 000,0 000,1
38 Abcuucca 38-ro yyactka | % 000,0 - 099,9 000,0 000,1
39 Abcuucca 394r0.y4acTtka | % 000,0 — 099,9 000,0 000,1
LNY1 (L n4 r') OpaviHaTbl ONOPHbLIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
(pyHKLMOHaNbHbLIN GNIOK HOpManusauMm u macwTabnpoBaHus
00 OpaviHata HayanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayeHus (curHan B en. paspsa
TEXHWYECKVX eAUHMLIAX)
01 OpavHaTta 01-ro yqactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
02 OpavHaTta 02-ro y4actka | TexXH. -9999 — 9999 0000 Mnaawwi
en. paspsa
38 OpavHaTta 38-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
39 OpaguHaTta 39-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsg
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Il | Y
CLH (L L + i) KannbpoBka curHana, nogaBaeMmoro Ha yHKUMOHaNbHbIN 6N10K
HOpManusaumm n MaCLLITa6VIpOBaHVIiI
00 Kannbposka Hyns TEXH. -9999 — 9999 5.2
curHana es.
01 Kannbposka makcuMmyma | TEXH. -9999 — 9999
curHana es.
[ ! o
COR1 (L O ) Koppekumsa curHana, nogaBaemoro Ha (pyHKUMOHanbHbIN 610K
HOpMasnu3aumm n MaCLLITa6VIpOBaHVIiI
00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | ngnuupyet PV=PV+A
eq.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 000,0 Mutajumit WHongupyet A
KOppeKUmmn (CMeLLeHNe) en. paspsn
SYS ( 54 5) O6Lwue cucTeMHble HACTPOWKMN
00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTknto4eH oT
npubopa B ceTn) cetu
01 CkopocTb 06MeHa out/c 0000 - 2400 0009 0001
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tawnm-ayT kagpa 3anpoca
B CUCTEMHbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC
03 Kopg nsgenus u Bepcus 41,XX CnyxebHasi nHcopmaums
NPOrpaMmMHOro Kon 41 DEC
obecneyeHust Bepcus XX DEC
SAVE (5 Huy E) CoxpaHeHue napameTpoB
00 CnyxebHas
HdopMauns
01 3anucbk napameTpoB B 0000 4.9
3HEpProHe3aBNCHMMYHO 0001 — 3anucaTb
namsTb
|
LOAD (L O H d) 3arpy3ka napameTpoB
00 Paspeluexune 0000 4.10
nporpaMMMpoBaHus No 0001 —paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyska 3aBOACKUX 0000
HaCTPOEK 0001 — 3arpy3uTb
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NPOLUMBKON

Homepa nncTos (cTpaHuLy) Bcero §
Nam. nucToB Ne Bxoasiumin Ne conposoxaato- Moan. [lata
B [IOKY- OOKyMeHTa LLlero JOKyMeHTa v aarta
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 48 48 ver. 41.02 [1BB 23.01.2012
[o6aBneHbl TexHu4eckne TvkaLLyK
1.01 48 ver. 41.02 XapaKTepUCTUKN Npu yP g"'y 05.02.2013
neperpyske
1.02 48 ver. 41.02 I3MeHeHbI UCKpeTHbIe Conynisik 21.02.2013
BbIXOAbl B.M.
McknioveHbl oTpulaTenbHble FvKkaLIVK
1.03 48 ver. 41.02 AnanasoHbl BXOAHbIX yP g"'y 05.12.2013
curHarnos
BHeceHbl U3MEHeHNs B MapukoT
1.04 48 ver. 41.03 COOTBETCTBUU C HOBOMN 0 25.03.2014
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