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HacTosilee pykoBoACTBO NO 3KCNfyaTauuv NpegHasHayeHo ANS O3HaKOMIleHWst noTpebuTenen ¢ HaszHayeHuem,
MoAensimMu, MPUHUMNOM AEeWCTBUSi, YCTPOWCTBOM, MOHTaXOM, 3JKCnnyaTaumein u obcnyxvBaHvem npeo6pasoBaTtensi
nepemeHHoro HanpsikeHus MHC-12 (B ganbHelwem — npeobpasosaTtens MNHC-12).

BHUMAHMUE !!! Mepen

ncnorib3osaHnem

npeobpasoBaTtens, noxarnyincra,

O3HaKOMbTECb C HaCTOALLMM PYKOBOACTBOM NO 3KCnsyatauunun.

MpeHebpexeHne Mepamn nNPeaoCTOPOXHOCTM U nNpaBunamu
aKcnnyataunm Moxet CTaTb ﬂpVI‘-II/IHOVI TpaBMUpPOBaHUA NepcoHana unun
nospexaeHnsa obopynosaHums!

B c¢BA3M c noctosHHOM paboTon NO COBEPLUEHCTBOBAHWMIO
M3genusl,  nNoBbllLAlOWERn  ero  HaAeXHOCTb W yhydlaoLen
XapaKTepUCTUKK, B KOHCTPYKLIMIO MOTYT ObiTb BHECEHbI HE3HaYMTENbHble

N3MEHEeHUA, He OTpaXXeHHble B HacToALlleM U3gaHuun.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

B HanmeHOBaHUAX NnapamMeTpoB, Ha PUCYHKax, npn LMdPOBBIX 3HAYEHUSAX M B TEKCTE MCMOSNb30BaHbl COKpaLLEHMS 1

abb6peswnaTyphbl (cM. Tabninuy 1.1), o3HavatoLWwme criegytoLlee:

Tabnuvua | - CokpalleHusi n abbpesnatypsl

AG66peBuartypa (cumBon)

MonHoe HaMMeHOBaHue

3Ha4yeHue

PV nnn X

Process Variable

N3mepsiemast BenuumHa (KOHTPONMPYEMbIN U PerynmpyemMbli
napameTp)

Tt Time Bpems, nHtepsan BpeMeHu

Al Analogue Input AHanorosbIvi BBOZ

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output OucKpeTHbIN BbIBOA

EEPROM Electrically Erasable OnekTpu4eckn cTupaemoe nepenporpammmpyemoe
Programmable Read-Only NOCTOSIHHOE 3arnoMuHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access OHeproHe3aBNCUMOE 3anoMmnHatoLLLee YCTPONCTBO C

Memory

NPOn3BOJIbHbIM OOCTYNOM

B HammeHoBaHUAX

YPOBHEN KOHdUrypauum npeoGpasoBaTtens NpuHATLI criegyloline 0603HaYeHus, KoTopble
COOTBETCTBYIOT BGYKBaM raTUHCKOro andasuTa:
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1. OnucaHune npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBarens

1.1.1 MpeobpaszoBaTtenb MHC-12 npegHasHaveH Ons HEMPEepPbIBHOrO nNpeobpa3oBaHWs CUrHarNoB NepeMeHHOro
HanpsXeHWs1 B YHUULMPOBAHHBIA aHanoroBbli OAHO- UMW ABYXMOMSAPHbIA CUrHaN MOCTOSIHHOTO TOKa, a Takke obpaboTkw,
npeobpasoBaHnsa 1 0TOBpaKeHUs TeKyLero 3Ha4eHUs BXOAHOro CUrHana Ha BCTPOEHHOM 4YeTbipexpaspsgHoOM LMdpoBOM
avcnnee. [NpeobpasoBatent NPUMEHSETCS ANA KOHTPOMS 9MeKTPUYecKMX ceTer M YCTAHOBOK, ANs TenemexaHusauum u
aBTomMaTM3aumn o6beKTOB anekTpoaHepreTnkn n ACY Tl aHeproémkmx 06LEKTOB pasnuyHbIX OTpacnen NPOMBbILLIIEHHOCTY.

1.1.2 MpeobpaszoBatens [MHC-12 oTHOCWUTCS K CpeacTBaM W3MEPEHUsT SMEKTPUYECKUX BENUYMH obLuero
HasHayeHus cornacHo FOCT 28261.

11.3 MpeobpasoBaTenb  OpPMUPYET  BbLIXOAHbIE  AUCKPETHblE  CUrHambl  YNpaBfeHWs  BHELUHWMM
UCMONMHUTENBHBIMM MeXaHu3mamu, obecnevmBas OUCKPETHOe ynpaBfeHue B COOTBETCTBMM C 3a4aHHOW Monb3oBaTtenem
NOrnKon padoTsbl.

1.1.4 lMpeobpasoBaTenb MOXeT ObiTb WCNOMb30BaH B CUCTEMax pPerynupoBaHns W ynpasneHus
TEXHOMOTMYECKUMM npoueccamMn B 3HepreTvke, MeTannyprum, B U3MEPUTENbHbIX CUCTEMax W  U3MEepPUTENbHO-
BbIYMCIINTENbHBIX KOMMEKCax.

1.2 O603Ha4YeHne npeobpasoBarens

[MpeobpasoBaTtens o6o3HavaeTca cnegyowmm o6pa3om:
MHC-12-AA-B-C-U-L,
roe:

AA - kop Bxoaa
01 - o1 0 MB go 75 MB,
02-0o10B go 10 B,
03-0o10B go 15 B,
04 — o1 0B 0o 60 B,
05-010B 8o 100B,
06 — o1 0B no 150 B,
07 — o1 0B 0o 250 B,
08 — o1 0 B 0o 500 B,

B — ko BbIXOAHOrO aHanoroBoro curHana:
1-o01 0 MA 00 5 MA,
2 — o1 0 MA 0o 20 MA,
3 —-o014 MA 0o 20 MA,
4—-010Bpo 108,
5—o01-5MA o 5 MA,
6 — o1 -20 MA go 20 MA,
7-0o71-10B oo 10 B,

U — HanpskeHue nutaHus:
220 - 220B nepemeHHOro ToKa,
24 - 24B NOCTOSIHHOrO TOKa,

L — ncnonHeHne nepeaHen naHenu (06o3HavyeHe KHOMOK, MHAMKaTOPOB 1 Ancnnes):
UA — ykpaunHckoe,
EN — aHrnuiickoe.

Hanpumep, 3aka3aHo uszdenue: [MHC-12-01-2-220-UA

Mpy 3TOM M3rOTOBMNEHMIO U MOCTaBKe NOTPEOUTENIO NOANEXMNT:

1) npeobpa3soBaTtenb nepemMeHHoro HanpshkeHms MHC-12,

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

3) Bbixoa aHanoroBbIi AO koA 2 - NMOCTOsIHHBIN Tok 0T 0 MA 7o 20 MA,
4) HanpsXeHue nuTaHus koa 220 - 220B nepemeHHOro Toka,

5) ncnonHeHne nepeagHen nadenu kog UA — ykpauHckoe.

BHumaHue! T[pu 3aka3e npeobpasoBatens HeOOXOAUMO ykasbiBaTb €ro MOMHOe HasBaHWe, B KOTOPOM MPUCYTCTBYIOT
AvnanasoH BXOAHOrO CurHama, TWMbl aHaroroBOro M AWCKPETHbIX BbIXOAOB, HanpshKeHne nutaHus npeobpasoBaTtens u
MCNonHeHne nepegHen naHenu.



1.3 TexHM4YecKne xapakTepucTukmn npeodpasoBarens

OcHoBHble TexHM4eckne xapaktepuctuku NMHC-12 oTBevatoT ykasaHHbIM B Tabnuuax 1.3.1 — 1.3.6.

1.3.1 AHanoroBble BXOA4Hble CUrHanbl

Tabnuua 1.3.1 - TexHnyeckme XaPaKTEPUCTUKU aHaNoroBoro BXogHOro curHana

TexHU4ecKasa xapakrepucTuka

3HauyeHue

KonunyecTBo aHanorosbIx BXO40B

[vanasoH n3MeHeH1s1 BXOOHOro curHana
-HanpsPKeHne nepemMeHHoro Toka Yyactotoin 50
+20y

Ot 0 MB pgo 75 MB (c wyHTa), RBXx=250 KOM
Ot 0B go 10 B, RBx=130 kOm

OT1 0 B go 15 B, RBx=200 kOm

Ot 0 B no 60 B, RBx=267 kOM

Ot 0 B o 100 B, RBx=200 kOM

OT1 0 B go 150 B, RBx=667 kOm

Ot 0 B no 250 B, RBx=667 kOM

Ot 0 B go 500 B, RBx=1,3 Mom

Paspeluatowtasa cnocobHocts AL

16 paspsgos

[Mpenen gonyckaemon OCHOBHOW NMPUBEAEHHON MOrPELLHOCTY
M3MEepEeHns BXOOHOTO curHana

0,4 %

Mpenen gonyckaemow JOMONHUTENBHOW NOrPELLHOCTH,
BbI3BaHHOW M3MEHEHMEM TeMrnepaTypbl OKpyXatLlen cpefbl

<02%/10°C

Mpenen gonyckaemow 4ONONMHUTENBHOW NOrPELLHOCTH,
BbI3BaHHOW N3MEHEHNEM

HanpshkeHWs NUTaHNS OT HOMUHAMNBHOTO 3Ha4YeHVs B AnanasoHax,
yKasaHHbIX B Tabnuue 1.3.5

<0,1%

Mpepen ponyckaemon 4ONONHUTENBHON NOrPELLHOCTH,
BbI3BAHHOW AENCTBUMEM MOCTOSAHHBIX MarHUTHBLIX U NEPEMEHHbIX
nonen ceTeBon YacToTbl C HanpshkeHHOCTbo Ao 400 A/m

<02%

Mpenen fonyckaemoit AOMOSTHUTENBHOW NOrPELLHOCTH,
BbI3BAHHOW N3MEHEHNEM CONPOTMBIEHUST Harpy3kn Ha 50% oT
[AOMYyCTUMOTO 3HaYEHNS1 CONPOTUBNEHUSA HArpy3Kn, ykasaHHOro B
Tabnuue 1.3.2

<02%

Mpenen gonyckaemow 4ONOMHUTENBHOM NOrPELLHOCTH,
BbI3BaHHOW U3MEHEHMEM YacTOTbl BXOAHOro curHana ot 20 Ny go
400 Ny,

<1%

Bpemsi npeobpasoBaHus

He Gonee 6 cek

MpegenbHas neperpyska (0T AvMana3oHa BXOAHOMo curHana)

B 2 pasa

MakcrmanbHoe BpeMsi neperpysku

He 6onee 5 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

BxoA ranbBaHWYeCckU U30NMPOBaH OT aHanNoroBoro
BbIXOZa M OCTarnbHbIX Lenen, HanpshkeHue
ranbBaHNYecKon pa3Bsa3ku He meHee 4000 B

1.3.2 AHanoroBbIN BbIXOAHOM CUrHan

Tabnuua 1.3.2 - TexHn4yeckme xapakTepUCTMKN aHanoroBoro yHMULMpoBaHHOIO BbIXOAHOIO curHana

TexHUYecKkas XxapakTepucTuka

3HauyeHune

KonnyecTBO aHanoroBbIx BbIXOO0B 1

Tun BbIXOAHOIO aHanoroBoro curHana
[OCTOSIHHbIV TOK:

YHudmumpoaHHble (FTOCT26.011-80)

OT1 0 (-5) MA no 5 MA, RH <2000 Om
Ot 0 (-20) MA 1o 20 MA, RH < 500 Om
Ot 4 MA po 20 MA, RH < 500 Om
HanpskeHre nocTosHHOMO ToKa:

O71 0 (-10) B o 10 B, RH = 2000 Om

BenununHa nynbCcaunn BbIXOOHOIoO curHana
NOCTOAHHOIO TOKa U HanpsXXeHusa

< 0,25 % BepxHen rpaH1Lbl UBMEHEHMS BLIXOAHOMO cuUrHana




1.3.3 [IMcKkpeTHble BbIXOAHbIEe CUrHanbl

PenelHbin Bbixoa

Tabnuua 1.3.3 - TexHnYeckme XxapakTepUCTVKN AUCKPETHBIX BbIXOAHbLIX CUrHaNoB. PeneviHbIv BbIXxoa

TexHuUYecKkas xapakTepuctuka

3Ha4yeHune

Konunyectso ANCKPETHbIX BbIXO40B

2

Twvn BbIxoAa

[NepeknioyatoLmne KOHTaKTbl pene

MakcrmanbHoe HanpskeHne KOMMyTaLuum
nepeMeHHOro Toka (aencteyoulee
3Ha4eHve)

2508

MakcumanbHoe 3HaveHne nepemMeHHoro
TOKa

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

MakcumanbHoe HanpshkeHne KOMMYyTauun
NOCTOAHHOIO TOKa

ot 5B oo 30B

MakcumanbHoe 3HaYeHue NOCTOSHHOTO ToKa
npY KOMMYyTaLMUN PE3UCTUBHON HarpysKom

oT10MAOO5A

[anbBaHW4eckas pasBA3Ka AUCKPETHbIX
BbIX040B

Bbixoabl ranbBaHUYECKU M30NMPOBaHbl Mexay CoOboI, OT BXOAa M OCTarbHbIX
Lenen, HanpshkeHne raribBaHN4Yeckon pasBsskn He meHee 1500 B

CwurHan normdeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyToe COCTOsiIHME KOHTaKTOB pene
SaMKHyTOG COCTOsSAHME KOHTAKTOB pene

1.3.4 NMocnepoBaTtenbHbIN MHTepdelc RS-485

Tabnvua 1.3.4 - TexHuyeckne xapakTepucTuky nocregoBaTenbHoro uHtepdenca RS-485

TexHU4ecKas xapakrepucTuka

3HaueHune

KoHdourypauumm cetu

MHoroToyeyHasn

Konunyectso npubopos

32 Ha OHOM CEermeHTe

MakcumanbHasa gnvHa nuHuM B npegenax
OQHOro cermeHTa cetun

1200 meTpoB

KonnyecTBo akTMBHbIX nepegarymkoB

1

[nanasoH ceTeBbIX agpecos 255

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

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

lpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCIo1b308aMb 3KPaHUPO8aHHbIe 8UMbIE Napbl.

Tun npuemonepenaTt4ynkos

OnddepeHumanbHbIi, NOTeHUManbHbIN

Bun kabens

BuTas napa, skpaHMpoBaHHas BuTasi napa

[anbBaHMYeckas pa3Bsi3ka

MHTepdeic ranbBaHNYeCkn N30NMPOBaH OT BXOA0B-BbIXOAO0B M OCTalbHbIX
uenen

[MpoTokon cBsA3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[ns KOHUryprpoBaHus perynstopa, 4ns UCNoNb30BaHUsA B KayecTse
yAaneHHOro yCTPOoWCTBa Npu paboTe B COBPEMEHHbIX CETSX YNpaBneHus u
cbopa nHgopmaumm (npyema-nepeaadm KomaHa u AaHHbIX)

1.3.5 dnekTpuyeckne AaHHble

Tabnuua 1.3.5 - TexHn4yeckme xapakTepUCTUKN NEKTPONUTaHNsS

TexHn4yeckasi XxapakTepucTmka 3HayeHune

AnekTponuTaHue (NOAKIoYEHME K CETH) ~ 220 (+22; —30) B, (50 +1) 'y
=24 (#6)B

MoTpebnsiemas MOLHOCTb 5BA
Tok noTpebneHns no nutaxHuio 248 <170 vA
MopgkntoyeHve C nomoLLpio pagbema — KneMmbl

1.3.6 Kopnyc. YcnoBusi akcnnyatauum

Tabnuua 1.3.6 - YcnoBus akcnnyataumu
TexHuYecKas xapakTepuctuka 3HauyeHue

Twn kopnyca

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

KpenneHwve kopnyca

B anekTpowumTtax

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

115 x 100 x 110

TemnepaTtypHbIn AnanasoH

-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 BO3AYXe MblSI1, arpeCCHBHbLIX NApOB 1 ra3os

ATMOCdEepHOe AaBneHve

ot 84 no 106,7 klMa

Bubpauus ¢ yactoToun go 60 Ny c amnnutygon go 0,1 mm
MomeleHve 3aKpbITOE B3pPbIBO-, NOXXapobe3onacHoe
[MonoxeHue Npu MoHTaxe JTroboe

CTteneHb 3aWmThl IP30

Macca < 0,6 kr




1.3.7 Mo cToKoCTH K MexaHn4eckoMy Bo3aencTeumio npeobpasosartens NMHC-12 oTBevaeT ncnonHeHnto 5 cornacHo
FOCT 22261 .

1.3.8 CpepHee Bpems HapaboTkM Ha OTKa3 C YYETOM TEeXHUYECKOro o6CnyXuBaHus, perrnameHTUPOBaHHOIO
pPYKOBOACTBOM MO 3KCnnyaTaumm, - He MeHee Yyem 100 000 yacos.

1.3.9 CpepnHee Bpemsi BocCTaHOBIEHUs paboTocnocobHocTn MHC-12 — He Bonee 8 yacos.

1.3.10 CpepHuini cpok akcnnyataumm — He meHee 10 net. KpuTepuin JonycTMMOW rpaHuubl akcnnyaTauum —
3KOHOMUYEeCKas HelenecoobpasHOCTb AanbHENLWEen aKennyaTaumm.

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

1.3.12 WN3onauma anektpudeckux uenen MMHC-12 oTHocuTenbHO Kopriyca M Mexay cobol npu Temnepartype
okpyxatwen cpeabl (20 = 5) °C n oTHOCUTENbHOW BRaXHOCTU Bo3dyxa Ao 80% BbliaepxuBaeT B Te4eHUM 1 MUHYTHI
OenCTBME UCMbITAaTENbHOIO HanpsXXEHUs NpakTUYeckn cuHycompanbHom dopmbl yactotom (50 = 1) 'y ¢ AencTByOWUM
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 3NEKTPUYECKOEe COMPOTMBIIEHME U30MSALMU MpU TemnepaType OKpyXaroLlen
cpenpl (20 + 5) °C 1 oTHocuTEnNbHOW BNaxHocTh Bo3ayxa Ao 80% coctaenseT He meHee 20 MOm.

1.3.14 Tlynbcaums BbIXOAHOIO CUrHamna MOCTOSIHHOTO TOKa M HanpsbkeHust He 6onee 0,25% BepxHero npegena
N3MEepeHMs.

1.3.15 Bpems ycTaHoBneHus pabo4yero pexvmMa (npeasaputenbHblii nporpes) He 6onee 30 MyH.

1.3.16 lNpeobpasoBatenu BblaepxuBaloT 6e3 noBpexaeHun neperpysky BXOAHbIM curHanom, pasHbiM 200 %
MaKCMMarnbHOro 3HaYeHns amanasoHa U3mMepeHui.

1.3.16.1 3Ha4eHve BbIXOAHOrO CMrHana NnocTosHHOro Toka npu neperpyske He 6onee 25mA.

1.3.16.2 3Ha4eHne BbIXOAHOrO CMrHana NnoCTosHHOrO HanpskeHus Npu neperpyske He 6onee 12B.

1.3.17 TMpeobpa3oBaTeny BblAEPXKMBAOT 6€3 NOBPEXAEHWA ONUTENbHBIA Pa3pbiB LEeny Harpysku Uinmn KopoTKoe

3aMblKaHWE BbIXOOQHOTMO aHarnoroBOro CWrHana MoCTOSIHHOrO Toka. BenuuuHa HanpspkeHuss Ha pPasoMKHYThIX BbIXOAHbLIX
KOHTaKTax npu aToMm - He npesbiwaeT 28 B. BennynHa BbIXOAHOroO ToKa - He NpeBbIaeT 25MA.

1.4 CocTaB npeobpasoBartens

1.4.1 KomnnekT noctaeku npeobpasosatens NHC-12 npueeneH B Tabnuue 1.4.1.

Tabnuua 1.4.1 - KomnnekT noctaeku npeobpasosartens MNHC-12

0O6Go3Ha4yeHne HaumeHoBaHue npeobpa3oBartens KonnyectBo
MPMK.411522.002 Mpeobpa3zoBaTenib NOCTOSIHHOIO HanpsbkeHust n Toka NMHC-12 1
PykoBoacTtBo Mo akcnnyataumm
MPMK.411522.002 PQ | (43 pacyeTa - 1 ak3eMnnsip Ha noboe KONMYeCTBO U3AENui Npu NocTaBke B 1

oavH agpec)
MPMK.411522.002 NC | lMacnopt
734-103 PoseTtka yrnosas
232-104/026-000 PoseTka yrnosasi
232-103/026-000 PoseTka yrnosas

EE JEEY JIEN) JIEY) JEEY) N Y

232-106/026-000 PoseTtka yrnosas
231-131 Pblyar MOHTaXHbI
734-230 Pblyar MOHTaXHbIN

1.5 YcTponcTBO npeobpasoBatens

1.5.1 MNpeobpasoBatens NMHC-12 ckoHCTpyMpoBaH No 61104HOMY MPUHLMNY W BKITHOYaeT:

® [TMTOW yAapOnpOYHbIA NIIacTMaccoBbIi KOPMyc,

e (bpoHTanbHbIA BNoK NepeaHen naHeny ¢ aneMeHTaMu o6cnyxuBaHus (KnasmaTypon) u MHANKaUmn,
e ONOK 3aAHeNn YacTu C yCTaHOBMEHHbIMU 3axBaTamm Ans MoHTaxa Ha DIN penbc.

1.5.2 CeTeBoOI pasbeM U pasbembl A NOAKMOYEHNS BHELLHMUX BXOAHBIX U BbIXOAHbLIX Lienei pasMeLleHbl CBepxy v
CHU3y NpeobpasoBaTtens.
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1.6 CpeACTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHaanexHoCTu

1.6.1 MNepeyeHb cpeacTB M3MEpPEHUs, MHCTPYMEHTa U NPUHaANEXHOCTEN, KOTOpble HEOBXOAMMbI NPY SKCNyaTaumm
npeobpasoBatens NMHC-12, npueeaeHsl B Tabnuue 1.6.1.

Tabnvua 1.6.1 - NepeyeHb CPEACTB N3MEPEHUS, UHCTPYMEHTA U NMPUHAANEXHOCTEN, KOTopble HEOBXOAUMBI NP AKCcnTyaTaumm
npeobpasosartens MHC-12

HavmeHoBaHWe cpeacTB U3MepeHNsl, UHCTPYMEHTa 1 H
u asHayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yHuBepcanbHbin L300 V3mepeHne BbIXOOHOrO CUrHana u KOHTPOSlb HaNpPsPKEHUs MUTaHUS
2 KannbpaTop HanpspkeHwin nepeMeHHoro Toka B1-9 3agaTtyuk curHana
3 MeraommeTp 94108 Vi3mMepeHue conpoTUBNEHNS N30NsaUum
4 MHUEeT MeanuUnHCKUN [MpoBepka kayecTBa MOHTaXxa
5 OtBépTKa Pa3bopka kopnyca
6 Msrkas 65s3b OuyncTka OT NbINn U rps3v

1.7 MapkupoBKa u nnomoupoBaHue

1.7.1 MapknpoBka npeobpasoBaTens BbinonHeHa cornacHo NOCT 26828 Ha Tabnuyke C pasmepamu COrnacHo
FOCT 12971, koTopas kpenuTtcsa Ha GOKOBYHO CTEHKY Kopnyca npeobpasoBaTtens.

1.7.2 Ha Tabnunyke HaHeceHbl Takne 0603HaYeHns:

a) ToBapHbIV 3HaK NPeanpUATUA-U3roTOBUTENS;

6) HanmeHoBaHWe nNpeobpasoBaTens;

B) ycrnoBHoe 0603HayeHue;

r) 0603HayYeHne UCTIONHEHUS;

[) NopsiAKOBbLIN HOMep NpeobpasoBaTtens No cUcTeMe HyMepaLuun NPeanpUsTUS-M3roTOBUTENS;
€) rof v KBapTasn U3roToBreHus:;

1.7.3 TnomGupoBaHne npeoGpasoBaTens NpPeanpUATUEM-U3rOTOBUTENEM MNpU BbiMycke M3 MNPOM3BOACTBA He
npeaycMOTPEHO.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasoBaTtens cootBeTcTByeT TpeboaHusam TOCT 23170.

1.8.2 Wspenve B COOTBETCTBMM C KOMMIEKTOM MOCTaBKM YMaKoOBaHO COFMACHO YepTexam npeanpuatus-
N3roToBUTENS.

1.8.3 Vsgenne B TPaHCMOPTHOW Tape TPAHCNOPTUPYETCH MENKUMU OTMPaBNEHNAMU  KENe3HOAO0POXHbIM
TPaHCMOPTOM (KpbITbIMW BaroHamu) unv Apyrmm BUAOM TpaHcnopTa.

1.8.4 N3penve nogBepxxeHo koHcepBauummn cornacHo FOCT 9.014 ans rpynnsl Ill-1, kaTeropmum 1 ycnoBuii xpaHeHnUst
1 TPaAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTPEHHEN ynakoBku BY-5, BapuaHT 3awmtel B3-10).

1.8.5 B kauyectBe nOTPeOUTENBLCKON Tapbl MPUMEHSIOTCA KapTOHHblIE KOPOOKM M3 rohpMpOBaHHOIO KapTOHA
cornacHo FOCT 7376 1 MeLUKun 13 NONN3TUIIEHOBOW NNEHKM ToNwuHon He meHee 0,15 mm cornacHo FOCT 10354.

1.8.6 lNpun ynakoBke npMMeHeHbl amopTu3aunoHHble Matepuansl cornacHo FOCT 5244.
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2. HazHayeHune. PyHKUNOHASIbHbIE BO3MOXHOCTHU

Mpeobpaszosatenu MHC-12 npeactaBnsaloT cobON HOBBIN KIACC COBPEMEHHBLIX YHMBEPCAlbHbIX OOHOKaHaslbHbIX
npeobpasoBaTener NepeMeHHOro HanpsHKEHUS.

MpeobpaszosaTens NMHC-12 nossonseT ob6ecneuntb BbICOKYIO TOYHOCTb U3MEPEHNS TEXHOMOMMYECKoro napameTpa.
OmnudumernsHoli ocobeHHocmblo npeobpasosatena [MHC-12 gBnsetcs Hanuune ranbBaHWMYECKOM MW3ONAUUKM Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LENbIO MUTaHUS.

MpeobpasoBaTenb NpegHa3HavyeH Kak AN aBTOHOMHOrO, Tak U Ans KOMMMEeKCHoro mcnonb3oBaHus B ACYTI B
3HepreTvke, MeTannyprum, XMMMYECKon, NULLEBOW M APYrMX OTPACNsX NPOMbILUIIEHHOCTU Y HAPOAHOM XO3ANCTBE.

lMpeo6bpa3zosamens MMHC-12 npeOHa3Ha4YeH:

® N9 HenpepbiBHOrO nNpeobpa3oBaHUs CUrHANOB MEPEMEHHOMO HanpsXeHWUs B YHU(PULMPOBAHHBLIA aHanoroBbIn
OAHO- UNU ABYXNONSAPHLIA CUrHam MOCTOSIHHOrO TOKa, a Takke obpaboTku, npeobpasoBaHus U OTOGpaxXeHUsa TekyLlero
3Ha4YeHUss BXOAHOrO curHana Ha BCTPOEHHOM YeTblpexpaspsagHom LmdpoBoM gucnnee,

e npeobpasosBaTent paboTaeT kak yCTPOMUCTBO CUrHaNM3aLuum BbiIxo4a M3MepsieMon BXOAHON BEMNWUYMHBI 3a YCTaBKM
curHanusauum,

e npeobpa3oBaTenb (HOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHamnbl YNPaBreHUs BHELUHUM WCMOMHUTENbHbIM
MexaHM3MoM, obecneyrBas AUCKPETHOE ynpaBrieHne B COOTBETCTBUM C 3a4aHHON Nonb3oBaTtenem norvkon paboTsbl,

e npeobpasoBaTenb (GOPMUPYET CuUrHanbl TEXHOMOMMYeCcKOM curHanu3auun. Ha nepegHen naHenu umeroTcs
MHAMKATOPbl ANA  CUrHanM3aumMu TEXHOMOTMYECKM OMacHbIX 30H, CWUrHanbl MNPEBbILEHUS (3aHWKEHUH) W3MepseMoro
napameTtpa,

e npeobpasosatens [MHC-12 moxeT wvcnonb3oBaTbCsA B CUCTEMAxX CurHanusauui, OnokMpoBOK W 3awuT
TexHonorn4yeckoro obopyaoBaHus.

Cmpykmypa npeobpasoeamers [THC-12 nocpedcmeom KoHghuaypauyuu moxem 6bimb
uU3MeHeHa makKum o6pa3oM, 4Ymo Mo2ym 6bimb peweHbl caedyrouue 3adavyu
asmomamu3sayuu:

v [Ipeobpa3oBateib-HHIUKATOP OJHOTO MApaMeTpa ¢ CHTHATU3AINed MUHIMYMa ¥ MAKCHMyMa
v YCTPOWCTBO CUrHanu3auuu, AByX- Uy TPEXMNO3ULIMOHHOTO YNpaBreHust

v' CucteMbl IM(POBOI MHIUKAIINH TEXHOJIOTHIECKHX TTAPaMETPOB

v’ VianeHHble yCTPONCTBA CBA3M ¢ 0OBEKTOM U WHAMKAIKEH

v TeppUTOPUHATBHO PACTIPEIENICHHBIE U JIOKAIBHbBIE CHCTEMbI YIIPABJIECHHS

v' Y naneHHblil c60p JaHHBIX, JUCIETYEPCKUN KOHTPOJIb, YIPABJICHHE IIPOM3BOJCTBOM

BHyTpeHHsi1 nporpammHas namsiTe npeoGpasosatensa MHC-12 cooepxuT GonblUoe KONMYECTBO CTaHOapTHbIX
YHKUMIA, HEeoBXoOMMbIX ONA YNpaBfneHUs TEeXHONOrMYeckMMK Mpoueccamn U pelleHUst GOMbLUMHCTBA MHXKEHEePHbIX
MPUKNagHbIX 3a4ad, HanpuMep, Taknx Kak:

® CpaBHEHWE pe3ynbTaTta Npeobpa3oBaHUs ¢ yCTaBkamy MUHUMYM Y MakCMMYM, Y CUTHarNM3aumio OTKIOHEHWN,
® nporpaMmHas kannbpoBKa kaHara rno BHeLUHeMy 06pa3LioBOMY MCTOYHMKY aHanoroBoro curHana,

® LudpoBas punbTpaums (ans ocnabneHusi BNUSHAS NPOMbILLIIEHHbBIX MOMEX),

npeobpasoBaTtens BXOAHOIO curHana matemMmaTuieckumm dyHKLUaMM,

KYCOYHO-JIMHeHas MHTepnonsuus BXOAHOro curHana no 40-ka Toukam,

MacLuTabupoBaHue LKarbl M13MepsieMoro napameTpa,

WHTErpMpOBaHNe aHanoroBoro curHana,

KOHCUIyprpoBaHUe JOrvK1 paGoThl BbIXOAHBIX AUCKPETHBIX YCTPOWCTB 1 Mp.

MpeobpaszoBatenb MHC-12 koHUrypupyeTca npy nomoLm nepeaHer naHenu npubéopa nnm vyepes ranbBaHUYECKU
pasgeneHHbin uHtepgeinc RS-485 (npotokon ModBus), 4To Takke MO3BONSIET MCNOMb30BaTb Npubop B KavecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CETAX ynpaBneHuns n céopa nHdopmauuu.

MapameTphbl koHDUrypauum npeobpasoBatenst MHC-12 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMsATy.

Mpeo6pasoBatens MHC-12 moxeT usrotaBnMBaTbCA MO MHAUBUAYANTbHOMY TEXHUYECKOMY 3aAaHuI0 Ans
BbIMNOJIHEHNA KOHKPETHON TeXHOJIOrM4YeCcKoMn 3aaayum.
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3. KoHCTpyKUuMA npeobpaszoBartensa U npuHumMn padboTbl

3.1 NepenHsa naHenb Npeo6pasoBaTens

[Onsa wHabniogeHnsa 3a TexHomornyeckum npoueccoMm npeobpasosatens [THC-12 o6opygoBaH akTMBHbLIM
YyeTblpexpaspsaHbiM  LUMAPOBLIM AUCTNEEM ANS OTOBPaXeHus U3MepSeMOon BenuYMHbl, HeoBXOOUMbIM KONUYECTBOM
Knaesuw 0o6CNYyXMBaHUS W CUrHaNM3aUMOHHbLIX CBETOAMOAHBIX WMHOWKATOPOB ANS PasfM4YHbIX CTaTYCHbIX PEXUMOB U
curHanos. BHewHun Bua nepegHen naHenu npeobpasosatens NMHC-12 npuBegeH Ha pucyHke 3.1. MabapuTHble pa3mepsl
npeobpasoBaTens npMBeAeHbl B MPUNOXEHUN A.

Lincoposon
aucnnen
npubopa
15 16 17 18
BXiA PWR
CseToanoaHble
MHAMKaTOpPbI
MAX, MIN
CBeToaMoaHbIN
Qr] r) MHOMKaTOP
2[: 21: U e : : uHTEpdeiica
—

CeeToanogHble KnaBuwwm
MHOMKATOPbI nporpaMmMmpo-
K1, K2 BaHUS

PucyHok 3.1 - BHewHuli sud nepedHel naHenu npeobpasosamens MNHC-12

3.2 HazHauyeHune undposoro aucnnesa MAPAMETP
Lindposon gucnnen nepepHer naHenn B pexvume PABOTA vHAMUMPYET 3HaYeHne M3MepsaeMon BENUYUHbLI, UIu
3Ha4YeHWe Ha BbIXO4e MPOrpamMmmMHOro yHKLMOHaNbLHOro Grioka.
B pexume KOH®PUITYPUPOBAHMUE wuudcdpoBoi aucnnei vHOUUMPYET YpPOBEHb KOHUrypauuu, 3aTemMm Homep
NyHKTa MEHI0, 3aTeM, Murasi, - 3Ha4eHvne napameTpa BblOPaHHOIO NyHKTa MEHIO.

3.3 HasHauyeHue cBeTOANOAHLIX UHAUKATOPOB

e UHamnkaTop A CeeTtutca (MUraeT), ecnv 3HaYeHVe U3MepsieMon BEMWUYMHBI MPeBbIaeT 3Ha4YeHne ycTaBKu
curHanmnaauunm oTkrnoHeHnsa MAX.

e Unaukatop V Ceetutca (Muraet), ecnv 3Ha4YeHUE U3MEPSIEMOW BENUYMHbI MEHbLUE 3HAYEHUS YCTaBKu
curHanunaauum otknoHeHnsa MIN.

o NHaukaTtop K1 CBeTunTCA, ecnu BKNOYEH NepBbii ANCKPETHbIN Bbixog DO1.
o NHaukaTop K2 CBeTunTCA, ecnu BKNOYEH BTOPOW ANCKPETHbIN Bbixog DO2.

e NHgukaTtop RS-485 MwuraeT, ecnu nponcxoauT nepegaya AaHHbIX N0 MHTEPEENCHOMY KaHany CBA3u.
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3.4 HasHayeHue KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e Knasuwa [t ¥]

Knasuwa BOJIbLUE.

B pexxume PABOTA ncronb3yeTtcs AN NepeKnoyeHnss Mexay pexnmMmamMmm oTobpaxeHns TekyLwmx n
HaKOMIMEHHbIX 3HAYEHUI N3MEPSAEMbIX TEXHUYECKUX BEMNUYMH.

B pexunvme KOHD®PUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HadveHus napameTtpa
HacTpoviku npubopa. MNpu kaxxgom HaxkaTum 3TOW KNaBULLKM OCYLLECTBMSIETCA YBENUYEHNE 3HaYeHus
n3meHsieMoro napametpa. [pu yaepXvBaHuM 3TOW KNaBULLIM B HAXaTOM MOMOXEHUU yBENUYeHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

Knasuwa MEHbLLE.

B pexume PABOTA BmecTe ¢ knasuieit MEHIO [4¥] ucnonbayetcs ans c6poca HaKOMNeHHbIX
(MHTerpanbHbIX) 3HAYEHUIN N3MEPSAEMbIX TEXHUYECKUX BEMUYMH.

B pexume KOHD®PUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HaveHus napameTtpa
HacTpoWkn npubopa. [lpn KaxaoM HaxaTuM STOM KMaBULWKM OCYLLECTBNSAETCS YMEHbLUEeHWe
3HavYeHnss nsameHsiemoro napametpa. [pn yaepxuBaHUM 3TOW KMaBULLM B HaXKaTOM MOSIOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HENPEPBIBHO.

Knasuwa MEHHO.

B pexvvme PABOTA cnyxuT Ana Bbi3oBa MeH KoHdwurypauun. Bmecte c knasuwen [V]
ucnonb3yeTcs Ana cbpoca HaKOMMeHHbIX (MHTerparnbHbIX) 3HAYEHU U3MEPSEMbIX TEXHUYECKUX
BEITNYMH.

B pexxume KOHOUTI'YPUPOBAHMUE vcnonb3yeTcsa Ans NpoaBUKEHUS MO MEHI0 KOHAUrypaumu, ans
NoATBEPXKAEHUS BbIMONHAEMbIX AEWACTBUA uNyM onepauMn n  ana  cukcaumm BBOAMMBIX
3HaYeHUNn.

3.5 CTpykTypHasa cxema npeobpasoBarensa MHC-12

CTtpykTypHas cxema npeobpasosatens [NHC-12 nokasaHa Ha pucyHke 3.5.1.

} Y3en npeodpazoboHus 158 |

| CU2HONA NEePeMBHHDZ20 H= B Uum

| HONPAXEHUS -158 = |

w : T

| _ |
Bxodkol cuzion um} J = SI?HT |
3MKTPOYCTHOBKL, 5 > I h ]

Um I o= YN
—{={— 15
|

s 1

| —— ———  —  — |

| PV Masens UKBUKaMUUL U knaBuamups |

| |

: !

| DUHKULDHOH o flozuseckul fnok |—w1 D01 :

I Al 5k onepamubrozo e i |

| Z—’ HOPMTAUSOLLL U Upabren.s U Rl |

' macumadupobanus PUHKULOHDH6I KOHQUZUpOLLL Cpbrens Doz |

| PV ok - CUZHTAU3aMOp |

|

| Y3en urBuKaULY i Modu7s Cemenozo ___Z_—:ES-_LBS

: U ynpabneHus ovena |

Y — ycunumensb, @ — ¢punbmp, B — ebinpsimumens, NHT — npeobpa3zosamersib «HanNPsi»KeHUe — MoKy,
AU — aHanozoeo-yughposoli npeobpazosamerib

PucyHok 3.5.1 — CmpykmypHas cxema npeobpasoeamensi [THC-12
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3.6 MpuHUMN paboTbl npeobpasoBarensa MHC-12

MpeobpaszoBatenb NMHC-12, cTpykTypHasi cxema KOTOporo npuBegeHa Ha pucyHke 3.5.1, npeactaBnsaeTt cobon
YCTPOWCTBO HenpepbiBHOrO Npeobpa3oBaHns CUrHarNoB NepeMeHHOro HanpsikeHns B YHUULIMPOBAHHbIA aHanoroBbIi O4HO-
UNWN ABYXMNOMAPHLIA CUTHaN NOCTOSAHHOMO TOKa, a Takke 06paboTku, NpeobpasoBaHUs U OTOBPaXEHUS TeKyLLero 3HavyeHus
BXO[HOrO CUrHana Ha BCTPOEHHOM YeTblpexpaspsaHoM LMdpoBOM aucnnee.

MNpeobpaszosatens [MHC-12 pabotaeT nod  ynpaBneHNMeM  COBPEMEHHOro,  BbICOKOMHTErPUPOBAHHOTO
MukpokoHTponnepa RISC apxuTekTypbl. B MOCTOSSHHOM 3anoMuHaloLeM yCTPONCTBe pacnonaraeTcs 6onbLioe KonmyecTBo
dYHKUMA OnA  pelleHns 3adad KOHTpons W ynpasneHus. [locpedcTBOM KOHMUIypMpoBaHWSA MNOMb3oBaTenb MOXeT
CaMOCTOSITENbHO HacTpansaTb NPUBOP Ha peLueHne onpeaeneHHbIX 3aaaq.

MpeobpaszoBatens [MHC-12 ocHaweH y3nom npeobpasoBaHUA curHana nepemMeHHOro HanpsKeHusl, Y3rom
MHAMKaLUMX W yNpaBneHus, CTOPOXEBbIMW CXeMaMu Afs KOHTPONsA LMKMIOB paboTbl NporpamMmbl, 3HEProHe3aBnCUMOWN
namsTeto EEPROM, NVRAM Ans coxpaHeHus nonb3oBaTenbCkUX NapaMeTpoB KOHUrypaumm n AaHHbIX.

BHyTpeHHss nporpamma npeobpasosatensa [MHC-12 dyHKUMOHMPYET C MOCTOSIHHbIM BPEMEHHbIM LMKoM. B
Hayane KaXgoro LUukna BHYTPeHHew pabodei mporpammbl CYMTLIBAETCSH 3HayeHWe C ysna npeobpas3oBaHus curHana
nepeMeHHOro HanpsKeHus, NPoN3BOANTCS cuMTbIBaHNe n obpaboTka knasmaTtypbl (NogasneHve apebesra n obHapyxeHue
AOCTOBEPHOCTM), MPMEeM KOMaHAa M AaHHbIX M3 nocrnegoBaTenbHOro MHTepdeica. MNpn NoMoLmM 3TUX BXOAHBIX CUrHANoB
OCYLLECTBMAIOTCH, B COOTBETCTBUM C 3anporpaMMMpPOBaHHbIMKM  (DYHKUMSIMU U MOMb30BaTENbCKMMKN  MapameTpamu
KOHurypaumm, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbIBOA MHpOPMaLMN Ha AUCKPETHbIE BbIXOAA, UHAMKALNOHHbIE
3MNeMeHTbI, a TaKkke durKcaums BbIYMCNEHHbIX BEMNVYMH AN pexuma nepegadun nocnegosaTtenbHOro nHtepdenca. Bolgava
CurHana Ha aHanoroBbli BbIXO4 nNpeobpasoBaTens NPOMCXOAUT HEMPEPBLIBHO B HE3aBUCUMOCTM OT paboTbl y3na nHamkauum
1 ynpasneHus.

3.6.1 MpuHUKun paboTbl y3na npeobpa3oBaHUsA CUrHana NnepeMeHHOro HanpsXXeHus

3.6.1.1 V3mepuTenbHbIl napameTp (HanpsXeHWe nepemMeHHOro Toka) nodaeTcs Ha BXO4 HOPMUPYHOLLEro
ycunutenss HY. CurHan c Bbixoda HopMmupytowero ycunutens HY yepes y3en ranbBaHWYECKOW pa3BsA3KM MOCTynaeT Ha
dunbTp ® (anepuoguyeckoe 3BEHO NEPBOro nopsigka ¢ NocTosiHHOW BpeMenn Tdp). [danee curHan c Beixoga cunstpa O
noctynaet Ha npeobpa3oBaTenb «HanpseHne — Tok» MHT, koTopbIi hopmupyeT BbixogHOW curHan 6noka NMHC-12.

3.6.1.2 TllutaHue 6noka ocylecTBnAeTcA HecTabunuaMpoBaHHBIM HaMpsXeHneM NOCTOAHHOro Toka. Ha Bxoge
6noka ycrtaHoBneH BbinpsmuTens (B), ¢ KOTOporo nutaHue nocTynaeT Ha CcTabunm3aTop HaMnpsKEHUs M UMMYIbCHbIN
npeobpasoBartens. ViMnynbcHbIM npeobpasoBatent opMypyeT BCce HeobXxoauMble HanpsKeHus Ans nutadusa 6noka, a
TaKKe BbINOMHAET PYHKUMIO ranbBaHM4ECKON pa3Ba3ku Oroka oT uenen nutaHus.

3.6.2 NpuHuMn paboTbl (hyHKLMOHANBLHOro 61oka HopmManusaumm 1 MacliTabupoBaHus

3.6.2.1 AwHanoroBbln curHan nocre ¢uneTpa ¢ y3na npeobpa3oBaHUsi CUrHama MNepPeMEHHOro HanpsKeHust
nopjaeTcst B y3en MHAWKaUMK U yNpaBneHus, rae npoxoauT COOTBETCTBYHOLLYO npouenypy obpaboTku. [aHHas npouenypa
ucnonb3yeTcs ANs NpeAcTaBNeHNs aHanoroBoro curHana B HeobxoamMMon nonb3oBaTtento opme (HOPMUPOBAHHbIA CUrHan
B TEXHMYECKUX eauHuLax). Ha pucyHke 3.6.1 nokasaHa cxema o6paboTku aHanoroBoro Bxoaa.

3.6.2.3 Ha pucyHke npuHaTbie cnegyowme o603HavYeHus:

1. Qunbmp umnynbcHbIX nomex. Mcnonb3yeTca Ans NoAaBfeHuss WMMNynbCHbIX nomMex. OnpepensieTcs
napameTtpom AIN1.05 «MakcumanbHas OAMTENbHOCTb WMMYNbCHOM nomexu». Ecnu B kakomM-nmbo uumkne
N3MEpPEHUs TEXHONMOMMYECKOro napameTpa OOHapyXeHO ero U3MeHeHue, TO MpeanoraraeTcsi BO3MOXHOCTb
OEeNCTBMSA NOMEXM U BbIXOOHOW curHan copMupyeTcs (C y4eTOM YCpPeAHEHUST U3MEPUTENbHbIX 3HAaYEHUIA) Mo
WUCTEYEHUN YCTAHOBMEHHOTO BPEMEHU ANUTENbHOCTU Mnomexu. To ecTb, ecnu AnUMTENbHOCTb WU3MEHEHWUS
curHana 6onblue 3aaaHHOro Trowexn, TO 3TO UBMEHEHUE PACLEHMBAETCSI Kak €CTECTBEHHOE W MPUHUMAaETCs B
AanbHenwyo ob6paboTky C 3agepko BpeMeHU Trowexs. PaboTa gaHHOro dounbTpa BHOCUT JOMNOMHUTENBHOE
TpaHCNOPTHOE 3anasfblBaHne B CUCTEMY YNpaBrieHUsi, KOTOPOe paBHO BenuuuHe napameTtpa «MakcumanbHas
ONUTENBHOCTb UMMYMbCHOM noMexu». [lo3ToMy Bcerga HYyXHO CTPeMUTbCA MWHUMW3MPOBATb OaHHbIN
napameTp.

2. Modynb Hopmanuzayuu cueHasa. JTOT MOAYMb HOpPManu3yeT BXOOHOW aHamnoroBbii curHan. BaxHon
yHKUMEN OaHHOro MoAyns eCTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B crnyyae Bbixoga aHanoroBoro curHana
Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBnUBaEeTCs Mpu kKanubpoBke npeobpasoBaTensi, MOAyMb MnocbinaeT
curHan B Grok onepaTUBHOIO yNpaBneHUs U KOHpUrypauum o He4OCTOBEPHOCTM AaHHbIX B kaHane. Mpu atom
€CIN CUrHar HKE AManasoHa U3MeHeHUst — Ha UudpoBOM Avcrinee ropuT £ L, npu npeBbileHnn JaHHOTO
AvanasoHa — Ha Undposom aucnnee roput B~ H. B 06onx crnyyasix reHepupyeTcs cobbiTe «paspbl NMHWM
CBSI3M C AaTYMKOMY.

3. [lMapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MEHsIlOTCS NpY 3ameHe AaTyvka Unu nepexoe Ha
Apyroi Tun aaTyvka. MoapoGHee o KanmMbpoBKax aHanoroBoro BXoga cMoTpute B pasgene 5.
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I
: Punbmp UMNYALCHEX Modyns HopMaAU3oULL IKCNOHEHUUABHLL : 0000 | CuzHang }
| NoMex CUzHana dunLmp [ AIN1UD// ‘
! 1 | |
Tn Mexu ° l
Al : " 100%e—— | | Modyns koppexuuu }
ezl | | : aHaozobozo cuzHann |
G A o | | |
I AN1CS (opavemps - 4 AN101 AN102 AIN1OL | B ! \
| kanuBpobku
| 3 6 | l
| XY | |
I
| - 0002| |
: DyHKUUOHINBH :: [~ :
| Bnak (LoD, CLinm [NX100 - [NX139 | |
| HODMOAU3OUWL U Tadnuua koopduwam  [NY100 - [NY139 | |
| Mocwmadupobanus MUHEGPU3TUUL CUZHOND b /

OkcrnoHeHYuanbHbil unbmp. PunbTp Mcnonb3yeTca ANsA NoAaBfieHVs NMoMex, a Takke AN nodaBneHus
«apebesra» MHAMKaUMM (4acTbiX U3MEHEHUI MOKa3aHWsA uHgMKaTopa u3-3a kornebaHui BXOAHOro napameTpa).
Onpepensetcs napametpom AIN1.04 «[NocTtosHHas BpemMeHn LmdpoBoro punbTpay.

Modynb macwmabuposaHusi cuzsHana. OTOT MOAYMNb NUHeapusupyeT M macliTabupyeT BXOOHOM curHan
COrnacHoO 3adaHHOW MOofb30BaTeNeM HOMMWHANIbHOW CTaTUYECKOM XapakKTePUCTMKM OaTyuka, KOTOpbIn
NoOAKMYeH K Bxoay npeobpasoBartens. imeeTcsa B BUAY, YTO MMEHHO 34ecChb BblIOMpaeTcs TUM NOLKIHYEHHOro
K KaHany pgatyumka. [lonb3oBaTenb MMeeT BO3MOXHOCTb NWHeapu3oBaTb CUrHam no coOCTBEHHOW KpUBOM
NUHeapusaumm.

Tabnuya koopOuHam nuHeapu3ayuu cueHana. JaHHas Tabnuua onpefenseT KoopauHaTbl NONb30BaTENBCKON
NHeapusaumm, napameTpbl KOTOPOW 3agaloTcs Ha ypoBHe koHurypauum LNX1 n LNY1.

Modyrnb koppekuyuu aHanozoeoeo cuzsHana. B aTtom mopgyne curHan, npeobpas3oBaHHbIN B NpeabiayLnx
6rnokax, cmelwaetca Ha 3afjaHHoe nonb3oBatenem (ypoBeHb COR1) 3HayeHue. 3HauveHve KoOppeKumu
CYMMUPYETCSl C BXOOHbIM CUrHarioM WM BblYMTAETCS M3 BXOAHOIO CUrHana, B 3aBMCMMOCTWM OT 3Haka
Ko3adbdpurLmMeHTa KoppeKLnN.

PucyHok 3.6.1 — briok-cxema gyHKUUOHanbLHo20 bioka HopManusayuu u macumabuposaHusi

3.6.3 MNpuHuMn paboTbl (PyHKLMOHANBLHOro 6G10Ka MaTeMaTU4YeCKMX BbIYUCTTEHUN

Mocne obpaboTkn BxogHoro curHana Al dyHKUMOHanbHbIM 6nokomM Hopmanusaumm u  MacwTabupoBaHus

dopmMupyeTcsl 3HAYEHNE M3MEPSIEMON BenMYMHbI PV B TEXHMYECKMX eguHMuax. ATO 3HAYEHUE MOXKeT oTobpakaTbCs Ha
aucnnee nepegHen naHenu, nogaBaTbCA Ha KOMMApaTop, MOCME Yero — Ha COOTBETCTBYHOLLMI OUCKPETHbIA BbIXOAd, a
Takke — 06pabaTbiBaTbCA (OYHKLUMOHAMNBHBIM BIIOKOM.

B napameTpe HacTpomnku yHKUMOHanNbLHOro 6noka martematudeckux BblumcrieHun (FNC1.00) nonb3oBatens

BbIOMpaeT, Kakyt U3 yHKUMA HeobxoaMMo ucnonb3oBaTb. Bo3amoxeH BapuaHT He WMCMNonb3oBaHMS (PYHKUMOHANbHOIO
6noka (napametp paseH 0000).

Mpn FNC1.00 = 0001 cpyHKUMOHAmNbHBIN BNIOK MaTeMaTUYECKMX BbIYUCIIEHUA NEPEXOAUT B PEXUM UHTErpartopa

(pncyHok 3.6.2). ®opmyrna BbIMUCEHNS UHTErPaNbHOro 3HaYeHns OyHKUMOHaNbHOro 6roka npeacraBneHa Huxe:

k1
F(FNC]~00:000]) = "(FNC102) pv

k2(FNCl.O3)
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Mepepxnn
naHens npubopa

C BEPXHEro

Cxema pyHKUUM ypoBHS

WHTETPUPOBAHUSA KHOMKU W U O
YHKUMOHANBLHOTO e XM c6poca
6noka FNC1 g FNC.O1

no
nepenonHeHuo

3Ha4eHue

3anuck npu
BKIIOYEHUN
nuTaHusa

ﬂ_,ﬁ PV WHTerpanbHoe
g

KoHTponb 3anuck ¢
nepenonHeHns nep1oaom

1MuH

nay

PucyHok 3.6.2 — briok-cxema gpyHKUUU UHmMe2puposaHusi hyHKUUOHaIbHo20 brioka MameMamuyecKuX 8bi4UcieHul

BxogHas BenuuuHa uHTerpanbHoro 6noka (6nok paboTaeT kak CHETYMK) Npu 3HadYeHun koadduumeHtToB k71=1 u
k2=1 pomkHa uUMeTb eauHULbl U3MepeHns “TexH.ed/yac”. Bbixog mHTerpatopa npu atom 6ypeTt B “TexH.en”. Ecnu xe
BXOJHOW napameTp UMeeT Apyrve eauHuLbl U3MEePeHNs, Toraa MHTerpaTop MaclitabupyeTcs ¢ NOMOLLbI0 KO3 dULNEHTOB
k1 n k2. Hanpvmep, HY>XXHO U3MepsATb KOMMYECTBO XMAKOCTM MO ee pacxody, KOTOpbI M3mepseTcs B [‘| 3/iéi ] Torpa,

noabopom koadpumumeHToB k1=60 n k2=1 maclutabupyem nHTerpaTop, a Ha BbixoZe Nofy4YnM KOM4YeCcTBO XUOKOCTU B [‘, 3].

B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KoacpdpuumneHToB k71 n k2 Ans OCHOBHbIX eAVHUL, M3MEPEHUs NapameTpa pacxoaa.
DyHKLUMOHanNbHbIN 610K NpegycMaTpuBaeT YeThipe BO3MOXHBIX pexnmMa copoca MHTerpanbHbix 3HaveHui (Tabnuua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koacpdpumumeHToB k71 1 k2

EavHMLBI UsMEpeHusi BXOAHOro napameTpa
Tex.en./Jyac Tex.ed./MvH Tex.eq./cek Tex.en./CyTku

1 60 3600 1
1 1 1 24

Tabnuua 3.6.2 — PexxnmMbl cbpoca MHTerpanbHbIX 3HaYeHUn

Copoc C6poc no

knasuwamu | nepenon- |  COPOC ¢ MK

(peructpsi 8,9)

VRO

0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuo nnu
08 knasuwamn <V + <O
0003 Knasuwamu <7+ <@

s
|
s

3.6.4 NpuHuMn paboTbl 6110Ka cUrHanu3auum

KoHTponb Bbixog4a napamMeTpoB 3a rpaHuubl YCTaBOK CUrHanusauvMum npou3BOAMTCHA ANA BenuuuHbl PV un ans
BbIxoAa (pyHKUMOHanbHOro 6roka MatemaTnyeckmnx BeldmcneHnin F. [Ins kaxgoro ns atux napaMmeTpoB YCTaBki MUHUMYMa,
MakCcuMyMa W rmcTepesnc 3afatoTcs Ha YPOBHSAX KOHMUrypauum aTUx napameTpoB. Takke 3T yCTaBKM MOXHO 3adaBaTb
Yepes nHTepdeinc B COOTBETCTBYIOLMX perncTpax. CooTBETCTBYIOLME PErMCTpbl ykasaHbl B Tabnuue B.5.

MHavkaTopel Ha nepedHei naHenu MOKasbiBalT CUrHanusauuilo TOro napameTpa, KOTOPbIi BbIBOAUTCA Ha
LM poBOM anCnnen.

CuvrHanm3aumsa moxeT ObiTb C KBUTMpOBaHueMm un 6e3. Ecnn napameTp oTtobpaxeHus curHanm3aumun BbibpaH
ALRM.00=0001 (c KBATMpOBaHWEM), TO MpPU MPEBLILIEHNN U3MEPSEMON BENNYMHOW YCTaBOK CUrHanmMsaumm B perucTp
COCTOSIHUSI CMrHanusauuy 3anucbiBaeTcs «1» M MHOMKaATOp curHanusaumv HadmHaeT muraTtb. B perucrtpe KBuTupoBaHus
HaxoguTcs «0». Korga onepatop 3ameTun BbIXof NapamMeTpa 3a YyCTaBKW CUrHanm3aumm oH MOXET KBUTMPOBATb CUrHam Kak
C nepegHen naHenu knasuwen [A] (B perncTp KBUTUPOBaHUA «1» 3anucbiBaeTca aBTOMaTUYECKM), Tak U Yepe3 uHTepdenc
C BEPXHETO YPOBHS, 3anncaB B PEMMCTP COCTOSIHUE KBUTUPOBAHMS «1».

3.6.5 MNpuHUMN paboTbl OKHa OTOOpaXxeHus

OKHO OoTOGpaXeHus COCTOUT M3 LMGPOBOro AWUCMNEs, UHOUKATOPOB CUrHanuM3auum U MHOMKATOPOB AMCKPETHbIX
BbIxoAoB. lNpeobpasoatens MNHC-12 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHusl, KOTOpoe MMeeT COBCTBEHHbIE
HacTpowviku umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyneT BbIBOOMTBCS Ha UMGPOBON AMCMNEN, MOMOXEHMS 3ansiTon Ans BblOpaHHOro napameTpa u cnocob oTobpaxeHus
umdposoro gucnnes (NOCTOAHHO CBETUTCS UNN MUraeT).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro YCTPOMUCTBA

Jlornyeckoe ycTporcTBO MMeeT cneaytowme yHKLUN:
e KOMnapaTtop (YCTPOMNCTBO CPaBHEHWS);
® curHanusaTtop;
® BYXMO3MLNOHHOE yrpaBneHue.

HacTpolku norm4eckoro ycTponcTaa Npom3BoasTCA Ha YPOBHE HAaCTPOMKM OUCKPETHBIX BbIXOAO0B.

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, Ana npumepa,
MCTOYHMKOM YyNpaBrieHus nepBbiM AUCKpPeTHbIM Bbixogom DO1 BbibpaHa uamepsemas BenuumHa PV, a gns BToporo
OUCKPETHOro BbiXo4a — BbIX0 PYyHKUMOHANbHOro 6rioka MateMaTUYeCKUX BbIYUCTIEHWUIA.

B nyHkte meHiwo DOT1.00 (DOT2.00) BLibupaeTca noruka paboTel nornyeckoro yctpowctea. Ha pucyHke 3.6.3
nokasaHo kak pabortaeTt komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas oopMupyeTcsi Ha Bbixoae
noruyeckas eauHMLa, Koraa BXogHon curHan Haxoautces mexay yctaskamm MIN n MAX. 3HayeHune aTux ycTaBok 3agaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopoMm cnyyae opMupyeTca eAuHMLa Ha BbIXOAE TOrAa, Korga BXOAHOW
curHan npesblwaet yctasky MAX.

Jlornueckoe yctporictso 1

! poT1.0 | CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO1
i i DOT1.00! Noruka pa6otsl (0003 - B 30He MIN-MAX)
|
! I PV A
| |
| | y\
! ! DOT1.04] MAX ; :
| | ! | :
! | |pori.os) Hist ; ;
| | 1 | 1
| | H !
! ! DOT1.031 MIN ; :
I I : g : . N et
| | - ——— =
: : dopmupoBaHue BbIXOAHOIO CUrHana
| | - e T 77
| | K1 i i P
I I ! 1 i i :
: i i 1 K1=0/1 Bbikn/Bkn
] | i | | DOt —%
| | DOT1.02=| | | I_ i
| | =0(T) | -
; ; | 1 1)
F | DOT2.01 | Norvyeckoe ycTpoIicTBO 2
! ! CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO2
| I —_—_—_—_—_,—,e—,e—,e——eee
! ! DOT2.00} Norvka pa6oTkl (0001 - 6onbwe MAX)
| ! F o
I ' AN i
i i DOT2.04i MAX S
| | |por2.0s) Hist b ;
| | | i ! 1
| | | H H ! H
! | DOTz.osi MIN L i :
: : | \d ~ H H : i -
| | ! A T T
: PopmMupoBaHue BbIXOOAHOIO CUrHana
K2 P i E
| ' 1 1 '
i ! : : : K2=0/1 Beikn/Bkn
i [ I DO2 +—»
DOT2.02=| | ¢
=0(T) I -
| L T

PucyHok 3.6.3 — [Quagpamma pobomel no2udeckux ycmpoticme

YnpaBnaTb NOrMYeckuM YCTPOWCTBOM (€ro OTKMoYeHnem), ob0oOLLEeHHON curHanusauuern MOXHO Takke 4epes
nHTepdeiic. BbIXoQHON cuUrHam NorMyYeckoro YCTpoMCcTBa MOXET ObiTb CTATUYECKUM UMN UMMYNbCHBIM (UHAMWUYECKUM) C
3aaHHON AnuHON umnynbca. [pu cTtaTMyeckoM BbIXOAHOM CUrHame JorM4eckoe YCTPOWCTBO (hopMupyeT NOrnyeckyto
€[VHULY Ha MPOTSHKEHUM BPEMEHW, KOrda napameTp BXOAMT B 30HY 3adaHHyK Jorvkon paboTbl. A npyv MMMYNbCHOM
BbIXO4HOM CUrHarne AfiHa BbIXOAHOIO MMnynbca 3agaeTcs B nyHkTe MeHio DOT1.02. Ha pucyHke 3.6.3 uMnNynbCHBIN CUrHan
n306paxeH cepor 3anMBKOM CO BPEMEHEM ANUTENBHOCTU uMmnynbca T.

Bbixog norudeckoro yctpowictea (0/1) nogaetca Ha OUCKPETHLIM BbIXOA, KOTOPbI (DOPMUPYET COCTOSIHME pene
BbIKIN/BKI1. Takke 3Ha4yeHNe BbIXOAa FIOrMYECKOro YCTPOMCTBA 3anncbiBaloTCsl B pernctpbl 2 u 3 (cm. Tabn. B.5).
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4. Acnonb3oBaHue No HasHaYeHuIo

4.1 dkcnnyaTtauMOHHblIe OrpaHUYeHUs Npu UCNoNb3oBaHUKU Npeobpa3oBaTtens

411 MecTo ycTtaHoBkn npeobpasosatens MHC-12 gomxHo oTBevaTb CneayoLwwmM yCroBUsam:

- obecneumBaTtb yaobHble yYCnoBust Ans o6CnyxMBaHWa U eMOHTaxa;

- Temnepatypa W OTHOCUTENbHAsA BIAXHOCTb OKpYXalollero BO3A4yxa [AOMKHA COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOro NCMONHEHNs Npeobpa3oBaTens;

- oKpyXalwLas cpefa He OOofKHa cofepXaTb TOKOMPOBOAALMX MPUMECEN, a Takke MpUMecei, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanen npeobpasoBaTens;

- HanpsPKEHHOCTb MarHWTHbLIX MONEW, BbI3BAHHLIX BHELUHUMU MCTOYHWKaAMW MEPEMEHHOrO0 TOKa 4YacToTOMn
50 Ny MnK BbI3BaHHbIX BHELLUHUMW UCTOYHMKAMKU NOCTOAHHOMO TOKa, He AoMmkHa npeBbiwaTh 400 A/m;

- napameTpbl BUbpaLmm AomKHbI COOTBETCTBOBATL UcrnonHeHunto 5 cornacHo FOCT 22261.

4.1.2 Mpw akcnnyataunn npeobpasoBatens HEO6XOANMO UCKMOYUTB:
- nonagaHne TOKONPOBOAALLEN MbIIM UMW XNOKOCTU BHYTPb Npeobpasosartens;
- HanM4yne NOCTOPOHHMX NPeAMeTOB BONM3K NpeobpasoBaTens, yXyALLalLWmMX ero eCTeCTBEHHOE OXNaXaeHve.

41.3 Bo Bpems akcnnyaTaumMn HeoBXoauMO CreauTb 3a TeM, YToObl NoACcoeAMHEHHbIe K U34envio NpoBoaa He
nepenambiBanuncb B MECTax KOHTAKTa C KNeMMaMm 1 He MMenu NOBPEXAEHUN N30NALMMN.

4.2 MNoagroToBKa NnpeobpasoBarens K MCNOJNb30BaHNIO. TpeboBaHUA K MeCTy YCTaHOBKMU
4.2.1 OcBobogute n3genune OT ynakoBKU.

4.2.2 Mepen Hayanom MoHTaxa npeobpasoBaTens HeobXoAMMO BbIMOMHUTbL BHELWHWIA OCMOTp. [pu 3aToM
06paTuTb 0co6EHHOE BHMMAHME Ha YUCTOTY NMOBEPXHOCTU, MApKMPOBKM U OTCYTCTBME MEXAHUYECKMX NMOBPEXOEHUN.

423 MpeobpaszosaTtens MHC-12 paccunmTaH Ha MOHTaX Ha BEPTMKanbHOW NaHenu anekTpowmTos. BapuaHTbl
KpenneHusi npeobpasoBaTenst NokasaHbl HAa pUcyHKe 4.2.1.

424 Mpubop JomKeH ycTaHaBNMBaTbCS B 3aKPbITOM B3pbiBOOE30MacHOM 1 noxapobes3onacHoOM MomMeLLeHuN.
Wcnonb3ynte npubop npu TemnepaTtype 1 BNaXHOCTW, OTBEYaLLMX Tpe6OBaHUSM 1 YCIOBUAM 3KCNNyaTauny, ykasaHHbIM B
pasgene 1.3.6 HacToALEN UHCTPYKLMN.

4.2.5 He 3arpomoxgante NpoOCTPaHCTBO BOKPYr YCTPOWCTBA Ansi HOpMarnbHoro TtennoobmeHa. OteBegute
[OCTaTOMHO MecTa AN eCTeCTBEHHOW BEHTUNAUMM YCTPOWCTBA. He 3akpbiBanTe BEHTUMAUMOHHLIE OTBEPCTUS Ha Kopnyce
ycTporcTBa. Ecnn npnbop nogsepraetcs HarpeBaHUIO, ANs ero oxnaxaeHus Ao Temnepatypbl Hke 70°C, ncnonb3ynte
BEHTUNATOP.

426 MabapuTHble 1 NpucoeanHUTENbHBIE pa3mepbl npeobpasosaTtend NHC-12 npuBeaeHsbl B npunoxeHunn A.

BapuaHm KpernneHusi Ha riocKocmb 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 1 BbIXOAHbIE Lenu

4.3.1 BHUMAHME!!! Tpwu nogknioveHun npeobpasosaTtensa MNHC-12 cobniogats ykasaHma mep 6esonacHocTu
pasgena 6.2 HacTosALeN MHCTPYKLMN.

4.3.2 KabenbHble cBs3n, coeguHsawowmne npeobpasosatens [MHC-12, nogkniovaroTcs 4vepes  KNeMmbl
CoeAuHUTENbHBLIX pa3beMOB B COOTBETCTBMU C TpeboBaHnaMU gencTaytowmx "lMNpasun yCTporNcTBa 3MeKTpOyCTaHOBOK" .

4.3.3 MoakntoueHne BxodoB-BbIXOA0B Kk npeobpasoBatento MNMHC-12 npon3BoasaT B COOTBETCTBUMM CO CXEMaMu
BHELUHWX COEAMHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

4.3.4 Mpy NOAKMIOYEHUN FIMHMI CBA3N K BXOAHBIM U BbIXOAHBIM KNemMMam NpuHMManTe Mepbl MO YMEHbLUEHUIO
BMNUAHWUSA HaBEOEHHbIX LWYMOB: UCMO/b3ylime BXOAHbIE U (MnN) BbIXOAHbIE LYMOMNOAABMSALWNE PUnbTPLI (B T.4. CETEBBIE),
wymonogasnsawowmne unbTpbl ANA  NepudepuinHbiX YCTPOWCTB, WCMONb3ynTe BHYTPEHHWE LudpoBble UNLTPbLI
aHanorosoro Bxoga npeobpasosartens MHC-12.

4.3.5 He ponyckaeTcs o6beauHsTb B oOHOM Kaberne (kryTe) uLenu, Mo KOTOpbIM NepeaalTcsl aHarorosble,
NHTepP(eiCHbIe CUrHasbl U CUIIbHOTOYHbLIE CUTHamNbHbIE UMU CUINBHOTOYHbIE CUMOBLIE Lienu. [N yMeHbLUeHUs HaBe4eHHOro
WyMa OTAeNnuTe NIMHUM BbICOKOTO HaMpPsBKEHWs! UMW NIMHWKM, NPOBOASLLME 3HAUYUTENbHbIE TOKM, OT OPYIMX JIMHUWIA, a Takke
n3beraiite napannensHOro UMW 0BLLErO NOAKMIYEHUS C NMIUHUAMU MUTaHUA NPY NOAKMIOYEHUN K BbIBOAAM.

4.3.6 HeobxoanmocTb 3kpaHMpOBaHWs kabernew, No KOTOpbIM nepegaeTcs MHOPMaUMS, 3aBUCUMT OT AMMWHbI
KabenbHbIX CBA3EW 1 OT YPOBHS NMOMEX B 30He Npoknagkn kabens. PekomeHayeTcs mcnomnb3oBaTb uonupyowme Tpyoku,
KaHarbl, TOTKN U SKPaHWPOBAaHHbIE MUHU.

4.3.7 [MpymeHeHne aKpaHMPOBAHHOW BMTOW Mapbl B NPOMbILUNEHHbIX YCnoBuaAx ABnAeTCA npeanoYvTuTesbHbIM,
NOCKOJ1bKY obecneuvBaet nosy4yeHne BbICOKOro COOTHOLLUEHNA CVIFHaJ'I/LLIyM N 3alwnTy ot CUHa3HON NOMEXM.

4.3.8 MopkniodyanTte crabunusatopbl WM LWymonoAasnswowme GunbTpbl K NepudepunHbIM  YCTPOUCTBaM,
reHepypyoLLMM 3NEKTPOMAarHUTHbIE Y UMMYMbCHbIE NMOMEXM (B 4aCTHOCTW, MOTOpam, TpaHcdhopmatopam, cofneHouaam,
MarHUTHbIM KaTyLuKaMm 1 gpyruM YCTPOMCTBaM, UMEIOLLIMM U3MyYatoLme KOMMOHEHTHI).

4.4 MNoakno4yeHUe 3NeKTPONUTaHUA Npudéopos

441 BHUMAHME!!! Tlpn noakntoveHMn anekTponuTaHust npeobpasosaTenen NMHC-12 cobniopgatb ykasaHus
mep 6e3onacHocTy pasgena 6.2 HacTosALLEero pyKoBOACTBa.

442 [na obecneyeHus ctabunbHon paboTbl 060pyAoBaHUst KonebaHus HanpsKeHWs M YacToTbl MUTaloLLEen
3MNeKTPOCeTU OOMKHbI HaxoouTbCca B Npedenax TexHudeckux TpeboBaHwuii, ykasaHHbix B pasgene 1.3, a ans kaxgoro
COCTaBISAOLLEr0 KOMMOHEHTA CUCTEMbI — B COOTBETCTBMM C MX PyKOBOACTBaMM MO akcnnyatauun. Mpu HeobxognmocTn, anga
HEeNpepPbIBHbIX TEXHOITOMMYECKNX NPOLIECCOB, A0MKHA ObITb NPeayCMOTPEHa 3alLMTa OT OTKMYEHMS (MNn BbIXOAA U3 CTPOS)
CUCTEMbI NOAAYU IMEKTPONUTAHNS — YCTAHOBKOW MCTOYHMKOB GecnepebonHOro nutTaHus.

443 [nsa npeobpasoatenen NMHC-12 ¢ ncnonHeHnem ans NMTaHMs OT ceTu nepeMeHHoro Toka 220B npoBoga
3MNeKTponuUTaHns CeTn nepemeHHoro Toka 220B noaknoyaTcs pa3beMHbIM COEQUHUTENEM, PACNOSIOKEHHBIM Ha BEPXHEW
naHenu npeobpasoBartens.

444  YcraHaBnuBas LYyMOMOAABNSAOWMA (PUNLTP (CUTHamnbHBIA MK CeTeBOn), 06s3aTenbHO YTOYHUTE ero
napameTpbl (MCNonb3yeMoe HanpshXKeHne 1 nponyckaemble Toku). PacnonaranTe counbTp Kak MOXHO 6nvxe k npubopy.

4.5 KoHdurypaumsa npeobpasoBarens
451 MpeobpaszoBatenu MHC-12 koHUrypupytloTCcst Npy NOMOLWM MepeaHert naHenu npeobpasoBaTtens wunm
Yyepes ranbBaHMYECKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To No3BONSAET Takke MCMONb3oBaTb Npubop
B Ka4ecTBe yAaneHHOoro yCTporcTBa Npu paboTe B COBPEMEHHBIX CETAX ynpaBneHns n céopa nHdopmaLuuu.

452 MapameTpbl koHUrypauum npeobpasosatenst MHC-12 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMATy.

4.5.3 Tlporpamma koHurypauun npeobpasosatens NHC-12 gomkHa BbITb coOCcTaBneHa 3apaHee u ocopmneHa
B Buge tabnuupl (cMm. npunoxenue M), 4yTo n3dasut nonb3oBaTens oT oWMBOK Npy BBOAE NapamMeTpoB KOHUrypauuu.

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

Mpnbop nepexoouT B 3TOT PEXUM BCSAKUIN pas, Koraa BKNHOYAETCHa nuTaHue. VI3 aToro pexmnma MOXHO nepenTu B
pexvum KOHOUIYPUPOBAHUE. Ouarpamma pexvmMoB paboTbl M HacTpouiku npeobpasosaTens MNMHC-12 npusegeHa Ha
pucyHke 4.6.1.

B rnpouecce paﬁombl MOXXHO OCyLLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXumBaTb U3MepAemMylo BeNUYnHy
(TeKyLuee nnn HakonneHHoe 3Ha‘—|eHVIF|). Kpome TOro, MOXHO OTCnexumBaTb Ha CBETOAMOOHLIX WMHAMKATOpax CurHanbl
TEXHOMNOMMYECKOM CUrHanNu3auumn npu npeBbILLEHUN BEPXHETO UMW HWXKHEro NpeaerioB OTKNOHEHWSA. Tak e C MOMOLLbH
COOTBETCTBYHLNX CBETOOANOOHbLIX MHONKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexum
KOH®OUTI'YPUPOBAHUE

PucyHok 4.6.1 — Juaepamma pexumos pabombi u Hacmpoulku npeobpasosamens NMHC-12

4.7 Pexxsum KOHOUTYPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexumMa BBOASIT NapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanMsaumm
OTKIIOHEHWIA, NapameTpbl unbTpa, NapaMmeTpbl 3agaHus TMna Bxoda, TWMa ynpaBreHusl, napameTpbl CETEBOro obmeHa,
napamMeTpbl KanubpoBKK, NapameTpbl BbIXOAOB U CUCTEMHbIE NapamMeTpsbl.

4.7.2 TlapameTpbl pasgeneHbl MO rpynnam, Kaxaas W3 KOTOpbIX HasbiBaeTcA "yposeHb". Kaxpgoe 3sagaHHoe
3HayeHue (ANEeMEHT HacTpoWkM) B 3TUX YPOBHAX HasbiBaeTcss "napametpom”. [lapameTpbl, ucnonb3yemble B
npeobpasoBartene NMHC-12, crpynnupoBaHbl B 13 ypoBHEW 1 NpeacTaBneHbl Ha guarpamme (pucyHok 4.7.1).

4.7.3 BbI30B ypOBHS KOHbUrypaLuum 1 HacTpoek ocylecTarnsieTca n3 pexmma PABOTA gnutensHbiM, 6onee 3-x
cekyHa, HaxaTueMm knasuium [O].

474 Mocne atoro Ha ancnnen MAPAMETP BbiBogutca MeHto BBoga napons: «P 00».

4.7.5 C nomowpto knasmw nporpammupoBanus [A] v [ V] BBecT naponb: «P 02» 1 KpaTKOBPEMEHHO HaxaTb
knasuwy [O].

4.7.6 Ha umdpoBom gucnnee nossutcsa HassaHue ypoBHs koHdurypauum: AIN1...SAVE - «A in I»...«5AuEy.
4.7.7 Mocne BLIGOPa HY)XHOTO YPOBHS HYXHO HaxaTb KpaTKOBPEMEHHO knasuily noaTteepxaerus [O].

4.7.8 BbibpaB HeobxoauMbIN MYHKT MeHIO knasuwamu [A] u [V], ons mogudukauum napameTpa Heobxoanmo
CHOBAa KpPaTKOBPEMEHHO HaxaTtb KnasuLly [0].

479 Ha uucpoBOM gucnnee B MuesarmweM pexume BbiBEOETCS 3HA4YeHue napameTtpa BbIOpaHHOro nyHKTa
MEHI0: Hanpumep, «0001».

4.7.10 C nowmowbio knasuw nporpammupoBaHvs [A] u [V], npun HeobGxoaMmocTw, MpPoOM3BECTU WU3MEHEeHue
3HayeHMs BLIGPAHHOrO napameTpa, KpaTKOBPEMEHHO HaxaTb knaevwy [O] — npuBop cHoBa nepeifeT B pexum
KOHdUrypaumnm — Ha umdpoBOM AMCIiee NosBUTCA HOMEP MPEeXHero BbIGpaHHOro NyHKTa MeHHo.
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4711 C nomowbio knaevw nporpammupoBaHus [A] n [V] ycTaHOBMTbL cneaylowmin HeobGxoAWMbIN Anst
N3MEHEeHMWS NYHKT MEHI0, U T.4. NoKa Bce HeobxoauMble NapameTpbl Ha AaHHOM YpOBHE KOHurypaummn He 6yayT U3MeHeHbI.

4712 [na Toro, 4tobbl BEPHYTCA K BbIGOPY YPOBHS KOHMUrypaumm Heobxoaumo HaxaTb knasuwy [O] un
yAaepxusaTb ee 6onee 3-x cekyHA,.

4.7.13 [Janee BbiGpaTh crnefytoLLen ypoBeHb KOHUIypaLMmn, KOTOPbIA HY>XHO M3MEHUTb. MoBTOPUTb MYHKT 7 —12.
U Tak oo Tex nop, noka He ByayT 3MeHeHbI BCE HY>XHblE€ YPOBHU KOHUIypaLum.

4.7.14 Bbi3BaTb ypoBeHb SAVE «5FAuE» 1 coxpaHnTb BCe N3MEHEHHbIE 3HAYEHWUsI B 9HEProHe3aBMCUMON NaMsaTK.
MNpy coxpaHeHWM napamMeTpoB B SHEProHe3aBUCUMOW NaMsTVM BbIXO4 W3 YPOBHS KOHMWUrypauuum OCYyLLEeCTBMSETCS
aBTOMaTU4ECKM.

4.7.15 Ecnu wn3MeHeHHble napameTpbl HEe COXPaHATCA B 9HEproHe3aBMCUMMOM MamATy  (NapameTpbl
COXPaHsAITCHA B ornepaTMBHON NamsATH) BbIXOA U3 pexuma KoHUrypaumum ocyLlecTenseTcs AnutenbHbiM, 6onee 3-X cekyHa,
HaxaTtuem knasuium [O] unn No McTeueHUn BpEMeHN 2-X MUHYT.

<
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o S U S S —

E I Mepexopn ocywecTBnsieTcs

X __J pnvtenbHbiM Haxatnem —— T
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3Ha4YeHne napameTpa
napameTp AIN1.09 ans dyHk.6n.
AIN1.09 HopManM3aLumm u 03
MacLutabvpoBaHus

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

Tabnuua 4.8.1 HasHaveHve u nHankaums ypoBHeN koHdurypaumm

HasHayeHue ypoBHSs HasBaHue UHaukauusa

HacTpoiika napameTpoB nepeoro gyHKLMOHarIbHOro 6rnoka |
AIN1 H A

HOopMarnusaumm U MacluTabupoBaHusi /
HacTpoiika napameTpoB yHKUMOHanbHOro 6roka FNC1 F N [ ]’
HacTpolika napameTpoB guckpeTHoro Bbixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpos guckpeTHoro Bbixoga DO2 DOT2 d o f: E
HacTtpoiika napameTpoB okHa oTobpakeHust WND1 ':' N d ,’
HacTpoiika napameTpoB curHanmsaumu ALRM F,' r ,:]
ABcumcebl (X) onopHbIX ToYek NMHeapu3aumm curHana
noJaBaemoro Ha nepBblii PYHKLUMOHANbHbIA 6ok LNX1 L e} ,’

HopManusauum 1 maclutabmpoBaHusi Y
OpauHaTel (Y) onopHbIX ToYeK NMHeapu3aummn curHana

noJaBaemoro Ha nepBbli PyHKUMOHANbHbIA 6ok LNY1 L e} H
HopManusauum 1 macutabupoBaHus
Kannbposka curHana nogasaemoro Ha nepsbiii
PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1

-~
o

maclTabrupoBaHus

Koppekuusi curHana nogaBaemMoro Ha nepBbiii

PYHKLUMOHaNbHbIN 610K HOpManusaumm n COR1 E or ,'
MacLTabrpoBaHus

O6wwue napameTpsbl SYS 5 lj 5
CoxpaHeHue napameTpoB SAVE 5 F,' L E
3arpyska napameTpoB LOAD L O F,’ d

B panbHeviwem no TeKkCTy pykOBOACTBA MAeT ccbinka Ha napametp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
HasBaHve YPOBHA, a YY — Homep nyHKTa MeHIo (CMOTpU pucyHok 4.7.1).

4.8.1 Bbi6op napameTpoB e [1ns nepexoda U3 pexuma BbiGOpa YPOBHSA B pexuM BbiGopa napameTpa

BbIGPAHHOIO YPOBHS HEOBXOANMO HaxaTb knasuLy [O].
|

Y
I'IaEameT 2 e [Mpu KaxaoM HakaTuW KnaBuULL NMPOUCXOAUT Mepexon K CreayolemMy munm
| npeabiayLemMy napameTpy.

e [Ins BoibOpa napameTpoB Ha KaXOOM YpOBHE HEOOXOAMMO MCMONb30BaTb
knasuwn [A], [V].

e

) 4

e [lpn HaxaTum knasuwm [A] Ha nocnegHem napameTpe, npousonget
V nepexo/ Ha nepsbii napameTp (napameTp ¢ Homepom 0).

MNapameTtp N
e [Ina noateepxaeHus Bbibopa napameTpa HeoOXOAMMO CHOBa HaxaTb
knasuwy [O].

4.8.2 dukcupoBaHue HacTpPoekK e YTOObl M3MEHUTb HACTPOWKM MapameTpoB MMM YCTAHOBKW, MOMb3yWTeChb
knasuwamu [A] unu [V], a 3aTeM HaxmuTe knasuly [0]. B pesynbtate
HacTpovika byaeT 3admkcmpoBaHa.

d

e Heobxooumo NOMHMTB, YTO (huKCcauMsa M3MEHEHUI MPOMCXOOUT TOMbKO MO
HaXaTuun KnasuLLn [0].

e Ecnn Ha ypoBHE KOH(MrypauuMum M HacTpoeKk Obin Bbi3BaH napameTp Ansi
MOAMMUKALUN, U HEe HaXumanacb HW OfHa U3 KMNaBuLl B TeYeHue OKOMo 2-X
MUHYT, npubop nepenget B pexum PABOTA. [axe ecnu napameTp Obin
MOANMULMPOBaAH M HE HaXuMmanacb Knasuila [0], TO B TEYEHMEe OKOJMo 2-X
MUHYT, npubop nepengetr B pexum PABOTA un u3meHenve He 6ydem
3acbukcuposaHo.

e Heobx00umo noMHUMB, 4TO Mocrne NpoBeAeHUs MoaudukaLmum Heobxoaumo
MPOM3BECTM 3anncb napameTpoB (KO3MULNEHTOB) B SHEPrOHE3aBUCUMYHO
namsTb (cM. pasgen 4.9), B NpOTMBHOM crly4ae BBeLeHHas MHdopMauus He
GyaeT coxpaHeHa Npu OTKITOYEHUW NUTaHUS Npeobpa3oBaTersi.
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4.9 3anucb napameTpoOB B 3HEProHe3aBUCUMYIO NaMATb

lNapamemp SAVE.01. CoxpaHeHue napamempos

Tabrnvua 4.9.1 — 3anncek NnapaMmeTpoB B 3HEPTOHE3ABUCUMYIO NaMSATb

3HauyeHue napameTpa BbinonHsiemas onepauus
SAVE.01
0000 3anucb NapameTpoB B 9HEProHE3aBUCUMMYIO NaMATb He rnpoussodumcs
0001 3anucb NnapameTpoB B SHEProHE3aBUCUMYHO NaMATb pou38o0uUMCs CneayoLwmm
obpasom:

1) NpownssecT MogndukaLmio BCex He06XoANMbIX MapaMeTpoB.
2) YctaHoBuUTb 3HaveHve napameTpa SAVE.01= 0001.

3) Ha uudposom avcnnee noseATcs cumsonbl "SAVE", ykasbiBasi 0 TOM, YTO
NMPOWCXOAMUT onepauus 3anncy B SHEProHe3aBUCUMYHO NaMSTb.

4) MNocne ykasaHHbIX onepauui bygeT npomsseaeHa 3anMcb BCexX MoanULUPOBaHHbIX
napamMeTpoB B 3HEProHesaBUCUMYIO NamsaTb. [locne npoBeaeHWsa 3anncy napameTpoB
npubop nepenger B pexum PABOTA. T[locne 3anucu napametrp SAVE.01
aBToMaTtumyeckun yctaHasnumeaetcsa B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHWsi Nonb3oBaTeNbCKMX NapamMeTPOB Ha ypoBHe KoHdurypauun SAVE, ecTb BO3MOXHOCTb BEPHYTCS
K COXpaHEHHbIM HacTpolikaM 1 KannmbpoBo4vHbIM koadhdmumeHTam Ha ypoBHe LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCS K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NPeanpuAaTUM-U3roToBUTENE, C BO3BPALLEHMEM K nepBOHavanbHoe
KanmbpoBke aHanorosbIx BxoAos u Bbixogos (LOAD.02).

Tabnuvua 4.10.1 — 3arpyska napameTpoB

3Ha4yeHue
MapameTp Ha3HauyeHue napameTpa MpumeyaHune
napameTpa
LOAD.OO0 | Pa3spelueHve nporpamMmmMmupoBaHns no cetu 0000 MporpamMmmupoBaHve 3anpeLueHo
ModBus 0001 MporpamMmmupoBaHve paspeLleHo
LOAD.O1 3arpyska nonb3oBaTenbCKNX HAaCTPOEK U 0000 He npou3godumcsi
KanmbpoBOYHbIX KO3PDUUNEHTOB 0001 3arpyska nonb3oBaTenbCKnx
HacTpoek
LOAD.02 | 3arpyska 3aBOOCKUX HACTPOEK 1 0000 He npousgodumcsi
KanmbpoBOYHbIX KO3(hPULMEHTOB 0001 3arpyska 3aBOCKMX HAaCTPOeK
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5. KanubpoBka n npoBepka npeodbpasoBartens

Kanun6poeka npeobpasoBaTens OCyLeCTBNSAETCS:

e Ha 3aBopge-usrotoButene npu Beinycke npeobpasosarens,
e [lonb3oBarenem:

- MpU CMeHe anana3oHa BXOOHOro curHana,

- P NOAroToBKe K noBepke (kannbposke).

5.1 KannbpogBka y3na npeo6pasoBaHusa curHana

5.1.1 [ns npoBefeHus kannbpoBkX y3na npeobpasoBaHns curHana HeobxoaMMOo NOAKMYNTE NPpMBop No cxeme
npunoxexusa b.4.

51.2 Mepen npoBepkon Mo MGOMYy M3 ykaszaHHbIX MYHKTOB MOMOXEHUS MepekrnovaTenein AoMmKHbl OTBEYaTb
cXeme MoBepKU.

51.3 MopaTb HanpsxeHne nuTaHus Ha 6nok, no BonbTMeTpy PV1 aeToTpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsxeHve 220 B nsmeputb TOK notpebneHns amnepmetpom PA2, onpegennTb noTpebnsemyro MOLWHOCTb U CPaBHUTL C
3Ha4YeHneM ykasaHHbIM B Tabnuue 1.3.5.

514 YcTtaHoBuTb curHan ¢ kanubpatopa G1, cootBetcTBytowmn 10% oT avanasoHa namepeHus. Mponssectu
KOHTPOIb 3Ha4YeHMs Mo UMdpPOBOMY MHAMKATOPY NUUEBOW naHenu u no npubopy PA1, npu HeoOxoQUMOCTM — BbIMOMHUTL
KOPPEKTMPOBKY BENMYMHbI BbIXOAHOrO curHana conpotuerieHeM RP2 “YcraHoBka «0»” (0,5 MA gna GrnokoB € BbIXOOHbBIM
curHanom ot 0 MA go 5 MA, 2,0 mA ans 6nokoB ¢ BbIxogHbIM curHanom ot 0 MA go 20 mA u 5,6 mA gns 6nokos ¢
BbIXOA4HbIM curHanom ot 4 mA go 20 mMA).

5.1.5 YcTtaHoBuTb curHan c kanubpatopa G1, cootBetctBytowmii 100% OT Anana3oHa u3MepeHusi (BepxHuii
npegen pasmaxa Lkansl uamepeHust). Npon3BecTy KOHTPOSb 3HaAYeHUs No LM poBOMY MHOUKATOPY NWULEBON MaHenu u no
npubopy PA1, npy HeobXxoouMOCTM — BbIMOMHUTE KOPPEKTUPOBKY BENWYMHBI BbIXOOHOTO curHana conpoTueneHunem RP1
“YctaHoBka « MAX»”. MoBTopuTb M. 5.1.4 — 5.1.5 Heckonbko pas.

5.1.6 [na nepeHanagky 6noka Ha Opyrne BXOAHbIE/BbIXOAHbIE CUrHArbl UCMOMb3yNTe PUCYHOK 5.1.1 1 Tabnuupl
51.1un5.1.2.

YcTaHoBKka «0{

1L—
YcraHoska « MAX» (

PucyHok 5.1.1 - Cxema pacrnosioxeHusl opeaHo8 peayriuposaHusi u anemeHmos Hacmpouku MHC-12
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Tabnuua 5.1.1 - MNonoxeHue nepemMblvek Anda yCTaHOBKU gnana3oHa MSMeHeHUsA BbIXOOHOro curHana

Twn BbIXOQHOIO J2 J3 Ja J5 J6
CUrHana
0:5 wA 78 - - 56 | 1-2
0+20 mA 7-8 - - 56 | 34
4:20 MA 7-8 1-2 - 5-6 34
. 34
0:10 B 7-8 - - 7-8 )
-5:5 MA 7-8 3-4 - 5-6 5-6
-20:20 mA 78 | 34 - 56 | 78
1-2
-10+10 B 7-8 3-4 - 7-8 .

Tabnuua 5.1.2 - 3HaveHune conpoTmereHnii Rx1, Rx2, Rx3

BxomHO¥ curHan ConpoTuBneHue pe3amcTopoB
Rx1+Rx3= Rx2

OT 0 mB go 75 mB Mepemblyka He yctaHoBneH
OT0Bpoo10B 132,33 kOm 1 kKOm
OT0Bpoo15B 199,0 kOm 1 kKOm
OT0B oo 60B 266,4 kOm 200 Om
OT0B oo 100B 200,0 kOm 100 Om
OT0B oo 150B 666,5 kKOm 200 Om
OT0B oo 250B 666,5 KOm 200 Om
OT0B 0o 500B 1333,0 kOm 200 Om
OT0B oo 750 B 2500,0 kOm 250 Om

lMpumeyaHue. Mapka yka3aHHbIX pe3ucmopos 8 mabnuue 5.1.2: C2-29B-0,125-...--0,1%.

51.7 Bpemsa npeobpasoBaHua ansa npeobpasosatenst NMHC-12 ¢ 3aBoacKow YCTAaHOBKOW paBHO 6 CekyHOam -
3TO MakcMMarnbHoOe Bpems, Heobxoaumoe Ans npeobpasoBaHus 3HAYEHWS BXOOHOIO CUrHamna npv pes3koMm ero M3meHeHum
(B0 Becb gnanasoH wkanbl - oT 0% Ao 100% vnu HaobopoT). Ecnn HyXHO nepeHacTponTb AaHHOE BPEMS HYXXHO U3MEHUTb
nonoxexue nepemblyek J7 1 J8 (cM. pucyHok 5.1.1) B cooTBeTcTBUM € Tabnvuen 5.1.3.

Tabnuua 5.1.3 - NonoxeHne nepemblyek ANnst yCTaHOBKU BpeMeHu npeobpasoBanus NMHC-12

Bpems J7 Js
npeo6pasoBaHus
6 cekyHq 1-2 1-2
3 cekyHapl 1-2 -
1 cekyHpa 2-3 1-2
0,5 cekyHabl 2-3 -

5.2 KannbpoBka y3na uHAuKauum v ynpasneHus

5.2.1 Ona npoBedeHns KkanMOpPOBKM y3na WHAMKAUMWM W yNpaBfeHusl, MNOAknounte Onok Mo cxeme
npunoxexus 6.4.

522 B pexume KOHOUIYPUPOBAHWE vyctaHoBuTe napametrp CLI1.00 "Kanubposka Hyns curHana,
nogaBaemMoro Ha (pyHKUMOHarnbHbIN 610K HopManusauumn n maclwtabuposaHmsa”.

5.2.3 M3aMeHsis BxogHoOW curHan kanubpatopom G1 nepeMeHHOro Toka, BbiCTaBUTb 3HAYEeHWEe BXOAHOro curHana
paBHoe 10% (HavanbHoe 3HaveHue).

524 Haxumasn knaBuwm [A] wnu [V] ycTaHoBUTE Ha Aucnnee npeobpasoBaTens 3HaAYeHWe B TEXHUYECKMX
eavHuuax, cootsetcreytoee 10%. Haxmute knasumwy [0].

5.25 B pexunme koHdwurypaumm yctaHoBute napameTrp CLI1.01 "KanubpoBka makcumyma curHana,
noaaBaemMoro Ha pyHKUMOHanbHbIN 610K HopManusaummn n maclitabupoBaHms .

5.2.6 MameHsas BxogHoW curHan kannbpatopom G1 nepeMeHHOro Toka, BbICTaBUTb 3HAYEHUE BXOOHOIO curHana
paBHoe 100% (koHe4Hoe 3HaveHue).
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5.2.7 Haxumasn knasuwm [A] vnm [V] ycTtaHoBUTE Ha gucnnee npeobpasoBaTtens 3HaYeHWe B TEXHUYECKUX
eavHuuax, coorsetcTBytowee 100%. Haxmute knasumwy [0].

5.2.8 [Ona 6onee TOYHOW KanMOPOBKW KaHana MOBTOPWUTE YyKa3aHHble Bbllwe onepauun (N.5.2.3 — 5.2.7)
HEeCKOmnbKO pas.

Heo6x00umMo nomMHuUms, 4TO Mocrne npoeeAeHUst KanubpoBkU HEOGXOAUMO MPOM3BECTU 3aniCh NapameTpoB B
3HEeproHe3aBUCMMYIO NamsTb, B MPOTUBHOM Ccryyae BBefeHHas MHGopmauusi He OyaeT coxpaHeHa Mpu OTKMHYEHUN
nuTaHus npeobpasoBaTensi.

5.3 lluHeapusauusa otobpakeHUsi CUrHana aHanorosoro Bxoga

®PyHKUMS nHeapusauun peanusoBaHa B (PyHKUMOHanbHOM 6noke Hopmanusauum u  maclTabupoBaHus.
JInHeapusauns faet BO3MOXHOCTb MPaBUIIbHOMO PM3NYECKOrO NPeACcTaBneHNs HEMMHENHBIX PErynnpyemMbiX 1 nsMepsembix
napameTpoB.

Mpy MHAMKaUMM NMMHeapusMpyemMon BENNYMHbI, ONpeaensoMMN napameTpammn SBASIOTCS HaYanbHOE N KOHeYHoe
3HayveHune LWKanbl (MPOLEHTHOe OTHOLUEHWE K Aunanas3oHy M3MepeHus), NOMoXeHue AeuumManbHOro pasgenurens, a Takke
3KBMAWCTAHTHbIE OMOPHbIE TOYKM NMHeapu3aunn. Kpneas nuHeapusaumm MMeeT «NpenomieH1s» B ONOPHbIX TOYKaX.

5.3.1 NapameTpbl NuHeapu3auum
Hanpumep, napameTpbl NnHeapu3auun dyHKLMoHansHoro 6noka HopMmanusauum macliTabupoBaHus cneayoLme:

KoHgpueypayusi nepeo2o u emopoz2o 6s10ka

AIN1.00 =0009 - Twvn wkanbl - NTMHeapu3oBaHHas
AIN1.06 KonuyecTtBo yyacTkoB NuHeapusaumm
AIN1.03 lMonoxeHne aeuMManbHOro pasgenurens npu nHankauum

Abcuucchbl ONMOPHbIX MOYeK JIuHeapusayuu

LNX1.00 Abcuucca HavanbHOro 3HavyeHus (B % OT BXOAHOro curHana)
LNX1.01 Ab6cuucca 01-ro yyacTka

LNX1.02 Abcumcca 02-ro y4yacTka

LNX1 .38 Abcumcca 38-ro yyacTtka

LNX1.39 Abcumcca 39-ro y4yacTtka

OpOuHambl ONOPHBLIX MOYEK JIUHeapu3ayuu

LNY1.00 OppavHaTta HavanbHOro 3HadeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY1.01 OpauHata 01-ro yyacTka

LNY1.02 OpgawuHaTta 02-ro yyacTtka

LNY1 .38 OpgawuHaTa 38-ro yyacTtka

LNY1.39 OpgawuHaTta 39-ro yyacTtka

5.3.2 OnpeaeneHune onopHbIX TOYEK JIMHeapu3auum
5.3.2.1 OnpedenieHue Kosuyecmeaa y4acmkos uHeapusayuu

Mocne onpenenexHusi Heobxo4MMOeE KOMMYECTBO YYacTKOB NuHeapu3auum Heobxooumo 3agatb 3TO 3HaYeHue B
napametpe AIN1.06. lNpeaenbl nameHeHns napameTtpa AIN1.06 - ot 0000 go 0039. [eummanbHbin pasgenutens (3andTas)
ans ypoeHsa LNY1 6epeTcsi ¢ ypoBHS HACTPOMKM DYHKLMOHANbHOro 6noka Hopmanmsauum u MmacutabmuposaHus AIN1.03.

Bbibop HeobxoaMmoro KomnmyecTBa YYacTKOB JNMHeapusauuMum MNpOM3BOAMTCA U3 CoobpaxeHust obecneyeHus
HeobX0ANMOM TOYHOCTU N3MEPEHNSI.

5.3.2.2 OnpedernieHue 3Ha4yeHUl OMOPHbIX MOYEK TUHeapusayuu

[na kaxgoro 3HayeHus uHauumMpyemoro BxoAHoro curHana Yi (B TexHudeckux eguHuudax ot —9999 go 9999 c
Y4ETOM [EeuMMarnbHOro pasfenuTensl) BbIYUCMUMTL COOTBETCTBYHOLWY (U3UYECKYID BENUYMHY W3 COOTBETCTBYHOLLMX
yHKUMOHanNbHbIX (rPagupoBOYHBIX) Tabnuy. 3TO MOXHO caenaTb Takke rpaduyeckm n3 COOTBETCTBYIOLLEN KpUBOW (Mpwu
HeobX0AMMOCTU MHTEPMNONMPOBATL) M 3af4aTh 3HAYEHUE A1 COOTBETCTBYIOLLEN ONMOPHON BEMUYMHBLI BXOOAHOTO (OU3NYECKOTO
curHana Xi (8 %, ot 00,00% 1o 99,99%).
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5.3.3 NMpumep nuHeapusaumm curHanos

Mpumep JNuHeapusaumsa curHana, nogaBaemMoro Ha (pyHKLMOHanNbHbIN 6GNOK
HOpManu3auum U maclTabupoBaHus, NpeacTaBreHHas rpaduyecku (KpUBown)

MHanumpyemoe 3HaveHne B PeanbHas xapakrepuctuka,
TEXHUYECKMX eanHuLax npencTaBneHHas rpacunyeckn
B A
OpguHaTta
3-ro yuactka | 9999
g JlnHeapuso-
750,0 3-11 yu. BaHHas
(2)p,cw|HaTa xapakTe-
-ro yyacTka | puctuka
2-1 yu. o
OpaunHata 350,0 100%
BXO[HOrO
1-ro yyacTka
curHana
1- y4.
| >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcumcca Abcumcca Abcumcca
3HayeHne 1-ro yyacTka 2-ro y4acTtka 3-ro yyactka

PucyHok 5.3.1 - [luHeapu3ayus cueHana, nodagaemMozo Ha (OyHKUUOHaslbHbIlU 6510k HopMmanu3auyuu u
MacwmabuposaHrusi, npedcmasnieHHasi epagudecku (kpugod)

KoHgpucypupyembie napamempsi Ossi npumepa 1:

AIN1.00 = 0009 LNX1.00 = 00,00 LNY1.00 = 0000 (nHanumpyeTcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 = 3500 (nHanumpyeTcsa «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 LNY1.02 = 7500 (vHanumpyeTcs «750,0»)

LNX1.03 = 99,99 LNY1.03 = 9999 (nHgnumpyeTcsa «999,9»)
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6. TexHu4yeckoe obcnyxumBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxuBaHune - kKomnnekc paboT, KoTopble NPOBOAATCA NEPUOANYECKM B NITAHOBOM NOpsAaKe
Ha paboTocnocobHoM npubope C Lenbio NpefoTBPaLLeHns OTKa3oB, NPOASIEHNS ero cpoka CryxbObl 3a CYET BbIABMEHUS U
yCTPaHeHns NPeA0TKa3HOro COCTOAHMS ANs NoAAepKaHNsa HOPMarbHbIX YCIIOBWI SKCMTyaTaumm.

6.1.2 TexHnyeckoe 06CJ'Iy)KVIBaHVIe 3aKrn4vyaeTcAa B npoBeaeHnn pa60T MO KOHTPOJIK0 TEXHNYECKOIro COCTOAHNA U
nocnenywowemy ycTpaHeHU0 HeOoCTaTKOB, BbIABJIEHHbIX B MpouUecce KOHTPOnA, ﬂpOd)I/IJ'IaKTVI‘-IeCKOMy O6CJ'Iy)KVIBaHVI}0,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHoOCTbo, ANMUTENBbHOCTBIO U B onpeaeneHHOM nopsanke; YCTpaHeHUo OTKa30B,
BbIMNOJIHEHNE KOTOPbLIX BO3MOXXHO CUlaMK nNepcoHana, BbiNOJIHAKOWEero TexHn4eckoe O6Cﬂy)KVIBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeAOCTOPOXKHOCTUA U NPaBUNIaMn 3KCNyaTauum MoXeT CTaTb NPUYNHON
TpaBMUPOBaHWUA NepcoHana unv noBpexaeHns o6opyaoBaHus!

6.2.2 Ona obGecnevyeHusi Ge3onacHOro MCMosfib3oBaHUA OGOpyAOBaHVIiI HEeYKOCHUTEeJNIbHO BbINONHANTE
yKasaHusa AaHHOW rnasbl!

6.2.3 K akcnnyataumn npeobpasoBaTens AONyckalTCa nuua, umelwme paspelleHne ans pabotbl Ha
anekTpoycTaHoBKax HanpsxeHvem o 1000 B 1 n3yunslume pykoBoACTBO NO 3KCNfyaTaumm B NONHOM obbeme.

6.2.4 OkcnnyaTtaums npeobpasoBaTens pas3pellaeTcs MpyU HanmM4yMu MHCTPYKUMM MO TexHuke 6Ge3onacHocTw,
YTBEPXOEHHOW NpPeanpuaTUemM-noTpedbutenem B YCTAaHOBMEHHOM MOPSAKE W YYMTbIBAOWEN cneumduky NpUMeHeHus
npubopa Ha KoHKpeTHoM obbekTe. Mpu akcnnyatauum Heobxogumo cobrniogatb TpeboBaHMsa AencTByOWMX npasun MNT3 u
MTB ans anekTpoyctaHoBOK HanpskeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodunaktmyeckme paboTbl  AOMKHbI  MPOBOAUTLCA  NPU  OTKIKOYEHHOM
3MNeKTPonUTaHnu.

6.2.6 38I'IpeLLl,89TCF| noaKnto4aTb U OTKNKYaTb CoegUHUTENN NP BKINKOYEHHOM 311€KTPONUTaHUN.

6.2.7 TwatenbHO npou3BoaUTE MNOAKMNIOYEHNE C cobnoaeHnem NnonsipHOCTM BbIBOA4OB. HenpaBunbHoe
noaknw4yeHne mnnu nogknyvyeHmne pasbemMoB MpU BKITKOYEHHOM MUTAHUU MOXET MNMPUBECTU K MOBPEeXAEHUK 3JTEKTPOHHbIX
KOMMNOHEHTOB npeo6pasoBaTenf-|.

6.2.8 He nopgkntoyanTe HENCNONb3yeMble BbIBOAbI.

6.2.9 [lpu pasbopke npeobpasoBaTtens ANs YCTPaHeHUss HeucrnpaBHOCTEN NPMBOP AOMKeH BblTb OTKMHOYEH OT
CEeTU 3MEKTPONnmTaHus.

6.2.10 [pu n3BneYeHUn npeobpasoBaTenis U3 Kopryca He MpuKacanTecb K ero aMeKTPUYecKUM KOMMOHEHTaM U
He NnofBepranTe BHyTPEHHWE y3rbl M YacTu yaapam.

6.2.11 Pacnonaravite npnbop Kak MOXHO [arnee OT YCTPOWCTB, rEeHEepPUPYHLLNX BbICOKOYACTOTHbIE U3MyYeHue
(Hanpumep, BY-neun, BY-cBapouHble annapatbl, MawwuHbl, UM Npubopkl, NCNONb3yOLWME UMMYIIbCHbIE HaNpPsXeHUs) BO
n3bexaHue cboes B paboTe.

6.3 Nopsanok TexHn4yeckoro od6cnyxnBaHus

6.3.1 B 3aBucumocTn ot perynapHoCcTn nposeaeHNna TexXxHn4eckoe O6Cﬂy)KVIBaHMe OOMKHO ObITh:
a) nepnogn4ecknm, KOTopoe BbINOJTHAETCA Yepes KaneHOapHble NPOMEXYTKN BpEMEHN;

6) afanTuBHbIM, KOTOpPOE BbINOJTHAETCA No HGO6X0,CI,VIMOCTI/I, TO eCTb, B 3aBUCMMOCTU OT CbaKTI/I‘-IeCKOFO COCTOAHUA
npeobpasoBaTtens u Hanmuma cBob6oaHOro 06CnyXuBalLWEro nepcoHana.

6.3.2  YcTaHaBnuBalTCHA TakMe BUAbl TEXHUYECKOro 06CnyXnBaHUS:

a) TexHuyeckoe oBCnyXUBaHME NPU XpaHeHUW, KOTOPOEe 3aKriyvaeTcs B NepekoHcepBauuy npeobpasoBaTtens npu
[OCTUXKEHUM NPefenbHOro cpoka KOHCepBauMM BO BPEMS XpaHEHUs B COOTBETCTBUM C TpeboBaHWSIMM 3KCMnyaTaluuoHHON
[OKyMeHTaLuu,;

6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe npu TPpaHCNOPTUPOBKE, KOTOPOE 3aKrnk4yaeTcd B NOAroTtoBke npe06pasosaTenﬂ K
TpaHCNOPTUPOBaHUIK, AEMOHTaXe N3 TEXHOJ10r’M4eCckoro OGOpy}J,OBaHVIH M ynakoBKe nepen TpaHCnopTupoBaHNEM;
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B) TEXHMYecKkoe obOCnyXMBaHWE NpW 3KCrslyaTaumm, KOTOPOe 3aKn4vaeTcs B NOAroToBKke npeobpasoBaTtens nepep,
BBOAOM B 3KCMflyaTauuio, B TMpouecce ee 3KcnfyaTauMm W B Nepuoguyveckon nposepke paboTocnocobHocTu
npeobpasoBaTens.

6.3.3  Tepuognuyeckoe TexHUYeckoe OOGCHyXMBaHME MNpU 3KCnnyaTauuu npeobpasoBaTens ycTaHaBMMBaeTCs
noTpeGuTeneM C Y4Y4eTOM WHTEHCMBHOCTM W YCMOBWUI 3KCMlyaTauuM, HO He pexe 4YeM oauvH pa3 B rod. [Ons
npeobpasoBatenein MHC-12 uenecoobpasHa exekBapTanbHasi MEPUOAUYHOCTb TEXHWUYECKOTO OGCINyXMBaHWUSA Npu
aKcnnyaTaumu.

6.3.4 Mepuoguyeckoe obcnyxunBaHne 4OMKHO NPOBOAUTLCH B CreayloLem nopsake:
a) NpoBecTn paboTbl, KOTOPLIE BLINMOMHSATCS NPY TEXHUYECKOM OCMOTPE;

6) NpoBepPUTL COMPOTMBMNEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeocbpasoBaTens.

6.3.5  TexHuyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCH OOCMAYXWBAOWMUM NEpPcoHanom B CreaylolemM
nopsigke:

a) nepep HadyanoMm CMeHbl crnefyeT MpoBecTV BHELHWA ocMOTp npeobpasosaTtens. Ocoboe BHMMaHue crnegyet
06paTnTb Ha YACTOTY MOBEPXHOCTW, MAPKMPOBKY M OTCYTCTBME MEXAHUYECKMX MOBPEXOEHNNA.

6) npoBepuTb HaAEXHOCTb KpenneHus npeobpasosaTens;

B) NMPOBEPUTb TEXHWYECKOEe COCTOsiHWE MPOBOAOB (kabenen) Ha LEMOCTHOCTb M 3aLUMLLEHHOCTb OT MeXaHUYeCKunx
NoBpeXAEHUNA.

6.4 MNMopsaok npoBeaeHNS NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu
6.4.1.1 [MpoBegeHne NOBEPKN JOIMKHO BbINOMHATLCA B CrEAYOLWNX YCNOBUSIX:
e TemnepaTypa OokpyxatoLiero so3gyxa (20+2) °C;
e  OTHOCUTENbHas BrnaxHocTb Bo3ayxa oT 30 o 80%;
e aTtmocdepHoe gaernenne ot 84 no 106,7 klMa (630-800 mm pT. CT.);
e  HanpsbkeHue nutaHus 220B + 4.48;
e  COMpPOTUBIEHME Harpy3ku Ons 6rnokoB C BbixoAHbIM curHanom ot 0 go 5 MA pomkHO OblITb paBHO
2+0,1 kOMm, a gnsa 6nokos ¢ BbixogHbiM curHanom ot 0 go 20 mA (ot 4 go 20 mA) — 500+0,1 Owm;
e  MarHWTHbIE M 3NEKTPUYECKME NONA AOMKHbI HE BNUSIT HA METPONOrMYECKNE XapakTepucTukm 6roka;
e  BpeMs ycTaHOBKM pabo4ero pexvma bnoka He meHee 30 MUH.

6.4.1.2 Bce cpeacTtBa n3amepeHus OOMKHbI UMETb AENCTBYHOLLME AOKYMEHThI MO MX NOBEPKE UK aTTecTauun.

6.4.1.3 [onyckaeTca ucnonb3oBaTb Apyrve npubopbl, KOTOpble MNPOLUAM METPONIOrMYECKYID aTTecTauuilo 1
OoTBeYatoT No ToMHOCTM TpeboBaHuaM Tabnuubl 6.4.1.

Tabnuua 6.4.1 — Onepaunn 1 cpeacTea NoBEpPKK

HasBaHue onepauuun :;:(iz CpencTBO NOBEPKM U ero HOpMaTUBHO-TEXHUYECKMEe XapaKTePUCTUKN

BHewHWin ocmoTp 6.4.2

[poBepka anekTpuyeckomn 6.4.3 YcTaHoBKa AN NPOBEPKM MPOYHOCTM  U30NAUUMM  C  HaNpshKEHUEM

NPOYHOCTU U3ONALUN ucneitains ot 0,1 go 2 kB cuHycompganbHonm dopmbl, yactoton 50 Iy,
MOLLHOCTbI0 He MeHblie 0,25 kBa Ha cTopoHe BbICOKOrO HamnpsiXeHusi, C
NOrpeLIHOCTBH HAaNPsSXKEHWUst UCMbITaHns He Gonee +5%.

OnpepeneHune 6.4.4 MerommeTp C BepxHel rpaHuiuen usmepeHnss He Medbwe 40 MOm,

COMPOTUBIIEHNST N30NSALMMN HOMMWHanbHbIM HanpskeHnem 50B, ocHoBHOM norpelHocTbo He Gornee
+30%.

OnpeaeneHne 0CHOBHOM 6.4.5, Kanubpatop B1-9

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

[wnanasoH nameperns 100 MA.

AmnepmeTp nepemMeHHOro Toka, Krnacc TOYHOCTU He Xyxe 2,0. [lnanasoH
namepenus 0,2 A.

BonbTMeTp nepemMeHHOro Toka, Krnacc TOYHOCTM He xyxe 2,0. [manasoH
namepenusa 500B.

AsTtoTpaHcgopmatop PHO-250 nnn emy nogo6HbIN.

Conpotusnenue Harpysku 2 KOM+5% ansa 6nokoB ¢ BbIXOAHbIM TOokoM 0-5
MA 1 500 Om+5% ans 6nokoB ¢ BbixoaHbIM TokoM 0-20, 4-20 MA .
OnpepgeneHue nynbcauum 6.4.7 Ocuwmnnorpad, ¢ agnanasoHom uamepenus ot 1 go 200 mB, Rex> 1 MOwm.
BbIXOZHOIO CUrHana
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6.4.2 BHewHun ocmotp
6.4.2.1 T[pu BHeWHEM OCMOTPe MNpPOBEpPbTE KOMMIMEKTHOCTb W MapKMpoBaHWe, Hanuyine Kremm, OTCYTCTBME
MeXaHN4YEeCKNX MOBPEXAEHUN.

6.4.3 UcnbiTaHWe 3aneKTpnyeckom NpoOYHOCTU U30NALUN
6.4.3.1 VcnbiTaHue aneKkTpuyeckom NPOYHOCTU U30NALMM NPOBOAUTL NO cxeme npunoxeHus bB.2 no metoguke
FOCT 21657-83 Ha npoboliHo yCcTaHOBKE MOLLHOCTbIO He MeHbLuee 0,25 kKB npu OTKMOYEHHbIX OT 6r10Ka BHELLHUX LIensiX.

6.4.3.2 WcnbiTatenbHoe HanpsbkeHne yactotonm 50 'y gencreyowmum 3HadeHnem 2000 B npuknagbiBaTe Mexay
Toukamum A, B, C, D n E no cxeme npunoxernsa b.3. NMHC-12 cuntaTb BblAepXaBLWMM UCMbITAaHNE, €CNU He COCTOSNOCh
npo60os NNy NOBEPXHOCTHOTO NEPEKPLITUA N30NALMUN.

6.4.4 OnpepneneHne cONpPoOTUBIIEHUA U30NALUK
6.4.4.1 W3amepeHne anekTpu4ecKkoro CoNnpoTUBIIEHNS N30NALMKN, NPOBOAUTL MPU OTKIOYEHHBIX OT 6roka BHELHMX
Lenen ¢ NnomMoLLblo MerommeTpa mexay Todkamu A | B, C, D 1 E no cxeme npunoxenus b.2.

6.4.4.2 W3mepeHne 3nekTpu4ecKoro COMPOTMBIIEHUS W3ONSALUW MPU MOBLILEHHON BMAXHOCTU NPOBOAWTL Ha
NPOTSXEHUM 3-X MUHYT nocrne n3enedeHusi NMHC-12 n3 kamepbl BNaXXHOCTU.

6.4.4.3 W3amepeHne anekTpuyeckoro COMnpoTMBNEHUS M3onAuMn And TemnepaTypbl Bbiwe 35°C npoBoAAaT Mo
HanpsbkeHWem pasHol nonsipHocTn He Gonee 130 B nocne Bbigepxku MHC-12 npu TemnepaType BepxHero paboyero
AnanasoHa He MeHee 2-x YacoB. OTCYET CONPOTMBIIEHUSI U30MNSALMMN HYXXHO OCYLLECTBNSATL NOCME NEPBON MUHYTbI C MOMEHTA
BKITHOYEHMS U3MepUTENbHOro npeobpasoBarerns.

6.4.4.4 TMHC-12 cunTaeTcsa BbliAepXaBLUMM MCMbITAHNE, €CMN U3MEPEHHbIE 3HAaYEHUss CONPOTUBIIEHUSA N30NALMN
mexay Todkamu A, B, C, D n E He meHee 20 MOwm.

6.4.5 OnpepneneHne oOCHOBHOM NOrPeLUHOCTH
6.4.5.1 Toeepky NMHC-12 npoBoanTe No cxeme npunoxenus B.3. MNMepen nosepkor no noboMy M3 ykasaHHbIX
NYHKTOB MOMNOXEHNS NepeknoyaTenem OMKHbl 0TBEYaTb CXEME MOBEPKM.

6.4.5.2 [lopaTb HampsxeHne nuTaHus Ha 6nok, no BonbTMeTpy PV1 aBToTpaHcdopmaTopom T1 ycTaHOBUTH
HanpsbkeHne 220 B, nameputb TOK notpebneHusa amnepmetpom PA2, onpeaenvTtb notpebnsaemyto MOLWHOCTb No hopmyre
P=U*l n cpaBHUTL C 3Ha4eHneM ykasaHHbIM B Tabnuue 1.3.5.

6.4.5.3 [Mpu Heo6x0QUMOCTH, BLINOMHUTL KAaNMOPOBKY y3na npeobpasoBaHus curHana (n. 5.1.4 — 5.1.5).

6.4.54 W3meHsis BbiIxogHOW curHan kanubpaTtopa G1, Npou3BecTM M3MepeHust Ans NSATU To4Yek 3HayYeHUn
BxogHoro curHana: 10% (HayanbHoe 3HadeHue), 25%, 50%, 75%, 100% (koHe4yHoe 3Ha4veHue). B kaxgom cnydae
3admkcmpoBaTtb MokasaHust npubopa PA1 n 3HauyeHusi, oTobpaxaemble Ha aucnnee NAPAMETP nepegHen naHenm
npubopa.

6.4.5.5 OcCHOBHYI0 MOrpelHOCTb y3na npeobpa3oBaHUsi CUrHana MNepeMEHHOTO HamnpshkeHUst onpenenuTb Mo
dopmyne:
ABBIX.p - ABBIX.

x100%
AH
lpe:

ABbLIX.p — pacyeTHOe 3HayeHue BbIXOOHOro CurHama, COOTBETCTBYHOLLEE OAHOW M3 MSATU TOYEK 3HAYEHWUW
BxoaHoro curHana (10%, 25%, 50%, 75%, 100% anana3oHa n3MeHeHuUs1 BXOOAHOTO CcurHana) , MA;

ABbIX. — OENCTBUTENBHOE 3HAYEHUE BbLIXOLHOMO CUrHana, COOTBETCTBYIOLLEE OLHOW M3 MATM TOYEK 3HAYEHWN
BxogHoro curHana (10%, 25%, 50%, 75%, 100% anana3oHa namMeHeHnst BXOAHOro curHana), MA;

AH — HOpMMpPYEMOE 3Ha4YeHNe BbIXOLHOMO curHana (3HavyeHve ananasoHa uaMeHeHust), MA.

6.4.5.6 3HayeHue OCHOBHOW MOrPELLIHOCTM y3na npeobpasoBaHns curHana NepemMeHHOro HanPSXXeHUs He JOIMKHO
npesbiwaTb + 0,4%.

6.4.5.7 OCHOBHYIO NOrpeLIHOCTb U3MEPEHUS Y3ra UHANKaUUnM 1 ynpaBneHusa onpeaennTtb No popmMyne:
vy = PVBVBbIX PVBVBBI

lpe:
PVBbIX.p — pacyeTHOe 3Ha4YeHue BXOOHOro curHamna, otobpaxaemoe Ha aucnnee NMAPAMETP B npoueHTHOM
wkane (10%, 25%, 50%, 75%, 100%);
PVBbIx. — AeACTBMTENbHOE 3HAYEHME BXOAHOIO cUrHana, otobpaxaemoe Ha gucnnee NMAPAMETP, %.

6.4.5.8 3HayeHWe OCHOBHOWN NOrPELLUHOCTM Y3Ma UHAMKALMKU 1 YNpaBneHns He AOMKHO npesbiwaTh + 0,25%.
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6.4.6 MpoBepka BNMAHUSA Harpy3ku Ha BbIXOAHOMW aHanoroBbIN CUrHan

6.4.6.1 YcTaHOBWUTb BbIXOAHOW curHan kanubpatopa G1, COOTBETCTBYIOLUMIA KOHEYHOMY 3HAYEHUHO BXOLHOrO
curHana 6noka. Pa3omkHyTb nepekntodatens S1 v no munnuamnepmeTtpy PA1 3admkcnpoBaTb 3HaAY€HUS BbLIXOLHOMO
curHana. [JonyctuMoe 3HayeHve [OMOMHUTENbHOW MOrpPeLlHOCTN MPU M3MEHEHWU COMPOTUBMEHUSA Harpy3ku He OOSHKHO
npesbiwaTth +0,1% OT AnanasoHa N3MEHeHNs COOTBETCTBYHOLLEro curHana.

6.4.6.2 THC-12 cuuTaTh npowleAwunM MOBEPKY, €Cnu ANA BCEeX M3MEPEHHbIX 3HaYeHWn Y HaxoauTcs B
yKasaHHbIX npugenax.

6.4.7 OnpeaeneHuve nynbcauum BbIXOAHOrO cUrHana
6.4.7.1 YcTtaHOBWUTb BbIXOAHOW curHan kanubpaTtopa G1 COOTBETCTBYHOLIMA KOHEYHOMY 3HAYEHWUI0 BXOOHOro
curHana 6noka. PasomkHyTb nepekntodaTens S1 1 no ocuunnorpady P1 onpegenvts nynscaumio BbIXOAHOMO curHana.

6.4.7.2 BenquHy aMnnnTyabl nynbcaunn BbIXOOHOIO CUrHana I'Ip606p83OBaTeJ'IFI onpegenntb nytemMm namMmepeHua
nepemMeHHON COCTaBASALWEN BbIXOAHOMO curHana ocumnnorpadgom P1 ¢ 3akpbITbiM BXOAOM U BXOAHLIM CONPOTUBIEHUEM HE
MeHble 1 MOM. BenunuunHa aMMIINTYQHOro 3Ha4eHuna nynbCcauun BbIXOOHOINO CuUrHana He OOoJbKHa npeBbillaTb NONMOBUHDI
rpaHuubl 4ONYyCTUMOro 3Ha4YeHuaA OCHOBHOM NOorpeLHoCTI.
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7. XpaHeHue 1 TpaHcnopTupoBaHue

7.1 YcnoBusa xpaHeHusa npeobpasoBarens
7.1.1 Cpok xpaHeHus B NoTpebuTenbLckon Tape - He MeHbLue 1 roga.

7.1.2 N3penue JOMKHO XpPaHWUTLCS B CYyXOM W BEHTUNMPYEMOM MOMELLEHWMM NPU TEMNEPATYPE OKPYXKatoLLEro
Bo3gyxa oT MuHyc 40°C go nntoc 70°C n oTHocuTenbHon BnaxHoctu ot 30 go 80% (6e3 koHaeHcauum Bnaru). OaHHble
TpeboBaHUs SBNSATCA PEKOMEHOYEMbIMMU.

7.1.3 Bo3gyx B nomelweHMM He [OMKeH codepXaTb MbiM U MPUMECU arpeccuBHbIX MapoB W ras3os,
BbI3bIBAIOLLMX KOPPO3MIO (B HACTHOCTU: ra3oB, COAEPXaLLMX CEPHUCTbIE COeOQNHEHNS UMM aMMUaK).

7.1.4 B npouecce XpaHeHUW Unu aKCnnyaTauun He Knagute Tskenble NpeameTsl Ha NpuGop U He noABepranTte
€ro HUKaKoMy MeXaHU4YecKoMy BO3AENCTBUIO, TaK KaK YCTPOWCTBO MOXET AedopMUpOBaTLCA U NOBPeanTLCS.

7.2 TpeGoBaHUA K TPAHCMOPTUMPOBaHUIO Npeobpa3soBaTensi U YCNOBUA, NPU KOTOPbIX
OHO AOJTXHO OCYLUECTBNATLCA

7.21 TpaHcnopTupoBaHue npeo6paaoBaTenﬂ B yNakKoBKe npeanpuaTua-n3rotoButTena ocyulecTtBndaeTcAa BCeMun
BUOAMU TpaHCnopTa B KpbITbIX TPAHCNOPTHBLIX CPeAcTBax. TpaHCNoOpTUpPOBaHME camosieTamMu OOSTKHA BbIMOMHATLCSA TOMbKO
B oTannBaemMbIX repMeTu3npoBaHHbIX OTCEKaX.

7.2.2 Mpubop AomkeH TpPaHCNOPTUPOBAaTLCHA B KNMMAaTUYECKUX YCINOBUSIX, KOTOPbIE COOTBETCTBYIOT YCIOBUAM
xpaHeHus 5 cornacHo NOCT 15150, Ho npw gaeneHun He Hwxe 35,6 kla n Temnepatype He Hwke MuHyc 40 °C unu B
ycrnoBsusix 3 Npy MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems Ipy30-pasrpy3ouHbiXx pPaGoT M TPaHCMNOPTUMPOBaHWMKU 3amnakoBaHHbIA NpUOop He [OoSHKeH
noaBepraTtbCA Pe3kMM yaapam M BAUAHUIO aTMOCHepHbIX ocaakoB. Crnocofb pasMelleHUst Ha TPaHCMNOPTHOM CpencTee
JOJDKEH UCKMoYaTb NepemMelleHre NpeobpasoBaTens.

724 Mepen pacnakoBbiBaHWEM MOCHe TPaHCMOPTUPOBAHUSI Mpu  OTpuUUATeNbHOW TemnepaTtype npubop
Heob6xoaMMo BbiAepKaTb B TeueHne 3 4acoB B ycrnoBusax xpaHeHus 1 cornacHo TOCT 15150.

8. NapaHTUKu nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpyeT cOOTBETCTBME npeobpasoBaTtenst TexHudeckum ycnosusim COY TMPMK-
407:2015. Npwn He cobntoaeHnn notpebrutenem TpeboBaHUA YCNOBUIA TPAHCNOPTUPOBAHNS, XPAaHEHUS, MOHTaXa, Hanagk1 u
3KCMyaTauum, yKkasaHHbIX B HACTOSILLIEM PYKOBOACTBE, NOTpebUTenb NUIIAeTCsa NpaBa Ha rapaHTuio.

8.2 [apaHTUAHBIN CPOK aKcnnyaTauuMn - 5 neT co AHA OTrpy3km npeobpasoBaTtens. [@paHTUMHBLIA CPOK
aKCnnyatauuM W3enui, KOTOopble MNOCTaBMNAOTCA Ha 3JkcnopT - 18 mecAueB €O AHA npocnefoBaHus UX Yepes
rocyfapCTBEHHYI0 rpaHuLy YKpauvHbl.

8.3 Mo poroBopeHHOCTM C n0Tpe6v1TeneM npegonpuaTne-n3rotoBnTeNb OCYyLLEeCTBNAET nocnerapaHTUinHoe
TexXHun4eckoe O6Cﬂy)KVIBaHMe, TEeXHUYECKY0 NoaaepXKy U TeXxHn4eCkme KOHCynbTaumm no BCemMm Bnagam cBoen npoaykumn.
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MpunoxeHus

NMpunoxeHune A.lMabapuTHbIe N NpucoeANHUTENbHLbIE
pa3mepbl

Pa3smep uHlukamopoes: HAucnned TAPAMETP
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PucyHok A.1 — BrewHut 8ud nepedHel naHenu npeobpazosamens NMHC-12
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PucyHok A.2 - [abapumHbie pa3meps!
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NMpunoxeHune b. NoaknioyeHne npeobpasoBartens. Cxema
BHELWHUX COeaAUHEHUN

=24B
RH BxogHo# curHan mnu
oT anekTpoyctaHoBku ~220B

nHC'12 15 16 17 18

BXIA PWR
[NAPAMETP

<
O
a
=<
=
N

MEHIO
oKt Ok
[ [*4'] Ppene

22 23 24 25 26 27

UHTepdeiic
DO1 DO2 RS-485
[AuckpeTHble
BbIX0OAbl

22 23 24 25 26 27 X4

A A

I:I @ I:I @ MopknioyeHne Harpy3oK (AUCKPETHbIN
BbIXoA — pene)
RH | RH! RH[ RH!

PucyHok b.1 — Cxema sHewHux coeQuHeHuli npeobpaszosamens NHC-12

MpumeyaHus.
1. Heucnonb3yemble kneMMbl COeANHUTENBHBIX PadbeMoB npeobpasosaTtens He NoakoYaTb.



35

B.1 Cxema nogknioyeHus nitepdenca RS-485

MpeobpaszoBaTenb NHTEpdeNcoB

RS232/485 USB/RS485 L po 1200m
Brin-485 Brin-52 < >
+»2®0 000 |68 R8232 R1
E unm
A+
e e UsB N RS485
== R2[1 L1
s I ) D- .
— B-[ \
i Lo
RGND
Ar B A+ B- A+ B-| po32ycrpoiicts | AT B A+ B-
01 02 03 30 31
MHC-12 UTM-20Y MUK-25 MTP-8 UTM-12

PucyHok b.2 - OpeaHusayus uHmepdgbelicHol cesa3u mexdy OBM u ycmpolcmeamu

1. K 3BM moxeT 6bITb nogkntodeHo Ao 32 yCcTponcTB, Bkovasa npeobpasosatens uHtepdericos brNA-485 unn bBrin-

52.

2. O6was annHa kabenbHOM NMHUK CBA3WN He JormkHa npeBbiwaTh 1200 M.

3. B kayecTBe kabenbHOM NMHUN CBA3N npennoYTnTesibHO UCNOJ1b30BaTb 3KPaHMPOBAHHYHK BUTYHO Mapy.

4. [OnvHa otBeTBNEHUN Lo AOMmKHA ObITb KAK MOXHO MEHbLUEN.

5. K uHTepdencHbeiM Bxogam npnbopoB, pacnonoXeHbiM B KpavHUX TOYKax COeAUHWUTENbHOW NHUKM, Heobxoaumo
MOAKMNIOYNTL OBa TepMuHanbHbIM peauctopa conpoTtusreHvem 120 Om (R1 n R2). MogknioyeHne pes3ncTopoB K
koHTponepam NeNe 01 — 30 He Tpebyetcs. MNoaknoveHe TepMUHanNbHbLIX Pe3ncTopoB B Grioke npeobpasoBaHus
nHtepdericoe brn-485 unu BMA-52 cm. B PO Ha BIMA-485 wnu BIMA-52. MopgkntoveHne TepMUHanbHUX

pesuctopos B [MHC-12 cm. pucyHok B.3.

Paszbem-kiaemma X3

JInHns ceasm
(akpaHvpoBaHHas BuTas napa)

MpuemonepeaaTymnk
RS-485 I~
N
1200m  JP1

]
GND ] e
—l 100 OMm 1 MopKmioueHye i
|TepM|/|HaJ'II>H0r0I

PucyHok b.3 - PekomeHOyemasi cxema nodkoveHUs uHmepgetica RS-485

MpumeyaHus.

1. Bce oTBeTBMTENU NpPUEMO-NEPEAATUMKOB, MPUCOEOVHEHHbIE K OA4HOW OOLen nepedarollent NIMHUK, OOFDKHbI
COrnacoBbIBaTbCSA TOMbKO B ABYX KpalHUx Tovkax. [nuHa oTBeTBNEHWUIA [OIMKHA OblTh Kak MOXHO MEHbLUEN.

2. HeobxogumocTb 3KpaHuMpoBaHusi kabernen, No KOTOopbiM nepefdaeTcs MHOpMaLMs, 3aBUCUT OT AfMWHbI
KabenbHbIX CBSI3E U OT YPOBHS MOMEX B 30HE NPOKNaaku kabensi.

3. lNpumeHeHue aKpaHMpPOBaHHOW BUTOW MNapbl B MNPOMbILNEHHbLIX YCNOBUAX SBNSETCA NpeanoyTUTENbHbIM,
NOCKOIbKY 3TO obecneynBaeT Nony4YeHNe BbICOKOTO COOTHOLLEHUSI CUTHAMN/LLYM U 3aLLMTY OT CUH(A3HOW NOMEXM.
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B.2 Cxema nogknoyeHus npeoGpasoBaTenﬂ AndA NpoBepkKn conpoTuBrieHnAa n3ondaumm

Ko | Lens | | Lene | Kow
LlBwd| | A+ |
A bl|Bad| | B- |V
@ 7 2208 | 6 | (D)
© B1-228)
Lene | Kow
H |22
X7 |23
Kow | Llens (P |2k
2 |Bwx-| | M |25
B I | Boix + H |26
Q s ERE: ARV @
[0, VIEKIMPUHECK P
[POUEPSEMTR LETTh Hcrsimame/ibHoe conpomubnenue
UE’ﬁb 7 Z/E’/?b ’Z HOMPAXEHUE L3079
A - bxod B - beixod 2000 B 20 MOm
A - bxad C - yenb numarnus 2000 B 20 MOm
A - bxod £ - duckpemwsie Gaxocks 2000 B 20 Mom
B - beixad C - yenb numarus 2000 B 20 Mom
B - beixod £ - quckpemrsie Oexacks 2000 B 20 MOom
(- yens numanus | D - uHmepgedc 2000 B 20 Mom
C - yenb numanus |E - uckpemusie Bexodsi 2000 B 20 MOm

PucyHok b.4 — Cxema nodkmnodeHus npeobpasosamerns Orsi MPO8epKU COMpomMuerneHust usonsayuu
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B.3 Cxema nogknioyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

2208 o—

50y o

X2 [IHC-17
G7 Kow | Lerw
5 | Buad
17 |~2208
pz —|8l-2zB
) Lens | Kow P2
X7 02 /mw
W] e | | 13| 23 Ly
2|an-| [P (2 4 V? %
3| By + HO | 25 :/35 /'pﬂ
L | 3emnq H3 |26 ] //m
P 27 L
=%
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P1 - ocyunnozpag) npeden uamepedus om 1 do 200 MB
bxodkoe conpomubrenue He meqee 1 MOy nosoca nponlc-
kawug do TMy.

PAT - MusUaGMREDMEMED NOCIMOSHHOZ0 MOKG K/AAC MOYHOCITIL
He xyxe 002 duanasor usmeperus 100 MA,

PAZ - amnepmemp nepemMeHHo20 Moka KAac MoYHoCL He
xyxe 20 duanazod usmepeHus 02 A

PVT - Boremmemp nepeMeqHozo moka K/ac moYHoCL He
xyxe 20 duanazon usmeperus 500 B

77 - abmomparcgopramop PHO-250 vl emy nodooksil
R1 - HazpysouHoe conpomubiedue 2 kOm5% dng

onokab © bexadkeir cuzranom om 0 do 5 mA, 500 Om#5%
and onokab ¢ Beixodksim cuzHanom om 0 do 20 MA u

om 4 do 20 MA

ST - aoHonomcHL Nepexmmyameis mund 162-1

G7 - [pudap dna nobeoku Goswmmempob nepemerHozo mokq
K/GCC MOYHOCTI He Xyxe (07, duandsoH UMEHEHLUS
Beixodkozo nepeverHozo Hanpaxerus 0-1000 B.

G2 - ucmosHuk numanus b5-48

R2-R5 - conpomubnerue (2-23-025-5 1 k05 %

VI=V4 - (Bemaduad A/T17076M

PucyHok b.5 — Cxema nodkrrovyeHusi npeobpasosamernsi 05si nposedeHust Hanadku
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NMpunoxeHne B. KOMMyHUKaunOHHbIe (pyHKLUN

B.1 O6wue cBepgeHud

MpeobpaszoBatens MMHC-12 mMoxeT o6ecneynTb BhINOSHEHNE KOMMYHUKALMOHHOW OYHKUMM MO UMHTepdency
RS-485, noseonstowen KOHTponupoBaTb U MoandMUMpOBaTL €ro napaMeTpbl Npyv MOMOLLM BHELIHEro YCTpOoWcTBa
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPAaBIEHS).

WHTepdpenc npepgHasHayeH Ans  KOHdurypupoBaHus npeobpasoBaTtens, [Ans MWCMNOMb30OBaHWA B KavecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpaBneHns n cbopa nHgopmaumun (npuema-nepeadm KoManz
1 gaHHbix), SCADA cuctemax 1 T.0.

MpoTtokonom cBa3u no uHtepdericy RS-485 asnaetca npotokon Modbus pexxum RTU (Remote Terminal Unit).

Ons paGoTbl HeoGXoaMMO HACTPOWUTb KOMMYHUKALMOHHbIE XapakTepucTuku npeobpasoBatens MHC-12 Takum
obpasoM, 4TOObl OHM COBMafjanuM C HacTpoWikamuM o6MeHa [JdaHHbiMM 3OBM. XapakTepucTuku ceTeBoro obmeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHcpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi3u, eCnv NPoOUCXoanT nepegada AaHHbIX OT NpeobpasoBaTtens B CETb,
Ha nepegHew naHenu NMHC-12 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC-12 npueeaeHsl B Tabnuue B.5.1.

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

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

npeobpasoBatens NHC-12, Tak u ¢ 9BM.

KonnyecTtBo 3anpaluvBaeMbix perMcTpoB He JOIMKHO npesbiwaTh 16. Ecnu B kagpe 3anpoca 3akasaHo 6onee 16
pernctpos, npeobpasoatens NHC-12 B oTBETE OrpaHMYMBaET UX KONMYECTBO A0 NepBbIX 16-TM perncTpos.

[ns obecneyeHnss MMHMUMAanbLHOrO BPEMEHW OTKNMka Ha 3anpoc ot OBM B npubope cywectByeT napameTtp —
SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX Taktax 1 Takt = 250 MkC». MWHUMaAnNbLHO BO3MOXHble TanWM-ayTbl AN
pasnu4YHbIX CKOPOCTEN crieayoLime:

Tabnuua B.1.1 - MMHUMansHO BO3MOXHbIE TauM-ayThbl 4118 Pa3NMYHbIX CKOPOCTEN Nnepeaayn faHHbIX

Tanm-ayr,
Bpems nepenaum
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/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 nepegauun kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaenseTcs COOTHOLLEHUEM
(roe: oavH nepepaBaemeblnt 6anT = 1 ctapT 6uT + 8 6UT + 1cTon 6MT = 10 BUT):

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

Ecnu Habniogaiotcs yacTble c6ou npu nepedade AaHHbIX OT npubopa, To Heo6XOAMMO YBENMYUTL 3HaYeHNe ero
TaliM-ayTa, HO MPU 3TOM Y4YeCTb, YTO HEOBXOAUMO YBENMUYUTHL BpeMsi MOBTOPHOro 3anpoca oT OBM, T.k. Bceraa Bpewmsi
NOBTOPHOTO 3anpoca AOoMkHO GbITh Gonblie TaM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
Mepenayva Mpvem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
1
}"nzem ! i
- |
! f
1 1 1
1 1 :
: : Tdelay=3MC. | :
1 Trx. 1 E 5 . !
> . !
T | '
Mpuem MEOUT /:/Kanp oTBeTa oT npubopa
(Rx) A1
Trx. :
~ 7 1
&
Tronmsin 1 Tdelay =1mc

PucyHok B.1.1 - BpemeHHble QuazpaMMbl yripasneHus nepedadel u npuemom broka uHmepdgpeticos bI-485
(BMnN-52).

Time out - BpeMsa oXxuaaHusi koHUa kagpa 3anpoca. Bpemsi nepegayv kagpa 3anpoca AOMKHO OblTb MeHbLUe YeM
BpeMsl OXXuAaHUs KoHLa kafpa 3anpoca nHadve npnbop He NpUMeT NONHOCTBLIO Kagp 3anpoca.

Tdelay — BHYTPEHHEE BpEMS Yepe3 KOTopoe npubop oTBeTUT. MakcMmanbHOe 3HadYeHne 3TOro BpEMEHW COCTaBnsieT
3mc.

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

Bpemsi nepegaun kagpa 3anpoca v kagpa oteeTta npu ckopocth 115 k6ut/c coctaBuT 0,76 Mcek.
Trnepenaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)

MonHoe BpemMsi kKagpa 3anpoca — OTBeTa:

Tronuein = TTx + Tdelay + TRX + Tdelay. = 0,76 + 3 + 0,76 + 1 = 6 mcC.

MakcrmanbHO BO3MOXHOE KOMMYECTBO PErMCTPOB, KOTOPbIE MOXHO ONpPoCUTb 3a 1 CekyHy cocTaBnseT:
N =1000mc / 6mc +10 = 176.
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B.2 MODBUS npoTtokon
B.2.1 ®opmart kaxpgoro 6anTa, KOTopbii NPUHMMaETCA U NnepepaeTcA npubopamm, cnepyroLWMn:

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

Kagp Modbus coobuieHusa cneaytoLmn:

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

Foe k<16 — konuuyecTBO 3anpalunBaeMbiX permcTpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6onee 16 perucTpos, TO
npeobpasosartens NMHC-12 B oTBeTe orpaHM4MBaEeT MX KONMYECTBO A0 NepBbixX 16-T perncTpos.

B.2.2 Device Address. Agpec ycTpoicTBa

Appec npubopa (slave-yctporictea) B cetu (1-255), no kotopomy obpawaetrca SCADA cuctema (master-
YCTPONCTBO) CO cBOMM 3anpocom. Koraa yaaneHHbin npubop nockbinaeT CBON OTBET, OH pa3MeLlaeT 3T0T Xe (COOCTBEHHbIN)
agpec B 3ToM norne, 4Tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBO OTBeYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbLHbIN KOA onepauumn

MHC-12 noppepxuBaeT cnegytoLmne QyHKUNN:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3annck B 0auH perncTp

B.2.4 Data Field. lMone nepegaBaeMbix AaHHbIX

Mone paHHbIX coobuweHns, noceinaemoro SCADA cuctemol yaaneHHomy npubopy, COAepXuT [06aBOYHO
MHdopMaLmio, KoTopasa Heobxoanma slave-ycTponcTBy ans getanusauny yHkumm. OHa BKMYaeT:

® HayarnbHbIV agpec perncTpa n KonnyecTso perncTpos Ansa dyHkumm 03 (YTeHne)

® aJpec perucTpa u 3HavyeHue aToro permctpa ansa dyHkumm 06 (3anmchk).

Mone AaHHbIX COOBLLEHUS!, NOCKINIAeMOro B OTBET yAaneHHbIM NpUGopOM, COAEPXKMT:
® KOnM4ecTBO GaiiT oTBeTa Ha pyHKUMIo 03 1M codepx1MMoe 3anpalliBaeMblX PErMcTpoB
® afpec perucTpa u saHadeHue aToro permctpa ans dpyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHMs1 KOHTPONbHOW CYMMbI

3HayeHne 3TOro nomns - pesynbTaT KOHTPOMNS C NOMOLLBIO Lmknnyeckoro nsbbitouHoro koga (Cyclical Redundancy
Check - CRC).

Mocne cdopmupoBaHms cooblieHns (address, function code, data) nepenatowiee yctponctso paccumtbiBaeT CRC
KO4 W nomeLlaeT ero B KoHel coobuieHusi. MNMpuemMHoe ycTponcTBo paccuuTeiBaeT CRC kog npuHATOro cooblieHust m
cpaBHmBaeT ero ¢ nepegaHHbim CRC kogom. Ecnm CRC kog He coBnagaeT, 9TO O3HayaeT 4YTO UMEET MeCTo
KOMMYHMWKaLMOHHas owmnbka. YCTPONCTBO He BbINOMHAET AENCTBUIA U He JaeT oTBeT B crnyyae obHapyxeHns CRC ownbku.

MNocneposatensHocTb CRC pacyeTos:

. 3arpyska CRC peructpa (16 6uTt) egmHnuamm (FFFFh).

. Ucknitovatowee UM ¢ nepebiMn 8 61T Galita coobLueHus n cogepxumbim CRC perucTpa.

. CoBur pesynbTaTta Ha oauH 61T BNpago.

. Ecnu caeuraemein 6ut = 1, nckniovarowee UMM copepxumoro pernctpa ¢ A001h 3HaveHnem.

. Ecnn coByraembivi 6ut Hynb, NOBTOPUTL Luar 3.

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

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

. KoHeuHoe cogepxvmoe pernctpa 1 6ynet 3HaueHNeM KOHTPOSbHOW CYMMbI.

OONOOUPAWN -

Korga CRC pasmellaeTcs B koHLe coobuieHusi, mnagwwuii 6ant CRC nepepaetcst nepsbIM.
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YTteHune Heckonbkux peructpoB. Read Multiple Register (03)

Cnepytowwmii popmaT UcnonbayeTcsa Ans nepegayu 3anpocos oT IBM 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 ycTponctea. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Foe «NUMBER OF REGISTERS» n n <16 — konvM4ecTBO 3anpalunmBaemMbix peructpoB. Ecnn B kagpe 3anpoca

3akasaHo 6onee 16 perucTtpoB, npeobpasoBatenb MNMHC-12 B oTBeTe orpaHMuMBaEeT MX KONMMYECTBO 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)
Cnepytoulasn komaHaa 3anvcbiBaeT onpegeneHHoe 3HadeHune B peructp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB
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B.4 PekomeHgauum no nporpaMmMmMpoBaHUIi0 OOMeHa AaHHbIMU € NpeobpasoBaTensamm
MHC-12

B.4.1 Mpu onepaumsax Bsofa / BeiBoga (C nporpammHbiv ynpaeneHnem DTR/RTS), Heobxoammo yaepxusatb
curdan DTR/RTS go okoH4aHus nepegayv kagpa 3anpoca. [1na onpegeneHns MOMeHTa nepeaayv nocneaHero cMmBeona mns
6ydepa nepegaun COM nopTa pekomeHayeTcsa Ucnonb3oBaTh AaHHyo dyHkuuio: 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 MNMHC-12 nepepaetca npubopom c 3agepxkor 3 — 9 MC OT MOMeHTa NMPUHATUS Kagpa

3anpoca. [Ins oxugaHua Kagpa oTeBeTa He pekomeHayeTtcs ucnonb3osaTe WinApi: Sleep( ), a ncnonsdosats OVERLAPPED
CTPYKTYpPY ¥ onpefensite nonyyYeHne oreeta ot npubopa crieayoLmm KOgOM:

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

TimeOut — TaimayT Ha nony4eHne oTBeTa.

B.4.3 Tllocne nepegaun kagpa oTBeTa npMbopy HeobxodnmMa naysa =1Mc AN NepeknioyeHns B pexuM nprema.
Ons oxngaHusa Takke He pekoMeHayeTcs ncnonb3oBaTtb GyHkumo WinApi Sleep().

B.4.4  Tpumep pacyeTa KOHTPONbLHOW CyMMbl Ha A3bike CU:

unsigned int crc calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
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-12

Tabnuua B.5.1 — MporpammHo gocTynHble pernctpbl npeobpasosartens MHC-12

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa Avana3oH nameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHWNS)
03 0 Kop n3penus (42 DEC — mn.6ainT) u Bepcusi NporpaMmmHoro XX.42 DEC (no-bawitHo)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.2A HEX (no-6awTHo)
03 /06 1 3HauveHne nsmepsieMmon sennynHbl PV (nocne BXxogHOro -9999 — 9999
punbTpa)
03 /06 2,3 Pervctp gnckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 — BK.
03 /06 4,5 Peseps
03 /06 (6.7) 3HaueHne nsmepsemon BenuuuHel PV (c nnaeatoLen Yucno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HaueHue Bbixoda yHKUMOHaNLHoro 6rnoka Yucno B dopmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0 — 3anpeuw,eHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] 0-2
03 /06 12 HwxHuii npegen pasmaxa wwkanbl [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 [ocTosiHHaA BpeMeHn BXOQHOMO LMdpoBOro punbTpa 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 GyHKUMOHanbHoro 6roka 0000-0002
MaTemaTnyeckmx Bbiumcnenmin [FNC1.00]
03 /06 19 Pexxum cOpoca narerpanbHbix 3Hauennii [FNC1.01] 0000-0003
03 /06 (20.21) 3navyenne kodpdunmenra k1 [FNC1.02] Yucno B hopmate FLOAT
03 /06 (22.23) 3uayenne kodpuumenra k2 [FNC1.03] Yucno B popmate FLOAT
03/06 24,25 Jloruka paboTbl BbixogHoro yctponctesa DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03/06 26, 27 Homep nsmepsiemont BenuumHbl ans ynpaenexHus auckpeTtHeim | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01], [DOT2.01] 0001 -F
03/06 28, 29 Twn curHana BeixogHoro yctporictea DO1, DO2 [DOT1.02], 000,0* — ctaTtuueckui
[DOT2.02] 000,1 —999,9* —
MMMYNbCHbIN
03 /06 (30.31) Yctaeka MIN DO1 [DOT1.03] Yucno B popmate FLOAT
03 /06 (32.33) Ycraska MIN DO2 [DOT2.03] Yucno B popmate FLOAT
03 /06 (34.35) Yctaska MAX DO1 [DOT1.04] Yucno B gpopmate FLOAT
03/06 (36.37) YctaBka MAX DO2 [DOT2.04] Yucno B gpopmate FLOAT
03/06 (38.39) 'ncrepesuc BoixogHoro yctporictea DO1 [DOT1.05] Yucno B popmate FLOAT
03 /06 (40.41) 'McTepesuc BeixogHoro yctponctea DO2 [DOT2.05] Yucno B gpopmate FLOAT
03 /06 42 MapameTp oTobpaxeHns curHanusauum [ALRM.00] 0000 — 6e3 kBMTMPOBaHWSA
0001 — c KBUTMPOBaHNEM
03/06 (43.44) TexHonornveckas curdanusaums MIN gnsa PV [AIN1.07] Yucno B gpopmate FLOAT
03 /06 (45.46) TexHonorndeckas curHanusaums MIN gna F [FNC1.04] Yucno B gpopmate FLOAT
03 /06 (47.48) TexHonorndeckasi curdanusaums MAX ana PV [AIN1.08] Yucno B gpopmate FLOAT
03 /06 (49.50) TexHonorndeckas curdanusaums MAX ana F [FNC1.05] Yucno B gpopmate FLOAT
03 /06 (51.52) vcTepesuc curhanmaauum ans PV [AIN1.09] Yucno B dpopmate FLOAT
03 /06 (53.54) I'vctepesuc curHanmsauum ans F [FNC1.06] Yucno B popmate FLOAT
03 /06 55 KonunyectBo yvacTkoB nuHeapusauum [AIN1.06] 0000-0039
03/06 56-95 Abcumcebl onopHbIX Todek nuHeapusauum [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, KOTOpPbIN BEIBOAWUTCS Ha LM poBOM AnCNNen
[WND1.00]
138-140 Peseps
03/06 141 MonoxeHune 3ansaTon okHa oTobpaxkeHusi [WND1.01] 0000-0006
142-144 Peseps
03 /06 145 Cnocob BbiBoaa LMdpoBOro nHaMKaTopa okHa oTobpaxeHus 0000 — gucnnen NOCTOAAHHO
[WND1.02] cBeTuTCA
0001 — gucnnen muraet
03 /06 146-148 Pe3seps
03/06 149 3HayeHne kanvbpoBKM HBKHEro 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 CeTteBoll 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 6nok nmeeTcs B BUAY PYHKLMOHANbHBIA BNOK HOpManusaumm u macluTabupoBaHusi.

2. MNpeobpasoBartens MNMHC-12 obmeHuBaeTca gaHHbIMM no npotokony Modbus B pexume "No Group Write" — ctaHaapTHbI
npoTokon 6e3 noaaepXku rpynnoBoOro ynpaBreHns AUCKPETHBIMM CUrHanamm.

3. (p1.p2) — perncTpebl, KOTOPbIE OTBEYAIOT 38 OQHO ONpedeneHHoe 3HavYeHne ¢ nnasatoLlen 3anaton (Ymcno B opmarte FLOAT).

4. (*) OaHHoe 4ucno npeacTaBneHo B pervcTpe uenbiM 6e3 geuumanbHOro pasgenutens (3ansdTton). Hanpumep, ecnu B
napametpe yka3aHo 60,0, To B peructpe HaxoguTcs yucno 600.

5. Pernctp 10 «PaspeweHue npospammuposaHusi», B Cryvae YCTAHOBKM €ro 3HayeHns B «1», paspeliaetr M3MeHeHve
KOHdUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHuUs» MOXHO OCYLLUECTBUTb C nepcoHanbHon OBM
unu ¢ nepegHen naHenu npubopa (yposeHb SAVE.00). MNpu Hanuuum B 10 peructpe «0» OOCTYMHbI ANS U3MEHEHUS TOMbKO Perncrpbl
onepaTuBHoro ynpasrneHus 1-10, a ocTanbHble Anst YTEHWS.
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NMpunoxeHue I CBogHaa Tabnuua napameTpos

Tabnuua .1 - CBogHasa Tabnuua napameTtpos npeobpasosartens NHC-12

Eaun- 3HaueH.
MyHKT n HUUbI [Ovnana3oH nameHeHus no- tar Paa-
MEHIO apameTp Uame- napametpa ymon- n3me- nen MpumeyaHune
peHus YaHUIO Hehun
AIN1 (H 1 l') Hactponka napameTpoB (pyHKLMOHANLHOro 6noka HopmMmanusauum n
MacliTabupoBaHus
00 Twn aHanorosoro 0000 — nuHeHbIi 0000 0001 3.6.2
curHana 0001 — kBagpaTU4ECKNit
0002 — nuHeapu3oBaHHas Wkana
01 HwkHWIA Nnpegen pasmaxa | TexH. -9999 — 9999 000,0 Mnaguwimn C y4eToMm Jemum.
LKanbl eq. paspsa pasfenuTens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnagawwi C y4eToMm aenum.
pa3maxa Lkanbl eq. paspsa pazaenurens
03 MonoxeHune 0000 — “XXXX” 000,1
JeummanbHoOro 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.
LmdpoBoro unstpa
05 MakcumansHas anu- Cexk. 000,0 — 005,0 000,0 000,1 3awmta ot MNynbCHbIX
TeNbHOCTb MMMYbCHOM nomex
noMmexu
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaumm LNY1
07 YcTaBka CUrHaIM3auu TEXH. -9999 — 9999 20,00 Muaumit C y4eToMm Jenum.
OTKJIOHEHHS "MHUHUMYM" el paspsn pazzpenurens
08 VceraBka cUrHaaM3auu TEXH. -9999 — 9999 80,00 Munaammit C y4eToMm Aenum.
OTKJIOHEHHS "Makcumym" el paspsn pazzpenurens
09 T'ucrepesnuc TEXH. -9999 — 9999 0,500 Mnammmit
CHTHAJIM3ALUKA ell. paspsi
FNC1 (F L /) HacTpoitka 6noka maTemMaTU4eCKMX BbIYUCIEHU
00 MaTematuyeckue 0000 — He ncnonb3yeTtcs 0000 0001 |[3.6.3
DyHKLMN 0001 — nHTerpupoBaHve
0002 — peseps
01 Pexum cbpoca 0000 — 6e3 cOpoca 0000 0001
HMHTErpaJbHBIX 3HAYCHUI 0001 — 1o nepenoIHeHNI0
0002 — o nepenoIHeHnIo
WM OJTHOBPEMEHHOMY
naxatnio knasum “W 1 <0
0003 — mo oTHOBPEMEHHOMY
naxatnio knasum “ W7 1 <0
02 3HaueHne kodpdunuenTa en. -9999 — 9999 1,000 Mnagwwi
k1 paspsa
03 3navenue kodduumenta en. -9999 — 9999 1,000 Mnapwwi
k2 paspsig
04 VeraBka CUrHANIM3AMHA TEXH. -9999 — 9999 20,00 Mnagwwi
OTKJIOHEHHs "MUHUMYM" en. paspsa
05 VcTaBka cUrHaNM3aul TEXH. -9999 — 9999 80,00 Mnagwwi
OTKJIOHEHHMs "MaKcuMyM" en. paspsa
06 T'ucrepesuc TEXH. 000,0 — 090,0 000,5 Mnagwwi
CUTHAIM3ALUHA en. paspsn
DOT1 (d ot l') KoHdpurypaums BoeixogHoro ycrpoucrtesa DO1
00 Jlorvka paboTbl 0000 — MHTepeCHbIN BbIBOA 0001 0001 [3.6.6 | 0000 - Bbix0A ynpaenseTcs
BbIXO/IHOTO YCTPOWCTBA 0001 — 6onbwe MAX no uHTepdency
DO1 0002 — meHblue MIN 0001-0004 - oTHOCUTENBHO
0003 - B 3oHe MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoLEero DO;
(oTHOCUTENBHO MIN— MAX 0005 — DO cpabotaer, ecnn
cooTBeTcTBYloOLero DO) napameTp BblAET 3a paMku
0005 — 0606LeHHas TeXHOMNorm4yeckom
CuUrHanusauua CuUrHanumsauum
0006 — He ncnonb3yeTcs, BbIXOA
OTKI
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01 McTouHuMK aHanoroeoro 0000 - PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Twun curHana BbIXOQHOTO | Cek. 00,00 — ctaTnyeckum 00,00 00,01 ['oe 000.1-999.9 —
yctporcTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTENbHOCTb UMNYyrbca
(guHammnyeckmn) B CEeKyHAax.
03 Ycraska MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwmi
eq. paspsia
04 YcraBka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwwun
eq. paspsg
05 ['McTepesunc BbIXOQHOrO TEXH. -9999 — 9999 1,000 Mnagwwui
yctponcTtea DO1 es. paspsan
DOT2 (Cf ot E’) KoHdurypaumsa BbixogHoro yctponucrtea DO2
00 MapameTpbl aHanorMyHbI
napameTpam
05 KOHUrypauum
BbIXOOHOrO YCTPONCTBA
DO1
(] Ij | o
WND1 (Z 1 1) HacTponka napameTpoB OKHa OTOOpakeHus
00 [MapameTp, KOoTOpbI 0000 - PV 0000 0001 3.6.5
BbIBOAMTCA Ha LM POBON 0001 -F
aucnnen
01 TTonoxenue 3ansaToi 0000 - 0000, 0001 0001 0000-0003 — ¢
0001 - 000,0 VKCPOBAHHOW 3anATon
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLas 3anaTas
¢ orpaHuyennem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyennem 00,00
0006 — nnasatoLas sanaras
02 Cnoco6 oTobpaxeHust 0000 — ancnnei NOCTOAHHO 0000 0001
undpoBoro avcnnes cBEeTUTCA
0001 — aucnnew muraet
ALRM (Fl' Lr M) HacTtpounka napameTpa oTobpaxeHusi CUrHanmsauum
00 MapameTp oToBpaxeHus 0000 — 6e3 KBUTUPOBAHUSA 0000 0001 3.6.4| KsutupoBaHue
cuUrHanusauuu 0001 — ¢ kBUTUPOBaAHNEM Knaeuwen [4] nnm yepes
NHTEpdenc.
LNX1 (i'_ mny 1’) Abcumccbl ONOPHbIX TOYEK IMHeapu3auuMm curHana, nogaBaemMoro Ha
pyHKLMOHaNbHbLIN 610K HOpManu3auum U macliTabMpoBaHuA
00 Abcuuncca HavanbHoro % 000,0 — 099,9 000,0 000,1 5.4
3HaveHus (B % oT
BXOOHOTO curHana)
01 Abcumcca 01-ro yqactka | % 000,0 - 099,9 000,0 000,1
02 Abcuucca 02-ro yqactka | % 000,0 - 099,9 000,0 000,1
38 Abcuucca 38-ro yqactka | % 000,0 - 099,9 000,0 000,1
39 Abcumncca 39-ro yyactka | % 000,0 — 099,9 000,0 000,1
LNY1 (|'_ n4 r') OpavHaTbl ONOpPHbIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
(pyHKLMOHaNbHbLIN 610K HOpManusaumMm u macluTabmpoBaHusa
00 OpavHaTa HavanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayveHus (curHan B en. paspsa
TEXHWYECKUX eanHMLAX)
01 OpavHaTta 01-ro y4actka | TexH. -9999 — 9999 0000 Mnaawwi
eq. paspsa
02 OpavHaTta 02-ro y4actka | TeXH. -9999 — 9999 0000 Mnaawwi
eq. paspsa
38 OpavHaTta 38-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
eq. paspsa
39 OpaguHaTta 39-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
eq. paspsg
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Il | Y
CLH (L L + i) KannbpoBka curHana, nogaBaeMmoro Ha yHKUMOHaNbHbIN 6N0K
HOopManu3auumm n MaCLLITa6VIpOBaHVIiI
00 Kannbposka Hyns TEXH. -9999 — 9999 5.2
curHana en.
01 KannbpoBka makcuMmyma | TEXH. -9999 — 9999
curHana en.
[ ! o
COR1 (L O I) Koppekuusa curHana, nogaBaemoro Ha (pyHKUMOHanbHbIN 610K
HOpManu3auum n MaCLIJTaGVIpOBaHVIﬂ
00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | ngnumpyet PV=PV+A
en.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 000,0 Mutajumit WHgnumpyet A
KOppeKUMM (CMeLLEHNE) en. paspsn
SYS ( 54 5) O6Lwue cucTeMHbIe HACTPOWKHU
00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTkmto4eH oT
npubopa B cetu) cetu
01 CkopocTb 0bmMeHa 6ut/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 42, XX CnyxebHasi nHcopmaums
NPOrpamMmMHOro Kon 42 DEC
obecneyeHus Bepcust XX DEC
SAVE (5 Hu E) CoxpaHeHne napameTpoB
00 CnyxebHas
UHdopMauns
01 3anuck napameTpoB B 0000 4.9
9HeproHe3aBncUMyto 0001 — 3anucaTb
namsTb
|
LOAD (L o H d) 3arpyska napameTpos
00 PaspelueHne 0000 4.10
nporpaMMmMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpy3ka 3aBOACKMX 0000
HaCTPOEK 0001 — 3arpy3uTb
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IlncT perncTpaumm nameHeHumn

Homepa nncTos (cTpaHuLl) Bcero §
Nam. nucToB Ne Bxopasiumin Ne conposoxaato- Moan. [lata
B [IOKY- OOKyMeHTa LLlero JOKyMeHTa v aarta
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 47 47 ver. 42.02 BB 23.01.2012
[o6aBneHbl TexHu4eckne TvkaLLvK
1.01 47 ver. 42.02 XapaKTepUCTUKN Npu yP g"'y 05.02.2013
neperpyske. i
1.02 48 ver. 42.02 I3MeHeHbI gUCKpeTHble Conynsik 21.02.2013
BbIXOAbl B.M.
BHeceHbl 3MeHeHus B [ —
1.03 48 ver. 42.03 COOTBETCTBUM C HOBOW ﬂpﬂ 25.03.2014
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