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HaHHoe pykosodcmeo no sKkcrnnyamayuu sensemcs ocpuyuanbHol OoKymeHmauyuel npednpusmusi
MUWKPOIJT.

lMpodykuusi npednpusmussi MUKPOJI npedHa3zHa4deHa Onsi 3Kcrflyamauuu KeanughuyupoeaHHbIM
repcoHarsnioM, MPUMEHSIIOWUM coomeemcemeyowue npueMbl, U MOJbKO 8 UENSX, OfUCaHHbIX 8 Hacmosiuem
pykosodcmase.

Konnekmue npednpusmusa MUKPOIT ebipaxxaem 6onbwyro npusHamesrnbHOCMb meM crieyuanucmam,
Komopsble npunazarom 6onbwue ycunusi 0ns noddepXXKu omedyecmeeHHo20 npoudsodcmea Ha Hadnexauwem
yposHe, 3a mo, 4mo OHU euje cbepeanu ceoro cury dyxa, ymeHue, criocobHocmu u manaHm.
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NOCTOsIHHOro HanpshkeHusa u Toka NMHC-11 (B pansHenwem — npeobpasosatens MHC-11).

BHUMAHMUE !!!

Mepen wucnonb3oBaHWeEM npeo6pasoBaTenﬂ, I'IO)KaJ'IyVICTa,
O3HaKOMbTECb C HaCTOALLMM PYKOBOACTBOM NO 3KCniyatauunun.

MpeHebpexeHne Mepamu nNPeaoCTOPOXHOCTM U nNpaBunamu
aKcnnyataunMm MoXet CTaTb FIpVI‘-II/IHOVI TpaBMUpPOBaHUA NepcoHana unun
nospexaeHnsa obopynosaHums!

B cBA3aM c nocTosiHHOW paboToil MO COBEPLUEHCTBOBaHMIO
usgenus,  MoBbllLAKOWEN  ero  HageXHOCTb M ynyyliawoulen
XapaKTepPUCTUKUN, B KOHCTPYKLMIO MOTYT GblTb BHECEHbI HE3HAYUTESbHbIE
N3MEHEHMs1, HEe OTPaXKEHHbIE B HACTOALLEM U3OaHUN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

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

abb6peswnaTyphbl (cM. Tabnnuy 1.1), o3HavatoLwme crneqyoLlee:

Tabnuua | - CokpaweHus n abbpesnatypsbl

AG6peBuaTypa (cumson) NonHoe HaumeHoOBaHue 3HaveHue
PV nnn X Process Variable N3amepsiemasn BennynHa (KOHTPONUPYEMbIV U perynmpyembii
napameTp)

T, t Time Bpewms, nHtepsan BpemMeHnn

Al Analogue Input AHanorosbIvi BBOZ,

AO Analogue Output AHanoroskIN BbIBOA

DO Discrete Output OncKpeTHbIN BbIBOA

EEPROM Electrically Erasable AneKTpuyecku cTupaemMoe nepenporpammMmmpyemoe
Programmable Read-Only NOCTOAHHOE 3anoMuHaroLlee yCTpONCTBO
Memory

NVRAM Non Volatile Random Access OHeproHesaBncUMoe 3anoMuHarLLee YCTPONCTBO C
Memory NPOu3BOSbHLIM JOCTYNOM

B HammeHoBaHUAX ypOBHeVI KOHd)MpraLI,VIVI npeo6pa303aTenﬂ NPpUHATBI cnegywwune 0603Ha4eHus, KOTOpble

COOTBETCTBYHOT ByKBaM NnaTMHCKOro andasuTa:
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1. OnucaHue npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBarens

111 lMpeobpaszoBatens NMHC-11 npegHasHaveH Ans HenpepbiBHOrO Npeobpa3oBaHUS CUrHaNoOB NOCTOSIHHOrO
HanpsKeHWUs1 UM Toka (04HO- NN ABYXMONSAPHbIX) B YHU(MLUMPOBAHHBIN aHanoroBbll O4HO- UMW OBYXMONSPHBIA CUrHan
NOCTOSIHHOrO TOKa, a Takke 06paboTku, nMpeobpasoBaHWs U OTOOpaKEHUS TeKylero 3HayYeHWst BXOAHOro curHana Ha
BCTPOEHHOM 4eTblpexpaspsaHom uudpoBom aucnnee. lNMpeobpasoBaTenb NPUMEHSETCA ONA KOHTPOMS 3MeKTPUYeCcKmX
ceTel M yCTaHOBOK, ONS TenemexaHusauum v aBToMaTu3aumm oObeKTOB anekTposHepretukn u ACY Tl aHeproémkux
0OBbEKTOB PasfMYHbIX OTpacnen NPOMbILLNEHHOCTH.

11.2 Mpeobpasosatens [MHC-11 oTHocuTcA K cpeAcTBam W3MEpPeHUs SMeKTPUYEcKUX BennuuH obLiero
HasHayeHus cornacHo NOCT 28261.

1.1.3 TlpeobpasoBaternb  (HOPMUPYET  BbIXOAHbIE  AMCKPETHble  CUTHambl  YNpaBRneHUst  BHELUHUMM
MCMONHUTENBbHLIMM MexaHW3MaMu, obecrneunBas OUCKPETHOe YrpaBfieHne B COOTBETCTBMM C 3afaHHON Mofib3oBaTenem
TNOrMKon paboThbl.

1.1.4 lMpeobpasoBaTenb MOXeT ObiTb WCNOMb30BaH B CUCTEMax pPerynupoBaHns W ynpasrneHus
TEXHOMOTMYECKUMMN npoueccamMn B 3HepreTvke, MeTannyprum, B W3MEpPUTENbHbIX CUCTEMax W  WU3MepUTENbHO-
BbIYMCIINTENbHBIX KOMMEKCax.

1.2 O603Ha4eHne npeobpasoBarens

[MpeobpasoBaTtens o6o3HavaeTca cneayowmm o6pas3om:
MHC-11-AA-B-C-U-L,
rge:

AA - kog Bxoaa
01 -0o1 0 MB oo 75 mB,
02-0o710B oo 108B,
03-0o10B oo 158,
04 - o1 0B 0o 60 B,
05-010B go 100 B,
06 — ot 0 B oo 150 B,
07 — ot 0 B oo 250 B,
08 — ot 0 B 0o 500 B,
10 — o1t 0 MA Oo 5 MA,
11 — o1 0 MA go 20 MA,
12 — o1t 4 MA go 20 MA,

B — ko4 BbIXO4HOrO aHaNoroBoro curHana:
1—-01 0 MA 00 5 MA,
2 — o1 0 MA 0o 20 MA,
3 —0T14 MA go 20 MA,
4-010B o 10B,
5—-01-5MA 0o 5 MA,
6 — o1 -20 MA 0o 20 MA,
7-07-10B oo 10 B,

U — HanpskeHue nuTaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSIHHOrO TOKA,

L — ncnonHeHne nepeaHei naHenu (0603HavYeHe KHOMOK, UHAMKaTOPOB M Aucnnes):
UA — ykpaunHckoe,
EN — aHrnurickoe.

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

Mpy 3TOM M3rOTOBMNEHMIO U MOCTaBKE NOTPEOUTENO NOANEXMNT:

1) npeobpaszoBaTenb NOCTOSIHHOrO HanpsbkeHus u Toka NMHC-11,

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

BbixoA aHanoroBbii AO koA 2 — NOCTOSAAHHbLIN ToK oT 0 MA go 20 MA,
HanpsbkeHne nutaHusa kog 220 - 220B nepeMeHHOoro Toka,
ucrnosnHeHue nepegHen naHenu kog UA — ykpanHckoe.

- — —

3
4
5
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BHumaHue!
NPUCYTCTBYIOT [AManasoH BXOAHOIO CWrHamna, Tunbl
npeobpasoBaTens U UCNONHEHUE NepeaHen naHenu.

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

Hanps>XXeHne nutaHua

1.3 TexHM4YecKne xapakTepucTukmn npeodpasoBarens

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

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnvua 1.3.1 - TexHu4eckne xapakTepucTyky aHanoroBoro BXoa

HOro curHana

TexHU4yecKas XxapakTepucTuka

3HauyeHue

KonunyecTtBo aHanorosbIx BXOAOB

1

[vanasoH 3MeHeHWsi BXOOAHOrO curHana
- HanpsPKeHNe NOCTOSIHHOIO TOKa, O4HOMNONSPHOE
U1 OBYXNONApHOe

- NOCTOAHHOIO TOKa

OT 0 MB go 75 mB (c wyHTa), RBXx=250 KkOM
OT10B oo 10 B, Rex=130 kOm

Ot 0B go 15 B, RBx=200 kOm

O1 0B o 60 B, RBx=267 kOM

O1 0B go 100 B, RBx=200 kOm

O1 0B go 150 B, RBx=667 kOm

OT1 0B o 250 B, RBx=667 KOM

O1t 0B go 500 B, Rex=1,3 MOm

OT0MA 05 MA, RBx=15 Om
Ot 0 MA 0o 20 MA, ReBx=3,75 Om
Ot 4 MA go 20 MA, RBx=3,75 Om

PaspeLuatowasi cnocobHoctb ALLM

16 paspsgos

Mpegen gonyckaemon OCHOBHOWM NpuBegeHHOW NorpeLHocTn
M3MepeHUs BXOOHOIO curHana

£0,25%

Mpenen ponyckaemow 4ONONMHUTENBHOW NOrPELUHOCTH, BbI3BAHHOMN
M3MEHEeHVWEM TeMNepaTypbl OKpyXxatoLer cpegpl

<0,2%/10°C

Mpenen gonyckaemow AONONMHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOM
M3MEHEHMEM HanpPsHKeHUs1 MUTaHWUSA OT HOMUHANbLHOIO 3HAYEHUS B
AvanasoHax, ykasaHHbIx B Tabnvue 1.3.5

<0,1%

Mpenen ponyckaemow AOMNONMHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOM
OEeNCTBMEM NOCTOSIHHBIX MArHUTHBIX MU NEPEMEHHbIX Nonewn
CeTeBOW YacTOThl C HANPsPKEHHOCTbIO Ao 400 A/m

<0,2%

Mpenen ponyckaemow ONONMHUTENBHOW NOrPELLHOCTU, BbI3BAHHOMN
N3MEHEHWEM COMPOTUBIEHNS Harpy3ku Ha 50% OoT AonycTuMoro
3Ha4YeHWs1 CONMPOTUBIIEHNS HArpy3kW, ykazaHHoro B Tabnuvue 1.3.2

<0,2%

Bpemsi npeobpasoBaHus

He Gonee 6 cek

MpegenbHas neperpyska (0T AuMana3oHa BXOLHOMo curHana)

B 2 pasa

MakcrumanbHoe BpeMsi neperpysku

He 6onee 5 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

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

1.3.2 AHanoroBbIN BbIXOAHOM CUrHan

Tabnuua 1.3.2 - TexHnyeckme xapakTepUCTMKN aHanoroBoro yHMULMpOBaHHOIO BbIXOAHOIO cUrHana

TexHuyeckas XapakTepucTtuka

3HauyeHune

KonunyecTBo aHanoroBbIx BbIXOO0B 1

Tun BbIXOAHOIO aHanoroBoro curHana
[OCTOSIHHBIV TOK:

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

OT10(-10)B 1o 10 B,

YHudmumpoaHHble (FTOCT26.011-80)

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

HaI'IpFl)KeHI/Ie NOCTOAHHOIO TOKa:

RH <2000 Om

<500 Om

RH = 2000 Om

BenununHa nynbcaunn BbIXOOHOIo curHana
NOCTOAHHOIO TOKa N HanpsXeHua

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

PeneliHbin Bbixoa

Tabnuua 1.3.3- TexHn4eckne xapakTepucTUKM AUCKPETHbIX BbIXOAHbBIX CUTHANOB. PenenHbli BbIxog

TexHuUYecKasa xapakTepuctuka

3HauyeHune

Konunyectso ANCKPETHbIX BbIXO40B

2

Twvn BbIxoAa

[NepeknioyatoLwmne KOHTaKTbl pene

MakcrmanbHoe HanpskeHne KOMMyTauum
nepemMeHHOro Toka (AelicTByioLLee
3Ha4eHve)

250B

MakcumanbHoe 3HaveHne nepemMeHHoro
TOKa

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

MakcumanbHoe Hanps>XeHne KoMmyTauuun
NOCTOAHHOIO TOKa

ot 5B oo 30B

MakcrmanbHoe 3HaYeHne NOCTOAHHOTO ToKa
Npy KOMMyTaLuUM Pe3NCTUBHOW Harpy3kow

oT10MA OS5 A

[anbBaHWYeckas pasBsi3ka AUCKPETHbIX
BbIX040B

Bbixoabl ranbBaHUYeCcky M30nNMpoBaHbl Mexay cobom, OT BXOAa M ocTarnbHbIX
Lenen, HanpshKeHne raribBaHN4Yeckon pasBsaskn He meHee 1500 B

Cwurnan nornyeckoro "0"
CwurHan nornyeckomn "1"

Pa30MKHyT09 COCTOSAHMEe KOHTaKTOB pene
3aMKHyToe COCTOSAHME KOHTAKTOB perne

1.3.4 NMocnepoBaTtenbHbIN MHTepdelc RS-485

Tabnvua 1.3.4 - TexHuyeckne xapakTepucTuky nocrnegoBaTenbHoro uHtepdenca RS-485

TexHU4ecKas xapakrepucTuka

3HaveHune

KoHdourypauumm cetu

MHoroToyeyHasn

Konunyectso npnbopos

32 Ha OHOM CEermeHTe

MakcumanbHasa gnvHa nuHum B npegenax
OHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX NepegaTynkon

1

[nana3oH ceTeBbIX agpecos 255

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

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

lpumeyvaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
UCo1b308aMb 3KPaHUPO8aHHbIe 8UMbIE Napbl.

Tun npuemonepenaTt4ynkoB

OnddepeHumanbHbIi, NOTeHUManbHbIN

Bun kabens

BuTas napa, skpaHMpoBaHHas BUTasi napa

[anbBaHW4eckas pasBA3ka

WHTepdelc ranbBaHN4eCKU U30NMPOBaH OT BXOAOB-BbIXOAOB U OCTarbHbIX
uenen

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[nsi KoHUryprpoBaHus perynsitopa, Ans UCNOoNb30BaHUsA B KaYecTse
YAANeHHOro YCTPOWCTBa Npu paboTe B COBPEMEHHLIX CETSIX YNpaBneHus u
cbopa nHpopmaumm (Nprema-nepegadn KOMaHa U AaHHbIX)

1.3.5 dnekTpuyeckme AaHHble

Tabnuua 1.3.5 - TexHn4yeckme xapakTEPUCTUKN INEKTPONUTaHNSA

TexHn4yeckasi XxapakTepucrmka 3HayeHune

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

MoTpebnsiemas MOLHOCTb 5BA
Tok noTpebneHuns no nutaHuo 248 <170 MA
MopgkntoyeHve C nomoLLbio pagbema — KneMmbl

1.3.6 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuua 1.3.6 - YcnoBus akcnnyataumu
TexHuYecKkas xapakTepuctuka 3HauyeHue

Twn kopnyca

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

Kpennexuve kopnyca

B anekTpowumTax

[abapuTtHble pasmepsl (B x LU x I7), mm

115 x 100 x 110

TemnepaTypHbI AvanasoH

-40°C ... +70°C

Knumatumyeckoe UcnonHeHme

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

ATMOCcdepHoe gaBrneHve

ot 84 oo 106,7 klMa

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

CTteneHb 3almnThl IP30

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

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

1.3.9 CpepnHee Bpemsi BocCTaHOBIeHNUs paboTtocnocobHocTn MHC-11 — He BGonee 8 yacos.

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

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

1.3.12 WN3onauma anektpuyeckux uenen MHC-11 oTHocuTenbHO Kopryca v Mexay cobon npu Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHocUTenbHOW BriaxHOCTW Bo3dyxa A0 80% BblaepxmBaeT B TedeHUn 1 MUHYTHI
OencTBME UCMbITaTENbHOIO HanPsXXEHUs NpaKTU4eckn cuHycompanbHon dpopmbl Yactoton (50 = 1) 'y ¢ AencTeyrOLUM
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 MuHuManbHO AONycTMMOE 3MeKTpuYeckoe COMpPOTUMBIIEHME M3ONAUMWM MPU TemnepaType OKpyxatLlewn
cpenpl (20 + 5) °C 1 oTHocuTEnbHOW BNaxHocTh Bo3ayxa Ao 80% coctaBnsaeT He meHee 20 MOwm.

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

1.3.15 Bpems yctaHoBneHus pabo4yero pexvma (npeasaputensHbli nporpes) He 6onee 30 MyH.

1.3.16 TlpeobpasoBatenu BblaepxuBalT 6e3 nosBpexaeHUn neperpysky BXOAHbIM curHanom, pasHbiM 200 %
MaKCMMarnbHOro 3Ha4eHns gmanasoHa n3mMepeHun.

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

1.3.16.2 3Ha4eHve BbIXOAHOrO CUrHana NnoCTosHHOro HanpsXeHns Npu neperpyske He 6onee 12B.

1.3.17 TMpeobpa3oBaTenu BblAEpPXMBaOT 0€3 NOBPEXAEHWUA ONUTENbHbIA paspbiB LIENW Harpy3ku UM KOpoTKoe

3aMblKaHME BbIXOOQHOTMO aHarnoroBOro CurHamna MoCTOSIHHOrO Toka. BenuunHa HanpspkeHus Ha pPasoMKHYThIX BbIXOOHbLIX
KOHTaKTax npu aToMm - He npesblwaeT 28 B. BennynHa BbIXOAHOroO ToKa - HE NpeBbIaeT 25MA.

1.4 CocTaB npeobpasoBartens
1.4.1 KomnnekT noctaeku npeobpasosaTtens NHC-11 npueeneH B Tabnuue 1.4.1.

Tabnuua 1.4.1 - KomnnekT noctasku npeobpasosarens MHC-11

O603HavyeHne HanmeHoBaHue npeobpa3soBarens KonuyectBO
MPMK.411522.001 lMpeobpasoBaTenb NOCTOSAHHOrO HanpsbkeHns n Toka MHC-11 1
PykoBoacTBo no akcnnyatauum
MPMK.411522.001 PQ | (43 pacyeTa - 1 ak3eMnnsp Ha noboe KONMYeCTBO U3AEeNui Npu NocTaBke B 1

OLVH agpec)
MPMK.411522.001 NC | Macnopt

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

1.5 YcTponcTtBO npeobpa3zoBatens

1.5.1 MNpeobpasoBatens MHC-11 ckoHCTpyMpoBaH No 61104HOMY NMPUHLIMNY W BKITHOYAET:

® NMTOW y4apOnpOYHbIvA NacTMaccoBbIn KOpNyc,

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

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

1.6.1 MNepeyeHb cpeacTB M3MEPEHUs, MHCTPYMEHTa U NPUHaANEXHOCTEN, KOTOpble HEOBXOAMMbI NPY SKCNyaTaumm
npeobpasoBatens NHC-11, npuBeaeHsl B Tabnuue 1.6.1.

Tabnuua 1.6.1 - MNepeyeHb CPEeACTB UBMEPEHWUS, UHCTPYMEHTA U NPUHAANEXHOCTEN, KOTOPble HEODXOAMMbI NpK SKCNyaTaumm
npeobpasosartens NHC-11

HavnmeHoBaHuWe cpeacTs W3MEPEHNS, UHCTPYMEHTa 1 HasHaueHme
npuHaanexHocTen
1 BonbTmeTp yHMBepcanbHbiv L300 Vil3mMepeHue BbIXOQHOIO CUrHama v KOHTPOfb HanpsXKeHUs NUTaHns
2 OncbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana
3 MerommeTp $4108 VI3mMepeHne conpoTUBNEHNS N30NsaUUn
4 TTMHUEeT MeanUMHCKUI [MpoBepka kavyecTBa MOHTaxa
5 OTBEpPTKA Pasbopka kopnyca
6 Msrkast 6513b OumncTka OT Nbln 1 rps3u

1.7 MapkupoBKa u nnomoupoBaHue

1.7.1 MapkupoBka npeobpasoBaTtensi BbinoniHeHa cornacHo TOCT 26828 Ha Tabnuuke ¢ pa3mepamu COrfacHo
FOCT 12971, koTopas kpenuTtcsa Ha GOKOBYHO CTEHKY Kopnyca npeobpasoBaTtens.

1.7.2 Ha Tabnuyke HaHeceHbl Takne 0603HaYEHUS:

a) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

©) HaMmeHoBaHue npeobpasoBaTens;

B) ycrnoBHoe 0603HayeHue;

r) o603HayYeHne UCNOMHEHUS;

[) NopsiAKoBbIN HOMep Npeobpa3oBaTtens No cucTeme HymepaLuum NPeanpUATUA-M3roTOBUTENS;

e) rog n KBaptall U3rotoBl1€HUA;

1.7.3 TnombuposaHne npeobpasoBaTens nNPeanpuUATUEM-U3rOoTOBUTENEM MPW BbINYCKE W3 NPOU3BOACTBA He
npeaycMoTpeHo.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasosaTtens cootBeTcTByeT TpebosaHuam TOCT 23170.

1.8.2 Wspenve B COOTBETCTBMM C KOMMIMEKTOM MOCTaBKM YMakKOBaHO COMMacHO 4epTexam npeanpuaTms-
N3roToBuUTENS.

1.8.3 W3pgenue B TpaHCMOPTHOW Tape TPaHCNOPTUPYETCA MENKUMU OTMPaBMEHUSIMU  KeSle3HO4OPOXHBIM
TPaHCNOPTOM (KPbITbIMI BaroHaMun) Unu Apyrim BUAOM TpaHcrnopTa.

1.8.4 N3penve noasepxeHo KoHcepBauuu cornacHo FOCT 9.014 ans rpynnsl IlI-1, kaTeropmmn 1 ycnosuid xpaHeHns
M TPAHCMOPTUPOBKM - 4 (BapuaHT BPEMEHHOW BHYTPEHHEN ynakoBku BY-5, BapmaHT 3awmtsl B3-10).

1.8.5 B kauyectBe NOTPeOUTENbLCKOM Tapbl MPUMEHSIIOTCA KapTOHHblE KOPOOKM M3 ropupOBaHHOIO KapToHa
cornacHo NOCT 7376 n MeLLK/ 13 NONUITUNEHOBOW NMNEeHKM TonLmnHon He meHee 0,15 mm cornacHo TOCT 10354.

1.8.6 Npun ynakoBke NnpMMeHeHbl amopTu3aunoHHble Matepuansl cornacHo FOCT 5244.

R e e e B i i i e e
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2. HazHayeHune. PyHKUMNOHASNIbHbIE BO3MOXHOCTHU

Mpeobpaszosatenu MHC-11 npeactaBnAT coOON HOBBIN KNAcC COBPEMEHHbLIX YHMBEPCANbHbIX OOHOKaHaslbHbIX
npeobpasoBaTeneli NOCTOSTHHOrO HAMPSKEHWSA 1 ToKa.

MpeobpaszoBatens NMHC-11 no3sonseT o6ecneunTb BbICOKYHD TOYHOCTb U3MEPEHUS TEXHONOIMYECKOro napameTpa.
Omnu4umernbHoli ocobeHHocmblo npeobpasosatensa [MHC-11 gBnsetcs Hanuyune ranbBaHWYECKON MW3ONAUUKM Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LIENbIO MUTaHUS.

MpeobpasoBaTenb NpegHa3HavyeH Kak AN aBTOHOMHOrO, Tak U Ans KOMMMEeKCHoro mcnonb3oBaHus B ACYTI B
3HepreTVKe, MeTannyprum, XMMM4YeCckon, NMLLEBON N APYrUX OTPACnAX NPOMBILLFIEHHOCTU U HAPOAHOM XO35IUCTBE.

lMpeo6bpazosamens MMHC-11 npedHa3Ha4YeH:

® NS HeMpepbIBHOro Npeobpa3oBaHns CUrHanoB NOCTOSAHHOIO HANPSXKEHWS UMK Toka (0AHO- MW ABYXMONSAPHBIX) B
YHU(PMUMPOBAHHBLIA  aHanoroBbln  OAHO- WNW  ABYXMOMSPHBLIA  CUTHAN MOCTOSHHOTO TOKa, a Takke obpaboTtku,
npeobpas3oBaHnsa 1 0TOBpaKeHUsT TeKyLLero 3Ha4yeHuss BXOOHOrO CUrHamna Ha BCTPOEHHOM YeTblpexpaspsaHoMm LndpoBoM
avcnnee,

e nNpeobpasoBaTtens paboTaeT kak YCTPOWCTBO CUrHanu3aLum Beixo4a U3mepsemMoln BXOAHOW BENWUYMHbI 3a YCTaBKu
curHanusauum,

e npeobpa3oBaTenb (HOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHamnbl YNPaBfeHWS BHELHUM WCMNOMHUTENbHBLIM
MexaHM3MoM, obecneymBas ANCKPETHOE yrnpaBlieHne B COOTBETCTBMM C 3a4aHHOW Nonb3oBaTeneM Slornkon paboTsl,

e npeobpaszoBaTtenb (HOPMUPYET CUrHanbl TEXHONOrMYECKOW curHanmusaumm. Ha nepegHeri maHenu wumMeoTcs
MHAMKATOPbl ONA CUrHanM3auMm TEXHOMOMMYeCKM OMacHbIX 30H, CWUrHamnbl MPEBbIWEHUS (3aHWXKEHWUs) WU3MEepSemMoro
napametpa,

e npeobpasosatens [MHC-11 moxeT wmcnonb3oBaTbCA B CUCTEMAxX CcurHanusauwi, OMnokKMpoBOK W 3awmT
TEeXHOnornyeckoro obopyaoBaHus.

Cmpykmypa npeobpasoeamersi [THC-11 nocpedcmeom KoHghuaypauyuu moxem 6bimb
uU3MeHeHa makKum ob6pa3oM, 4Ymo Mo2ym O6bimb peweHbl credyruue 3adavyu
asmomamu3sayuu:

v TIpeoOpa3oBaTelib-UHAUKATOP OJHOTO apaMeTpa ¢ CUIHAIM3aUel MUHUIMYMa H MaKCUMyMa
v YCTpOWCTBO CUrHanu3auum, AByX- Uy TPEXMNO3ULIMOHHOTO YNpaBneHust

v' CucteMbl IM(POBOI HHINKAIINK TEXHOIOTHIECKHUX TAPAMETPOB

v’ VianeHHble yCTPONCTBA CBA3M ¢ OOBEKTOM U HHIHKALHEH

v TeppUTOPUHATBHO PACTIPEIENICHHBIE U JIOKAIBHbBIE CHCTEMbI YIIPABJIECHHS

v' VY naneHHblil c60p JaHHBIX, JUCTIETYEPCKUN KOHTPOJIb, YIPABICHHE IIPOM3BOJCTBOM

BHyTpeHHsi1 nporpammHas namsiTe npeoGpasosatensa MHC-11 cooepxuT GonblUoe KONMMYEeCTBO CTaHAapTHbIX
(YHKUMIA, HEoOXoOMMbIX ONA YNpaBfneHUs TEeXHONOrMYeckMMK Mpoueccamn U pelleHUst GOMbLUMHCTBA MHXKEHEePHbIX
MPUKNagHbIX 3a4ad, HanpuMep, Taknmx Kak:

® CpaBHeHue pesyrnbTaTa npeobpa3oBaHus C yCTaBKaMy MUHUMYM Y MakCUMYM, U CUTHANM3aumio OTKIOHEHWN,
e NporpammHas kannbpoBska KaHana no BHeLHeMy 06pa3sLoBOMY NCTOYHWNKY aHanoroBoro curHana,

undposas unbTpaumna (ans ocnabneHns BIUSHUS NPOMbILLINEHHbBIX MOMEX),

npeobpasoBaTens BXO4HOIO cUrHana mateMaTuyeckumm yHKUMAMM,

KyCOYHO-TIMHENHas HTEpPNoNsauust BXogHoro curHana no 40-ka Toykam,

mMacLutabmpoBaHue LKanbl U3MepseMoro napameTpa,

WHTErpMpoBaHne aHanoroBoro curHana,

KOH(MryprpoBaHue NormkM paboTbl BbIXOAHBIX AUCKPETHBIX YCTPOWCTB U MNp.

MpeobpaszoBatenb MHC-11 koHdUrypupyetcs npu MOMOLIM NepedHer naHenu npeobpasoBatens unu vepes
ranbBaHWYeckn pasfeneHHbin nHtepdenc RS-485 (npotokon ModBus), 4to Takke no3BONsieT UCMNONb3oBaTb Npubop B
KayecTBe yAaneHHoOro ycTponcTea npu paboTte B COBPEMEHHbIX CETSAX ynpaBneHust u cbopa nHdopmaumm.

MapameTpbl koHUrypauum npeobpasosatenst MHC-11 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMsATy.

MpeobpasoBaTtens MHC-11 moxeT usrotaBNuMBaThbCcA N0 UHAMBUAYANIbHOMY TEXHUYECKOMY 3aAaHuio Ans
BbINOJIHEHNUA KOHKPETHON TeXHOJIOrM4YeCcKoMn 3aaayum.
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3. KoHCTpyKUuMA npeobpaszoBartensa U npuHumMn padboTbl

3.1 NepenHsn naHenb Npeo6pasoBaTens

[Onsa wHabniogeHnsa 3a TexHomornyeckum npoueccoMm npeobpasosatens [THC-11 o6opynoBaH akTMBHbLIM
YyeTblpexpaspsaHbiM  LUMAPOBLIM AUCNieeM Ans OTOBpaxeHWs U3MepseMon BenuYMHbl, HeobXOoOUMbIM  KONMUYECTBOM
Knasuw 0o6CNYyXMBaHUS W CUrHaNU3aUMOHHbLIX CBETOAMOAHBIX WHAOMKATOPOB AMNA PasfUYHbIX CTaTyCHbIX PEXWMOB W
curHanos. BHewHun Bua nepegHen naHenu npeobpasosatens NMHC-11 npuBeneH Ha pucyHke 3.1. MabapuTHble pa3mepsl
npeobpasoBaTens npMBeAeHbl B MPUNOXeHUN A.

Lincoposon
aucnnen
npubopa

CseToanoaHble
MHAMKaTOpPbI
MAX, MIN

CBeToanoaHbIN
VNHONKATOP
NHTepdenca

CeeToanogHble KnaBuwwm
MHOWKATOPbI nporpaMmmMmpo-
K1, K2 BaHUS

PucyHok 3.1 - BHewHul sud nepedHel naHesnu npeobpasosamens [MHC-11

3.2 HazHauyeHune undposoro aucnnesa MAPAMETP
Lindposon gucnnen nepepHen naHenn B pexume PABOTA vHAMUMPYET 3Ha4YeHne M3MepsaeMon BENUYUHbLI, UIu
3Ha4YeHne Ha BbIXO4e MPOrpamMmmHOro yHKLMOHaNbLHOro Grioka.
B pexume KOH®PUTYPUPOBAHMUE wuudcpoBoi aucnnei MHOUUMPYET YpPOBEHb KOHUrypauuu, 3aTem Homep
NyHKTa MEHI0, 3aTeM, Muras, - 3Ha4eHvne napameTpa BbIGPaHHOIO NyHKTa MEHHO.

3.3 HasHauyeHue cBeTOANOAHLIX UHAUKATOPOB

e UHankaTop A CeTtuTcs (MWUraeT), ecnu 3HayeHne M3MepsieMoN BEMNWUYMHbLI NPEBLILLAET 3HAYEHME YCTaBKU
curHanmnaauunm oTkrnoHeHnsa MAX.

e Nupukatop V Ceetutca (Muraet), ecnu 3HayeHue M3MEepPSEMON BENWYMHBbI MEHbLLE 3HAYeHWs YCTaBKu
curHanuaauum oTkrnoHeHns MIN.

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

e NHpnkaTop RS-485  Muraet, ecnv npoucxoauTt nepegaya AaHHbIX No UHTepdeicHOMY kaHany CBA3M.
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3.4 HasHayeHue KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e Knasuwa [t ¥]

Knasuwa BOJIbLUE.

B pexume PABOTA vcnonb3yeTcs AN NePEKNoYEHNss MeXay pexxumamMmy oToOpaxeHns TEKyLLMX 1
HaKOMIMEHHbIX 3HAYEHUI N3MEPSAEMbIX TEXHUYECKUX BEMNUYMH.

B pexunvme KOHD®PUIYPUPOBAHMUE wcnonb3yetca AN W3MEHEHUS 3HadeHWs napameTpa
HacTpoviku npubopa. Mpu KaXxaom HaKaTuM 3TOM KIaBULLKM OCYLLECTBNAETCHA yBENUYEHNEe 3HaYeHNst
n3meHsieMoro napametpa. [pu yaepXvBaHuM 3TOW KNaBULLIM B HAXaTOM MOMOXEHUU yBENu4eHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

Knasuwa MEHbLLE.

B pexume PABOTA Bmecte ¢ knasuweit MEHIO [4¥] ucnonbayetcst ans c6poca HaKOMNeHHbIX
(MHTerpanbHbIX) 3HaYEHUIN N3MEePSEMbIX TEXHUYECKUX BEFTUYMH.

B pexunme KOHDPUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HavYeHus napameTtpa
HacTpoWkn npubopa. [llpn KaXOoM HaxaTuM 3TOW KMaBULLKM OCYLLECTBIAETCS YMEeHbLUeHWe
3HavYeHns nameHsiemoro napametpa. [pu yaepXuBaHUM 3TOW KMaBULLUM B HAXKATOM MONOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HEMPEPBIBHO.

Knasuwa MEHHO.

B pexvvme PABOTA cnyxuT Ana Bbi3oBa MeEH KoHdurypaumu. Bmecte c knasuwen [V]
ucnonb3yeTcs Ana cbpoca HaKoMmMeHHbIX (MHTerpanbHbIX) 3HAYEHUN U3MEPSEMbIX TEXHUYECKUX
BEITNYMH.

B pexxume KOHOUTI'YPUPOBAHMUE vcnonb3yeTcsa Ans NpoaBUXKEHUSI MO MEHI0 KOHMurypauum, ans
NoATBEPXKAEHUS BbIMONHAEMbIX OEWCTBUA uNyM onepauvn W ana  cukcaumm BBOAMMBIX
3Ha4YeHUNn.

3.5 CTpykTypHasa cxema npeobpasoBarens MHC-11

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

[1TH —npeobpa3zosamerb « MoK — HanpsbkeHuey, Y — yecunumerns, @ — ¢punbmp, B — ebinpamumerns,
lHT — npeobpasosamernb «HanpsxxeHue — mok», ALJIN — aHanozaoeo-uyugposol npeobpazoeameris

PucyHok 3.5.1 — CmpykmypHas cxema ripeobpasoeamens MTHC-11
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3.6 MpuHUMN paboTbl npeobpasoBartensa MHC-11

MpeobpaszoBatenb NMHC-11, cTpykTypHasi cxema KOTOporo npuBegeHa Ha pucyHke 3.5.1, npeactaBngeTt cobou
YCTPOWCTBO HenpepbiBHOrO Npeobpa3oBaHMsA CUrHanoB MOCTOSAHHOIO HaMPsSXXEeHWs MNu Toka (0AHO- UNW ABYXMONSAPHbLIX) B
YHU(PMUMPOBaHHBLIA  aHanoroBbln  OAHO- WNW  ABYXMOMSAPHBLIA  CUTHAN MOCTOSAHHOTO TOka, a Takke obpaboTky,
npeobpas3oBaHnsa 1 OTOBpaKeHUsT TeKyLLero 3Ha4eHuss BXOOHOrO CUrHamna Ha BCTPOEHHOM 4YeTbipexpas3psgHoOM LMdpoBOM
avcnnee.

MpeobpasoBatens [MHC-11 paGotaeTr nog  ynpaBneHMEM  COBPEMEHHOrO,  BbICOKOMHTErPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTtekTypbl. B NOCTOSHHOM 3anomuHaroLeM YCTPOWUCTBE pacnonaraeTcs 60MbLIoe KOnM4ecTBo
GYyHKUMA ONs pelleHus 3agady KoHTponsa u  ynpasneHuda. [locpencTBOM  KOHMMIypyMpoBaHWS MONb3oBaTelb MOXET
CaMOCTOSTENbHO HacTpamBaTb NPMOOpP Ha peLleHne onpeaeneHHbIX 3aaay.

MpeobpaszoBaTtenb MHC-11 ocHalleH y3nom npeobpa3oBaHUsa curHana NOCTOAHHOIO HanpsXXeHUsa Unm Toka, y3rnom
MHAMKaUMN 1 yNpaBneHus, CTOPOXEBbIMW CXeMaMu Afs KOHTPONsA LUMKMIOB paboTbl NporpamMMbl, 3HEProHe3aBnCUMOWN
namsTeto EEPROM, NVRAM Ans coxpaHeHus nonb3oBaTenbCkUX napaMeTpoB KOHUrypaumm n aHHbIX.

BHyTpeHHsin nporpamma npeobpasoBatena MHC-11 dyHKUMOHMPYET C MOCTOSIHHBIM BPEMEHHBIM LMKIoOM. B
Hayane Kaxgoro LUMKna BHYTPeHHen paboyer nporpammbl CHMTBIBAETCS 3HA4YeHWe C y3na npeobpas3oBaHusi curHana
NMOCTOSIHHOTO HanpPs>KEHUA WM ToKa, MPOWM3BOAUTCS CYUTbIBaHME U 06paboTka knaBuaTtypbl (nogaeneHve apebesra u
obHapyxeHne JOCTOBEPHOCTH), MPMEM KOMaHA M AaHHbIX U3 nocregoBaTenbHoro nHrepderica. NMpu NoMoLLmM aTUX BXOOHbIX
CWUrHanoB OCYLLIECTBMAIOTCS, B COOTBETCTBAM C 3aNpOrpaMMmMPOBaHHLIMKU PYHKLMAMW 1N MONb30BaTENbCKUMY NapaMmeTpamMm
KOHurypaumm, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbIBOA MHpOPMAaLIMK Ha OUCKPETHbIE BbIXOAA, MHOANKALMOHHbIE
3MNeMeHTbI, a Takke durKcaums BbIYMCNEHHbIX BEMNVYMH AN pexuma nepegadun nocnegosaTtenbHOro nHtepdenca. Boigava
CurHana Ha aHanoroBbli BbIXO4 NpeobpasoBaTens NPOUCXOAUT HEMPEPBLIBHO B HE3aBMCUMMOCTM OT paboThl y3na nHaMKaumm
1 ynpasneHus.

3.6.1 MpuHUMN paboThbl y3na npeobpa3oBaHUA CUrHana NOCTOSHHOIO HaNpsXXeHUsi U Toka

3.6.1.1 V3mepuTenbHbIN NapaMeTp B 3aBUCMMOCTM OT Tuna (HanpsKeHne uUnu ToK) NofgaeTcsl Ha HOPMUPYIOLLNIA
ycunutenb HY Hanpsimyto (HanpsbkeHue) wnu 4depes npeobpasoBatene INMTH (Tok). CurHan c BbIxoga HOPMUPYHOLLETO
ycunutens HY yepes y3en ranbBaHWYeCKoW pa3BsA3ku NocTynaeT Ha unbTp @ (anepuoamyeckoe 3BeHO NEpBOro nopsiaka c
noctosiHHon Bpemenu Td). Janee curHan ¢ Beixoga dwunbtpa ® noctynaet Ha npeobpas3oBaTtenb «HANPsPKEHUME — TOK»
MHT, koTopbIn hopmupyeT BbIxogHONM curHan 6roka MHC-11.

3.6.1.2 TlutaHue 6Gnoka ocylecTBnAeTCA HecTabunuaMpoBaHHbIM HampsXeHneM NOCTOAHHOro Toka. Ha Bxoge
6rnoka ycrtaHoBneH BbinpsmuTens (B), ¢ KOTOporo nutaHue nocTynaeT Ha CTabunm3aTop HaMnpsKEHUs M UMMYIbCHbIN
npeobpasoBaTtenb. MiMnynbcHbIi NpeobpasoBaTenb opMypyeT Bce HeoOXoauMMble HanpshkeHus Ans nuTaHus 6noka, a
TakKe BbIMOMHAET PYHKLMIO ranbBaHU4ECKON pa3Bsa3ku Oroka oT Lenen nutaHus.

3.6.2 MpuHUMn paboTbl hyHKLUMOHaNbLHOro 6rioka Hopmanu3auMm U MacliTabupoBaHus

3.6.2.1 AHanoroBbli curHan nocrne unbTpa C y3na npeobpa3oBaHUsi curHana MOCTOSIHHOIO HarnpshKeHWst unu
TOKa nojaeTcs B y3en MHAMKAUMW W yrnpaBneHwusi, rae NpoxXoAuMT COOTBETCTBYHOLLY npouedypy obpabotkv. [aHHas
npouedypa wvcnonb3dyetcsa Ans  NPeAcTaBreHVWs aHanoroBoro CurHana B Heobxogumow mnonb3oBartento dopme
(HOpMMpOBaHHbLIV CUrHan B TEXHUYECKMX eamHnuax). Ha pucyHke 3.6.1 noka3aHa cxema o6paboTkv aHanoroeBoro Bxoaa.

3.6.2.3 Ha pucyHke npuHaTble cnegyowme 0603HavYeHus:

1. Qunbmp umnynbcHbIX MoMex. Mcnonb3yeTca Ans NoAaBfeHUss WMMNynbCHbIX nomMex. OnpepensieTcs
napametpoMm AIN1.05 «MakcumanbHasi ONUTENbHOCTb MMMNYNbCHOW Momexu». Ecnu B kakom-nunbo wuukne
N3MEpPEHUST TEXHOMOMMYECKOro napameTpa OOHapyXeHO ero M3MeHeHve, TO npeanonaraeTcsi BO3MOXHOCTb
OeNCTBMSA NOMEXM U BbIXOAHOW curHan copmupyeTcsl (C y4ETOM YCPEeAHEHUS U3MEPUTENbHBLIX 3HAYEHUI) NO
WUCTEYEHUN YCTAHOBMEHHOTO BPEMEHWU ANUTENbHOCTU MnoMexu. To ecTb, ecnu AnUMTENbHOCTb WU3MEHEHWUS
curHana 6onblie 3a0aHHOTO Thowexw, TO 3TO M3MEHEHWE PaCLIEHUMBAETCSA Kak eCTECTBEHHOE M NMpUHMMaeTcs B
JanbHenwy obpaboTky C 3aAepKKo BpeMEHU Tnowexw. PaboTa gaHHOro unbTpa BHOCUT AOMOSHUTENBbHOE
TPaHCMNOPTHOE 3anasgbiBaHWe B CUCTEMY yMpaBlieHWsl, KOTOPOEe paBHO BeNUYMHE napameTpa «MakcumanbHas
ONUTENBbHOCTE MMMYNBbCHOM nomexuy. [103TOMy Bcerga Hy)XHO CTPEeMUTBCS MUHMMU3UPOBATb  AaHHbIN
napameTp.

2. Modynb Hopmanuzayuu cusHana. JTOT MOAyNnb HOPManu3yeT BXOAHOW aHamnoroBbii curHam. BaxHowm
PyHKUMEN AaHHOTO MOAYNS €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoa aHanoroBoro curHana
Ha 10% 3a ananasoH, KOTOpbI yCTaHaBNMBaeTCsA Npu kannbpoBke npubopa, MoAysb NOCLINAET cMrHan B 610K
OonepaTMBHOIO YNpaBneHUs U KOHUrypauum o HeJOCTOBEPHOCTM AaHHbIX B kaHane. Mpu aTom ecnu curHan
HVXXe OManasoHa N3MEeHeHUs — Ha UMpoBoM avcrinee roput £~ L, npu npeBbIlEHUM AaHHOTO AvanasoHa —
Ha umdposom aucnnee roput £~ H. B oBoux cnydasx reHepupyeTcsi cobbiTUe «paspbiB MUHAN CBA3N C
OaT4YmKOMD.

3. [Mapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MeHsIlOTCS NpY 3ameHe AaTyvka Unu nepexoae Ha
Apyroi Tun aaTyvka. MoapoGHee o KanMbpoBKax aHanoroBoro BXoga cMoTpuTte B pasgene 5.
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4. OkcrioHeHyuanbHbIl ¢uasmp. PunbTp MCNONb3yeTCs ANs NOAABNEHUs NoMmex, a Takke AnA nogasneHus
«apebesra» MHAMKaUMM (4acTbiX U3MEHEHWUI MOKa3aHWsA uHgMKaTopa u3-3a kornebaHui BXOAHOro napameTpa).
Onpepensetcs napametpom AIN1.04 «[ocTtosHHas BpemMeHn LmdpoBoro hunbTpay.

5. Modyns macwmabuposaHus cueHana. JTOT MOAYNb NWUHeapusmMpyeT W MacltabupyeT BXOAHOW curHan
COrNacHoO 3adaHHOW MOofb30BaTeNeM HOMMHANIbHOW CTaTUYECKOM XapakKTePUCTUMKM OaTyuka, KOTOpbIn
MOAKIIOYEH K Bxoay npubopa. MmeeTcsa B BUAY, YTO UMEHHO 3[eCb BbIOMpaeTCs TN NOAKIMIOYEHHOrO K KaHarny
Aatyuka. Nonb3oBaTenb UMeeT BO3MOXHOCTb fNiMHeapun3oBaTb CUrHamn no cob6CTBEHHOM KpMBOW NHeapuaauuun.

6. Tabnuya koopOuHam nuHeapu3ayuu cueHana. [JaHHaa Tabnuua onpeaenseT KOOPAMHATbLI MONb30BaTENbCKON
nuHeapu3auun, napameTpbl KOTOPOW 3adatTcs Ha ypoBHe koHdurypaumm LNX1 n LNY1.

7. Modynb koppekuyuu aHamo208020 cuzHana. B atom mogyne curHan, npeobpas3oBaHHbIN B npeabiayLimnx
6rnokax, cmelwaetca Ha 3afjaHHoe nonb3oBatenem (ypoBeHb COR1) 3HayeHue. 3HauveHve KOppeKumu
CYMMUPYETCA C BXOOHbIM CWUrHamoM WnM BblYMTAETCs M3 BXOOHOTO CWrHana, B 3aBMCUMOCTM OT 3Haka
KO3 dpurLmMeHTa KOppeKLNN.

PucyHok 3.6.1 — briok-cxema ghyHKUUOHanbHo20 br1oka Hopmanusayuu u macwmabuposaHus

3.6.3 MpuHUMn paboTbl (hyHKLUNOHaNbLHOro 6yi0ka MaTeMaTU4eCKUX BbIYMCIIEHUN

Mocne obpaboTkn BxogHoro curHana Al dyHKuMoHanbHbIM 6MOKOM HOpmanusauum 1 MacwTabupoBaHus
dopmupyeTcs 3HaYeHNEe M3MepsiEMON BenuUMHbI PV B TeXHMYECKMX eguHuuax. 3TO 3HAYeHUe MOXeT oTobpakaTbCs Ha
avcnnee nepegHen naHenu, nNogaBaTbCA Ha KOMMaApaTop, Mocrne Yero — Ha COOTBETCTBYIOLWMA AMCKPETHbLIA BbIXOd, a
Takke — obpabaTbiBaTbCA DYHKLMOHAMNBHBIM BIIOKOM.

B napameTpe HacTpomnku yHKUMOHanbLHOro 6noka martematudeckux BblumcrieHnn (FNC1.00) nonb3oBatens
BbIOMpaeT, Kakyt U3 yHKUMA HeobxoaMMO ucnonb3oBaTb. Bo3amoxeH BapuaHT He WMCNonb3oBaHMS (PYHKUMOHANbHOIO
6noka (napametp paseH 0000).

Mpu FNC1.00 = 0001 dyHKUMOHAmMbHLIA GrOK MaTeMaTUYECKUX BbIYMCNEHUIA NEPEXOAUT B PEXUM MHTErpaTopa
(pncyHok 3.6.2). ®opmyrna BbIMUCNEHNS UHTErPaNbHOro 3HaYeHnsa OyHKUMOHaNbHOro 6roka npegcraBneHa Huke:

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

PucyHok 3.6.2 — briok-cxema gyHKUUU UHmMez2puposaHusi 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.ea/yac”. Bbixog mHTerpatopa npu atom Oypet B “TexH.en”. Ecnu xe
BXOZHOW NapameTp UMEET ApYyrne eAvHuLbl M3MEePEHUs, Toraa UHTerpaTop MaclTabupyeTcsi C NOMOLLLI0 KO3 UUNEHTOB

Nz

k1 n k2. Hanpumep, HyXHO M3MepsATb KONMYECTBO XWOKOCTU MO ee pacxody, KOTOpbii U3MepseTcs B [i 3/|e| ] Torpa,
nopbopom koadpumumeHToB k1=60 n k2=1 maclutabupyem nHTerpaTop, a Ha BbiIXo4e NofyyYnM KOMYeCcTBO XUOKOCTU B [‘, 3].

B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KOacpduumneHToB k1 n k2 Ans OCHOBHbIX eAVHUL, M3MEPEHUs NapameTpa pacxoaa.
DyHKLUMOHanNbHbIN 60K NpegycmaTpuBaeT YeTblipe BO3MOXHbIX pexrmMa cbpoca MHTerpanbHbIX 3HaveHui (Tabnuua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koacpdumumeHToB k71 1 k2

ED,I/IHI/IL[I:I Nn3MepeHna BXO4HOro napamerpa
1 60 1

3600
1 1 1 24

Tabnuua 3.6.2 — Pexxnmbl cbpoca MHTerpanbHbIX 3HaYeHUn

C6poc C6poc no

FNC1.01 Knasvwwamvu nepenon- PR LS

(perucTpsli 8, 9)

At

0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuo nnu
w2 knagmwamu “W + @&
0003 Knasuwamu “W + <G + = +

3.6.4 NpuHUMN paboTbl 6r10Ka cUrHanMsauum

KoHTponb Bbixog4a napamMeTpoB 3a rpaHulbl YCTaBOK CUrHanuMsauvMum npoM3BOAMTCHA ANA BenuuuHbl PV un ans
BbIxoAa (pyHKUMOHanbHOro 6roka MatemaTnyeckmnx Beldmcnennin F. [Ina kaxgoro s atux napameTpoB YCTaBKu MUHMMYMa,
MakcMMyMa U rUCTepesnc 3afatoTcsl Ha YPOBHAX KOHMUrypauum aTux napameTpoB. Takke 3TV yCTaBKM MOXHO 3ajaBaTb
Yepes NHTepdeinc B COOTBETCTBYIOLMX perncTpax. CooTBETCTBYIOLME PErMCTPhl yKkasaHbl B Tabnuue B.5.

MHankaTopbl Ha nepefHert naHenu MokasbliBaloT CUrHanusauumio TOro napameTtpa, KOTOpbI BbIBOAUTCA Ha
umMdpoBon gucnnen.

CuvrHanm3aumsa moxeT ObiTb C KBUTMpoBaHueMm un 6e3. Ecnn napameTp oTtobpaxeHus curHanm3aumun BbibpaH
ALRM.00 = 0001 (c KBUTMpPOBaHMeM), TO NPV MPEBbILLEHUN U3MEPSEMON BEMWUYMHOW YCTaABOK CUrHanu3auum B peructp
COCTOSIHUSI CMrHanusauum 3anucbiBaeTcs «1» v MHOUKaATOp curHanusaumm HauymHaeT muraTtb. B perucrtpe KBuTupoBaHus
HaxoguTcs «0». Korga onepatop 3ameTun BbIXof NapamMeTpa 3a YCTaBKW CUrHanm3aumm oOH MOXET KBUTUPOBATb CUrHam Kak
C nepegHen naHenu knasuwen [A] (B perncTp KBUTUPOBaHUA «1» 3anucbiBaeTca aBToOMaTUYeCKN), Tak U Yepe3 uHTepdernc
C BEPXHETO YPOBHS, 3anncaB B PEMNCTP COCTOSIHUE KBUTUPOBAHMS «1».

3.6.5 MNpuHuMn paboTbl OKHa OTOOpaXeHus

OKHO OoTOGpaXeHus1 COCTOUT M3 LMGPOBOro AWUCMNEs, UHOMKATOPOB CUrHanuM3auum U MHOMKATOPOB AMCKPETHbIX
BbIxoAoB. lNpeobpasoatens NMHC-11 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHWusl, KOTOpoe MMeeT COOCTBEHHbIE
HacTpowvikn umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyaneT BbIBOOMTBLCS Ha UMGPOBON AMCMNEN, NMOMOXEHMS 3ansiTon Anis BbIOpaHHOro napameTpa M cnocob oTobpaxeHus
umdposoro gucnnes (NOCTOAHHO CBETUTCS UNN MUraeT).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro yCTPOMCTBa

Jlornyeckoe ycTpocTBO UMEET cneaytoLme yHKUmu:
e KOMnapaTtop (YCTPONCTBO CPaBHEHMS);
® curHanusaTtop;
® BYXMO3MLNOHHOE YyrpaBreHue.

HacTpolkm norm4eckoro ycTponcTaa Npom3BoasTCA Ha YPOBHE HAaCTPOMKM OUCKPETHBIX BbIXOAOB.

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

B nyHkte meHiwo DOT1.00 (DOT2.00) BLibupaeTca noruka paboTbl nornyeckoro yctpownctea. Ha pucyHke 3.6.3
nokasaHo kak pabortaet komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas opMupyeTcsi Ha Bbixoae
noruyeckas euHMLa, Koraa BXOAHOM curHan Haxoautcs mexay yctaskamun MIN n MAX. 3HaveHre aTux yCcTaBoK 3agaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopoMm cnydae opMupyeTCca eQuHMLa Ha BbIXOAE TOrAa, Korga BXOAHOW
curHan npesblwaet yctasky MAX.

Jlornueckoe yctporictso 1

: DOT1.0 : CpaBHeHue BxogHoro curHana c yctaskamu MIN-MAX DO1
i i DOT1.00! Norvika pa6oTbl (0003 - B 30He MIN-MAX)
|
' ' PV A
| |
| | y\
! ! DOT1.04] MAX ; :
| ' |
| | ' '
! | |pori.0si Hist ; ;
| | | | 1
| | 1 '
! ' |poT1.03 MIN ; :
| | : ~ : ‘ T
| | - . — =t
: : ®dopmMupoBaHue BbIXOOQHOrO CUrHana
| | [ — Ve T - - =1
| | K1 i E L
| | | l 1 1 :
! 1 y g = Bbikn/Bkn
l | | | | SR I
| : DOT1.02=, | | I_ i
| | =0(T) I -
; ; | L1 L1
F | DOT2.01! Norvyeckoe yCTpPoIicTBO 2
| | CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO2
| . _—_—_— - - - - -
! ! DOT2.00; Noruka pa6oTbl (0001 - 6onblue MAX)
| l F o)
[ ' [\ _—\
i i DOT2.04i MAX i
| | |por2.0si Hist P ;
| | 1 1 ! \
| | | 1 H ! 1
| | DOT2.03i MIN P i :
: : | \_ NS i i i -t
| I ! ' T T
: PopmMupoBaHue BbIXOOAHOIO CUrHana
_______________ —_—_————————— e — — — ]
| ! 1 1 1
K2 oo : :
| : 1 1 '
| ! : , , K2=0/1 Bbikn/Bkn
i [ I DO2 +—»
DOT2.02=, l t
=m ! -
| J, T

PucyHok 3.6.3 — [Quagpamma pobomel no2udeckux ycmpoticme

YnpaBnaTb NOrMYeckuM YCTPOWCTBOM (€ro OTKMoYeHnem), o60OLLEeHHON CurHanusauuern MOXHO Takke 4epes
nHTEepdeiic. BbIxogHON cuUrHam Nornyeckoro YCTpoMCTBa MOXET ObiTb CTATUYECKMM UMW UMMYNbCHBIM (UHAMWYECKUM) C
3aJaHHOM AnuHON wumnynbca. [pu cTaTMyeckoM BbIXOAHOM CUrHame JorM4eckoe YCTPOMCTBO hopMupyeT NOrnyeckyto
€[VHULY Ha MPOTSHKEHUW BPEMEHW, KOrda napameTp BXOAWMT B 30HY 3aJaHHYK JTOMMKOM paboTbl. A Mpu UMMYNIbCHOM
BbIXOHOM CUrHarne AJfIMHa BbIXOAHOMO MMnynbca 3agaeTcs B nyHkTe MeHio DOT1.02. Ha pucyHke 3.6.3 uMnNynbCHBIN CUrHan
1M306paxeH cepor 3anMBKOM CO BPEMEHEM ANUTENBHOCTU UMmnynbca T.

Bbixog norudeckoro yctpowictea (0/1) nogaetca Ha OUMCKPETHLIA BbIXOA, KOTOPbIA (DOPMUPYET COCTOSIHME pene
BbIKIN/BKI1. Takke 3Ha4YeHMe BbIXOA4a NTOrMYECKOro YCTPOMCTBA 3anucbiBatoTcst B perncTpbl 2 n 3 (cM.1abn.B.5).
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4. Acnonb3oBaHue No HasHaYeHuio

4.1 3kcnnyaTtauMOHHbIe OrpaHUYeHUs Npu NUCNONb3oOBaHUKU Npeobpa3oBaTtens

411 MecTo yctaHoBkn npeobpasosaTtens MHC-11 gomkxHo oTBeYaTb CneayoLwwmmM yCroBUsMm:

- obecneumBaTtb yaobHble yCnoBust Ans o6CnyxMBaHUsa U eMOHTaxa;

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

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

- HanpsPKEHHOCTb MarHWTHBLIX MONEW, BbI3BAHHLIX BHELUHUMUW MCTOYHWKaAMW MEPEMEHHOrO0 TOKa 4YacToToMn
50 Ny MnK BbI3BaHHbIX BHELLUHUMW UCTOYHMKAMKU NOCTOAHHOMO TOKa, He AoMmkHa npeBbiwaTb 400 A/m;

- napameTpbl BUbpaLmm AomKHbI COOTBETCTBOBATL UcrnonHeHunto 5 cornacHo MOCT 22261.

41.2 Mpw akcnnyatauun npeobpasosatens HEO6XOANMO UCKMOYUTB:
- nonagaHne TOKONPOBOAALLEN MbIIM UMM XNMOKOCTU BHYTPb Npeobpasosartens;
- HanM4ne NOCTOPOHHMX NPeaMeToB BONM3N NpeobpasoBaTens, yXyALLaloLWmMX ero eCTeCTBEHHOE OXNaXaeHve.

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

4.2 NogroToBKa NnpeobpaszoBarens K MCNONb30BaHNIO. TpeboBaHUA K MeCTy YCTaHOBKMU
4.2.1 OcBobogute n3genue OT ynakoBKU.

4.2.2 Mepen Havyanom MoHTaxa npeobpasoBaTens HeobXoAMMO BbIMOMHUTbL BHELWHWIA OcMOTp. [pu 3aToM
06paTuTb 0cO6EHHOE BHMMAHME Ha YUCTOTY NMOBEPXHOCTU, MApKMPOBKM U OTCYTCTBME MEXAHUYECKMX NMOBPEXOEHUN.

423 MpeobpaszosaTtens MHC-11 paccumTaH Ha MOHTaX Ha BEPTMKanbHOW NaHenu anekTpowmuTos. BapuaHTsl
KpenneHusi npeobpasoBaTenst NokasaHbl Ha pUcyHKe 4.2.1.

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

4.2.5 He 3arpomoxganTte NpOCTPaHCTBO BOKPYr YCTPOWCTBa Ansi HopMarbHoro TtennoobmeHa. OteBegute
[OCTaTOMHO MecTa AN eCTECTBEHHOW BEHTUNAUMM YCTPOWCTBA. He 3akpbiBanTe BEHTUNAUMOHHLIE OTBEPCTUS Ha Kopnyce
ycTporicTBa. Ecnn npnbop nogBepraetcs HarpeBaHUIO, AMs ero oxnaxaeHus Ao Temnepatypbl Hwke 70°C, ncnonb3ynte
BEHTUNATOP.

426 MabapuTHble 1 NpucoeanHUTENbHBIE pa3mepbl npeobpasosartend NHC-11 npuBeaeHsbl B npunoxeHun A.

BapuaHm KpenneHusi 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 M BbIXOAHbIE Lenu

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

4.3.2 KabenbHble cBs3n, coeguHsaowmne npeobpasosatens [MHC-11, nogkniovaloTca 4epes  KNeMmbl
CoeAuHUTENbHBLIX pa3beMOB B COOTBETCTBMU C TpeboBaHnaMuU gencTeytowmx "lMNpasunn ycTporncTBa 3MeKTpOyCTaHOBOK" .

4.3.3 MopakntovyeHne BXxodoB-BbIX0A4o0B k npeobpasoBartento MNMHC-11 npon3BoAsaT B COOTBETCTBMM CO CXEMaMu
BHELUHWUX COEAMHEHWIA, NPUBEAEHHbIX B NPUNoXxeHun b.

4.3.4 Mpy NOAKMIOYEHUN FIMHUI CBA3N K BXOAHBIM U BbIXOAHBIM KNemMMaM NpuHUManTe Mepbl MO YMEHbLUEHUIO
BMNUAHWUSA HaBEOEHHbIX LWYMOB: UCMO/b3ylme BXOAHbIE U (MnUn) BbIXOAHbIE LLYMOMNOAABMSALWMNE UnbTPLI (B T.4. CETEBBIE),
wymonogasnsawowmne unbTpbl ANS  NepudepunHbiX YCTPOWCTB, WCMONb3ynTe BHYTPEHHWE LuudpoBblie UNLTPbLI
aHanorosoro Bxoga npeobpasosartens MHC-11.

4.3.5 He ponyckaeTcs o6beauHsTb B oOHOM Kaberne (kryTe) uLenu, Mo KOTOpbIM NepeaalTcsl aHarorosble,
NHTepP(eiCHbIe CUrHasbl U CUIIbHOTOYHbLIE CUTHamNbHbIE UMU CUNBHOTOYHbIE CUMOBbIE 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 NIUHUAMU MUTaHUA NPY NOAKMNIOYEHUN K BbIBOAAM.

4.3.6 HeobxoonmocTb 3KkpaHUMpOBaHWs kabernew, No KOTOpbIM nepegaeTcs MHOPMaUMS, 3aBUCUMT OT AMMWHbI
KabenbHbIX CBA3EN 1 OT YPOBHSA NMOMEX B 30He Npoknagkn kabens. PekomeHayeTcs mcnonb3oBaTb usonupyowme Tpyoku,
KaHarbl, TOTKN U SKPaHWPOBAaHHbIE MUHUN.

4.3.7 [MpymeHeHne aKpaHMPOBAHHOM BMTOW Mapbl B NPOMbILLNEHHbIX YCInoBuAX ABNAeTCA npeanoYvTuTesnbHbIM,
NOCKOJ1bKY obecneuvBaet nosy4yeHne BbICOKOro COOTHOLLUEHNA CVIFHaJ'I/LLIyM N 3alunTy ot CUHa3HON NOMEXM.

4.3.8 Mopknioyante crabunusatopbl WnM LWymonoAasnswowme GunbTpbl K NepudepunHbIM  YCTPONCTBaM,
reHepypyoLLMM 3NEKTPOMAarHUTHbIE M UMMYMbCHbIE NMOMEXM (B 4aCTHOCTW, MOTopam, TpaHcdhopmaTopam, cofneHouaam,
MarHUTHbIM KaTyLuKaMm 1 gpyruM YCTPOMCTBaM, UMEIOLLIMM U3MyYatoLme KOMMOHEHTHI).

4.4 MNoagkno4yeHUe 3NeKTPONUTaHMNA Npndéopos

4.4.1 BHUMAHME!!! Tlpn noakntoyeHMn anekTponuTaHust npeobpasosatenen NMHC-11 cobniopgatb ykasaHus
mep 6e3onacHocTy pasgena 6.2 HacTosALWEero pykoBoACTBa.

442 [na obecneyeHus ctabunbHon paboTbl 060pyAOBaHUst KonebaHus HanpsKeHWs M YacToTbl MUTaloLLEen
3MNeKTPOCeTU OOMKHbI HaxoouTbCca B Npedenax TexHudyeckux TpeboBaHwuii, ykasaHHbix B pasgene 1.3, a ans kaxgoro
COCTaBISAOLLEr0 KOMMOHEHTA CUCTEMbI — B COOTBETCTBMM C MX PyKOBOACTBaMM MO akcnnyaTtauyun. Mpu HeobxoanmocTn, anga
HEeNpepPbIBHbIX TEXHOTOMMYECKNX NPOLIECCOB, A0MKHA ObITb NPeayCMOTPEHa 3alLMTa OT OTKMYEHMS (MK BbIXOAa U3 CTPOS)
CUCTEMbI NOAAYU INEKTPONUTAHNS — YCTAHOBKOW MCTOYHMKOB GecnepebonHOro nuTaHus.

443 [nsa npeobpasosatenen NMHC-11 ¢ ncnonHeHnem ans NMTaHMs OT CeTh nepeMeHHoro Toka 220B npoBoga
3MNeKTponUTaHns CeT! nepemeHHoro Toka 220B noaknoyaTcs pa3beMHbIM COeQUHUTENEM, PacnoNOXeHHbIM Ha BEPXHEW
naHenu npeobpasoBartens.

444  YcraHaBnuBas LYyMOMOAABNSAOWMA UNLTP (CUTHamnbHBIA MNK CeTeBOn), 06s3aTenbHO YTOYHUTE ero
napameTpbl (MCNonb3yeMoe HanpsXKeHne 1 nponyckaemble Toku). PacnonaranTe counbTp Kak MOXHO 6nvke k npubopy.

4.5 KoHdurypaumsa npeobpasoBarens
451 MpeobpaszoBatenu MHC-11 koHUrypupyloTCs Npy NOMOLM MepeaHert naHenu npeobpasoBartens wunm
yepes ranbBaHMYECKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To No3BonseT Takke UCMonb30oBaTb Npubop
B Ka4ecTBe yaneHHOoro yCTponucTBa npu paboTe B COBPEMEHHBIX CETAX yNpaBneHns n céopa nHdopmaLluu.

452 MapameTpbl koHDUrypauum npeobpasosatenst MHC-11 coxpaHsoTCcs B 3HEProHe3aBMCUMON NaMATH.

4.5.3 Tlporpamma koHurypauun npeobpasosatens NHC-11 gomkHa BbITb cocTaBneHa 3apaHee u ocopmMmneHa
B Buge tabnuupl (cm. npunoxenue M), 4To n3dasuT nonb3oBaTens oT oLWMBOK NPy BBOAE NapamMeTpoB KOHUrypauuu.

454 HasHayeHne anemeHTOB nepegHen naHenu, HasHayeHwe CBETOAMOAHbBbIX WHAMKATOPOB W KhnasuLl
npeacTaBneHo B COOTBETCTBYOLWMNX pa3aenax rnasbl 3. [Nopagok koHdurypaumm n3noxeH Huxe B pasgene 4.7.
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4.6 Pexxum PABOTA

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

B rnpouecce paﬁombl MOXXHO OCYyLLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXumBaTb U3MepAemMylo BeNUYnHY
(TeKyLuee nnn HakonmneHHoe 3Ha‘—|eHVIF|). Kpome TOro, MOXHO OTCnexumBaTb Ha CBETOAMOOHLIX WHAMKATOpax curHanbl
TEXHOMNOMMYECKOM CUrHanu3auumn npu npeBbILLEHUN BEPXHETO UMW HWXKHEro NpeaerioB OTKNOHEHWUS. Tak e C MOMOLLbH
COOTBETCTBYHLNX CBETOOANOOHbBIX MHOANKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexum
KOH®OUI'YPUPOBAHUE

PucyHok 4.6.1 — [Juazpamma pexumos pabomsi u HacmpoUku npeobpazoeamers [NHC-11

4.7 Pexxsum KOHOUTYPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexumMa BBOASIT NapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanMaaumm
OTKIIOHEHWIA, NapameTpbl unbTpa, NapaMmeTpbl 3afaHus TMna Bxoda, TUNa ynpaeBneHusl, napameTpbl CETEBOro obmeHa,
napamMeTpbl KanubpoBKK, NapameTpbl BbIXOAOB U CUCTEMHbIE NapamMeTpsbl.

4.7.2 TMapameTpbl pasgeneHbl MO rpynnam, Kaxaas W3 KOTOpbIX HasbiBaeTcA "yposeHb". Kaxpgoe 3sapaHHoe
3HayeHue (ANEeMEHT HacTpoWkM) B ITUX YPOBHAX HasbiBaeTcss "napametpom”. [lapameTpbl, uUcCnonb3yemble B
npeobpasoBatene NMHC-11, crpynnupoBaHbl B 13 ypoBHeW 1 NpeAcTaBneHbl Ha guarpamme (pucyHok 4.7.1).

4.7.3 BbI30B ypOBHsI KOHMrypaLmm n HacTpoek ocyliecTtsnsietca us pexuma PABOTA gnuTtenbHbiM, 6onee 3-x
cekyHa, HaxaTueMm knasuium [O].

4.7.4 Mocne atoro Ha gucnnen NMAPAMETP BbiBogntcst MeHto BBoAa naponsi: «P 00».

4.7.5 C nomouwlpto knaeuw nporpammupoBaHns [A] u [V] BBecT naponb: «P 02» u KpaTKOBPEMEHHO HaxaTb
knasuwy [G1].

4.7.6 Ha undpoBom gucnnee nosiBuTcst HassaHue ypoBHs koHdurypaumm: AIN1...SAVE - «A in I»..«5AuEx.
4.7.7 NMocne BbIBGOPa HYXXHOO YPOBHS HY)XHO HaXaTb KPATKOBPEMEHHO KnasuLy noaTeepxaeHns [C].

4.7.8 BblbpaB HeoOGXxoauMMbI NMyHKT MeHto knasuwamu [A] v [V], ans mogudukaumm napameTtpa Heobxoaumo
CHOBA KpPaTKOBPEMEHHO HaxaTb knasuiy [C1].

4.7.9 Ha ungppoBom gucnnee B Mu2arweM pPexXMMe BbIBEAETCA 3HaYeHWe napaMeTpa BblIOPaAHHOIO MyHKTa MEHHO:
Hanpumep, «0001».

4.7.10 C nomowbio knaeuw nporpammupoBaHis [A] n [V], npu HeobGxoaMMocTW, NpPOU3BECTM WU3MEHEeHue
3HaveHus BLIGPAHHOrO NapameTpa, KpaTKOBPEMEHHO HaxaTb knaevwy [@] — npuBop cHoBa nepelaeT B pexum
KOHMUrypaumm — Ha umdpoBOM AUCTINee NOSBUTCH HOMEP MPEeXHero BbIGpaHHOIo MyHKTa MEHIO.
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4.7.11 C nomoLubto knaeuLl nporpammupoBaHus [A] n [ V] ycTaHOBUTL criefylowuii HEOGX0AUMBIN ANst U3MEHEHUS!
NYHKT MEHI0, 1 T.A. NOKa BCce HeobxoauMble NapaMeTpbl Ha AaHHOM YPOBHE KOHUrypaummu He 6yayT U3MeHeHb!.

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

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

4.7.14 Bbi3eaTb ypoBeHb SAVE «5ALE» 1 coxpaHUTb BCE U3MEHEHHbIE 3HAYEHWSI B SHEPTrOHE3aBUCHMMON NaMsiTy.
Mpu coxpaHeHuM napamMeTpoB B 3HEProHE3aBMCUMONM MaMATU BbIXOL W3 YPOBHSI KOH(Urypauum OCyLUECTBSIETCS
aBTOMaTUYECKN.

4.7.15 Ecnn nameHeHHble NnapaMeTpbl He COXPaHSTCH B 9HEProHe3aBMCMMON NaMaTy (napamMeTpbl COXPaHATCSA B
onepaTVBHOW NaMATM) BbIXOA4 M3 pexvMma KOHUrypaumm OCYLLEeCTBNSeTCa AnuTenbHblM, 6onee 3-X CekyHA, Haxatnem
knasuiwm [A] nn No MCTeYeHUM BPEMEHMN 2-X MUHYT.

<
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<

o S U S S —

E I Mepexopn ocywecTBnsieTcs

X __d pnuternbHbIM HaxaTrem - T

o — ---~_ | Gonee3c knamum [Q] § = TTT---___ p N

Y ——>| [0] s |
e el O T |z
wil s =
sflox= YpoBeHb }‘@ YpoeeHb| __|YpoBeHs H Yposens| . |YpoBenn ©
P ;% § AIN1 - CLI1 COR1 SY SAVE g
o = +Boree 3 c’ ) ) / / pd
§ ©} %)A y Y \ r Y r g
2 (00)=r~{(0000 ) () () (o)
s
I |
I
Slis 01 0000 01 @) (o 01 0001
1B :
o
OX D)
3Ha4YeHWe napameTpa
napameTp AIN1.09 ans dyHk.6n.
AIN1.09 HopManM3aumm u 03
MacLutabvpoBaHus

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

Tabnuua 4.8.1 HasHaveHve u niankaums ypoBHeN koHdurypaumm

HasHa4yeHue ypoBHSs HasBaHue UHaukauusa

HacTpoiika napameTpoB nepsoro yHKLUMoHanbLHoro 6noka ]
AIN1 Hin |

HopManusauum 1 macluTabupoBaHusi
HacTtpoiika napameTpoB yHKLMOHanbLHOro broka FNC1 F N [ ]’
HacTpolika napameTpoB guckpeTHoro Beixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpos guckpeTHoro Bbixoga DO2 DOT2 d o f: E
HacTtpoiika napameTpoB okHa oToGpakeHus WND1 ':' N d ,’
HacTpoiika napameTpoB cyrHanmsaumm ALRM l ,:]
ABcumcebl (X) onopHbIX ToYek NMHeapu3aumm curHana _
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNX1 L nu ,’

HopManusauum 1 maclutabmpoBaHusi

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

PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1 E L N F
maclTabrupoBaHus

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

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

B panbHeviwem no TeKCTy pyKOBOACTBA MAeT ccbinka Ha napametp B Buae XXXX.YY (Hanpumep ALRM.00), rge XXXX —
Ha3BaHve YPOBH{, a YY — Homep nyHKTa MeHIo (CMOTpU pucyHok 4.7.1).

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

BbIGPAHHOrO YPOBHA HeoBX0aMMO HaxaTb knasuuy [Q].
|\ Cv) e [Ins BoibOpa napameTpoB Ha KaXOOM YpOBHE HeEOOXO0AMMO UCMONb30BaTb

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

naEameTE 2' e [Mpu KaXaoM HaxaTuW KnasBuULL NMPOUCXOAUT Mepexon K CreayoLlemMy munm

A v ) npeablaywemy napameTpy.

e [lpn HaxaTum knasuwm [A] Ha nocnegHem napameTpe, npousonget
(Ca ) nepexof Ha nepBblil NapameTp (napameTp ¢ Homepom 0).

e [Ina noateepxaeHus Bbibopa napameTpa HeoOXOAMMO CHOBa HaxaTb

Ca) knasuwy [CG1].

4.8.2 dukcupoBaHue HacTpPoekK e YTOObl M3MEHUTb HACTPOWKM MapameTpoB MMM YCTAHOBKW, MOMb3yWTeChb
knasuwamu [A] unu [Y], a 3aTem Haxwmute knaeuwy [(]. B pesynbtate
HacTpovika byaeT 3admkcmpoBaHa.

e Heobxooumo NMOMHMTB, YTO huKcauMsa M3MEHEHUI MPOWCXOAMUT TONbKO MO
HaxaTum knasuin [G1].

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

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

Mapamemp SAVE.01. CoxpaHeHue napamempos

Tabnuvua 4.9.1 — 3anncb napaMmeTpoB B 9HEPTOHE3ABUCUMYIO NaMSATb

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

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

3) Ha undposom aucnnee nossatca cumeonsl "SAVE", ykasbiBas 0 TOM, 4TO
NPOMCXOAMT onepauus 3anncu B SHEProHe3aBUCUMYHO NaMSATb.

4) Mocne yka3aHHbIX onepauni OyaeT NnpousBeaeHa 3anvMcb BCEX MOANMLNPOBaHHBLIX
napamMeTpoOB B 3HEProHe3aBUCUMYIO NamsATb. [locrne npoBefeHWs 3anncy napameTpoB
npubop neperger B pexum PABOTA. [locne 3anucu napametp SAVE.O1
aBToMaTtuyeckun yctaHasnumeaetca B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHWs Nonb3oBaTeNbCKMX NapameTpoB Ha ypoBHe kKoHdurypauum SAVE, ecTb BO3MOXHOCTb BEPHYTCH
K COXpaHEHHbIM HacTporikaM 1 kanubpoBoyHbIM koadbcmumeHTam Ha yposHe LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCA K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NPeanpuAaTUM-U3roTOBUTENE, C BO3BPALLEHMEM K nNepBOHavanbHoe
KanMbpoBke aHanorosbIx Bxo4oB u Bbixogos (LOAD.02).

Tabnuua 4.10.1 — 3arpyska napameTpoB

3HaueHune
MapameTp HasHa4yeHune napameTtpa MpumeyvaHne
napameTpa
LOAD.00 PaspeLlueHre nporpaMmMmmnpoBaHus no ceTtu 0000 [MporpammupoBaHne 3anpeLleHo
ModBus 0001 [MporpamMmmupoBaHve paspeLleHo
LOAD.01 3arpyska nonb3oBaTENbCKUX HACTPOEK U 0000 He npoussodumcsi
KannbpOoBOYHbIX KO3 PULNEHTOB 0001 3arpyska nonb3oBaTebCKUX
HacTpoek
LOAD.02 3arpyska 3aBOACKMX HACTPOEK U 0000 He npou3godumcsi
KannbpoBOYHbIX KO DULNEHTOB 0001 3arpyska 3aBo[CKMX HAaCTPOekK
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5. KanubpoBka n npoBepka npeodbpasoBarens

KanunGpoeka npeobpasoBaTens OCyLEeCTBNSAETCS:

e Ha 3aBopge-nsrotoButene npu Beinycke npeobpasosarens,

e [lonb3oBartenem:
- Npu cMeHe avanasoHa u/unu snaa (Tok NMbo HanpskeHWe) BXOAHOro curHana,
- NP NOAroTOBKE K NoBepke (kannbposke).

5.1 KannbpogBka y3na npeobpasoBaHusa curHana

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

5.1.2 Mepen nposepkoi No MGOMY M3 ykasaHHbIX MYHKTOB MONIOXEHUSI MepeknoyaTenen OOMKHbl oTBeYaTb
cXeme MoBepKU.

51.3 Mopatb HanpsxeHue nuTaHus Ha 6nok, no BonbTMeTpy PV1 aeBToTpaHcdopmatopom T1 ycTaHOBWUTHL
HanpsxeHve 220 B nameputb TOK notpebnexHus amnepmetpom PA2, onpeaenutb notpebnsemyto MOLLHOCTb U CPaBHUTL C
3HayYeHUeM ykasaHHbIM B Tabnuue 1.3.5.

514 YctaHoBUTb curHan c kanubpatopa G1, cootBetcTBytowmii 0% OT guanaszoHa W3MEpPEHUst (HWXHWUIA
npegen pasmaxa Lkansl uamepeHust). NponsBecTy KOHTPOSb 3HAYeHUs No LMpoOBOMY MHOUKATOPY NULEBON MaHenu u no
npubopy PA1, npn HeobxoouMOCTM — BLIMNOMHUTL KOPPEKTMPOBKY BEMNWYMHbI BbIXOAHOTO CUrHamna conpotuBrneHnem RP2
“YctaHoBka «0»”.

515 YctaHoBuTb curHan c kanubpatopa G1, cootsetctBytowmn 100% oT AnanasoHa M3MepeHus (BEpXHUWA
npegen pasmaxa LKasnbl n3amMepeHus). [pon3BecT KOHTPOMb 3HAYeHUs Mo LMPOBOMY MHAMKATOPY NWULEBOW MaHenu v no
npubopy PA1, npy HeoOGXOAUMOCTUN — BbINOMHUTE KOPPEKTUPOBKY BENUYMHBI BbIXOOHOTO cUrHamna conpotusneHnem RP1
“YctaHoBka « MAX»”. MoBTopuTb Nn. 5.1.4 — 5.1.5 Heckonbko pas.

5.1.6  [nsa nepeHanagkvn 6noka Ha gpyrve BXOAHbIE/BbIXOAHbIE CUTHANbI UCMONb3yWTe PUCYHOK 5.1.1 n Tabnuubl
51.1n51.2.

YcraHoBka «0»

YcraHoBka «MAX» 7

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

T“"CBM';':;’#:°’° J2 J3 J4 J5 J6

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

lpumeyaHue: Ecrnu ycmaHosneH duana3oH 8X00HO20 U 8bIXOOHO20 cuegHana om 4 0o 20 MA, mo nepembiyka J3
He ycmaHaerueaemcs.

Tabnuua 5.1.2 - MNonoxeHue nepemMbidek aAnd yCTaHOBKU AMana3oHa M3MEeHEHUA BbIXOAHOIo CurHana npu apyxnondapHom
BXOOHOM CUrHane

Tun BbIXOAHOTO J2 J3 J4 J5 J6
CUrHana

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

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

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

. 34

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

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

Tabnuua 5.1.3 - 3HayeHue conpoTmBreHn Rx1, Rx2, Rx3

BxomHo# curHan ConpoTuBneHue pe3ncTopoB
Rx3 Rx1 Rx2

OT10 po 75 vB nepemblvka nepemblvka -
Or00010B 64,9 kOm 64,9 kOm 1 kKOm
OT0p0015B 91 kOm 100 kOm 1 kOm
OT00060B 130 kOm 135 kOm 200 Om
OT1000100B 100 kKOm 100 kKOm 100 Om
OT10 00150 B 330 kOm 330 kOm 200 Om
O10 8o 250 B 330 kOm 330 kOm 200 Om
O10 go 500 B 620 kOm 680 kOm 200 Om
OTr0 80750 B 1,2 MOwm 1,3 MOwm 250 Om
OT10 no 5 MA 0 Om 0 Om 15 Om
OT1 0 no 20 mA 0 Om 0 Om 3,75 Om
OT14 po 20 mA 0 Om 0 Om 3,75 Om

lMpumeyaHus

1. [lns Ouana3oHa 6x00Ho20 cueHana om 4 0o 20 MA u ebixoOHoeo cueHana om 0 0o 10 B Heobxodumo
ycmaHosumsb conpomusrneHue R15 pasHbim 100 kOm (cm. pucyHok 5.1.1). [na Opyeux duana3oHoe R15 domkeH 6bimb
200 kOm (ycmaHasnueaemcsi npednpusmuemM-u32omosumeriem).

2. Mapka yka3saHHbIx pe3ucmopog 8 mabnuye 5.1.3: C2-29B-0,125-...--0,1%.

51.7 Bpewmsa npeobpasoanua ans MHC-11 ¢ 3aBoacKon yCTaHOBKOW paBHO 6 CekyHAam - 3TO MaKCMMarnbHoOe
Bpems, Heobxoaumoe Ansa npeobpasoBaHMs 3HAYEHMS BXOOHOrO CurHana npv peskoM ero M3mMeHeHuu (Bo BeCb AmanasoH
wkansl - ot 0% po 100% wnn HaobopoT). Ecnn Hy)XHO MepeHacTpOUTb LAHHOE BPEMSI HY)KHO M3MEHWUTb MONOXEHWe
nepembidek J7 n J8 (cm. pucyHok 5.1.1) B cooTBeTcTBMM C Tabnuuen 5.1.4.

Tabnuua 5.1.4 - NonoxeHue nepemblYeK Ansi yCTaHOBKM BpeMeHu npeobpasoBaHus MHC-11

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

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

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

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

524 Haxumasa knasuwm [A] unu [V] ycTtaHoBuTe Ha Agucnnee npeobpasoBaTens 3HavyeHWe B TEXHUYECKMX
eauHuuax, coorsetcreytowee 0%. Haxmute knasuwy [0].

5.2.5 B pexvnme koHdwurypaumm yctaHoBute napameTrp CLI1.01 "Kanubposka makcumyma curHana,
nogaBaemMoro Ha pyHKUMOHanbHbIN 610K HopMmanusaummn n maclwtabuposaHms .

5.2.6  V3meHsst BxoaHoON curHan kanubpaTtopom G1 MOCTOSIHHOTO TOKa, BbICTABUTb 3HA4YEHUE BXOLHOIO CurHana
pasHoe 100% (koHe4YHoe 3Hau4eHue).

5.2.7 Haxumasa knasuwm [A] wnu [V] ycTtaHoBuTe Ha Aucnnee npeobpas3oBaTens 3HaYeHWEe B TEXHUYECKMX
eouHuuax, cootsetcteytowee 100%. Haxxmute knasuy [ﬂ].

5.2.8 [Ona Gonee TO4YHOW KanMOPOBKW KaHama MOBTOPWUTE YyKa3aHHble Bbllwe onepauun (N.5.2.3 — 5.2.7)
HEeCKOrnbKO pas.

5.2.9 B npouecce kannbposkn He TpebyeTcst TouHoro paBeHcTBa curHanoB 0% n 100% guanasoHa. Hanpumep,
MOXXHO MPOBOAWTbL KanubpoBKy Ansa curHanoB 2% u 98% guanasoHa. BaxHo nuwb To, YTo6bl NO LUMPOBOMY MHOUKATOPY
YCTaHOBWTb 3Ha4YeHNe, MakCMarnbHO OfM3Koe K yCTaHOBIIEHHOMY 3HAa4YEHUI0 BXOAHOMO cuMrHana.

Heob6xodumo noMHuUmsb, 4TO MoOcre NpoBedeHUs KanubpoBkM HeOOGXOAMMO MPOM3BECTM 3anncb NapameTpoB B
9HEeproHe3aBUCUMYI0 MaMATb, B MPOTMBHOM Crlyyae BBeAeHHas WHdopMauuss He OyaeT coxpaHeHa Npu OTKMYEHWUU
nuTaHusa npeobpasoBaTens.

5.3 IluHeapusauma oTobpaxeHUsa curHarna aHanoroBoro Bxoga

®PyHKUMS nHeapusauun peanusoBaHa B (pyHKUMOHanbHOM 6rnoke Hopmanusauum u  macwTabupoBaHus.
JInHeapusaumsa gaeT BO3MOXHOCTb NPaBUIIbHOTO PM3NYECKOro NPeACTaBeHnst HEMMHENHbIX perynnpyemMbix 1 U3MepsieMblxX
napamMmeTpos.

Mpy MHAMKaUMM NMUHeapu3MpyeMon BeNUYMHbI, onpedensolmMmMmn napameTpammn SBAs0TCS HavanbHOe U KOHeYHoe
3HayeHune LWKanbl (MPOLEHTHOe OTHOLLEHWE K Ananas3oHy M3MepeHus), NOoMoXeHWe AeuMManbHOro pasgenutens, a Takke
9KBUAMCTAHTHbIE OMOPHbIE TOYKM NUHeapu3aummn. KpmBas nuHeapusaumm MMeeT «NperioMIeHns» B OMOPHbIX TOYKaX.

5.3.1 NapameTpbl NMHeapu3auum
Hanpumep, napameTpbl NnHeapu3aumnn dyHKUMoHaneHoro 6rnoka Hopmanusauum macluTabupoBaHus criegytoLume:

KoHcpuzypayusi nepeozo u emopo20 6510ka

AIN1.00 =0009 - Twn wkanbl - NTMHeapM3oBaHHas
AIN1.06 KonnyecTtBo y4acTKOB NMHeapusaunm
AIN1.03 MonoxeHne aeuMManbHOro pasgenuTens npu nHaMkaumm

A6cyucchl OrOPHbLIX MoYeK JlIuHeapu3sayuu

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

OdeIHamt»l OMOPHbIX MOYeK JIuHeapusayuu

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

OpauHata 02-ro yyacTka

OpauHata 38-ro yyactka
OpauvHata 39-ro yyacTka

5.3.2 OnpeaeneHune onopHbIX TOYEK NIMHeapu3auum

5.3.2.1 OnpedernieHue Konuyecmea y4acmkos /luHeapusayuu

lMocne onpegeneHus HeobxoaMMOE KONMMYECTBO YYaCTKOB NUHeapu3aummM Heobxoaumo 3agaTtb 3TO 3HadeHue B
napameTtpe AIN1.06. MNMpegenbl nsmeHenns napametpa AIN1.06 - ot 0000 go 0039. JeumrmManbHbli pa3genutens (3anaTas)
ans ypoBHst LNY1 6epeTcs ¢ ypoBHsi HACTPOWKM hyHKLMOHanbHOro 6noka Hopmanuaaumu n macwtabvposaHusa AIN1.03.

Bbibop HeobxoaMMoro KomnuMyecTBa Y4acTKOB FMHeapu3auuMum Mpou3BOAMTCH U3 coobpaxeHus obecneveHus

HeobxoAnMOoM TOYHOCTU n3mepeHuna.

5.3.2.2 OnpederneHue 3Ha4YeHUl OMOPHbIX MOYEK JIUHeapusayuu

[na kaxgoro 3HayeHus MHAUUMPYEMOro BXOAHOro curHana Yi (B TexHuyeckux egmHuuax ot —9999 go 9999 c
y4eTOM [eumMmanbHOro pasfenuTens) BbIMUCAUTb COOTBETCTBYIOLLYHO (OU3NYECKYID BEMWYMHY W3 COOTBETCTBYHOLLUX
(PYHKLMOHaMbHbIX (FTPaaMpOBOYHbIX) Tabnmy. 3TO MOXHO CAenaTth Takke rpacuyecku M3 COOTBETCTBYIOLLEN KpuBOW (Mpwu
HeobX0aAMMOCTM MHTEPMNONMPOBATL) U 3a4aTb 3HAYEHNE AS1i COOTBETCTBYHOLLEN ONOPHON BENUYMHBI BXOOHOMO (hU3NYECKOro
curHana Xi (B %, ot 00,00% £o 99,99%).

5.3.3 Npumep nuHeapusaumm curHanos

Mpumep

JluHeapusaums curHana, nogaBaeMoro Ha (OyHKLMOHanNbHbIN 610K
HOopManusauumu U MmaclTabupoBaHusl, NpeAcTaBrieHHas rpacduyecku (KpUBoW)

MHanumpyemoe 3HaveHve B
TEXHUYECKNX eAnHNLIAxX

OpauHaTta

OpauHaTta
2-ro yyacTtka

OpauHaTta
1-ro yyacTka

PeanbHas xapakrepuctuka,
npeacTasrieHHas rpaduvecku

MA
3-ro yuactka | 9999
JlnHeapuso-
750,0 3-nyuy BaHHas
Xapakre-
| pucTuka
2-nyy
350,0 Y 100%
BXOZHOTO
curHana
1-7 y4.
| >
20,00 50,00 / 60,00 /99,99
HavansHoe Abcumcca Abcumcca Abcumcca
3HayeHne 1-ro yyacTka 2-ro y4acTtka 3-ro yyactka

PucyHok 5.3.1 - JluHeapu3ayusi cueHana, nodagaemoeao Ha ¢hyHKUUOHasbHbIU 610K HOpManu3ayuu u
MacwmabuposaHrusi, npedcmasrnieHHasi epaghudecku (kpueod)

KoHgpueypupyembie napamempsi Onsi npumepa 1:

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

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

LNY1.00 = 0000 (nHguumpyeTcsa «000,0»)
LNY1.01 = 3500 (nHgunumpyetcs «350,0»)
LNY1.02 = 7500 (nHguumpyeTcs «750,0»)
LNY1.03 = 9999 (MHauuupyeTtcs «999,9»)

R e e e B i i i e e
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6. TexHu4yeckoe obcnyxumBaHue

6.1 O6wme ykasaHuA

6.1.1 TexHunuyeckoe obcnyxumBaHune - Komnnekc paboT, KOTopble NPOBOAATCA NEPUOANYECKM B NITAHOBOM nopsake
Ha paboTocnocobHoM npubope ¢ Lenbio NpefoTBpaLleHs OTKa3oB, NPOASIEHNS ero cpoka Cryx0Obl 3a CYET BbIABMEHUS U
yCTPaHeHns NPeA0TKa3HOro COCTOAHMS ANS NoAAepKaHNsA HOPMarbHbIX YCIIOBWI SKCMTyaTaumm.

6.1.2 TexHnyeckoe 06CJ'Iy)KVIBaHVIe 3aKrn4yaeTcAa B npoBeaeHun pa60T MO KOHTPOJ1I0 TEXHUYECKOIro COCTOAHUA U
nocnenywowemMy ycTpaHeHUO HeOoCTaTKOB, BbIABJIEHHbIX B MpouLecce KOHTPOnA, npo@mnakqueCKomy O6Cﬂy)KI/IBaHI/II'O,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHoOCTbo, ANMUTENBbHOCTBIO U B onpeaeneHHOM nopsdnke; YCTpaHeHUo OTKa30B,
BbIMNOJIHEHNE KOTOPbLIX BO3MOXHO CUNaMK nNepcoHasna, BbiNONHAKOWEro TexHn4eckoe 06Cﬂy)KVIBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeAOCTOPOXKHOCTUA U NPaBUNlaMn 3KCNyaTauum MoXeT CTaTb NPUYNHOMN
TpaBMUPOBaHWUA NepcoHana unv noBpexaeHns oéopyaosaHus!

6.2.2 Ona obecnevyeHusi Ge3onacHOro MCMosfib3oBaHUA OGOpyAOBaHVIiI HeyKOCHUTEeJIbHO BbIMOJIHANTE
yKasaHusa AaHHOW rnasbl!

6.2.3 K akcnnyataumm npeobpasoBatens AONyckalTCa nuua, umelwume paspelleHne ans pabotbl Ha
anekTpoycTaHoBKax HanpsxeHvem o 1000 B 1 ndyunslume pykoBoACTBO MO 9KCMnyaTauuy B NONHOM obbeme.

6.2.4 OkcnnyaTtaums npeobpasoBaTens pas3pellaeTcs MpyW HanmMuyMu MHCTPYKUMM MO TexHuke 6e3onacHocTw,
YTBEPXKOEHHOW NpeanpuaTuemM-noTpedbutenem B YCTAaHOBMEHHOM MOPSAKE W YYMTbIBAOWEN cneumduky NpUMeHeHus
npubopa Ha KOHKpeTHOM obbekTe. Mpu akcnnyataunn Heobxoammo cobnogatb TpeboBaHusa AencTByOLWMX Npasun MNT3 n
MTB ans anekTpoyctaHoBOK HanpskeHneM go 1000B.

6.2.5 Bce MOHTaxHble w npodunaktmyeckme paboTbl  AOMKHbI  MPOBOAUTLCA  NPU  OTKIHOYEHHOM
3MNeKTPOnUTaHnu.

6.2.6 Sanpeu.l,aeTCH noaKnto4aTb U OTKMKYaTb COeaAUHUTENN NPU BKINKOYEHHOM 3J11eKTPONUTaHUN.

6.2.7 TwaTtenbHO npou3BoauTE MNOAKMNIOYEHME C cobnoaeHnem NonsipHOCTM BbIBOA4OB. HenpaBunbHoe
noaknw4yeHne mnu nogkniyvyeHme pasbemMoB MpU BKITKOYEHHOM NMUTAHUU MOXET MNMPUBECTU K MOBPEeXAEHUK 3JNTEKTPOHHbIX
KOMMNOHEHTOB npeo6pasoBaTenf-|.

6.2.8 He nopgkntoyanTe HENCNONb3yeMble BbIBOAbI.

6.2.9 [lpu pasbopke npeobpasoBaTtens ANs YCTPaHEeHUss HeucrnpaBHOCTEN NPMBOP AOMKeH BblTb OTKMHOYEH OT
CEeTU 3MEKTPONUTaHmus.

6.2.10 [pu n3BneYeHUn npeobpasoBaTesnis U3 Kopryca He MpuKacanTecb K ero a1eKTPUYECKUM KOMMOHEHTaM U
He nofBepranTe BHyTPEHHWE Y3rbl M YacTy yaapam.

6.2.11 Pacnonaravite npnbop Kak MOXHO [arnee OT YCTPOWCTB, rEeHEepUpPYHLLNX BbICOKOYACTOTHbIE U3MyYeHue
(Hanpumep, BY-neun, BY-cBapouHble annapaTbl, MaluHbI, UM NpUOOpPLI, NCNOMb3YyOLWNE NUMMYIbCHbIE HanpsXXeHus) BO
n3bexaHue cboes B paboTe.

6.3 NMopsnok TexHn4Yeckoro o6cnyxnBaHus

6.3.1 B 3aBucumocTn ot perynapHocTn nposeaeHNA TexXxHn4eckoe O6Cﬂy)KVIBaHMe OOIMKHO ObITh:
a) nepnoan4ecknm, KOTopoe BbINOJTHAETCA Yepes KaleHOapHble NPOMEXYTKN BpEMEHN;

6) afanTuBHbIM, KOTOPOE BbINOJTHAETCA No HGOGXO,CI,VIMOCTVI, TO eCTb, B 3aBUCUMOCTU OT (*)aKTVILIeCKOFO COCTOSAHUA
npeobpasoBaTtens u Hanmumsa cBob6oAHOro 06CnyXUBaLWEro nepcoHana.

6.3.2  YcTaHaBnuBalTCHA Takme BUAbl TEXHUYECKOro 06CnyXnBaHUS:

a) TexHuyeckoe oBCnyxXuUBaHME NPU XpaHeHUW, KOTOPOE 3aKniovaeTcsl B NEPEKOHcepBaLMn npeobpasoBaTens npu
[OCTUXKEHUM NPeAenbHOro cpoka KOHCepBauMuM BO BPEMS XpaHEHUs B COOTBETCTBUM C TpeboBaHWSIMU 3KCMnyaTaluuoHHON
[OKyMeHTaLuu,;

6) TeXHn4eckoe 06CJ'Iy)KVIBaHVIe npu TPaHCNOPTUPOBKE, KOTOPOE 3aKr4vaeTCcA B NoArotoBke npeoGpasosaTenﬂ K
TPpaHCNOPTUPOBaAHUK, AEMOHTaXe U3 TEXHOJI0rM4eCcKoro 060py,EI,OBaHVIF| 1 ynakoBKe nepen TpaHCnopTnpoBaHNEM;
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B) TEXHMYeckoe obOCnyXMBaHWE NpW 3KCrslyaTaumm, KOTOPOe 3aKn4vaeTcs B NOAroToBke npeobpasoBaTtensi nepep,
BBOAOM B 3KCMflyaTauuio, B MpouLecce ee 3KchnfyatauMm W B Nepuoauyveckon npoBepke paboTocnocoBGHOCTM
npeobpasoBaTens.

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

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

6) NpoBeEpPUTL COMPOTMBMEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeobpasoBaTens.

6.3.5  TexHuyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCS OOCMAYXWBAOWWUM NEepcoHanom B CreaylolemM
nopsigke:

a) nepep HavanoMm CMeHbl crnefyeT MpoBecTV BHELHWA ocMoTp npeobpasosaTtens. Ocoboe BHMMaHue crnegyet
06paTnTb Ha YACTOTY MOBEPXHOCTU, MAPKUPOBKY M OTCYTCTBME MEXaHWYECKMX NOBPEXAEHUN.

6) npoBepuTb HaAEXHOCTb KpenneHus npeobpasosaTens;

B) NMPOBEPUTb TEXHWYECKOEe COCTOsIHWE MPOBOAOB (kabenen) Ha LENOCTHOCTb W 3aLUMULLEHHOCTb OT MeXaHW4eCcKnX
NoBpeXAEeHUNA.

6.4 MNMopsAanok npoBegeHNA NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu

6.4.1.1 [MpoBegeHne NOBEPKN JOIMKHO BbINONMHATLCA B CrEeAYOLWNX YCNOBUSIX:

Temnepartypa okpyxatoLero Bo3gyxa (20+5) °C;

OTHOCUTENbHAsA BNaxHocTb Bo3ayxa oT 30 7o 80%;

aTmocdepHoe aasneHve ot 84 go 106,7 kMa (630-800 mm pT. CT.);

HanpshkeHne nutaHusa 220B + 4.4B;

COMpPOTMBIEHNE Harpysku Anst O6MokoB C BbIXOAHbIM curHanom ot 0 go 5 MA pgomkHO ObiITb paBHO
2+0,1 kOm, a gnsa 6nokos ¢ BbixogHbiM curHanom ot 0 go 20 mA (ot 4 go 20 mA) — 500+0,1 Owm;

e  MarHWTHbIE M 3NEKTPUYECKME NOMS OOIMKHbI HE BNUATH HA METPOSTOTMYECKNE XapaKTepUCTUKM 6roka;

e  Bpems ycTaHoBKM paboyero pexvma 6noka He meHee 30 MUH.

6.4.1.2 Bce cpeacTtBa n3amepeHusa OOMKHbI UMETb AENCTBYOLLNE OOKYMEHThI MO UX NOBEPKE UMK aTTecTauunm.

6.4.1.3 [onyckaeTca ucnonb3oBaTb [Apyrve npubopbl, KOTOpble MPOLUNM METPOMOIMYECKY aTTecTaumio u
OoTBeYatoT No ToMHOCTM TpeboBaHMaM Tabnuubl 6.4.1.

Tabnuua 6.4.1 — Onepaunn 1 cpeacTsa NoBEpPKU

HasBaHue onepauuun :;:(ig CpencTBO NOBEPKU M ero HOpMaTUBHO-TEXHMUYECKMEe XapaKTePUCTUKN

BHewwHnin ocmoTp 6.4.2

lMpoBepka anekTpuyeckon 6.4.3 YctaHoBKa AN MPOBEPKM MPOYHOCTU  U30MAUMM € HanpshKeHnem

NPOYHOCTU U30NALUN ucneitains ot 0,1 go 2 kB cuHycompganbHom dopmbl, yactoton 50 Iy,
MOLLHOCTbIO He MeHblue 0,25 kBa Ha CTOpOHE BbLICOKOrO HampsKeHusi, C
MOrpeLLHOCTbI0 HaNPsXXeHUsi ucnbiTaHnsa He bonee +5%.

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

CONPOTUBINEHUS M30MALNM HOMMWHanbHbIM HanpskeHnem 50B, ocHOBHOWM norpellHocTbo He Gonee
+30%.

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

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

[wnanasoH nameperns 100 mA.

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

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

AsToTpaHchopmatop PHO-250 unu emy nogo6HIN.

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

Onpegaenexune nynbcaumm 6.4.7 Ocuunnorpad, ¢ ananasoHom nsmepenusi ot 1 go 200 mB, Rex> 1 MOMm.
BbIXOAHOrO curHana
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6.4.2 BHewwHu ocmoTp
6.4.2.1 [llpu BHewHeM oOCMOTpe MNpoOBepbTe KOMMMNEKTHOCTb WU MapKMpOBaHWe, Hanuune Knemm, OTCYyTCTBuE
MeXaHN4YeCKNX MOBPEXAEHUN.

6.4.3 UcnbiTaHWe 3aneKTpuyecKkom NpoYHOCTU U30NALUN
6.4.3.1 VcnbiTaHne aneKkTpuyeckonm NPOYHOCTU U30NAUUM NPOBOAUTL MO cxeme npunoxeHus B.3 no metoguke
FOCT 21657-83 Ha npoboWiHOM yCTaHOBKE MOLLHOCTBI0 He MeHbLuee 0,25 kKB npu oTKMo4YeHHbIX OT 6110Ka BHELUHNX Lensx.

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

6.4.4 OnpepgeneHne cCONpPoTUBIIEHUA U30NALUN
6.4.4.1 WV3mepeHne aneKkTpu4eckoro ConpoTUBIIEHNST U30NALMK, MPOBOAUTL MPU OTKMOYEHHbIX OT 6J10Ka BHELLHNX
Lenen ¢ NnomoLLblo MerommeTpa Mexay Todkamu A |, B, C, D 1 E no cxeme npunoxenusi b.3.

6.4.4.2 W3mepeHne 3nNeKkTpu4ecKoro COMPOTMBIIEHUS W3ONSALMW MPU MNOBLILEHHOW BRaXHOCTU MPOBOAWUTL Ha
NPOTSXeHUM 3-X MUHYT nocrne nssnedeHns NMHC-11 n3 kamepbl BNaXXHOCTH.

6.4.4.3 W3mepeHne anekTpu4eckoro COMNpoTMBNEHUS M3oNAuMM And TemnepaTypbl Bbiwe 35°C npoBoaAaT noj
HanpsbkeHneM pasHon nonspHoctu He Gornee 130 B nocne Bobigepxku NMHC-11 npu TemnepaTtype BepxHero pabodyero
AnanasoHa He MeHee 2-x yacoB. OTcYeT CONPOTUBEHNS N30NALMM HYXXHO OCYLLECTBMATbL NOocre NepBo MUHYTblI C MOMEHTa
BKJIIOYEHMWS n3MepuTensHoro npubopa.

6.4.4.4 TMHC-11 cuuTaeTcs BblAEpPXKaBLUMM UCMbITAHNE, ECNN U3MEPEHHbIE 3HAYEHUSI COMPOTUBIEHUS U30NALUK
mexay Todkamu A, B, C, D n E He meHee 20 MOwm.

6.4.5 OnpepeneHne OCHOBHOW MOrpPeLUHOCTU
6.4.5.1 Tlosepky MHC-11 npoBoanTb No cxeme npunoxerHus B.4. MNepen nosepkon no n6oMy M3 yka3aHHbIX
NYHKTOB MOJSIOXEHNS NepekrnioyaTene AOMKHbI OTBEYaTb CXEME MOBEPKU.

6.4.5.2 [llopaTb HanpskeHue nuTaHus Ha 6nok, no BonbTMeTpy PV1 aBTOTpaHcdopmatopom T1 ycTaHOBWUTHL
HanpsbkeHe 220 B nameputb Tok noTpebneHuss amnepmetpom PA2, onpegenntb NoTpedbnsemyto MOLWHOCTb Mo opmyne
P=U*l n cpaBHUTL C 3Ha4eHneM ykasaHHbIM B Tabnvue 1.3.5.

6.4.5.3 [pu Heo6xoAUMOCTM, BLIMONHNTL KanMbpoBky y3na npeobpasoBanus curHana (n. 5.1.4 — 5.1.5).
6.4.5.4 W3meHsis BbIxogHOW curHan kanubpaTtopa G1 NocTosiIHHOro Toka, MPOU3BEeCTU U3MEePeHUs ANs NATU ToYek

3HayeHu BxoaHoro curHana 0% (HavanbHoe 3HadeHue), 25%, 50%, 75%, 100% (koHeyHoe 3HayeHue). B kaxgom cnyyae
3admkcmpoBaTb MokasaHuss npubopa PA1 n 3HaveHusi, oTobpaxaemble Ha aucnnee NAPAMETP nepegHein naHenwu

npubopa.
6.4.5.5 OCHOBHYK MOrpPeLLHOCTb y3na npeobpa3oBaHNsi CUrHama MOCTOAHHOTO HaMpshKeHUs U TOKa OnpeaenvTb
no copmyre:
ABEIX.p - ABBIX.
= P x 100%
AH
lpe:

ABbIX.p — pacyeTHOe 3HayYeHWe BbIXOLHOrO CWUrHana, COOTBETCTBYIOLLEE OAHOW W3 MATM TOYEK 3HaYeHWN
BxogHoro curHana (0%, 25%, 50%, 75%, 100% Anana3oHa u3amMeHeHUs BXOQHOro curHana) , MA;

ABbIX. — OEACTBUTENBHOE 3HAYEHUE BLIXOAHOMO CUrHama, CoOTBETCTBYHLLEE OOHOW U3 NATU TOYEK 3HAYEHUN
BxoaHoro curHana (0%, 25%, 50%, 75%, 100% anana3oHa n3MeHeHUs1 BXOOAHOIo curHana), MA;

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

6.4.5.6 3HayeHne OCHOBHOW MOrpeLIHOCTM y3na npeobpa3oBaHMs CUMrHamna MNOCTOSHHOIO HarnpsXeHUs U Toka He
O0SKHO npeBbiwaTth + 0,25%.

6.4.5.7 OCHOBHYIO NOrpeLLHOCTb U3MEPEHUS y3na HANKaLMKU 1 yNpaBneHus onpeaenntb no chopmyne:
v =PVBVBbIX PVBVBEI

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

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

6.4.6.1 YcTaHOBUTb BbIXOAHOW curHan kanubpatopa G1, COOTBETCTBYHOLUMIA KOHEYHOMY 3HAYEHWIO BXOQHOMO
curHana 6noka. Pa3omkHyTb nepekntodatens S1 v no munnuamnepmeTtpy PA1 3adumkcupoBaTb 3Ha4YeHWs BbIXOAHOTO
curHana. [lonycTuMoe 3HayeHve [OMOMHUTENbHOW MOrpeLlHOCTU MPU U3MEHEHUW COMPOTUBIIEHUSI Harpy3kun He AOIMKHO
npesbiwaTth +0,1% OT AnanasoHa N3MEHeHNs COOTBETCTBYHOLLEro curHana.

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

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

6.4.7.2 BenmquHy aMnnnTyabl nynbcaunn BbIXOOHOIO CUrHana npeoGpazoBaTenﬂ onpegenntb nytemMm naMmepeHua
nepemMeHHON COCTaBMSALWEN BbIXOOHOMO curHana ocumnnorpadgom P1 ¢ 3aKkpbITbiM BXO4OM M BXOAHBIM CONPOTUBIIEHNEM HE
MeHble 1 MOM. BenunuunHa aMnIINTYgHOro 3Ha4eHuna nynbCcauun BbIXOOHOINO CuUrHana He AOOJ1KHa npeBblllaTb MONOBUHbI
rpaHnubl 4ONYyCTUMOro 3Ha4YeHuA OCHOBHOM NOMPELLHOCTU.
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7. XpaHeHuMe 1 TpaHCNOpPTUPOBaHUE

7.1 YcnoBusa xpaHeHusa npeo6pasoBarens
7.1.1 Cpok xpaHeHus B noTpebuTenbckon Tape - He MeHbLle 1 roga.

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

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

7.1.4 B npouecce XpaHeHUW Unu aKCnnyaTauum He Knaaute Tskenble npeaMeTbl Ha Npubop 1 He noaBepraiite
€ro HUKaKoMy MexaHU4YecKOMY BO3JENCTBUIO, TaK Kak YCTPOMUCTBO MOXET AeopMMUpoBaTLCS U NOBPeanTLCS.

7.2 Tpe6oBaHUA K TPAHCMOPTUMPOBaAHUIO Npeobpa3soBaTensi U YCNOBUA, MPU KOTOPbIX
OHO AOJTXHO OCYLUECTBNATLCA

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

7.2.2 Mpubop AomkeH TpPaHCNOPTUPOBAaTLCA B KNMMAaTUYECKMX YCINOBUSIX, KOTOpPblE COOTBETCTBYIOT YCMOBUSAM
xpaHeHus 5 cornacHo FOCT 15150, Ho npw gaeneHun He Huxe 35,6 klNa n Temnepatype He Hwke MuHyc 40 °C unu B
ycrnoBsusix 3 Npy MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpemsi Tpy3o-pasrpy3ouyHbiXx pPaGoT M TPaHCMOPTMPOBAHWM 3anakoBaHHbIA NPUOOP He [JoIkeH
noaBepraTtbCA PeskMM yaapam U BRUAHUIO aTMOCepHbIX ocadkoB. Cnocob pasmelleHWss Ha TpaHCMOPTHOM CpeacTee
JOJDKEH UCKMoYaTb NepemMelleHre NnpeobpasoBaTens.

724 Mepen pacnakoBbiBaHWEM MOCME TPaHCMOPTUPOBAHUS MpU  OTpuUUaTenbHOW TemnepaType npubop
HeobxoaMMo BbiAepKaTb B TeyeHne 3 4acoB B ycrnoBusax xpaHenust 1 cornacHo MOCT 15150.

8. NapaHTUKn nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpyeT COOTBETCTBME Mpeobpa3oBaTens TexHuyeckum ycnosusam TY Y 33.2-
13647695-009:2006. MNpwn He cobniogeHun notpebutenem TpeboBaHU YCNOBUI TPAHCNIOPTUPOBAHWS, XpPaHEHUS, MOHTaxa,
Hanagky u aKkcnnyaTaumm, ykasaHHbIX B HACTOSILLIEM PYKOBOACTBE, MOTpebuTensb nMwaeTcs npaea Ha rapaHTuio.

8.2 [apaHTUHBIN CPOK aKcnnyaTauuMn - 5 neT co AHA OTrpy3km npeobpasoBaTtens. [@paHTUMHBLIA CPOK
KCnnyatauuv W3Aenui, KOTOopble MNOCTaBMAIOTCA Ha 9JKcnopT - 18 mMecAueB €O AHA npocrnefoBaHud UX Yepes
rocyfapCTBEHHYI0 rpaHuLy YKpauHbl.

8.3 Mo poroBopeHHOCTM C n0Tpe6v1TeneM npenonpuaTne-n3roTtoBnTeNb OCYyLLEeCTBNAEeT nocnerapaHTUnHoe
TexXHun4eckoe O6Cﬂy)KMBaHI/Ie, TeXHUYECKYH NoaaepXKy U TEXHUYECKMEe KOHCYnbTauun no BCeM Bgam cBoen npoaykumnun.
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MpunoxeHus

NMpunoxeHune A.NabapuTHble N npucoeanHUTENbHbIE
pasmepbl

Pa3smep uHlukamopoes: HAucnned TAPAMETP

NMHC-11 1_5 1+B 17 18

BXlO PWR

NAPAMETP
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PucyHok A.1 — BrewHuli sud nepedHel naHenu rpeobpasosamess [NTHC-11

NMHC-11

NAPAMETF

PucyHok A.2 - MabapumHbie pa3mepsbi

—————————————————————————————————
http://www.microl.ua e [1HC-11 e ver. 41.03 o [IPMK.411522.001 P3 u3m. 1.04, 25.03.2014



OO0 "AMTOPI™" +7(4722)40-00-02 amtorg.com.ru

34

NMpunoxeHune b. NoaknoyeHne npeobpasoBaTtena. Cxema
BHELWHUX COeaAUHEHUN

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

nHC'11 ‘:_5 16 17 18
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NAPAMETP
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Y Y WHTtepdenic RS-485
DO1 D02
[nckpeTHble
BbIXOAblI
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@ I:I @ MoaknioueHne Harpy3oK (AUCKPETHbLIN

Ru TR o BbIxoa — pene)
H [ RH! H[ RH/

PucyHok b.1 — Cxema sHewHux coeduHeHul npeobpa3osamerns NMHC-11

MpumeyaHus.
1. Heucnonb3yemble KneMMbl COEAUHUTENBHBIX Pa3beMOB NpeobpasoBaTens He NoAKNoYaTb.
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B.1 Cxema nogknioyeHus uHtepcenca RS-485

MpeobpasoBaTtens NHTEpGENCOB

RS232/485 USB/RS485 L po 1200m
Br-485 Brin-52 >
R1
| At RS485
——5 r R2|:| i [ 1
I i ] B-[ \
o Lo
RGND
A+ B- A+ B- A+ B-| f032ycrpoiers | A B A+ B-
01 02 03 30 31
MNHC-11 NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.2 - OpeaHusayus uHmepdgbeticHol ces3u mexdy OBM u ycmpoticmeamu

1. K OBM moxeT ObITb nogkntodeHo Ao 32 yCcTpoWCTB, BKtovasa npeobpasoBaTens nHtepdencos briN-485 unn Brin-
52.

2. O6wasa anuHa kabenbHOW NMHUK CBA3WN HEe JOIMkHa npeBbiwaTe 1200 m.

3. B kayectBe kabenbHOW NMHWUK CBA3M NPeanoYTUTENBHO NCMNOMNb30BaTh SKPAHMPOBAHHYIO BUTYIO Mapy.

4. [OnvHa otBeTBNeHun L, AomkHa ObITb Kak MOXXHO MEHbLLIE.

5. K uHTepdpencHbiM Bxogam npubopoB, pacnofoXeHbIM B KpamHUX TOYKax COeOUHWUTENbHOW NWHUKM, HeobXooumo
MOAKMNIOYNTL OBa TepMuHanbHbIM peaunctopa conpotusneHvem 120 Om (R1 n R2). MogknioyeHne pesucTopoB K
koHTponepam NeNe 01 — 30 He Tpebyetca. MNogknoyeHne TepMUHanbHbIX Pe3MCTOpoB B Grioke npeobpasoBaHus

nHtepericos bl-485 wnn BrNAN-52 cm. B PO Ha BlW-485 wnu BIIU-52. TMogknioyeHne TepMUHanbHUX
pesuctopos B [MTHC-11 cm. pucyHok B.3.

Pazbem-kiaemma X3 JTnHus ces3u
(3kpaHvpoBaHHas BUTas napa)

MpuemonepeaaTymk
RS-485 o

GND

1

1 MopgkntoyeHne
1 TEPMUHAIBHOTO |
! _pesuctopa _ !

PucyHok 5.3 - PekomeHOyemasi cxema nodknrodeHuUss uHmepgetca RS-485

MpumeyvaHus.

1. Bce oTBeTBUTENM MpUEMO-NEPESaATYMKOB, NPUCOELAMHEHHbIE K OOHOW OOLeN nepepatollent NMHUKU, OOIKHbI
COrMacoBbIBATbCA TOMBKO B ABYX KpaUHUX Toukax. [AnnHa oTBETBNEHUN AOIMKHA ObITh Kak MOXHO MEHbLUEN.

2. HeobxogumocTb 3KpaHMpoBaHUs kabenew, Mo KOTOpbIM MepefaeTcsl WMHgopmauusl, 3aBUCUT OT ANMWHbI
KabenbHbIX CBSI3EM U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3. lpumeHeHVe 3KPaHMPOBaHHOW BMTOM Napbl B MPOMBILMEHHBLIX YCMOBUSAX SABNAETCA MNpeanovYTUTENbHbBIM,
MOCKOIbKY 3TO obecneynBaeT Noy4YeHne BbICOKOrO COOTHOLLEHWUSI CUTHAN/WyM ¥ 3almnTy OT CUH(a3HON MOMEXW.
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B.2 Cxema nogknoveHus npeoGpasoBaTenﬂ AnA NPpoBepPKn conpotTuBneHnsa nsondaumm

PucyHok 5.4 — Cxema nodkrnroyeHus npeobpasosamerisi O1is POGEPKU CONpomueneHus usonsayuu
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B.3 Cxema nogknioyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

PucyHok b.5 — Cxema nodkrnrovyeHusi npeobpasosamernsi 05si nposedeHust Hanadku
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NMpunoxeHne B. KOMMyHUKauNOHHbIe (pyHKLUN

B.1 O6wue cBepgeHud

MpeobpaszoBatens HC-11 moxeT obecneunTb BbINOMHEHUE KOMMYHWKALMOHHOM (yHKUMM MO UHTepdency
RS-485, nosBonstowen KOHTpoNMpoBaTb M MOAMMMUMPOBaTb €ro napamMeTpbl NpyM MOMOLLU BHELIHErO YCTPOWCTBA
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPaBIeHs).

WHTepdpenc npepgHasHayeH Ans  KOHdurypupoBaHusa npeobpasoBaTtens, [Ans WCMNOMb30OBaHWS B KadecTBe
yAaneHHoro yCcTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpasneHns n cbopa nHgopmaumu (npuema-nepeadm KoManz
1 ganHbix), SCADA cuctemax 1 T.0.

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

Ons paGoTbl HeoGXoaMMO HACTPOWUTb KOMMYHMKALMOHHbIE XapaKTepucTuku npeobpasoBatens MHC-11 Takum
obpasoM, 4TOoObl OHM cOBMafjanM C HacTpoWkamu o6MeHa [JdaHHbiMM 3OBM. XapakTepucTuku ceTeBoro oGMeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi3u, ecriv NPOUCXoanT nepedaya AaHHbIX OT npeobpasoBaTtens B CETb,
Ha nepegHew naHenu NMHC-11 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC-11 npueeaeHs! B Tabnuue B.5.1.

Hoctyn k peructpam npubopos onepatnsHoro ynpasnerHus No 0-10 paspeLueH noCTOSHHO.

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

npeobpasoBatens NMHC-11, Tak u ¢ OBM.

KonnyecTtBo 3anpaluvBaeMbIx perMcTpoB He JOMKHO npesbiwaTh 16. Ecnu B kagpe 3anpoca 3akasaHo 6onee 16
pernctpos, npeobpasosatens NHC-11 B oTBETE OrpaHMYMBaAET UX KONMMYECTBO 4O NepBbIX 16-TM perncTpos.

[ns obecneyeHnss MMHMUMAanbLHOrO BPEMEHW OTKNMKa Ha 3anpoc oT OBM B npubope cywiectByeT napameTp —
SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX Taktax 1 Takt = 250 MkC». MWHUManNbLHO BO3MOXHble TanWM-ayTbl AN
pasnu4YHbIX CKOPOCTEN criedytoLme:

Tabnuua B.1.1 - MMHUMansHO BO3MOXHbIE TauM-ayThl 4118 Pa3NMYHbIX CKOPOCTEN Nnepeaaqn AaHHbIX

Tanm-ayT,
Bpems nepenaum
B CUCTEMHbIX TaKTax
CkopocTb, but/c Kagpa 3anpoca, 1 TaKkT = 250 MKC
Mcek
(Time out [C.T.])

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpems nepegaum kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaenseTcs COOTHOLLEHNEM
(roe: oavH nepegaBaemeblt 6ant = 1 ctapT 6uT + 8 6UT + 1cTon 6uT = 10 BUT):

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

Ecnu Habniogalotcs yacTble cOou mpu nepedade OaHHbIX OT npeobpasosaTens, TO Heo6GXoaMMO YBEnMuYUTb
3HaYeHWe ero TalM-ayTa, HO MpPX 3TOM YYecTb, YTO HEobXOOAMMO YBenuMuUTb Bpemsi MOBTOPHOro 3anpoca oT 3BM, T.k.
BCcerga BpeMsi NOBTOPHOTO 3anpoca JOMKHO BbiTb GornbLue TaiM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
MNepenayva Mprem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
}"nzem ! |
- |
! f
1 1 1
1 1 :
: . : ETdeIay=3MEC. : :
!%TX' ! I 1
! 1
T | '
Mpuem WE OUT /:/Kanp oTBeTa oT npubopa
(Rx) A
Trx. '
N 7 1
—_— I/
Trontsiit 1 Tdelay =1MC

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

Time out - Bpemsl oXxuaaHus koHUa kagpa 3anpoca. Bpemsi nepegaun kagpa sanpoca AOMKHO OblTb MeHbLUE YeMm
BpeMsl OXXuaaHUs KoHUa kazpa 3anpoca nHadve npubop He NpuUMeT NOMHOCTbLIO Kagp 3anpoca.

Tdelay — BHYTPEHHEE BpPEMS Yepe3 KoTopoe nNpubop oTBeTUT. MakcMmarnbHoe 3HayeHe STOro BpeMEHU CoCcTaBnseT
3mc.

Mprmep pacyeTa NOMHOro BpeMeHM 3anpoca — oTeeTa ans ckopoctu 115200 6uT/c.

Bpemsi nepegayn kagpa 3anpoca v kagpa oteeTta npu ckopocth 115 k6ut/c coctasut 0,76 Mcek.
Trepenaun = 0,76MC (Tout = 4 CMCTEMHBIX TakTa = 1 MC)

MonHoe Bpems kaapa 3anpoca — oTBeTa:

Tronken = TTx + Tdelay + Trx + Tdelay. =0,76+3+0,76 +1 =06 mc.

MakcrmanbHO BO3MOXHOE KONMMYECTBO PErMCTPOB, KOTOPbIE MOXHO ONpocuTb 3a 1 cekyHay cocTaBnseT:
N =1000mc / 6mc +10 = 176.

R e e e B i i i e e
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B.2 MODBUS npoTtokon

B.2.1 ®opmart kaxpgoro 6anTa, KOTOpbIN NPUHUMaeTCA U NnepefaeTca npubopamu, cneayoLWMN:

1 start bit, 8 data bits, 1 Stop Bit (No Parity Bit)
LSB (Least Significant bit) mnagwun 6uT nepenaeTcs 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 3anpalumBaeMblX permcTpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6ornee 16 perncTpos, TO
npeobpasosatens NMHC-11 B oTBeTE orpaHM4MBaEeT MX KONNMYECTBO A0 NepBbIX 16-T perncTpos.

B.2.2 Device Address. Agpec ycTpoucTBa

Appec npeobpasoBatens (slave-yctponcTea) B cetu (1-255), no kotopomy obpatiaetca SCADA cuctema (master-
YCTPONCTBO) co cBoMM 3anpocom. Koraa yaaneHHbIn npubop nockinaeT cBoW OTBET, OH pa3MeLlaeT 3TOoT e (COOCTBEHHbI)
agpec B 3ToM norne, 4Tobbl master-ycTponcTBO 3HanNO, Kakoe slave-ycTponcTBO OTBEYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauumn

MHC-11 noppepxuBaeT cnegytoLmne QyHKUNN:

Function Code DyHKUMA
03 YrteHue permctpa(os)
06 3anuck B 0auH perucTp

B.2.4 Data Field. Mone nepepaBaemMbix AaHHbIX

Mone paHHbIX coobuweHns, noceinaemoro SCADA cuctemolr yaaneHHomy npubopy, COaepXuT [06aBOYHO
MHdopMaLmio, KoTopasa Heobxoanma slave-ycTponcTBy ans getanusauuny dyHkumm. OHa BKIOYaeT:

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

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

Mone aaHHbIX COOBLLEHUS!, NOCHINIAeMOro B OTBET yAaneHHbIM NPpMGopoM, COAEPKUT:
® KOnM4ecTBO GaiiT oTBeTa Ha pyHKUMIo 03 M coaepxMMoe 3anpalliBaeMblX PerncTpos
® afpec perncTpa 1 saHayeHue aToro pernctpa ans gyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUs1 KOHTPONIbHOW CYMMbI

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

Mocne cdopmupoBaHus cooblieHns (address, function code, data) nepenatowiee yctponctso paccumteiBaeT CRC
KOA4 W nomeLlaeT ero B KoHel coobuieHusi. MNMpueMHoe ycTponcTBo paccuuTeiBaeT CRC kog npuHATOro cooblieHust m
cpaBHmBaeT ero ¢ nepegaHHbim CRC kogom. Ecnm CRC kog He coBnagaeT, 9TO O3HayaeT 4YTO UMEET MEeCTo
KOMMYHMWKaLMOHHas owmbka. YCTPOMCTBO He BbINOMHAET AENCTBUIA U HE AaeT OTBeT B cryyae obHapyxeHns CRC ownbku.

MNocnepoBatensHocTb CRC pacyeTos:

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

. Uckntouatowee UMM ¢ nepebimmn 8 61T Gaiita coobLueHus n cogepxxumbim CRC pernctpa.

. CoBur pesynbTaTta Ha oauH 6uT BNpago.

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

. Ecnn coByraembivi 61T Hynb, NoBTOPUTL LWar 3.

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

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

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

OONOOUDAWN-=

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

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepyowmin chopmaT ncrnone3yeTcs A4ns nepeaaym 3anpocos o1 O9BM 1 oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctponctey SENT TO DEVICE:

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

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

3akasaHo 6onee 16 perucTtpoB, npeobpasoBatens MNMHC-11 B oTBeTe orpaHuMuMBaEeT 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 onpeaeneHHoe 3HadeHne B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB

R e e e B i i i e e
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B.4 PekomeHaauum no nporpaMmMmMpoBaHUi0 OOMeHa AaHHbIMU € NpeobpasoBaTensamm
MHC-11

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

void WaitForClearBuf (void)
{
byte Stat;

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

}
}
B.4.2 Kagp otBeta oT MNMHC-11 nepepaetca npubopom c 3agepxkon 3 — 9 MC OT MOMeHTa NPUHATUS Kagpa

3anpoca. [Ins oxvgaHua Kagpa oTeeTa He pekomeHayeTtcs ucnonb3osaTe WinApi: Sleep( ), a ncnons3osats OVERLAPPED
CTPYKTYpPY ¥ onpefensite NonyyYeHne oTeeta ot npubopa crieayoLmm KOg4OoM:

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 NnpMbopy Heobxodmnma naysa =1Mc AN NepeknioyeHns B peXum npuema.
Ons oxngaHusa Takke He pekoMeHayeTcs ncnonb3oBaTtb GyHkumo WinApi Sleep().

B.4.4 Tlpumep 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 = O0xA001l; // crc XOR with 0xA001
}

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

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

amtorg.com.ru

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa Avana3oH nameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHNS)
03 0 Kop n3penus (41 DEC — mn.6aiT) u Bepcusi NporpaMmmHoro XX.41 DEC (no-bawitHO)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.29 HEX (no-6aunTHO)
03 /06 1 3HauveHne nsmepsieMon sennynHbl PV (nocne BxogHoro -9999 — 9999
punbTpa)
03 /06 2,3 Pernctp gnckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 — BKN.
03 /06 4,5 Pe3seps
03 /06 (6.7) 3HaueHue nsmepsemon BenuuuHel PV (c nnasatowen Yucno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HauveHue Bbixoda yHKUMOHaNLHoro 6rnoka Yucno B popmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0 — 3anpeuweHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] 0-2
03 /06 12 HwxHuii npegen pasmaxa Lwkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHun npegen pasmaxa wkansl [AIN1.02] -9999 — 9999
03 /06 14 MonoxeHue geunmansHoro pasgenutens [AIN1.03] 0 — «0000», 1 — «000,0»,
2 — «00,00», 3 — «0,000»
03/06 15 [ocTosiHHasA BpeMeHn BXOQHOMO LMdpoBOoro punbTpa 0 - 060,0*
[AIN1.04]
03 /06 16 MakcumanbHas anuTensHocTb uMmnynbcHow 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
MaTeMmaTnyeckmx Bbiumcnenmin [FNC1.00]
03 /06 19 Pexum cOpoca nHTerpaibHbix 3HaueHnid [FNC1.01] 0000-0003
03 /06 (20.21) 3navenne kodpdunmenra k1 [FNC1.02] Yucno B opmate 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 namepsiemont BenuuymHbl ans ynpaenexHus auckpeTtHelm | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01], [DOT2.01] 0001 -F
03/06 28, 29 Twn curHana BbixogHoro 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 popmate FLOAT
03/06 (36.37) YctaBka MAX DO2 [DOT2.04] Yucno B popmate FLOAT
03 /06 (38.39) 'ncrepesuc BbixogHoro yctporctea DO1 [DOT1.05] Yucno B popmate FLOAT
03 /06 (40.41) 'ncTepesuc BeixogHoro yctponctea DO2 [DOT2.05] Yucno B popmate FLOAT
03 /06 42 MapameTp oTobpaxenns curHanusauuy [ALRM.00] 0000 — 6e3 kBMTMPOBaHWSA
0001 — c KBUTMPOBaHNEM
03/06 (43.44) TexHonorndeckast curdanusaums MIN gnsa PV [AIN1.07] Yucno B popmate FLOAT
03 /06 (45.46) TexHonorndeckas curHanusaums MIN gna F [FNC1.04] Yucno B popmate FLOAT
03 /06 (47.48) TexHonorndeckasi curdanusaums MAX ana PV [AIN1.08] Yucno B popmate FLOAT
03 /06 (49.50) TexHonorndeckas curdanusaums MAX ans F [FNC1.05] Yucno B popmate FLOAT
03 /06 (51.52) 'vctepesuc curhanmaauum ans PV [AIN1.09] Yucno B popmate FLOAT
03 /06 (53.54) I'vctepesuc curHanmsaumm ans F [FNC1.06] Yucno B popmate FLOAT
03 /06 B9 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, KOTOpPLIN BEIBOAWUTCS Ha LM poBOM AnCNNen
[WND1.00]
138-140 Peseps
03/06 141 MonoxeHune 3ansTon okHa oTobpaxkeHusi [WND1.01] 0000-0006
142-144 Pe3seps
03 /06 145 Cnocob BbiBoaa LMdpoBOro nHanKaTopa okHa oTobpaxeHus 0000 — gucnnen NoCTOsAHHO
[WND1.02] cBeTuTCA
0001 — gucnnen muraet
03 /06 146-148 Pe3seps
03/06 149 3HayeHue kanvbpoBKM HDKHEro Npefena pasmaxa Lukanbl -9999 — 9999
03 /06 150 3HayeHne KanubpoBKM BEPXHErO Npefesna pasmaxa Likarnbl -9999 — 9999
03 151 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TaKTax 0001 — 0200
11akT = 250mKkc [SYS.02]
03 152 CeTteBol agpec (Homep npubopa B cetu) [SYS.00] 0000 — 0255
03 153 CkopocTb 0bmeHa [SYS.01] 0000 — 0012
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MpumeyaHus.

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

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

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

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

5. Pernctp 10 «PaspeweHue npospammuposaHusi», B Crydae YCTAHOBKM €ro 3HayeHns B «1», paspeliaetr M3MeHeHue
KOHdUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHuUsi» MOXHO OCYLLIECTBUTb C nepcoHanbHon SBM
unu ¢ nepegHen naHenu npubopa (ypoBeHb SAVE.00). MNpu Hanvuum B 10 pervctpe «0» OOCTYMHbI ANS U3MEHEHUS TOMbKO PErncTpbl
onepaTuBHoro ynpasneHus 1-10, a ocTanbHble Anst YTEHWS.
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NMpunoxeHue I CBogHaa Tabnuua napameTpos

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

Eaun- 3HaueH. War
MyHKT HULbI [Onana3oH nameHeHus no- Pas-
MeHIo MapameTp Uame- napametpa ymon- nsme- aen MpumeyaHune
peHus YaHUIO HeHus
AIN1 (H 17 ;’) Hactponka napameTpoB (pyHKLMOHANLHOro 6Moka HopmManu3sauum n
MacliTabupoBaHus
00 Twn aHanorosoro 0000 — nuHeHbIi 0000 0001 3.6.2
curHana 0001 — kBagpaTnyeckun
0002 — nuHeapn3oBaHHas Wkana
01 HwxkHWUA Nnpegen pa3maxa | TexH. -9999 — 9999 000,0 Mnaguwiui C y4eToM aenum.
LKanbl eq. paspan paspenurens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnagawwi C y4eToM aenum.
pasmaxa Lkanbl eq. paspan paszzpenurens
03 MonoxeHue 0000 — “XXXX” 000,1
JeummarnbHOro 000,1 = “XXX,X”
pasgenutens 00,02 — “XX,XX”
0,003 — “X,XXX”
04 [MocTosiHHasa BpemeHn cexk. 000,0 — 060,0 000,1 000,1 000,0 — counbTp BbIKIT.
LmgpoBoro punstpa
05 MakcumansHas anuv- cexk. 000,0 — 005,0 000,0 000,1 3alwmta ot UMNynbCHbIX
TeNbHOCTb MMMYbCHOM nomex
nomexu
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaunm LNY1
07 YcTaBka CUrHaIM3aiN TEXH. -9999 — 9999 20,00 Muagumit C y4eToMm JenumM.
OTKJIOHEHHS "MHUHUMYM" el paspsn paszzpenurens
08 YcraBka CHrHAH3AINH TEXH. -9999 — 9999 80,00 Munammmit C ygeToM menum.
OTKJIOHEHHS "MakCUMyM" el. paspan pasnenurens
09 T'ucrepesuc TEXH. -9999 — 9999 0,500 Mnammmnit
CUTHaJIU3alun en. paspsn
FNCA1 (F nl r') HacTtpoika 6noka matemaTnyeCKuX BbIYUCNIEHUN
00 MaTematuyeckue 0000 — He ncnonb3yeTtcs 0000 0001 |[3.6.3
DyHKLMK 0001 — nHTerpupoBaHune
0002 — peseps
01 Pexxum cOpoca 0000 — 6e3 cOpoca 0000 0001
HMHTErpaJbHBIX 3HAYCHUH 0001 — 1o mepenoIHeHNI0
0002 — o nepenoIHeHnIo
WA OAHOBPEMEHHOMY
nakatuo xiapum “W u “E
0003 — mo oTHOBpEMEHHOMY
naxarno kasuu “ W i @
02 3navenue kodduumenra en. -9999 — 9999 1,000 Mnagwwi
k1 paspsa
03 3navenue kodduunmenra en. -9999 — 9999 1,000 Mnapwwi
k2 paspsig
04 VceraBka cUrHANIM3aMA TEXH. -9999 — 9999 20,00 Mnagwwi
OTKJIOHEHHS "MUHUMYM" en. pa3psig
05 VcTaBka cUTHANIM3aul TEXH. -9999 — 9999 80,00 Mnagwwi
OTKJIOHEHHMS "MakcuMyM" en. paspsg
06 T'ucrepesuc TEXH. 000,0 —090,0 000,5 Mnaguwiumi
CUTHAIM3ALUHA en. paspsn
DOT1 (Ef ok 1') KoHdpurypaumsa BoixogHoro ycrpoucrtea DO1
00 Jlorvka paboTbl 0000 — MHTepdeCHbIN BbIBOA 0001 0001 [3.6.6 | 0000 - BbixoA ynpaenseTcs
BbIXOQHOMO yCTpOI?lCTBa 0001 — 6onblwe MAX no MHTep(i)eVle
DO1 0002 — meHbLie MIN 0001-0004 - oTHOCUTENBHO
0003 - B 3oHe MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoOLEero DO;
(oTHOCHTENBHO MIN- MAX 0005 — DO cpabotaer, ecnn
cooteeTcTBYytoLEero DO) napamMeTp BbIAET 3a paMKu
0005 — 0606LLeHHas TEXHOMNOINYECKon
curHanusaums curHanuaasmm
0006 — He ncnonb3yeTcs, BbIXO4,
OTKIN
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01 McTouHMK aHanoroeoro 0000 - PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Twun curHana BbIXOQHOTO | Cek. 00,00 — ctatnueckui 00,00 00,01 ae 000.1-999.9 —
yctporicTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTENbHOCTb UMNyrbca
(amHamunyecknin) B CeKyHAax.
03 Ycraeka MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwmi
en. paspsg
04 Ycraeka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwwun
eq. paspan
05 ['McTepesnc BbIXOQHOrO TEXH. -9999 — 9999 1,000 Mnagwwun
yctponcrtea DO1 es. paspsan
DOT2 (Cf ok E) KoHdpurypaums BoixogHoro ycrpouctea DO2
00 MapameTpbl aHanormyHbI
napameTtpam
05 KOHUrypauum
BbIXOOHOrO YCTPONCTBA
DO1
[} ] o
WND1 (Z 1 d 1) HacTponka napameTpoB OKHa OTOOpakeHus
00 [MapameTp, KOoTOpbIN 0000 - PV 0000 0001 3.6.5
BbIBOAMTCA Ha LMPOBON 0001 -F
aucnnen
01 TTonoxenue 3ansaToi 0000 - 0000, 0001 0001 0000-0003 — ¢
0001 —000,0 VKCPOBaHHOW 3anATomn
0002 - 00,00
0003 - 0,000
0004 — nnaBsatoLas 3anaras
¢ orpaHuyennem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyennem 00,00
0006 — nnasatoLas sanaras
02 Cnoco6 oTobpaxeHust 0000 — ancnnei NOCTOAHHO 0000 0001
undcposoro aucnnesi cBeTUTCA
0001 — aucnnew muraet
ALRM (H Lr M) Hactpounka napameTpa oTobpaxeHusi CUrHanmsauum
00 MapameTp oToBpaxeHus 0000 — 6e3 KBUTMPOBAHUSA 0000 0001 3.6.4| KsutupoBaHue
cUrHanusauuu 0001 — ¢ kKBUTUPOBaAHNEM Knaeuwlen [4] nnm yepes
NHTEpenc.
LNX1 (i'_ ny 1’) Abcumccbl ONOPHbIX TOYEK IMHeapusaluvm curHana, nogaBaemMoro Ha
pyHKLUMOHaNbHbIN 610K HOpManu3auum u macliTabMpoBaHuA
00 Abcuucca HavyanbHoro % 000,0 — 099,9 000,0 000,1 5.4
3HaveHus (B % oT
BXOOHOTO curHana)
01 Abcumcca 01-ro yqactka | % 000,0 - 099,9 000,0 000,1
02 Abcumcca 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 Abcumcca 39-ro yyactka | % 000,0 — 099,9 000,0 000,1
LNY1 (L n4 r') OpavHaTbl ONOpPHbIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
(pyHKLMOHaNbHbLIN GNIOK HOpManusauMm u macwTabnpoBaHus
00 OpavHaTa HavanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayveHus (curHan B en. paspsa
TEXHWYECKUX eanHMLaXx)
01 OpavHaTta 01-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
02 OpavHaTta 02-ro y4actka | TeXH. -9999 — 9999 0000 Mnaawwi
en. paspsa
38 OpavHaTta 38-ro yqactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
39 OpguHaTta 39-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsg
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T 1 »
CLHM (L Lo ) KanubpoBka curHana, nogaBaemMoro Ha ¢hyHKLMOHanbHbIA GOK
HOpManu3auum u macluTabpoBaHus

00 Kannbposka Hyns TEXH. -9999 — 9999 5.2
curHana en.

01 Kannbposka makcuMmyma | TEXH. -9999 — 9999
curHana en.

COR1 (l'_ or v') Koppekuusa curHana, nogaBaeMoro Ha (pyHKLMOHanNbHbIN 60K

HOpmManun3auumum un MaCLI.ITaGVIpOBaHVIiI

00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | Unanumpyet PV=PV+A
eq.
01 Koadbdpuument TEXH. -9999 — 9999 000,0 Muna it Mnanumpyet A
KOppeKUmmn (CMeLLeHNe) en. paspsn

SYS ( 54 5) O6Lue cucTeMHbIe HACTPOWUKMU

00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTkmto4eH oT
npubopa B ceTn) cetu

01 CkopocTb 06MeHa out/c 0000 - 2400 0009 0001
0001 — 4800
0002 - 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600

02 Tawnm-ayT kagpa 3anpoca
B CUCTEMHbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC

03 Kopg nsgenus u Bepcus 41,XX CnyxebHasi nHcopmaums
nporpaMMHoOro Kop 41 DEC
obecneyeHs Bepcua XX DEC

SAVE (5 Hu E) CoxpaHeHne napameTpoB

00 CnyxebHas
HdopMauns
01 3anucbk napameTpoB B 0000 4.9
3HEpProHe3aBNCHMMYHO 0001 — 3anucaTtb
namsTb
LOAD ( ) 3arpy3ka napameTpoB
00 PaspelueHve 0000 4.10
nporpaMMMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyaka 3aBOACKMX 0000
HaCTPOEK 0001 — 3arpy3uTb
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NPOLUMBKON

Homepa nncTos (cTpaHuLy) Bcero §
Nam. nucToB Ne Bxoasiumin Ne conposoxaato- Moan. [lata
B [IOKY- OOKyMeHTa LLlero JOKyMeHTa v aarta
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 48 48 ver. 41.02 [1BB 23.01.2012
[o6aBneHbl TexHu4eckne TvkaLLyK
1.01 48 ver. 41.02 XapaKTepUCTUKN Npu yP g"'y 05.02.2013
neperpyske
1.02 48 ver. 41.02 I3MeHeHbI gUCKpeTHbIe Conynsik 21.02.2013
BbIXOAbl B.M.
WcknoueHbl oTpulaTenbHble n
1.03 48 ver. 41.02 AnanasoHbl BXOAHbIX y:;ag.l.yk 05.12.2013
curHarnos
BHeceHbl U3MeHeHus B MapukoT
1.04 48 ver. 41.03 COOTBETCTBUUN C HOBOMN 0 25.03.2014
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