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HacTosillee pyKOBOACTBO MO 3KCMiyaTauuv MpefHasHavyeHo [Arfsi O3HaKoOMMeHWst notpebuTtenelrt ¢ HasHayeHueM,
MOAENs MU, NPUHLMMNOM AEACTBUS, YCTPOMUCTBOM, MOHTaXOM, 3KCryaTaumnen n obenyxveaHMeM Groka npeobpa3oBaHust
CUrHanoB AaTYMKOB B3auMHou uHayktuBHocTtu BIBI-10 (B ganbHeliwem — npeobpasosaTtens BIMBI-10).

BHUMAHMUE !!!

nsgenus,

Mepen ucnonb3oBaHWEM M3Oenus, NoXxanymcra, 03HaKOMbTECh
C HacTOSLLMM PYKOBOACTBOM MO 3KCMNyaTaumm.

MpeHebpexeHne Mepamu nNPeaoCTOPOXHOCTM WU NpaBunamu
aKCnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMUPOBAHUS MepcoHana unu
nospexaeHusi obopyaosaHus!

B cBA3M C NOCTOsiHHOM paboToil MO COBEPLUEHCTBOBAHUIO

noBblILLaoLEen
XapaKTEPUCTUKUN, B KOHCTPYKLMIO MOTYT ObiTb BHECEHbI HE3HAYUTESbHbIE
N3MEHEHUSI, HE OTPaXXEHHbIE B HACTOSILLEM MU3OaHUN.

€ro  HafexXHoCTb M ynyywaroLlen

COKpaLI.I,eHVIﬂ, NpuUHATbIe B AAHHOM pyKoBOACTBe

B HanmeHoBaHMsIX napamMeTpoB, Ha PUCYHKaX, npu Ll,I/ICprBbIX 3Ha4YeHNAX U B TEKCTE UCMOJIb30BaHbl COKpalleHna n

abbpesunatypbl (cM. Tabnuuy 1.1), o3Havalowme cneayoulee:

Tabnuua | - CokpaweHus n abbpesnatypbl

AG6peBuaTypa (cumBon)

NMonHoe HaumeHoBaHue

3HaveHune

PV nnn X

Process Variable

N3amepsemasn BennunHa (KOHTPONMPYEMbIV U perynmpyembii
napameTp)

T, t Time Bpewms, nHTepsan BpemeHn

Al Analogue Input AHanorosbI BBO4

AO Analogue Output AHanoroBkbIN BLIBOA,

DO Discrete Output [VCKpeTHbIN BbIBOA

EEPROM Electrically Erasable AneKkTpuyeckn cTupaemoe nepenporpammmpyemoe
Programmable Read-Only NOCTOAHHOE 3anoMuHaroLee yCTpOMCTBO
Memory

NVRAM Non Volatile Random Access OHeproHesaBMCMMOE 3arnoMUHaloLLEE YCTPOWCTBO C

Memory

NPOnU3BOJIbHbIM OOCTYNOM

B HaumeHoOBaHMAX ypoBHeN KoHdurypauumn npubopa npuHATH cnegyowme ob603HayYeHus, KOTopble COOTBETCTBYIOT
BykBam natuHckoro andasura:
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1. OnuncaHue npnbopa

1.1 HasHauyeHue nsgenus

1.1.1 Bnok BlBI-10 npegHasHayeH ANS HeNpepbIBHOrO MNponopuvoHanbHOro npeobpasoBaHUs curHana gartvvka
B3aUMHON MHOYKTMBHOCTU Ha ocHoBe AuddepeHumansHo-TpaHcgopmMaTopHOro npeobpasoBatens B YHUMULMPOBAHHbLIN
CurHan NocTosiHHOro Toka, a Takke obpaboTku, NpeobpasoBaHUs 1 OTOBPaXeHWs ero TekyLlero 3Ha4eHust Ha BCTPOEHHOM
YeTblpexpa3psagHoMm uudposom aucnnee. NMpuMeHseTcs AN COBMECTHOW paboTbl ¢ 04HUM M3 NpMBOpOB: MaHOMETPOM,
BaKyyMMETPOM, MaHOBaKyyMMeTPOM, HarlopoMepoMm, TArOMEpPOM, TArOHaNnopoMepoM, AMPMaHOMETPOM, POTAMETPOM.

1.1.2 bnok copmMupyeT BbIXOAHbIE ONCKPETHbIE CUrHamMbl YNpaBneHUst BHELUHUMW UCMOMHUTENbHBIMA MeXaHn3Mamu,
obecneyrBas AUCKPETHOE yrNpaBlieHne B COOTBETCTBMM C 3a4aHHOW NoNb3oBaTenem formkon paboTsl.

1.1.3 lNpeobpasoBaTenb MoxeT ObiTb MCNONbL3OBaH B CUCTEMaX PErynnupoBaHWs U ynpaBneHUs TEXHOMNOrMYecKUMm
npoueccamv B 3HepreTvke, MeTannyprum, B U3BMepUTENbHbIX CUCTEMAX U U3MEPUTENBHO-BLIYUCTINTENBHBIX KOMMNNEKcax.

1.2 O6o03HauYeHue usgenus

Briok 0603HavaeTcs cneaylowmm o6pasom:
briBI-10-A-B-U-L,
roe:

A — Kkop Bxoaa
01 -0o10 g0 10 MIH,
02 — ot -10 go +10 MIH,

B — ko BbIXOAHOIrO aHanoroBoro curHana:
1-o01 0 MA g0 5 MA,
2 — ot 0 MA 1o 20 MA,
3 —-014 MA 0o 20 MA,
4 — o1 0 B go 10 B (no otgenbHomy 3akaay),

U — HanpspkeHne NuTaHus:
220 - 220B nepemMeHHOro Toka,
24 - 24B nocTosiHHOro TOKa,

L — ncnonHeHve nepeaHen naHenu (0603HavyeHne KHOMOK, UHAMKATOPOB 1 Ancnnes):
UA — ykpauHckoe,
EN — aHrnuickoe.

Hanpumep, 3akasaHo usdenue: BI1BI-10-01-2-220-UA

Mpy 3TOM M3roTOBMNEHMIO U NOCTaBKe NOTPEOUTENIO NOANEXKNT:
1) npeobpaszoBaTenb CUrHaNoOB AATYMKOB B3anMHOW MHAYKTMBHOCTM BIBI-10,
2) Bxoa npeobpasosatens kog 01 - ot 0 go 10 mMIH,
3) Bbixoa aHanoroBbii AO koA 2 — NOCTOSIHHBIN TOK OT 0 MA go 20 MA,
4) HanpsixkeHune nutaHua kog 220 - 220B nepemeHHOro Toka,
5) ucnonHexue nepegHen naHenu kog UA — yKpanHckoe.

BHumaHue! [Mpwu 3aka3e npubopa HeoOGX0AMMO yKa3biBaTb €ro NOfHOE Ha3BaHWe, B KOTOPOM MPUCYTCTBYHOT AuanasoH
BXOZHOr0 CMrHana, TUn aHanoroBoro curHana, HanpshkeHve nuTaHus npubopa n ncnonHeHue nepeaHen naHenu.



1.3 TexHM4YeCcKue xapakTepuCcTUKM nsgenus

OcHoBHble TexHudeckue xapaktepuctuku BINBI-10 oTBeyatoT ykaszaHHbIM B Tabnmuax 1.3.1 — 1.3.6.

1.3.1 AHanoroBble BXOAHble cUrHanbl

Tabnuua 1.3.1 - TexHnyeckme XaPaKTEPUCTUKU aHaNoroBoro BXogHOro curHana

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KonunyecTBo aHanorosbIx BXO40B

1

Cxema NoAKniYeHns aatymka

4-npoBogHasi

[rnana3oH nameHeHs BXOOHOro curHana

ot 0 go 10 MlH
ot —10 go +10 mI'H

PaspeLuatoasi cnocobHocTb ALLM

16 paspsigoB

NorpeLHoCcTn n3MepeHua BXxogHoro curHana

Mpenen gonyckaemor OCHOBHOWM NpUBeAEeHHOM

+0,25%

Mpegen gonyckaemow 4ONOMHUTENbHOM
NOrpeLUHOCTU, BbI3BaHHON N3MEHEHNEM
TemnepaTypbl OKpyXatoLlen cpegbl

<02%/10°C

Mpegen gonyckaemow 4ONOMHUTENbHOM
NOrpeLUHOCTU, BbI3BaHHON N3MEHEHNEM

AnanasoHax, ykasaHHbIx B Tabnuue 1.3.5

HanpsaXeHna NnuTaHna oT HOMUHarnbHOro 3Ha4eHua B

<0,2%

Mpegen gonyckaemow 4ONOSHUTENBHOM

MarHWTHbIX U NEepPeMEHHLIX Monen ceTeBon
4YacTOThl C HANPsPKEHHOCTLIO Ao 400 A/m

NOrpeLuHOCTH, BbI3BaHHON AENCTBMEM MOCTOSHHbIX

<0,2%

Mpegen pgonyckaemow A4ONONHUTENbHOM
NOrpeLUHOCTU, BbI3BaHHON N3MEHEHUEM

Tabnuue 1.3.2

CONpPOTUBIIEHUA HArpy3kn Ha 50% ot aonyctmMmoro
3Ha4YeHnA ConpoTnBIIEHNA Harpyskn, ykadaHHOro B

<0,2%

(HaCTpaMBaeTCﬂ I'IOJ'IbSOBaTeJ'IeM)

BcTpoeHHbIn y3en nuHeapusaunm CurHana gatymka

nveetca

1.3.2 AHanoroBbI BbIXO4HOM cUrHan

Tabnuua 1.3.2 - TexHn4Yeckme xapakTEPUCTMKN aHanoroBoro yHMULMpoBaHHOMO BbLIXOAHOMO curHana

TexHU4ecKas XxapakTepucTuka

3HaueHune

KonunyecTBo aHanoroBbIX BbIXO40B

1

Tun BbIXOOAHOIO aHanoroBoro curHana

YHudmumposaHHblie (FTOCT26.011-80)

[MOCTOSAHHBIN TOK:

OT1 0MmA go 5 MA, RH <2000 Om

Ot 0 MA go 20 MA, RH <500 Om

Ot 4 MA no 20 MA, RH <500 Om

HanpspkeHne nocTosiHHOro Toka (Mo OTAENbHOMY 3aKasy):
OT0Bpgo10B, RH2=20000Om

BenununHa nynbcaunn BbIXOAHOro curHana
NOCTOAHHOIO TOKa U Hanps>XXeHus

< 0,25 % BepxHel rpaHnLbl USMEHEHMUS BLIXOAHOTO CUrHana

1.3.3 iuckpeTHble BbIXOAHbIE CUTHaNbI

Tabnuua 1.3.3 - TeXHNYECKME XapaKTEPUCTUKN ANCKPETHBIX BbIXOAHbBIX CUrHaNoB. PeneHbin BbIxoa

TexHU4yecKas XxapakTepucTuka

3HaueHue

Konunyectso ANCKPETHbIX BbIXO40B

2

Twvn BbiIxoga

MepekntovaroLLme KOHTaKTbl pene

MakcumanbHoe Hanps>XxeHne KoMmyTauuum

nepeMeHHOro Toka (aencTByoLee 250B

3Ha4eHue)

MakcumanbHoe 3HaYeHue nepeMeHHoro < 8 A npv pe3nCTUBHOIA Harpy3ske

TOKa < 3 A npuv HAYKTUBHOW Harpyske (cos®=0,4)

MakcumanbHoe Hanps>xeHne KoMmyTauuum
NOCTOAHHOIO TOKa

ot 5B oo 30B

MakcvmanbHoe 3HadYeHVe NOCTOSHHOTO ToKa
MNPy KOMMYyTaLMUW Pe3UCTUBHOMN Harpyskom

otrT10MAO05A

[anbBaHM4Yeckas pa3Bsiaka ANCKPETHbLIX
BbIXO[10B

BbIxoabl ranbBaHUYeCKN M30MPOBaHbl Mexay cobol, OT BXOAA U OCTarbHbIX
Lenen, HanpshkeHne ranbBaHNYeckon pasesaskn He meHee 1500 B

CwrHan noruyeckoro "0"
CwurHan normyeckon "1"

PaSOMKHyTOS COCTOsAAHME KOHTaKTOB pene
SaMKHyTOG COCTOSAHME KOHTaKTOB pene




1.3.4 NocnepoBatenbHbLIN MHTEepdenc RS-485

Tabnuua 1.3.4 - TexHNYECKME XapaKTEPUCTUKM NOCefoBaTeNbLHOro MHTepdenca RS-485

TexHuyeckas XapakTepucTuka

3HavyeHue

Twn kaHana

ACUHXPOHHbIN NOMyAYyNneKkCHbIN (NpyemM v nepedaya nayT no ogHow nape
NPOBOAOB C pa3gesieHnemM Mo BpeMeHu)

KoHdpurypauum cetu

MHoroTouveyHas

KonunyecTso npuemonepeaaTymkos

32 npuemonepegarynka Ha O QHOM CermMeHTe

MakcumanbHas gnvHa nHum B npegenax
OJHOro cermMmeHTa cetu

1200 meTpos

KonnyecTBo akTMBHbIX NepeaTynkon

1 (Tonbko 0AWH NepeaaTyuK aKkTUBHbIN)

MakcumanbHoe KOnnM4ecTBo Y3510B B CeTn

250 c y4eToM MarmcTparnbHbIX yeunurenem

XapaktepucTuka
CKOpOCTb 0OBMeHa/aAnnHa NHUU CBA3M
(3aBMCMMOCTb 3KCMOHEHLUManbHas):

62,5 kbut/c 1200 m (ogHa BuTas napa)
375 kbut/c 300 m (ogHa BuTas napa)

lMpumeyaHue. Ckopocmu obmeHa 62,5 kbum/c u 375 kbum/c 02080pPeHbI
cmaHdapmom RS-485. Ha ckopocmsix obmeHa cebiwe 115 kbum/c
peKkomeHOyemcsi UCM0/1b308aMb IKPAHUPOBAHHbIE 8UMbIE Mapbl.

Twun npvemonepeaaTynkos

OndpdepeHumanbHbii, NOTEHLMANbHbIN

Bug kabens

BuTtas napa, akpaHMpoBaHHasi BUTas napa

[anbBaHWYeckas pasBsi3ka

MHTepdenc ranbBaHn4eckn n3onnupoBaH ot APYyrnx Bxo4oB-BbIXOO0B U
OCTallbHbIX Lenewn, HanpshxeHne rarbBaHNYeCcKon pasBs3kn He MeHee 500 B

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHune uHtepdeinca

[ns koHurypmposaHus npudopa, Ans MCNonb3oBaHWsA B Ka4yecTBe yaarneHHoro
npeobpasosaTens npu paboTe B COBPEMEHHbIX CETSX yrnpaBneHus n cbopa
nHdopmaummn (Npuema-nepegadv KomaHg v AaHHbIX)

1.3.5 dnekTpuyeckme aaHHble

Tabnvua 1.3.5 - TexHuyeckne xapakTepucTUKM NEeKTPONUTaHNs

TexHunYecKas xapakTepuctuka 3HauyeHue

OnekTponuTaHue (NOAKMIOYEHNE K CETH) ~ 220 (+22; —50) B, (50 1) 'y
=24 (+12;-6)B

MoTpebnsiemas MOLHOCTb 6 BA
Tok noTpebnenns no nutaxHuio 24B <200 mA
MopgkntoyeHve C nomoLbto pasbeM — KNembl
1.3.6 Kopnyc. YcnoBusi akcnnyatauum
Tabnuua 1.3.6 - Ycnosus akcnnyataumu

TexHuYecKas xapakTepuctuka 3HauyeHue

Twn kopnyca

JInTon nnactmaccoBbIi KOpnyc € 3axBaTom Ans MoHTaxa Ha DIN-penbc 35 mm

Kpennexuve kopnyca

B anekTpowumTtax

abapuTtHble pasmepsbl (B x LU x M), mm

115 x 100 x 110

TemnepaTypHbIn guanasoH

-40°C ... +70°C

Knumatunyeckoe ncnonHeHve

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3
KoHAeHcauum Briarn (npu Temnepatype +30°C) B 3aKpbITbIX MOMELLIEHVSAX NpK
OTCYTCTBUM B BO3JyXe MblfN, arpecCcyBHbIX NapoB 1 ra3oB

ATMOCdepHoe faBrneHve

ot 84 no 106,7 klMa

Bubpauuns ¢ yactoTou o 60 Ny c amnnutygor go 0,1 mm
MomeLleHne 3aKpbITOE B3pbIBO-, NOXapobesonacHoe
[MonoxeHue Npu MoHTaxe JTroboe

CTeneHb 3aWmThbl IP30

Macca < 0,65 kr

1.3.7 Mo cToWKoCTM K MexaHW4YeckoMy BO3fencTBuio npeobpasoBatens BIMBI-10 oTBevaeT ncnonHeHuto 5 cornacHo

FOCT 22261 .

1.3.8 CpeaoHee Bpemsi HapaboTKM Ha OTKa3 C YY4eTOM TEXHWYECKOro OBCMyKMBaHUS,

PYKOBOACTBOM MO 3KcnnyaTaumu, - He meHee Yyem 100 000 yacos.
1.3.9CpepnHee Bpems BoccTaHoBeHust pabotocnocobHocTn BINBI-10 — He Gonee 2 yacos.

pernameHTnpoBaHHOIoO

1.3.10 CpegHun cpok akcnnyataumm — He MeHee 10 net. Kputepuii OOnyCTMMOWM rpaHuubl JKCnnyataumm —
3KOHOMUYECKasa HeuenecoobpasHOCTb AanbHENLIEN SKCnyaTaumm.

1.3.11 CpegHuin cpok xpaHeHuns — 1 rog B ycnosusix no rpynne 1 FOCT 15150-69.

1.3.12 WUsonsuus anektpuyeckux uenen BrBI-10 oTHocuTenbHO kopryca M Mexay cobol npu Temnepatype
okpyxatowen cpeabl (20 + 5) °C 1 OTHOCUTENbLHOM BraxHOCTU Bo3gyxa A0 80% BblOaepXuBaeT B TeYeHUMU 1 MUHYTbI
OeNCTBME UCMbITAaTENbHOIO HanpshXKEHUs NpaKkTU4eckn cuHycoupanbHon dpopmbl yactotonm (50 + 1) My ¢ gencreyrOLUM
3HaYeHnemMm:

— 1500 B — onsa uenen ¢ HoMMHanbHbIM HanpsikeHnem o 250 B,

— 500 B — gnsa uenen ¢ HoMMHanNbHbIM HanpsikeHnem o 50 B.

1.3.13 MuHMManeHO AOMYCTMMOE 3MEKTPUYECKOE COMPOTMBIIEHME U30MALUN NPWU TemnepaType OKpyXawwen cpefbl
(20 £ 5) °C v oTHOCUTENBLHOW BNaxHOCTM BO3dyxa Ao 80% cocTtaenseT He meHee 20 MOwm.




1.4 CocTtaB nsgenusa
1.4.1 KomnnekT noctasku npeobpasosatens BIMBI-10 npuBeaeH B Tabnuue 1.4.1.

Tabnvua 1.4.1 - KomnnekT noctaBku npeobpasosatens bIMBI-10

O6o3HaveHve HawnmeHoBaHve nsgenvs Konnyectso

MPMK.411624.001 Brnok npeobpasoBaHus curHanos AaTt4MKoB B3aMMHON 1
nHgyktmeHocTn BIMBI-10

MPMK. 411624.001 NC Macnopt 1 9k3.
MPMK. 411624.001 P3 PykoBoAcTBO Mo aKkcnnyataumm *)
734-103 PoseTka npsmas 1
232-104/026-000 PoseTka yrnosas 1
232-105/026-000 PoseTka yrnosas 1
232-106/026-000 PoseTka yrnosas 1
231-131 Pblyar MOHTaXHbIN 1
734-230 Pblyar MOHTaXHbIN 1

*) 1 3K3. npu noctaske Nto6Oro KONMYECTBa U3genui AaHHOro TUNa B OAMH agpec

1.5 YcTponcTBo nsgenus

1.5.1 MNpeobpasoBatens BINBI-10 ckoHCcTpynpoBaH Mo 610YHOMY MPUHLIMMY W BKIIOYAET:

® INTOM YOApPONPOYHbIN NacTMaccoBbI KOPMYC,

e (pbpoHTanbHbIN 60K NepegHen NaHenu ¢ anemeHTamy obcnyxmeBaHuns (KnaBsmaTypow) 1 MHAMKaLWK,

e ONOK 3afHeN YacTu C YCTaHOBMEHHbIMM 3axBaTamu Ansa moHTaxa Ha DIN penbc.

1.5.2 CeTeBoWi pasbeM 1 pasbembl AnNst MNOOKMIOYEHNS] BHELLHUX BXOAHbIX W BbIXOAHbIX Lenen pasMelleHbl CBEpPXY U
CHU3y npubopa.

1.6 CpeACTBa U3mMepeHuns, MHCTPyMeHT U NPUHaANexxXHOCTU
1.6.1 lNMepeyeHb cpeacTB U3MepeHUs, NHCTPYMEHTA U NPUHAANEXHOCTEN, KOTOpble Heobxoaumbl MpKU 3KcnyaTaumm
npeobpasoBatens blBI-10, npuBeaeHsbl B Tabnuue 1.6.1.

Tabnuua 1.6.1 - NepeyeHb cpeacTB M3MEPEHNS, MHCTPYMEHTa 1 MPUHAANEXHOCTEN, KOTOpble HEOOXoAMMbI MpK KchnyaTaumn 6roka
BlMBI-10

HavmeHoBaHWe cpeacTB U3MEPEHNS, MHCTPYMEHTa U H
o asHayeHue
NPUHaANEeXHOCTEN
1 BonbTmeTp yHMBepcanbHbiv L300 VI3mepeHune BbIXOQHOrO CUrHana u KOHTPOSb HaNpPsKeHNs NUTaHUs
2 MarasnH KOMMNIeKCHOW B3auMHOW UHAYKTMBHOCTM P5017/1 3agaTtyuk curHana
3 MerommeTp ©4108 3amepeHune conpoTMBNEHNS N3oNsaummn
4 TnHUeT MeguUMHCKNIA [MpoBepka kayecTBa MOHTaxa
5 OTBépTKA Pasbopka kopnyca
6 Msrkas 653b OuyucTKa OT NblK U rpsiav

1.7 MapkupoBKa u nriomoéupoBaHue

1.7.1 MapkupoBka Onoka BbinonHeHa cornacHo NOCT 26828 Ha Tabnuuyke ¢ pa3vepamu cornacHo FOCT 12971,
KOTOpas KpenuTcsa Ha BOKOBYHO CTEHKY Kopryca U3genus.

1.7.2 Ha Tabnnyke HaHeceHbl Takne ob603HaYeHus:

a) ToBapHbIV 3HaK NPeAnpuUATUS-M3roTOBUTENS;

6) HanmeHoBaHWe U3nenvs;

B) ycnoBHoe 0603Ha4eHuE;

r) o603Ha4YeHNE UCTIONHEHUS;

[) NOPSIAKOBLIN HOMEP U3AeNns No CUCTEME HyYMepauun NpeanpuaTUa-n3roToBUTENS;

€) roa v KBapTan U3roToBreHNs;

1.7.3 NMnombrpoBaHue nsgenvs NpeanpusiTUEM-U3roToBUTENEM MPU BbIMyCKe M3 MPOU3BOACTBA HE NPEeAYyCMOTPEHO.

1.8 YnakoBkKa

1.8.1 YnakoBka n3genusa cootsetctByeT TpeboBaHusam FOCT 23170.

1.8.2 Visgenve B COOTBETCTBUM C KOMMIIEKTOM MOCTaBKM YNMAKOBAHO COMTACHO YepTexam NpeanpuaTus-n3roToBuTens.

1.8.3 Visgenue B TpaHCMOPTHOW Tape TPaHCNOPTUPYETCS MENKMMU OTNPaBNEHNSAMU XXeNe3HOAOPOXHbIM TPaHCMOPTOM
(KpbITEIMM BaroHamu) Unn ApyruM BUAOM TpaHcrnopTa.

1.8.4 Visgenve noasepxeHo koHcepBauum cornacHo FOCT 9.014 ans rpynnbl llI-I, kateropum n ycnosuin xpaHeHusi u
TPaHCNOPTUPOBKY - 4 (BapuaHT BPeMEHHOW BHYTpeHHen ynakoBku BY-5, BapuaHT 3awmtel B3-10).

1.8.5 B kayecTBe NoTpebMTENLCKON Tapbl NPUMEHSIIOTCSA KApPTOHHbIE KOPOOKM U3 ropMpoBaHHOrO KapToHa COrfacHo
[OCT 7376 1 MeLLKX U3 NONUITUNEHOBOW NNEHKN TonLnHon He MeHee 0,15 mm cornacHo TOCT 10354.

1.8.6 lNpu ynakoBke NpMMeHeHbl aMopTMU3aLnOHHbIE MaTepuansl cornacHo FOCT 5244.




2. HazHayeHune. PyHKLUNOHASIbHbIE BO3MOXHOCTHU

Mpeobpasosatenn BIBI-10 npeactaBnsoT cobOM HOBBLIA KNAcC COBPEMEHHbIX YHWBEPCanbHbIX OOHOKaHarlbHbIX
6nokoB Npeobpa3oBaHUs CUrHaNoOB 4ATYMKOB B3aVIMHOW UHAYKTUBHOCTH.

MpeobpaszoBatens BIMBI-10 no3sonsetr obecneunTb BbICOKYD TOYHOCTb M3MEPEHMSI TEXHONOMMYEeCKoro napameTpa.
Omnu4umernbHoli ocobeHHocmbio npeobpasosaTtens BlBI-10 sBngeTca HanuuuMe ranbBaHWYECKOW W30OMALUKU Mexay
BXOZOM, ANCKPETHLIMU BbIXOAAMU U MHTEPEENCHBIM BbIXOAOM, M LIENbIO MUTaHUS.

lMpeobpa3oBatenb npegHasHayeH Kak ANsi aBTOHOMHOrO, Tak M Ans KOMMMEKCHOro umcnonb3oBaHus B ACYTIl B
3HepreTuke, MeTannyprum, XMMmM4eCcKon, NULLEBON N APYrMX OTPACNAX NPOMbILLIIEHHOCTM U HAPO4HOM XO35ICTBE.

lpeobpazoeamens BI1BI-10 npedHa3Ha4YeH:

® NS HEMpepbIBHOrO NpPonopunoHanbHOro npeobpasoBaHnst curHana gatynka B3avMHOW MHOYKTMBHOCTU Ha OCHOBE
anddepeHymnanbHo-TpaHCHOPMaTOpPHOro npeobpasoBaTens B YHUPULMPOBAHHBLIN CUrHaN MNOCTOAHHOrO TOKa, a Takke
00paboTku, NpeobpasoBaHMs M OTOOPaKEHWUst ero TeKyLero 3Ha4yeHWsi Ha BCTPOEHHOM YeTbipexpaspsgHoM LndpoBOM
aucnnee,

e npeobpasoBaTenb paboTaeT Kak yCTPOWCTBO CUrHaNu3auuv BbIXOA4A M3MEPSEMON BXOOHOW BEMWYMHbBI 32 YCTaBKu
curHanusauum,

e npeobpasoBaten GOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHamnbl YNpPaBneHUs BHELUHWM WUCMOMHUTENbHbIM
MexaHn3MoM, obecneyumBas QUCKPETHOE ynpaBreHue B COOTBETCTBUM C 3a[aHHON Nonb3oBaTeneM Nornkon paboTsl,

e npeobpasoBaTenb OPMUPYET CuUrHanbl TEXHONOrMYeckow curHanusaumu. Ha nepegHenm naHenn wumeroTcH
MHOUKaATOPbl AN CUrHanuM3aumyM TEXHONMOMMYECKM OMacCHbIX 30H, CUrHambl MPEBbILLEHUS (3aHWXKEHUS) KU3MEepSeMOro
napameTpa,

e npeobpaszoBatenb bBIBI-10 MoxeT wucnonb3oBaTbCs B CUCTEMax CUrHanu3auui, OnoKMpPOBOK W 3aluuT
TexHornornyeckoro obopynoBaHus.

Cmpykmypa npeo6bpasoeamensi BIBI-10 nocpedcmeomM KoHghu2ypauyuu Moxem 6bimb
U3MeHeHa makum o6pa3oM, 4Ymo Mo2ym 6bimb peweHbl crsedyowue 3adaqu
asmomamus3sauyuu:

v [peobpasoBaTtenb-MHANKATOP OAHOrO NapameTpa C CUrHanusauuein MUHMMyMa U Makcumyma
v/ YCTPOWCTBO cUrHanmaaumu, AByX- UK TPEXNO3NMLIMOHHOIO yNpaBreHus
v CucTteMbl L poBO MHANKALUM TEXHONMOrMYECKUX NapameTpoB

v’ YpaneHHble YCTPOWCTBa CBSI3W C 06EKTOM M MHAMKaLMe
v TeppuTopuanbHO pacnpeaeneHHble U NokanbHbie CUCTEMbI YNpaBneHus

v’ YaaneHHbIi c6op AaHHbIX, AUCNETYEPCKUN KOHTPOTb, YNpaBeHne NpoM3BOACTBOM

BHyTpeHHss nporpammHas namaTtb npeobpasosatens BIBI-10 cogepxut 6Gonbluoe KONMMYECTBO CTaHAapTHbIX
PYHKUMA, HeOoOXOAMMbIX ANS YNpaBreHWs TEeXHONMOTMYECKUMW npoueccamMyv U pelleHus OOnbLUMHCTBA MHXEHEPHbIX
NPVKNagHbIX 3a4ady, HanpuMep, Takux Kak:

® CpaBHeHWe pesynbTaTa npeobpa3oBaHus ¢ ycTaBkaMyu MUHUMYM Y MaKCUMYM, Y CUTHANMN3aumio OTKIOHEHWN,
e NporpamMmmHas kanubpoBka kaHana no BHeLHeMy 06pa3L0BOMY MCTOYHUKY aHanoroBoro curHana,

e undposas punbTpaumns (ans ocnabneHns BNUSIHUSE NPOMBILLNEHHBLIX MOMEX),

e npeobpasoBaTensi BXOAHOIO CUrHana MateMaTU4eckumm yHKUUSMM,

® KyCOYHO-NIMHENHAs MHTEPNoNsAUNst BXOOAHOIo curHana no 40-ka Tovkam,

e MacLTabpoBaHue LwKanbl U3MepsieMoro napameTpa,

® NHTErpuUpOBaHNE aHanoroBoro curHana,

® KOHbUrypmpoBaHmue norvku paboTbl BbIXOOHbLIX ANCKPETHBIX YCTPOWCTB 1 Mp.

MpeobpaszosaTtens BIBI-10 koHurypupyeTcss npyu nomowum nepegHen naHenu npubopa wunu yepes ranbBaHUYECKU
pasgeneHHbin uHtepdgenc RS-485 (npotokon ModBus), 4To Takke no3BonseT wucnonb3oBatb Npubop B KadecTBe
yOaneHHoro yCTponcTBa Npu paboTe B COBPEMEHHbIX CETSX ynpaBneHus n cobopa nHdopmaumm.

MapameTpbl KOHGUrypaumm npeobpasoBatens BIMBI-10 coxpaHATCs B 3HEProHEe3aBUCUMON NaMSATY.

Mpeo6pasoBatens BIBI-10 MoxeT u3rotaBnMBaTbCA MO WHAMBUAYANIbHOMY TeXHUYECKOMY 3ajaHuUI0 AnA
BbINONTHEHUA KOHKPETHOW TeXHOJIOrM4eckom 3agavu.
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3. KoHCcTpyKuMa nsgenua n npuHumMn paboTbl

3.1 NepegHAn naHenb npubopa

[Ona HabniogeHus 3a TexHonormdeckum npoueccom npeobpasosatens bBlBI-10 o6opygoBaH akTMBHbLIM
YyeTblpexpaspsiaHbiM  UMAPOBLIM AUCTEEeM ANS OTOOpaxeHus U3MEpPSEMON BeNWYMHbI, HEOOXOOUMBIM KONUYECTBOM
Knaeuw 06CNYyXMBaHUS W CUrHaNM3aUMOHHbLIX CBETOAWMOAHBIX WHAMKATOPOB NS PasfUYHbIX CTaTyCHbIX PEXWMOB W
curHanoB. BHelwHun Bug nepefHer naHenun npeobpasosatens BIrBI-10 npuBeageH Ha pucyHke 3.1. MabaputHble pa3mepsl
npubopa NpUBEOEHbI B MPUMNOKEHNUN A, g,
CeeToanoaHbie
NHOUKaATOPbI
— MAX, MIN

—
14 15 16 17 18
BPVI-10 . =,
out

14 15 16 17 18

..................... BMnBI-10

leq)pogoﬁ 0 e
avennen :
npubopa

BAXiA © PWR

=
O
&
O
=
3

CBeToaMoaHbIN
nHavKaTop
MHTepdpenca

o

22 23 24 25 u5 27 ) o s

Knasuwm 525 o0 25 36.21

nporpamMmmMmupo-
BaHWUA

CBeToanoaHbie
nHAMKaTopbI
K1, K2

a) VicnonHeHue nepedHell naHesnnu Ha PyCCKOM 5I3bIKe 6) UcnonHeHue rnepedHeli naHenu Ha aHa/IuliCKOM si3bike
PucyHok 3.1 - BHewHul eud nepedHeli naHenu rpeobpaszoesamesnsi BPVI-10 (Bl1BI-10)

3.2 HasHauyeHue undpooro gucnnes NAPAMETP

Lindposon aucnnert nepepHeit naHenu B pexume PABOTA vHOuUMpyeT 3HauYeHWe WU3MepsieMOW BENUYUHBI, Unn
3HayYeHUe Ha BbIXO4e NPOrpamMmmMHoOro yHKLMOHaNnbLHOro Groka.

B pexume KOH®UITYPUPOBAHUE undpoBoi avcnnen MHAMLMPYET YPOBEHb KOHUrypauum, 3aTeM HOMep MyHKTa
MEHI0, 3aTeM, Muras, - 3Ha4eHne napameTpa BblIOPAHHOIO MyHKTa MEHHO.

3.3 HasHauyeHMe cBeTOAMOAHBLIX UHOUKATOPOB

o HaukaTop A CeeTuTca (MWraeT), ecnu 3HayeHne M3mMepsaemMon BENMYMHLI NPEBbILLAET 3HAYEHNEe YCTaBKM
curHanunsauunm oTknoHeHnsa MAX.

e UHpaukatop V Ceetutca (MWUraeT), ecnu 3HayeHue WU3MEPSIEMON BENNYUHbI MEHbLUE 3HAYeHWs YCTaBKu
curHanunaauum otknoHeHns MIN.

o NHgukaTtop K1 CeeTtuTtcs, ecnuv BKIKYEH NepBbIV ANCKPETHbIN Bbixog DO1.

o Unpgukatop K2 CBeTuTCS, €cnu BKIMYeH BTOPOW AUCKpeTHbIN Bbixoa DO2.

o UHaukaTop RS-485 | Muraert, ecnv nponcxoauT nepegada AaHHbIX N0 MHTEPdECHOMY KaHany CBA3W.
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3.4 Ha3zHauyeHue KnaBuLl

o KnaBuwa [A]

Knasuwa UP(BonbLue).

B pexxume PABOTA vcrionb3yeTtcs Ans nepeknioyeHns Mexay pexnMmaMmm oTobpaxeHus TekyLwmx n
HaKOMMEHHbIX 3HAYEHU N3MepPAEMbIX TEXHUYECKUX BEMNUYWH.

B pexunme KOHD®PUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HaveHus napameTtpa
HacTpoWku npubopa. MNpu KaXKaoM HaxKaTuW 3TOW KraBuLLKM OCYLLECTBNSAETCA yBENNYEHNE 3Ha4YeHns
namMeHsieMoro napametpa. [pn yaepXvBaHUM 3TON KNaBULLKM B HAXXATOM MOSIOXKEHUN YBENUYeHne
3HaYEHU NPONCXOAUNT HEMPEPbLIBHO.

e KnaBuwa [V]

Knasnwa DOWN(MeHbLue).

B pexume PABOTA BmecTe ¢ knasuwein MENU [{}] ucnonb3yetcs Ana cbpoca HaKoMMeHHbIX
(MHTerpanbHbIX) 3Ha4YEHUIN N3MEPSEMbIX TEXHUHECKUX BEMUYMH.

B pexnve KOHO®UIYPUPOBAHMUE wucnonb3yetca AOns WM3MEHEHWs 3HA4YeHust napameTpa
HacTporiku npubopa. [MpyM KaxaoM HaxaTuM 3TOM KNaBWULLKM  OCYLLECTBISIETCS YMEHbLUeHue
3HayeHunss nameHsiemoro napametpa. [lpu ygepxmBaHWM 3TOW KMaBULLIM B HaXKATOM MOSOXEHUM
YMEHbLUEHUE 3HAYEHUN MPOUCXOOUT HENPEPBIBHO.

o KnaBuwa [t Y]

Knasuwa MENU(MeH1o).

B pexvnme PABOTA cnyxuT Ons Bbi3oBa MeHK KoHdwurypauuu. Bmecte c knasuwen [V]
ucnonb3yeTca Ans cbpoca HaKoMMAeHHbIX (MHTerpanbHbIX) 3HAYEHUIA M3MEPSEMbIX TEXHUYECKUX
BEITNYMH.

B pexxume KOHOUTI'YPUPOBAHMUE ncnonb3yeTca Ans NnpoaBUXKEHUs NO MEHI0 KOHdurypauun, ans
noaATBepPXKAEeHUA BbINOMHAEMbIX AEWCTBUA WnM onepaumi wn  gns  ¢ukcaumm BBOAUMbIX
3Ha4YeHUN.

3.5 CtpykTypHas cxema npeobpasoBartens BINBI-10

CtpykTypHasi cxema npeobpasoBatens BINBI-10 noka3aHa Ha pucyHke 3.5.1.

\
L

-

gM | r Y3en npeodpasoboHua 5B —~—] © 7 :Unum
4 | CuzHann dam4uka H= ~
B3aumHoU uHAykmuBHoCmu -158 =

\
\
\
\
\
\
\
| [HT
\ R f
—1 | ny ‘ ®C Taa il y U [=flP,-P)
I I \ | > — | |
[luppeperuvansto- | | |
mecpopromopet ! oo ______1
wesposbwer, | < T T .
|
\
| AL PV Masens UHBLKamuuy u kaaBuamuyps :
P, P, | 1 |
| OUHKUUOHAAHAL] ook - '
} Al Y S anepamLBroz flozueckud Bok o1l
‘ %_‘ HOPMOAU3OLUU U paded.s u - Ucmpoicribo :
| vacumaBupobokus QUHKLUOHAEHo KOHQUzLpauL Cpubnents ozl |
\ PV 510K - CUzHOIU30map Z |
| [ vameramuseckue || |
| Y3en undukayuu . Madune cemefozo RS-485
| U ynpafineHus DetcreAul 0dveHD Z |
\

YM — ycunumenbs mowHocmu, I — 3adarowjuli 2eHepamop, NY — uamepumernbsHbil ycunumerns, @C —
asocmewarouiee 38eHo, [ — CUHXPOHHbIU Bemekmop, Y — ycunumens, B — ebinpamumens, K — koppekmop, NHT —
npeobpaszogamernb «HarnpsixeHue — mok», R — conpomueneHue (Hazpy3ka 8bix0OHO20 Kackada ycunumens Y), AL —

aHarnoeoeo-yugposoli npeobpasosamerib

PucyHok 3.5.1 — CmpykmypHasi cxema npeobpasoeamernsi bI1BI-10
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3.6 NMpuHUMN paboTbl npeobpasoBartens BINBI-10

MpeobpaszoBatenb BIBI-10, cTpykTypHass cxema KOTOporo npuBedeHa Ha pucyHke 3.5.1, npegcrtaBnsieT cobon
YCTPOWCTBO HEMNpepbIBHOIO NPOMopuUyoHanbHOro npeocbpasoBaHns cuUrHana garydvka B3avMHOW MHOYKTUBHOCTM Ha OCHOBE
anddepeHumnansHo-TpaHchopmMaTopHOro npeobpasoBaTens B YHUMULUUPOBAHHBIA CUrHaM MOCTOAHHONO TOKa, a Takke
06paboTku, npeobpas3oBaHMA U OTOOpaKEHWs! ero TEKyLLero 3HayeHUst Ha BCTPOEHHOM YeTblpexpaspsaHOM LMPOBOM
avcnnee.

lMpeobpaszoBatens  BIBI-10  pa6otaeT nog  ynpaBneHMEM  COBPEMEHHOro,  BbICOKOMHTErpMPOBaHHOIO
MukpokoHTponnepa RISC apxuTtekTypbl. B NOCTOSHHOM 3anoMuHatoLem YCTPOWUCTBE pacrnonaraeTcs 6onbLlioe KOnm4ecTBo
MYHKUMA  ONs  pelleHus 3aday  KOHTpons u  ynpasneHus. [locpeacTBOM  KOHMUIypuMpoBaHWUS MOMb3oBaTerb MOXET
CaMOCTOSTENbHO HacTpamBaTb NPMOOpP Ha peLleHne onpeaeneHHbIX 3aaad.

MpeobpaszosaTtens BI1BI-10 ocHalleH y3nom npeobpa3oBaHusA curHana gartyvka B3avMHOW MHOYKTUBHOCTM, Y3IOM
MHAOMKALUMU W yNpaBlieHUs, CTOPOXEBbIMU CXeMaMWu Ans KOHTPONs LUMKIOB paboTbl nMporpamMMbl, 3HEProHe3aBWCHMMOWN
namsteto EEPROM, NVRAM ansi coxpaHeHus nonb30BaTeNbCKUX NapaMeTpoB KOHUIypaLmmu 1 aHHbIX.

BHyTpeHHsiA nporpamma npeobpasoBatens BIBI-10 dyHKUMOHWPYET C NOCTOAHHBIM BPEMEHHBIM LIMKIOM. B Havane
KaXOoro uuMkna BHYTpeHHen paboyen nporpaMMbl CHMTbIBAETCS 3HadYeHWe C y3na npeobpasoBaHus curHana gartdvka
B3aMMHOW MHOYKTUBHOCTU, NPOU3BOAMTCA CUMTbiBaHME M oBpaboTka knaBuaTypbl (nogaBneHue apebesra n obHapyxeHue
OOCTOBEPHOCTH), MPUEM KOMaHA M [aHHbIX U3 nocnegoBaTtenbHOro uHtepdenca. Mpn nomMoLwm 3TMX BXOAHbLIX CUMrHanoB
OCYLLECTBNAOTCA, B COOTBETCTBMM C 3anporpaMMupoBaHHbIMKU - (DYHKLUMSMU U MONb30BATENbCKUMW  NapameTpamm
KOHpUrypaumm, Bce pacyeThl. [Tocne aToro ocyLecTBnseTcs BbIBOA MHpOpMaLMM Ha OUCKPETHbIE BbIXOAA, UHANKALNOHHbIE
3MNeMEeHTbI, a TaKkke durKcaums BbIYMCMNEHHbIX BENWYMH ANS pexuma nepegayun nocrnefoBaTtenbHOro nHrepdeiica. Beigava
CcurHana Ha aHanoroBbIi BbIXOA Npeobpa3oBaTenst NPOUCXOAUT HEMPEPBLIBHO B HE3ABUCUMOCTM OT paboThl y3na nHaukauum
1 ynpaBneHus.

3.6.1 MpuHUMN pa6oTbl y3na npeo6pa3oBaHUs CUrHana gaTimka B3auMHOW MHAYKTUBHOCTU

3.6.1.1 V3mepuTenbHbii napameTp (pa3HOCTb [OaBfEHW, YypoBeHb M T.4.) NojarTcs Ha npeobpasoBaTenb C
AndTpaHcopMaTopHbBIM AaTYMKOM, KOTOpbIV coeanHéH ¢ 6nokom BIBI-10 gByms ABYXMpOBOAHLIMW NUHUSIMUK CBA3N. [1o
OAHOW NMUHWMM CBSA3N C Groka nNopaétca nuTaHve Ha nepBuYHYyto obmoTKy AndTpaHcdopmartopa, no BTOpoW — Ha 6rok
nocTynaeT BbIXOAHOW CUrHarn ¢ BTOPUYHON 06MOTKM AndpTpaHcdopmaTopa, NponopLyoHanbHbIi U3MepsemMoMy napameTpy.

3.6.1.2 MNutaHrne Gnoka ocyLecTBNAeTCA HeCTabunnaMpoBaHHbIM HanNpPsHKeHWeM NOCTOSHHOrO Toka. Ha Bxoge 6noka
yCTaHoBMNeH BbinpaAMuTenb (B), € KOTOPOro nuWTaHWe nocTynaeT Ha CTabunusatop HanpskeHUs W UMMNYMbCHbLIN
npeobpasoBaTenb. ViMnynbCcHbI Npeobpa3oBaTent dopMupyeT Bce HeObXoaumble HaMpsKeHus Ans nuTaHus 6noka, a
TaKKe BbINOMHAET PYHKLMIO ranbBaHUYECKOW pa3BA3kM 6roka oT Lenew nuTaHns.

3.6.1.3 Cxema 3apatowiero reHepatopa (') ctabunuavpoBaHa KBapLeBbiM pe3oHaTOpoM K opMupyeT MMMNymMbChbl
yactoTton 64 'y Ans cMHXpOHHOro getektopa (). MmnynbCbl C reHepatopa Tak >xe MNOCTynawT Ha dopMmupoBaTerb
CYHycOMAanbLHOro curHana, a ganblue — Ha yeunurenbs mowHocTn (YM). MNMocne ycunenns ato HanpsixeHne nogaércs B Lenb
nuTaHWsa nepBuYHON o6MoTKM AndTpaHcopmaTopa nepemMyHOro npeobpasosarens.

3.6.1.4 Co BTOpMYHOM 06MOTKM AndTpaHcdopmaTopa curHan, ¢ 4yactoTon 64 Iu, aMnnuTyaon, NponopumoHansHON
nM3MepsieMoMy napameTpy, MnodaéTca Ha uamepuTenbHbii ycunutenb (UY) u dasocmewaowee 3seHo (PC). lMocne
AeTekTmpoBaHusa getektopoMm ([1) NnocTosiHHas coctaBnswowwas curHana ycunmeaetcs ycunutenem (Y) n npeobpasyetcs B
CuUrHan nocTtosiHHOro Toka npeobpasosatenem (MHT). MNpu atom Ha MHT mMoxeT nocTynaTtb AOMNOMHWUTENbHBIN CUrHam ¢
koppekTopa (K), KoTopbI NMMHeapuayeT curHan ¢ npeobpasoBaTens B YeTbIpEX ToYkax AvanasoHa namepeHus. Koppekums
OCYLLECTBNSAETCH B YETbIPEX TOYKAX XapaKTepPUCTUKM MYTEM CYMMWUPOBaHWS K OCHOBHOMY CUrHamy AOMOSHUTENbHOrO,
perynmpyemoro no 3Haky u amnnuryae.

3.6.2 NpuHuMn paboTbl (pyHKLMOHANbLHOro 61oka HopmManusaumm 1 MaclTabupoBaHus

3.6.2.1 AHanoroBbIi curHan nocre Koppektopa C ysna npeobpasoBaHuWs curHana pJartyvka B3auMHOWN
VMHOYKTMBHOCTM MOJAETCs B Y3€N UHAWKAUUW U YNpaBreHusi, rge MpoxoauT COOTBETCTBYIOLLYK Mpouenypy obpaboTku.
[daHHaa npouegypa vcnonb3yeTcs ANs NpeAcTaBlieHUs aHanoroBOro curHana B HeobxoauMol nonb3oBaTento dopme
(HOpPMMpPOBaHHbIV CUrHanN B TEXHUYECKMX eamHuuax). Ha pucyHke 3.6.1 noka3aHa cxeMa ob6paboTkv aHanoroBoro Bxoaa.

3.6.2.3 Ha pucyHke npuHATbIe criegytowme 0603HaYeHUs:

1. Qunbmp umnynscHbIx nomex. Mcnonb3yeTca Ana nogaeBneHUs MMNynbCHbIX nomex. OnpeaensieTcs napameTpoMm
AIN1.05 «MakcmanbHasi ANUTENBHOCTb UMMYIBCHON NMOoMexu». Ecnn B kKakoM-nvbo LMKNe N3MepeHnsi TEXHOMNOrM4eckoro
napameTtpa OOHapyXeHO ero M3MeHeHue, TO MnpeanonaraeTcs BO3MOXHOCTb OENCTBUSA MOMEXM M BbIXOLHOW CurHan
cchopmmpyeTcs (C y4eTOM yCpeoHEeHNUs] U3MEPUTENbHbBIX 3HAYEHMI) N0 UCTEYEHUN YCTAHOBIIEHHOTO BPEMEHW ONUTENBHOCTU
nomexu. To ecTb, ECNN ANUTENBHOCTb N3MEHEHUST CUrHana Gornblue 3aAaHHOrO Trovexu, TO 3TO U3SMEHEHNE paCLEHNBAETCA
KaK eCTEeCTBEHHOE W MPUHUMAaEeTCs B AanbHenwwylo o6paboTKy C 3a0epKKoW BpeMeHU Tnowexs. Pabota gaHHoro cwmnbrpa
BHOCUT [OMONHUTENIbHOE TPaHCMOPTHOE 3anasgblBaHWE B CUCTEMY YMpaBlieHUsl, KOTOPOE paBHO BENUYMHE napameTpa
«MakcmmanbHas ANUTENbHOCTb MMMYIbCHOW noMexu». [Mo3ToMy Bcerga HyXXHO CTPEMUTbCS MUHMMU3MPOBATb [AaHHbIA
napameTp.
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2. Modynb Hopmanu3ayuu cueHana. ATOT MOAYNb HOpManusyeT BXOOHOW aHanorosbii curHan. BaxHon dyHkumen
AaHHOrO MOAYNsA eCTb KOHTPOMb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHamorosoro curHana Ha 10% 3a gmanasoH,
KOTOPbIN yCTaHaBnMBaeTCcs Npu Kanubposke npubopa, MoAyrnb NocbinaeT curHan B Gnok onepaTMBHOIO ynpaBrieHus U
KOHdUrypaLumnm o HeAOCTOBEPHOCTM AaHHbIX B kKaHane. Npy 3ToM ecnu curHan Hxe avanasoHa U3MeHeHUs — Ha LdpoBoOM
aucnnee roput £ L, npu npesbillieHMn 0aHHOMO AnanasoHa — Ha uudposoM aucrinee roput £~ H. B oBonx cnydasx
reHepupyeTcs cobblTve «paspbiB MUHWUK CBSA3W C AAaTYMKOM».

3. Mapamempsi kanubposku. OnpeaensloT TOYHOCTb KaHana U MEHSAITCA NpU 3aMeHe AaTyvka unu nepexoge Ha
Apyron Tun gatyuka. NogpobHee o kanMbpoBkax aHanNoroBoro Bxoga cMoTpuTe B pasgene 5.

4. O3KcrioHeHyuarnbHbIl unbmp. dunbTp Mcnonb3yeTcsa Ans NOAABMEHVMS MOMeX, a Takke Ans nogaBreHus
«gpebesra» uMHOUKAUMM (4acTbiX W3MEHEHWW MoKa3aHus wuHAMKaTopa Wu3-3a konebaHum BxOoO4HOrO napameTpa).
Onpepensietcs napametpom AIN1.04 «[NocTtosHHas BpemeHn LmdpoBoro punbTpay.

5. Modynb macwmabuposaHusi cugHana. ATOT MOA4YNb NMHeapu3upyeT 1 maclutabupyeT BXOAHOW CUrHam corracHo
3ajaHHON MONb30BaTENEM HOMWHANBHOW CTAaTUYECKOW XapakTepUCTWMKU AaTyuka, KOTOPbIA MOAKIOYEH K Bxody npubopa.
MmeeTcs B Buay, YTO UMEHHO 3[eCb BbIOMpPaAETCs TUM MOAKMIOYEHHOrO K kaHany pAaTuuka. [lonb3oBaTenb umeeT
BO3MOXHOCTb NMHEeapn30BaThb CUrHan no COOCTBEHHON KPMBOM NMHeapu3aLnmn.

6.Tabnuya KoopOuHam nuHeapu3ayuu cueHasa. [aHHaa Tabnuua onpedensieT KOOPAMHATbI MOMb30BATENbCKOW
nuHeapu3auun, napameTpbl KOTOPOW 3adatnTcs Ha ypoBHe koHdwurypaumm LNX1 n LNY1.

7. Modynb Koppekuyuu aHarno208020 cueHasna. B aTom mogyne curHan, npeobpas3oBaHHbIN B Npeablaylimx dnokax,
cMellaeTcs Ha 3agaHHoe norb3oBaTtenieM (ypoBeHb COR1) 3HaueHue. 3HayeHWe KoppekuuM CyMMUPYeTCsl C BXOOHbLIM
CUrHarNoOM WnKn BblYMTaETCS U3 BXOOHOMO CUrHana, B 3aBUCMMOCTU OT 3HaKa koadhduLMeHTa KOPPEKLIMN.

I
! o g |
| PUTLT UMTLCHEX Modyns HopMaAU3oULL KenoveHuUIMHD | 0000 | 1! CUzHON |
| NoMex CUzHana dunLmp [ / ‘
! 1 | |
Tn Mexu ° l
Al : " 100%e—— | | Modyns koppexuuu }
ezl | | : aHaozobozo cuzHann |
cAT ! 0%L—— | 0001 | |
I AN1CS (opavemps - 4 AN101 AN102 AIN1OL | ]! \
| kanuBpobku
| 3 6 | l
| XY | |
I
| - 0002| |
: DyHKUUOHINBH :: [~ :
| Bnak (LoD, CLinm LNXT00 - LNX135 |
| HODMOAU3OUWL U Tadnuua koopduwam  [NY100 - [NY139 | |
| Mocwmadupobanus MUHEGPU3TUUL CUZHOND b /

PucyHok 3.6.1 — briok-cxema ghyHKUyUOHanbHo20 br1oka Hopmanusayuu u macwmabuposaHus

3.6.3 MNpuHumn paboTbl PyHKLMOHANBLHOro 6G10Ka MaTeMaTU4YeCKMX BbIYUCIIEHUN

Mocne o6pabotkn BxogHoro cwurHana Al dyHKUMOHanNbHBIM GNMOKOM HOpManusaumm W MaclTabupoBaHus
dopmupyeTcs 3HaYEeHNEe M3MepPSIEMON BenuuUMHbI PV B TeXHMYECKMX eguHuuax. 3TO 3HAYeHUe MOXeT oTobpakaTbCs Ha
avcnnee nepegHen naHenw, nogaBaTbCA Ha KOMMapaTop, MOCMe Yero — Ha COOTBETCTBYIOLUMWA OUCKPETHbIA BbIXOA, a
Takke — 06pabaTbiBaTbCA OYHKLUMOHAMNBHBIM BIIOKOM.

B napameTpe HacTpoikM yHKUMOHaNbHOro 6noka matematudeckux BbldmcneHun (FNC1.00) nonb3oBaTenb
BbIOMpaeT, Kakyt 13 yHKUMA HeobxoaMMOo ucnonb3oBaTb. Bo3moxeH BapuaHT He WMCMnonb3oBaHUS (OYHKUMOHANbHOIO
6noka (napameTp paseH 0000).

Mpn FNC1.00 = 0001 dhyHKLUMOHAmMbHbBIA ONOK MaTeMaTU4eCKUX BbIYUCIIEHWUIA MEPexoauT B PEXMM UHTerpartopa
(pncyHok 3.6.2). ®opmyrna BbIMUCIEHNS UHTErPaNbHOro 3HaYeHnsa OyHKUMOHaNbHOro 6rnoka npeacraBneHa Huke:

k1
F(FNC]--OO:OOO]) = M . PV

k2(FNC1.03)
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MNepepaxnasn
navens npubopa nK

C BEpXHero

Cxema yHKUMM YPOBHS

WHTErTPUPOBAHUA KHOMKN ¥ 11 O
cyHKUMOHaNbLHOro g ©XMM cOpoca
6noka FNC1 s FNC.O1

no
nepenonHeHuio

3Ha4YeHue

pv K "
s OO =3 4 HTerpankLHoe
~- S

KoHTponb
nepenonHeHus

3anuce npu
BKITIOMEHUN
1MUH nuTaHus

Banuck ¢

PucyHok 3.6.2 — briok-cxema ghyHKUUU UHMez2puposaHusi oyHKUUOHabHo20 brioka MamemMamu4ecKux ebl4ucieHul

BxopgHas BenuumHa uHTerpansHoro 6roka (6nok pabotaeTt Kak cYeTyMK) Npu 3HadYeHnn koadbduuneHToB k1=1 n k2=1
OOMMKHA UMeTb eduHULBI n3MepeHns “TexH.ea/yac”. Bbixoa uHTerpaTopa npu aTom Oyaet B “TexH.ea”. Ecnu xxe BxogHowm
napameTp UMeeT Apyrve eAuHULbI U3MepeHus, Toraa nHTerpaTop macltabupyeTcs ¢ noMoLLbio KoadduumneHToB k1 n k2.
Hanpumep, HyXHO M3MepaTb KONMUYECTBO XUOKOCTM MO ee pacxoAdy, KOTopbii nsMepsieTcs B [i 3/‘|é|’ . Torga, nogGopom

KoadumumeHToB k1=60 n k2=1 macutabupyem UHTErpaTop, a Ha BbIXOA€E NMOMy4YnM KONMMYECTBO XUAKOCTU B [*, 3].

B tabnuue 3.6.1 npuBedeHbl 3HayeHMs1 k0adppuuMeHTOB k1 M k2 ONs OCHOBHbIX €OWHWUL, M3MEepeHusi napameTtpa
pacxoga. ®PyHKUMOHaNbHBIA OMNOK MpegycMaTpuMBaeT YeTbipe BO3MOXHbBIX pexuMmMa cOpoca WHTerpanbHbIX 3HAYeHWi
(tabnuua 3.6.2).

Tabnuua 3.6.1 — 3HaveHne koadbdrumneHToB k1 1 k2

1 60 3600 1
1 1 1 24

Tabnuua 3.6.2 — Pexumbl cbpoca MHTerpanbHbIX 3Ha4YeHun

Copoc no

FNC1.01 KnaBuwamu | pepenon- Co6poc c MNK

(perncTpsi 8,9)

\i+ e HEeHUIo

0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuo nnu

knasuwamu ‘W + &y
0003 Knasuwamu “¥’ + O’

0002

+
|
+

3.6.4 NpuHUMN paboTbl 6110Ka CUrHanM3auum

KoHTponb Bbixoga napaMeTpoB 3a rpaHuLbl YCTAaBOK CUrHanu3aumn npousBoauTcst Ans BenuumHbl PV 1 ans Beixoga
yHKUMOHanbHOro 6rnoka MaTemaTuyeckux BbluucneHun F. [Ons kaxgoro M3 3TMX NapamMeTpoB YCTaBKM MUHUMYMA,
MakCUMyMa U rMcTepesnc 3aaloTCsl Ha YPOBHSAX KOHUrypauum 3TMx napameTpoB. Takke 3TW YCTaBKM MOXHO 3ajaBaTb
yepes uHTepdec B COOTBETCTBYOLWUX pernctpax. CooTBETCTBYHOLLME PETNCTPLI yKa3aHbl B Tabnvue B.5.

MHOovkaTopbl Ha nepeaHern naHenv nokasbiBalT CUrHanmu3aumi Toro napameTpa, KOTOpbI BbIBOAUTCS Ha uudpoBor
aucnnen.

CurHanusaumss MoxeT OblTb C KBUTMpoBaHueM u 6e3. Ecnv napameTp oTobpaxeHws curHanmsaumm BblOpaH
ALRM.00=0001 (c KBAUTMPOBaHWEM), TO MpPU MPEBbLILIEHNN U3MEPSIEMON BENNYMHOW YCTaBOK CUrHanmMsauum B peructp
COCTOSIHUSI CMTHanu3auum 3anucbiBaeTcs «1» M MHOWKATOp CUrHanuMsauMm HadvHaeT muraTb. B pernctpe kBuTUpoOBaHWs
HaxoguTcs «0». Korga onepatop 3ameTun BbIX0of NapaMeTpa 3a YyCTaBKW CUrHanm3auum OH MOXET KBUTMPOBATb CUrHam Kak
C nepegHen naHenu knasuwen [A] (B perucTp KBUTUPOBaHNS «1» 3anncbiBaeTCs aBTOMATUYECKM), Tak 1 Yepe3 nHTepdenc
C BEPXHEr0 YPOBHS, 3an1caB B PErMcTp COCTOSHME KBUTUPOBAHUA «1».

3.6.5 MpuHuMN paboTbl OKHa OTOGpaXeHusn

OkHO oTOOpakeHus cocToMT M3 LMpoBOro Auchnes, WMHAUKATOPOB CUrHanmMsaumv M WHAMKATOpPOB AUCKPETHbIX
BbIxodoB. [peobpasoBatent BIBI-10 aBnaeTca npubopom ¢ OOHMM OKHOM OTOGpaXeHus, koTopoe MMeeT CcOBCTBEHHbIE
HacTpowviku umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyneT BbIBOOMTBCS Ha UMGPOBON AMCMNEN, NMOMOXEHWUs 3ansaTon Anst BbiIbpaHHOro napameTpa u cnocob oTobpakeHus
undpposoro gucnnes (MOCTOSHHO CBETUTCA UMK MUTraeT).
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3.6.6 MpuHUMN paboTbl NOrMYEeCKOro yCTpoucTBa

Jlornyeckoe ycTporcTBO MMeeT crnepytowme QyHKLUN:
e KoMnapaTop (YCTPOMNCTBO CPaBHEHWS);
® curHanusaTop;
® BYXMNO3NLNOHHOE yrpaBneHue.

HacTponkm norm4yeckoro ycTponcTea Npom3BoasaTCA Ha YPOBHE HAaCTPONKM OUCKPETHBIX BbIXOAOB.

MpuHuMn paboTbl NOrMYEcKoro YCTPOWCTBa MnokasaH Ha pucyHke 3.6.3. B nyHkte meHio DOT1.01 (DOT2.01)
BbIOMpaeTCa MCTOMHWK aHarnoroBoro curHana Anst ynpasBneHus OWCKPETHbIM BbixogoM. Ha pucyHke 3.6.3, ons npumepa,
MCTOYHMKOM YyMpaBrieHVs MnepBbIM OUCKpPeTHbIM Bbixogom DO1 BbiOpaHa uamepsiemasa BenuuuHa PV, a gns BToporo
OVNCKPETHOrO BbIXxoAa — BbIxo yHKLMOHaNeHoro 6noka MaTeMaTyeCckux BblYUCNEHNA.

B nyHkte meHio DOT1.00 (DOT2.00) BLIGupaeTca norvka paboTbl nmornyeckoro ycTtponcTtBa. Ha pucyHke 3.6.3
nokasaHo kak pabortaeTt komnapatop - 8 30He MIN-MAX v 6onbwe MAX. Onsi nepBoro cnyvas popmupyeTcsi Ha BbIXoae
noruvyeckas eguHuua, Koraa BXOAHOW curHan Haxoautca mexay yctaskamum MIN n MAX. 3HadyeHne aTux yCTaBOK 3a4aeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopom cnyyae dopmupyeTcs eAuHuLa Ha BbIXOAe TOrAa, Korga BXOAHOW
curHan npesbiwaet yctasky MAX.

JTornyeckoe yctponctso 1

: DOT1.0 : CpaBHeHue BxogHoro curHana c yctaskamm MIN-MAX DO1
i i DOT1.00] Noruka pa6oTbl (0003 - B 30He MIN-MAX)
|
! ! PV A
i | : ’/\‘
! ! DOT1.04] MAX g }
| ' I
| | ' I
! | |pori.0si Hist | ;
| | | i 1
| | ' !
! | |poT10s MIN ; :
| | ' s : ————
: : ®opmMupoBaHue BbIXOAHOIO cUrHana
! [ b T I e e
: : | K1 ! E E E
! ! : ! 1 : 1
| | | 1 1 1 1 K1=0/1 Bblkn/Bkn
I ! i | | » DO1 |+—»
| ! DOT1.02=) | l t
| | :0(‘[‘) | -
| | | T T
: : ! 4—»| _ 4—-]
F . DOT2.01| Jlornyeckoe ycTponcTeo 2
| | CpaBHeHue BxogHoro curHana ¢ yctaskamm MIN-MAX DO2
| 1 e
! ! DOT2.00| JNorvka pa6otbl (0001 - Gonble MAX)
| | | F )
: ! [.\ N\
! DOT2.04] MAX " )
I ! ' : ! :
i DOT2.05| Hist P ; ;
| | H H .
| DOT2.031 MIN P i :
: : \_/ ~_ i i i -t
| T 0 n 0 o
dopMrpoBaHue BbIXOAHOIO CUrHana
T T T A
K2 : : : :
| : | ; 1
1 i 1 ' = Bbikn/Bkn
i | | K=ol oo |
DOT2.02=| | | i
=0(T) ! -
| T T

PucyHok 3.6.3 — [Quagpamma pobomsl 102U4eCKUX ycmpolicme

YnpaBnaTe NOrMYecKM YCTPOWCTBOM (ero OTKMoYeHueM), OOOOLEeHHOW curHanm3aumer MOXHO Takke 4epes
nHTepdenc. BbIxogHON CUrHanm NorMyYeckoro yCTpomcTBa MOXET ObiTb CTaTMYECKMM UMM UMMYMbCHLIM (OVHAMUYECKUM) C
3afjaHHON AnvHOW umnynbca. lpu cTaTMY4ecKoM BBLIXOOHOM CUrHane rnornyeckoe YCTPOWCTBO (DOPMUPYET MOrM4eckyto
€QVHMLY Ha NPOTSHXKEHWU BPEMEHW, Korga napamMeTp BXOOUT B 30HY 3a4aHHyl MOrmkon pabotbl. A npu MMMNyrnbCHOM
BbIXO4HOM CUrHane AnuHa BbIXOAHOMO MMMynbca 3agaeTcs B nyHkTe MmeHio DOT1.02. Ha pucyHke 3.6.3 UMNynbCHbIN curHan
n3obpaxkeH cepo 3anMBKON CO BpEMEHEM ANUTENBHOCTM nMnynbca T.

Bbixog noruyeckoro yctponctBa (0/1) nogaeTcs Ha OUCKPETHbIM BbIXOA, KOTOPbIN (POPMUPYET COCTOsiHUE perne
BbIKJ1/BKI1. Takxe 3HaueHue BbIxo4a NOrMYECKOro yCTpoMCTBa 3anmcbiBatoTcs B peructpbl 2 u 3 (cm. Tabn. B.5).




16

4. Acnonb3oBaHue No HasHaYeHuio

4.1 3KkcnnyaTauuMoHHbIe OrpaHUYeHUs Npu UCNONb30BaHUN U3genus

4.1.1 MecTto yctaHoBku npeobpasosatens BlNBI-10 gomkHO oTBeYaTb CreayowmM yCroBUAM:

- obecneunBaTb yoobHble ycrioBus Ans 06CNyXUBaHWUA 1 AEMOHTaXa;

- TemnepaTypa W OTHOCWUTENbHAas BMNaXHOCTb OKPYXalLEro BO3[yxa [JOIDKHa COOTBETCTBOBaTb TpeboBaHWAM
KNMMaTNYECKOrO UCTIONTHEHUS U3JENUS;

- OKpyXawllas cpefia He JOJKHA coepaTb TOKOMPOBOASALMX NPUMECEN, a Takke MPUMECEN, KOTOpble Bbi3biBaloT
KOppOo3uto aetanen ngenus;

- HanNpsKEHHOCTb MarHUTHbIX NONeN, Bbi3BaHHbIX BHELUHUMMW UCTOYHUKAMMN NEepeMEHHOro Toka YacToToN 50 Ny
WIN BbI3BaHHbIX BHELUHUMW UCTOYHMKAMM MOCTOAHHOMO TOKa, He JoMmkHa npeBbiwaTe 400 A/m;

- napameTpbl BUOpauum 4OMKHbI COOTBETCTBOBAThL UCMONHeHMIo 5 cornacHo TOCT 22261.

4.1.2 Mpwu akcnnyatauum npeobpasoBaTens He0OX0AUMO UCKMOYNTB:

- MonazaHve TOKONPOBOAALLEW NbINW UMW XUAKOCTU BHYTPb U3LENUS;

- Hanuyne NOCTOPOHHMX NPEAMETOB BONN3M N30ENns, yXyaLaloLWwmnx ero eCTeECTBEHHOE OXIaXaeHve.

4.1.3 Bo Bpemsa akcnfyatauMum HeobxoAMMO crneauTb 3a TeMm, YTOObl MOACOEAMHEHHbIE K M3OEnuio npoBoda He
nepenamMblBanvcb B MeCTax KOHTaKTa C KnemmMamm U He MMenu NoBpeXxaeHuin n3onaumm.

4.2 MNoagroToBKa usgenus K UCnosib3oBaHuio. TpeboBaHUA K MECTY YCTaHOBKMU

4.2.1 OcBoboauTe nsgenue ot ynakoBKw.

4.2.2 MNepen HayanoM MOHTaxa Gnoka HeoOXOAMMO BbIMOMHWUTL BHELWHWUIA OcMOTpP. pn aToM obpatuTb ocobeHHoe
BHMMaHWE Ha YUCTOTY NMOBEPXHOCTU, MAPKUPOBKM N OTCYTCTBUE MEXAHUYECKNX NOBPEXAEHUIA.

4.2.3 Tlpeobpasosatens BIMBI-10 paccuntaH Ha MOHTaX Ha BepTMKaNbHOW MaHemnu 3feKTpowuToB. BapuaHThbl
KpenneHus npubopa nokasaHbl Ha pUcyHke 4.2.1.

4.2.4 Tlpubop [OMKeH yCTaHaBMMBAaTbCA B 3aKpPbITOM B3pbiBOOE30MacHOM M NoXxapobe3onacHOM MNOMELLEHUN.
VMcnonb3ynte npnbop npu TemnepaTtype U BNaXHOCTU, OTBEYAOLMX TpeboBaHMAM 1 YCNOBUAM 3KCMNyaTaumm, yka3aHHbIM B
pasgene 1.3.6 HacToALWEN UHCTPYKLMMN.

4.2.5 He 3arpomoxgante npocTpaHCTBO BOKPYr yCTPOWCTBa Anst HOpManbHoro TennoobmeHa. OtBeaute 4OCTaTOYHO
MecTa A1 eCTECTBEHHOW BEHTUNALMM YCTPONCTBA. He 3akpbiBanTe BEHTUMALMOHHbIE OTBEPCTUSA Ha KOpnyce yCTPOMCTBA.
Ecnu npnbop noaeepraeTca HarpeBaHuto, ANsi ero oxnaxaeHus o TemnepaTypbl Huke 70°C, ncnonb3ynte BEHTUNATOP.

4.2.6 MNabaputHble 1 NpucoeanHUTeNbHble pa3mepbl NpeobpasoBaTtens BIMBI-10 npuBeaeHbl B NpunoxeHun A.

BapuaHm KpernneHus Ha riocKocmb BapuaHm kpenneHus Ha DIN-penbc

PucyHok 4.2.1 — Cxema sapuaHmos KperneHusi brioka Ha wume

4.3 CoeanHeHue ¢ BHELWHMMM ycTponcTtBamu. BxogHble u BbiXxoaHble Lenu

4.3.1 BHUMAHMUE!!! Tlpu nogkniodeHnn npeobpasosatenss BrBI-10 cobniopaTe ykasaHusi mep 6Ge3onacHocTv
pasgena 6.2 HacTosALWEeN MHCTPYKLUUW.

4.3.2 KabenbHble cBA3n, coeauHstowmne npeobpasosaTtens BINBI-10, noakntovatoTcs Yepes KneMMbl CoeanHUTENbHbIX
pa3beMOoB B COOTBETCTBUM C TpeboBaHMsMY AencTByoLWMX "lMpaBun yCTpONCTBA 3NEKTPOYCTaHOBOK".

4.3.3 TllogknioyeHMe BXOOOB-BbIXOO4OB K npeobpasoeatento BIBI-10 npou3BogaT B COOTBETCTBUM CO CXEMaMMU
BHELLUHMUX COeAMHEHUI, NPUBEAEHHbIX B NpUNoxeHuun b.

4.3.4 lMpwn NOAKTYEHMMN NIMHWIA CBA3M K BXOAHBIM M BbIXOAHbIM KNeMMaM NpUHUManTe Mepbl MO YMEHbLUEHWIO BIINSHUSA
HaBEedEHHbIX LUYMOB: UcCronb3ylime BXoAHble W (MnW) BbIXOAHbIE LWyMonoAaBnsiiowme unbTpbl (B T.4. cCETEBbIE),
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wymonogasnswowne uUNbTpbl  ANd  NepudepuiiHbIX  YCTPOMCTB, WUCMNONb3yNTe BHYTPEeHHVME undposble OUNLTPLI
aHanoroBoro Bxoga npeobpasoBartens BIMBI-10.

4.3.5 He ponyckaetcs obbeanHsTb B ofgHOM kaberne (Kryte) uenu, MO KOTOPbIM MepefalTcs aHarnorosble,
MHTepdeicHble curHanbl N CUIIbHOTOYHbIE CUTHAMbHbIE UMM CUNBHOTOYHBIE CUMOBLIE Lenu. [N yMeHbLUeHNs HaBe4eHHOro
LWyma OTAENUTe NNHUM BbICOKOTO HaMpPSHKEHUS UNW MMHWUK, NPOBOASLUME 3HAYUTENbHbIE TOKW, OT APYIMX NIMHUIA, a Takke
n3beranTe napannensHOro nnu obLwero NOAKMIOYEHNUS C NMHUSMU MUTaHUS NPU NOAKMIOYEHNN K BbIBOAAM.

4.3.6 HeobxoammocTb 3KkpaHMpoBaHWs kabenew, No KOTOPbIM nNepedaeTcs WHGOpMauus, 3aBUCUT OT  ANWHbI
KabenbHbIX CBA3EN U OT YPOBHSA NMOMEX B 30He Npoknagkn kabens. PekomeHayeTcs mcnonb3oBaTb u3onupyowme Tpyoku,
KaHarnbl, NOTKM UNN 3KPAHUPOBaHHbIE MUHUN.

4.3.7 TlpMeHeHVWe SKpaHUPOBAHHOM BWTON Mapbl B MPOMbILMEHHbIX YCMOBUSX SABMSAETCA NPeanoyvTUTENbHbIM,
nockonbKy obecrneymBaeT NofnyyYeHe BbICOKOrO COOTHOLLUEHUS CUTHAM/LLYM U 3aLmTy OT CUHa3HOW NOMeXxM.

4.3.8 TlogknioyanTe cTabunusaTtopbl WM LWIYMONOAA@BnsAwLWMe GunbTpbl K  nepudepuiiHbiM  YCTPOMCTBaM,
reHepupyroLNM 3NEKTPOMarHUTHbIE M MMNYfbCHbIE MOMeXU (B 4acTHOCTM, MOTOpaM, TpaHcdopmartopam, coneHoupam,
MarHUTHBIM KaTyLuKaMm 1 OpyruMm yCTPOMCTBaM, UMEIOLLIMM U3MyYatoLme KOMMOHEHTHI).

4.4 NMopaknioyeHUe INIeKTPONUTAHNA GNIOKOB

441 BHUMAHME!!! Tpn nogknoyeHun anekTponuTaHus npeobpasosaTtener BrBI-10 cobntogaTh ykasaHus mep
6e3onacHocTy pasfena 6.2 HacTosALWwero pykoBoACTBa.

4.4.2 Ona obecnedyeHns crtabunbHo paboTbl 06OpyAoBaHWA KonebaHus HanpspkeHWs UM YacToTbl MUTaloLen
3MNeKTpoceTM OOMXKHbl HaxoouTbCA B Npefenax TexHU4eckux TpeboBaHWM, ykadaHHbIX B pasgene 1.3, a Ana kaxgoro
COCTaBMAOLLEro KOMMOHEHTa CUCTEMbI — B COOTBETCTBUM C UX PYKOBOACTBaMM MO 3Kkcnnyatauun. Mpu HeobxogmmocTtn, Ans
HenpepbIBHbIX TEXHOMNOMMYECKMX NPOLLECCOB, AOMMKHA OblTb MpeaycCMOTpeHa 3aluuTa OT OTKMYeHUs (Mnu BbIxoda M3 CTPos)
CMCTEMbI MOAAYM 3MEKTPONUTaHUS — YCTAaHOBKOW MCTOYHMKOB 6ecrnepebonHoro nuTaHms.

4.4.3 Onsa 6nokoB BIBI-10 ¢ ncnonHeHnem ansi NUTaHUs oT ceTu nepemMeHHoro Toka 220B npoBoaa anekTponuTaHus
ceTu nepemeHHoro Toka 220B nogknioyaTca pa3beMHbIM COeaMHUTENEM, PACNOOXeHHbIM Ha BEpXHen naHenu npubopa.

4.4.4 YcTtaHaBnueas WymMonoAaBnsaoLWwmn ounbTp (CMrHanbHbIN UNn ceTeBown), 06a3aTenbHO YTOYHWUTE ero napameTpbl
(ncnonb3dyemoe HanpsikeHne u nponyckaemble Tokn). Pacnonaravite dounbTp Kak MOXHO Grivke K npubopy.

4.5 KoHdurypaumsa npubopa

4.5.1 Tlpeobpasosatenu BlBI-10 KoHdUWrypupyloTCs npu NOMOLLM nNepefHen naHenu npubopa wnu 4epes
ranbBaHWYeckn pasfeneHHbln nHtepdenc RS-485 (npotokon ModBus), 4to nmo3sonsieT Takke Mcnonb3oBaTb nNpubop B
KayecTBe yganeHHoro ycTponcTaa npu paboTte B COBPEMEHHbLIX CETAX ynpasneHns u cbopa nHdopmaumm.

4.5.2 MapameTpbl koHdUrypaumm npeobpasosatens BINBI-10 coxpaHsaloTca B SHEProHe3aBNUCUMON NaMATU.

4.5.3lMNporpamma koHdurypaumm npeobpasosatens BrNBI-10 gomkHa ObITb cocTaBneHa 3apaHee U ocpopmreHa B Buae
Tabnuubl (cMm. npunoxexue M), 4To n3GaBMT Nonb3oBaTens oT oWMBOoK NpK BBOAE NapaMeTpoB KOHUrypaumm.

4.5.4 HasHayeHve 3nemMeHTOB nepeaHen NaHenu, HasHavyeHne CBETOAMOAHbBIX MHOUKATOPOB W KMNaBwLl NpeacTaBeHo
B COOTBETCTBYIOLMX pasaenax rnaebl 3. [lopaaok KOHUrypaumm nsnoxeH Hwke B pasgene 4.7.

4.6 Pexxsum PABOTA

Mpubop nepexoauT B 3TOT PEXUM BCAKUI pa3, Koraa BKIOYaeTca nutaHne. 13 aToro pexvrimMa MOXHO NepenTn B pexnm
KOH®PUTYPUPOBAHMUE. [uarpamma pexunmoB paboTbl n HacTpomnku npeobpasosatens BrNBI-10 npuBegeHa Ha pucyHke
4.6.1.

B npouecce pabombl MOXHO OCYLECTBMATE MOHWUTOPWHI, T.. BU3yamnbHO OTCMEXWBATb W3MEPSEMYI BeENUYUHY
(Tekywiee wnm HakonneHHoe 3HauveHusi). Kpome TOro, MOXHO OTCRexvBaTb Ha CBETOAMOAHbLIX WHAWKATOpax CurHanbl
TEXHOMOIMYECKON CuUrHanusauum npu npeBbILUEHNN BEPXHEro WM HWXKHEro npeferioB OTKNOHEeHWs. Tak Xe C MOMOLLbo
COOTBETCTBYIOLLMX CBETOAMOAHbBIX MHANKATOPOB MOXHO HabntogaTe 3a COCTOSAHMEM ANCKPETHbBIX BbIXOOOB.

MutaHue
BKJTHOYEHO

Pexum PABOTA

Pexum
KOHOUIrYPUPOBAHUE

PucyHok 4.6.1 — [Juaepamma pexumos pabomsi u Hacmpolku rnpeobpazosamers bI1BI-10
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4.7 Pexxum KOHOUT'YPUPOBAHUE

4.7.1 C nomoLLbI0 3TOrO pexrMa BBOAAT NapameTpbl M KOHCTaHTbI Npubopa, napamMeTpbl CUrHanu3auum OTKIOHEHWIA,
napameTpbl punbTpa, NapameTpbl 3agaHus Tuna Bxo4a, Tuna ynpasneHusi, napaMeTpbl ceTeBoro obmeHa, napameTpbl
KanvbpoBKM, MapaMeTpbl BbIXOO40B U CUCTEMHbIE NapameTpbl.

4.7.2 MapameTpbl pasgeneHsl Mo rpynnam, Kaxaas M3 KOTopblX HasblBaeTcs "ypoBeHb". Kaxagoe 3agaHHoe 3HadeHue
(3nemMeHT HacTpowikn) B 3TUX YPOBHSAX Ha3biBaeTcs "napameTpom”. MMapameTpsl, ucnonb3yemble B npeobpasosartene BI1BI-
10, crpynnupoBaHbl B 13 ypOBHEN 1 NpeAcTaBrneHbl Ha AnarpaMmme (pucyHok 4.7.1).

4.7.3 BbI30B YypOBHSA KOHMMWrypaumm uM HacTpoek ocyllectensetrcs ns pexuma PABOTA gnuTenbHbiM, 6onee 3-x
cekyHz, HaxaTtvem knasuium [O].

4.7 .4 lMocne atoro Ha gucnnen NMAPAMETP BbiBoagnTcst MeHto BBoAa naponsi: «P 00».

4.7.5 C nomouybto knasuw nporpammupoBaHmns [A] v [ V] BBecTn naponb: «P 02» 1 KpaTKOBPEMEHHO HaxaTb KnaBuLly
[O].

4.7.6 Ha undgppoBom gucnnee nosiBUTcst HassaHne ypoBHs koHdurypauum: AIN1...SAVE - «R 10 »..«5AuE».

4.7.7 Tlocne BbIGOpa HY>KHOTO YPOBHS HY>KHO HaXaTb KPAaTKOBPEMEHHO KMaBuLLy NOATBEPXKAEHUS [©01.

4.7.8 BbibpaB Heob6xoanMbI NYyHKT MeHIo knasuwamu [A] u [ V], ona mogudmkaumm napameTpa Heobxoanmmo CHoBa
KpaTKOBPEMEHHO HaXxaTb knasuiuy [O].

4.7.9 Ha uudcpoBom agucnnee B MusarnuweM pexume BbIBEAETCA 3HAa4YeHUe napameTpa BblOpaHHOro MyHKTa MEHIO:
Hanpumep, «0001».

4.7.10 C nomouibto knaeuw nporpammmpoBaHus [A] n [Y], npy Heob6XoAMMOCTH, NPOM3BECTU U3MEHEHME 3HAYEHMS
BbIGpaHHOro napameTpa, KpaTKkOBPEMEHHO HaxaTb KraBuLLy [O] — npubop cHoBa NepevigeT B Pexum KoHdUrypaumm — Ha
LuucpoBOM Ancniee NosiBUTCS HOMEP MPEXHEro BbIGPaHHOMO NMyHKTa MEHHO.

4.7.11 C nomoLbo knasuww nporpammupoBaHus [A] u [ V] ycTaHOBUTL crnegylowmin Heo6XoanMbIN ANS U3MEHEHNS
NYHKT MEHI0, U T.[. MOKa BCe HeoOXxoaAnMble NapaMeTpbl Ha AaHHOM YPOBHE KOHpUrypauum He OyayT U3MeHEHBI.

4.7.12 [ins Toro, 4ToBbl BEPHYTCS K BLIGOPY YPOBHSA KOHUrypaLmm Heobxoamumo HaxaTs knasuiy [O] u yaepxueats
ee bonee 3-x cekyHA.

4.7.13 Oanee BbIOpaTh criegyoLLen ypoBeHb KOHpUrypaLuum, KOTOpbI HY>XHO M3MeHUTb. MoBTopuTb NYyHKT 7 —12. U Tak
[0 Tex nop, noka He 6yayT 3MeHEHbI BCE HYXHble€ YPOBHWN KOHUrypauum.

4.7.14 Bbi3BaTtb ypoBeHb SAVE «5HuE» 1 coxpaHWTb BCe M3MEHEHHbIE 3HAYEHNS B SHEProHe3aBncMmon namsatu. MNpu
COXpaHeHNn napaMeTpoB B SHEProHe3aBMCUMOW NamsATM BbIXOL W3  YPOBHA  KOHGUrypaumm OCYLLECTBMSETCS
aBTOMaTUYeCKM.

4.7.15 Ecnn M3meHeHHble napaMeTpbl HE COXPaHSAITCA B SHEProHE3aBUCHMON NaMsiTU (NapameTpbl COXpaHSTCH B
onepaTvMBHOW MaMsATU) BbIXOL U3 pexrMa KOHMUrypaLuu OCyLLEeCTBRSEeTCA ANUTENbHbIM, bonee 3-x cCekyHA, HaXaTuem
knaeuwwm [Q] nnn no NcTeueHNN BpEMEHMN 2-X MUHYT.

Pexum PABOTA
1
1
1
1
|
1
1
1
|
1
1
1

I Mepexop ocyliecTBnseTcs
__ 1 pnutenbHeIM HaxaTtiem
- I 6onee 3 ¢ knasuwm [{)] p ‘
\ ~! [0]

§ E YpoBeHb }‘@ . YpoBeHb YpoBeHb H YpoBeHb YpoBeHb
2 AIN1
m >

--o
--o
--o

T 77 Tl JTLcort SYS SAVE

©—|[~or e | R
@z @ @ @ @
%;01 01 01 1) 01 0001

 §

ABTOMaTHU4YeCKu

N3meHeHne
napameTpoB

Pewinm KOHOUTVPNPORAHIF

3HayveHve napameTpa

napamertp AIN1.09 ons dyHk.6n.

AIN1.09 HOopManusaumm n 03
MacLuTabrvpoBaHus

PucyHok 4.7.1 - Quazpamma yposHel KOHghuaypayuu u Hacmpoek
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4.8 HasHauyeHue ypoBHen KOHuUrypaumm

Tabnuua 4.8.1 HasHauyeHve u nHavkaumst ypoBHeN KOHUrypaumm

Ha3HayeHue ypoBHs Ha3BaHue WMHpgukaums

HacTpoiika napameTpoB nepBoro dyHKLUMoHanbLHoro 6rnoka
AN Aol

HopManusauum 1 maclutabmpoBaHus
HacTtpovika napameTpoB dyHKLMOHanbLHOro broka FNC1 F n E ,’
HacTpovika napameTpoB guckpeTHoro Beixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpoB guckpeTHoro Bbixoga DO2 DOT2 d 0 t E
HacTpolika napameTpoB OkHa oTobpaxKeHus WND1 ':' n d ,’
HacTtporika napameTpoB curHanusaumm ALRM H L r ,:]
Abcumcebl (X) onopHbIX To4ek NMHeapuaaumy curHana _
noJaBaemoro Ha nepBbli PYHKLUMOHANbHbIA 6ok LNX1 {_ nu ,’

HopManusauum 1 macluTabmpoBaHus

OpaunHaTbl (Y) onopHbIX ToYeK NMuHeapusaunn curHana
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNY1 L In} lj ,’
HopManusauum 1 macluTabnmpoBaHusi
KannbpoBka curHana nogaBaemoro Ha nepBbiii

PyHKLMOHanNbHbIN 6ok HopManusaumm 1 CcLHM1 E L f ,'
MaclTabvpoBaHus

Koppekuus curHana nogaBaemoro Ha nepBsbii _
PyHKLMOHanNbHbIN 6ok HopManusauum 1 COR1 "_ or ,'
MaclTabrpoBaHus

O6wwme napameTpsbl SYS 5 ‘j S
CoxpaHeHue napameTpoB SAVE 5 F,' U E
3arpyska napameTpoB LOAD L O H d

B panbHenwem no TekCcTy pykoBOACTBa MAET ccbinka Ha napameTp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX
— Ha3BaHue YPOBHA, a YY — HOMep nyHKTa MeHto (CMOTpW pucyHok 4.7.1).

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

BLIGPAHHOTO YPOBHS HEOBXOANMO HaxaTk knasuiy [O].
—>| MNapawveTp 1 I
|\ Cv) e [Ins Bbibopa napameTpoB Ha KaXO4OM YpOBHE HeOOXOAMMO MCMONb30BaTb

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

naEameTE 2' e [Mpu KaxaoM HakaTuu KnaBULL NPOMCXOAMT Mepexon K CreaylowemMy unm

A v ) npeablaywemy napameTpy.

e [lpn HaxaTum knasuwm [A] Ha nocnegHem napameTpe, npousonaet
Ca ) nepexop Ha nepBblii NnapameTp (napameTp ¢ Homepom 0).

e [Ina noareepxaeHus Bblibopa napameTpa HeoOXOAMMO CHOBa HaxaTb

Ca) knasuwy [O].

4.8.2 dukcmpoBaHue HacTpoekK o YTOObl M3MEHUTb HACTPOWKM MapameTpoB MMM YCTAHOBKW, MOMb3yWTeChb
knasuwamu [A] unu [V], a 3aTeM HaxmuTe Knasuly [0]. B pesynbtate
HacTpovika byaeT 3admkcmpoBaHa.

e Heobxooumo NOMHMTB, YTO (hMKCauMA M3MEHEHUI MPOUCXOOUT TOMbKO MO
HaXkaTUK KnasuLLN [0].

e Ecnun Ha ypoBHe KOHMUrypaumvm 1M HacTpoek Obin Bbi3BaH mapameTp Ans
MOAMMUKALUUN, U HEe HaXumanacb HW OfHa U3 KNaBuLW B TeYEHWEe OKOMNo 2-X
MUHYT, npubop nepenget B pexum PABOTA. [axe ecnu napameTp Obin
MOANMUUMPOBaAH M HE HaXuMmanacb Knasuila [0], TO B TE€YEHMEe OKOJMo 2-X
MUHYT, npubop nepengetr B pexum PABOTA un u3meHenve He 6ydem
3agbukcuposaHo.

e Heobxodumo MOMHUMB, YTO Nocne npoBedeHNs moaudukaumm HeobxoanuMo
Npou3BecTM 3anucb napaMeTpoB (KO3dMUMEHTOB) B 3HEProHe3aBUCUMYIO
namsTb (cMm. pasgen 4.9), B NpOTMBHOM Cryyae BBeAeHHas vHdopmaums He
OyneT coxpaHeHa npuv OTKINIoYeHUN NuTaHusa npubopa.
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4.9 3anucb napameTpoB B 9HeproHe3aBUCMMyIo 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 NaMsSATb HE rpou3sodumcst
0001 3anncb NapaMeTpoB B 3HEProHE3aBUCUMYIO NaMSIThb IPOU38OOUMCS CrieayloLWwmnm
obpasom:

1) MNpounssecT Mogudukaumo Bcex Heo6xoaNMbIX MapamMeTpoB.
2) YctaHoBuUTb 3HayeHue napameTpa SAVE.01= 0001.

3) Ha undposom aucnnee nossatca cumeonsl "SAVE", ykasbiBas 0 TOM, 4TO
NPOMCXOAMT onepaLmns 3anncu B SHEProHe3aBUCMMYHO NaMATb.

4) Mocne yka3aHHbIX onepauuin byoeT nponsBeaeHa 3anvMcb BCeX MOaNULMPOBaHHBIX
napamMeTpoOB B 3HEProHesaBUCUMYIO MamsATb. [locne npoBefeHWs 3anncy napameTpoB
npubop neperiger B pexum PABOTA. [locne 3anucu napametp SAVE.O1
aBTOMaTtuyeckun yctaHasnmeaetca B 0000.

4.10 3arpy3ka napameTpoB

lMocne coxpaHeHus Monb3oBaTENbCKUX NapamMeTpoB Ha YpoBHe KoHdurypauum SAVE, ecTb BO3MOXHOCTb BEPHYTCS K
COXpaHeHHbIM HacTpovkam 1 KannodpoBoYHbIM koadduumeHTam Ha ypoBHe LOAD.O1. Takke Bceraa MOXHO BO3BpaTUTCH K
HacTpovikam npubopa, 3anucaHHbIM Ha MPeanpUATUM-U3rOTOBUTENE, C BO3BPALLEHUMEM K MEepBOHaYarnbHOe KanubpoBke
aHanoroBbIx BxoAoB 1 Bbixogos (LOAD.02).

Tabnuvua 4.10.1 — 3arpyska napameTpoB

3HayeHue
MapameTp HasHa4yeHue napameTtpa MpumeyvaHne
napameTpa
LOAD.00 PaspelieHne nporpaMmmmnpoBaHus no ceTu 0000 [MporpammumpoBaHue 3anpeLleHo
ModBus 0001 [MporpamMmmupoBaHve paspeLleHo
LOAD.01 3arpyska nonb3oBaTeNbCKUX HACTPOEK U 0000 He npousgodumcsi
KanmbpoBOYHbIX KOA(PPULMEHTOB 0001 3arpy3ka nonb3oBaTenbCKnx
HacTpoek
LOAD.02 3arpyska 3aBOACKMX HACTPOEK U 0000 He npou3godumcsi
KanmbpoBOYHbIX KO3(PULIMEHTOB 0001 3arpy3ka 3aBOACKMX HAaCTpOekK

5. KanubpoBka n npoBepka npubopa

KanuGpoeka npubopa ocyLecTBnseTcs:

e Ha 3aBoge-nsrotoButene npu Beinycke npnbopa,
e [Nonb3oBartenem:

- MpU CMeHe Tuna gaTtyvka,

- MpW NOAroTOBKE K noBepke (kannbposke).

5.1 KanubpoBka y3na npeobpa3soBaHusa curHana garymka B3aMuMHOW MHOYKTUBHOCTHU

5.1.1 ns npoBeneHnst Hanaaku NoaknoYmMTe 610K No cxeme Npunoxennst b.2

5.1.2 YcrtaHoBMTb nepemblykm cornacHo ¢ Tabnuuamu 5.1.1 1 5.1.2 OTkniounts nuHeapusaumio (yCTaHOBUTb
nepembidkun J3 B nonoxexuve [1-2]).

5.1.3 YcTaHoBUTL Ha 3agaTtymke curHana M sHaveHnue pasHoe 0 MITH.

- ons guanasoHa BxogHoro curHana 0 — 10 mMH HeoGxoaumo Bpalas noteHunomeTp RP1 BbicTaBUTbL Ha Bbixode
6noka curHan paeHbIi Hadany BbixogHoro curHana (0 MA ansi curHanos 0-5 MA, 0-20 mA 1 0-10 B 1 4 MA agns curHana 4-
20MA).

- OANs AvanasoHa BxogHoro curHana -10 — 10 MMH Heobxoammo Bpallas noteHunomeTp RP1 BbICTaBUTL Ha Bbixoae
6Groka curHan paBHbIA CepeayrHe LWKanbl BbIXOQHOTO curHana (2,5 MA ana curHana 0-5 mA, 10 mA ans curHanos 0-20 MA n
0-10 B u 12 MA ans curHana 4-20mA).

5.5.4 YcraHoBWTb Ha 3agatyuke curHana M 3HayeHue paBHoe 10 MIH. Bpawas noteHumomeTp R8 BbicTaBUTb Ha
BbIx04e Groka curHan paeBHbIN KOHUY LUKanbl BbixogHoro curHana (5 mA gna curdana 0-5 mA, 20 MA anga curdanos 0-20 MA,
4-20 MA n 0-10 B)

5.1.5 Ons curHana 0-10 B yctaHoBWTL Ha knemmax 14-15, TepmoctabunbHbii pesuctop Ha 500 Om.

5.1.6 [Ins 6onee To4YHOW KanMBpPOBKM NOBTOPUTL NYyHKTLI 5.1.3 1 5.1.4 Heckonbko pas.
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5.1.7 Ecnu BxogHoOM curHan HeobxoanMo nMHeapu3oBaTb TO HEOOXOAMMO YCTaHOBUTL NepeMblykn J3 B nonoxexue [2-
3]) nocne 4yero noteHumMomeTpoM R48 ycTaHOBUTL HEOOXOOUMBLIA HAKIOH XapakKTepUCTUKM npeobpasoBaTens. V3meHss
WHOYKTMBHOCTb Ha MarasvHe M1, yctaHoBuTb 3HayeHue paBHoe 50% OT guanasoHa M3MEHEHUS BXOAHOro CurHana,
noteHumomeTpoMm R46 ycTaHOBUTb HEOGXOAMMOE 3HAYeHME BbIXOAHOMO curHana. MIameHsisi MHOyKTMBHOCTb Ha mara3uHe M1,
YCTaHOBWUTb 3HayeHne paBHoe 75% OT Amana3oHa W3MEHEHUs BXOAHOrO CurHama, noTeHumomeTpoM R42 yctaHoBUTHL
HeobxoAMMoe 3Ha4veHue BbIXOAHOro curHana. MameHss MHOYKTMBHOCTb Ha MarasmHe M1, ycTaHoBUTb 3Ha4YeHue paBHOe
100% oT AnanasoHa U3MeHeHUsa BXO4HOro curHana, noteHunomeTpoM R39 yctaHoBUTL HEOOX0AMMOE 3HAaYeHME BbIXOAHOIO
curHana.

5.1.8 OnpegenuTe OCHOBHYIO NOrpeLlHOCTb 6noka.

5.1.9 Ecnu He ypacTtca HanaguTtb OnokK, vnu nynbcauusi, COMPOTUBIIEHVWE WU30MSAUMUM HE OTBEYalT TEXHUYECKUM
XapakTepucTukam, 6rok NoANeXnT PEMOHTY.

Brok
nnHeapusauum

o
e

e
—
I
i
[
5
@c%
= =
0000

YcTaHOBKa KoHUa
LLKanbl

YcTaHoBKa Ha4ana
LUKanbl

PucyHok 5.1.1 - Cxema pacronoxeHusi opaaHo8 peaynuposaHusi U afiemeHmos Hacmpouku Bl1BI-10

Tabnuua 5.1.1 - Hactporika npubopa Ha Ananas3oH U3MEHEHWS1 BXOLHOIO CUrHana
MonoxeHne nepemblyek
J1 J2
ot 0 M[H go 10 MIH 1-2 1-2
ot -10 MI'H go +10 mlH - -

Twun BxoaHoro curHana

Tabnuua 5.1.2 - Hactponka npubopa Ha AnanasoH N3MEHEHWs1 BbIXOAHOTO CUrHana

Tun BbIXOAHOrO CUrHana Ja J5
ot 0 MA oo 5 MA --- 1-2
ot 0 MA 1o 20 MA --- 3-4
ot 4 MA po 20 MA 1-2 5-6

MpumeyvaHue. MNpu 3akase TMna BbixogHoro curHana ot 0 no10B B komniekTe ¢ NpubopomM MOCTaBNSAETCS TOYHbIN
TepMocTabunbHbIi pe3anctop conpotuBreHem 500 OM KOTOPbIM HYXXHO BKIIOYUTb NapannensHo Bbixogy Onoka, a
BbIXOAHOW curHan 6noka gormkeH ObiTb HacTpoeH Ha ananasoH 0 — 20 MA.

5.2 KanubpoBka y3na nHamkauum n ynpasneHus

5.2.1 MopkntounTe K NpeobpasoBaTento Mara3vH KOMMIEKCHON B3aUMHOW MHAYKTUBHOCTU (NpunoxeHne b.2).

5.2.2 B pexxume KOHOUITYPUPOBAHWE yctaHoBuTe napameTp CLI1.00 "KanubpoBka Hynsi curHana, nogaBaemoro Ha
yHKUMOHanNbHbIN 6MOK HopManu3auumn 1 macliTabmpoBaHus”.

5.2.3 YctaHoBuTe Ha marasvHe M1 3HauyeHne MHOYKTMBHOCTU, paBHOE HayanbHOMY 3HaYEHUI0 BXOAHOMO curHana.

5.2.4 Haxumaa knasuwum [A] vnn [V] ycTaHoBuUTe Ha gucnrnee npubopa 3HavyeHMe B TEXHUYECKUX eauHMLaXx,
cooteeTcTBytowee 0%. HaxmuTe knasuiy [0].

5.2.5 B pexume KoHdurypauum yctaHosute napametp CLI1.01 "KanmbpoBka makcMmyma curHana, nogaBaemMoro Ha
yHKUMOHanbHBIN 610K Hopmanusauum n macwtabuposaHus "

5.2.6 YcTaHoBuTe Ha marasvHe M1 3HayeHne NHOYKTUBHOCTU, paBHOE KOHEYHOMY 3HaYEHWMIO BXOAHOIO cUrHana.

5.2.7 Haxumas knaBuwu [A] unu [V] ycTaHoBMTE Ha aucnnee npubopa 3HavyeHWe B TEXHUYECKUX €AMHMLAX,
cooTBeTCTBYIOLEe 100%. HaxmuTe knasuwy [Q].

5.2.8 [Ins 6onee To4HOW kKannbpPOBKM KaHana NoBTOPUTE yKa3aHHbIe Bbille onepaumn (N.5.2.2 — 5.2.7) HecKormnbKko pas.
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5.2.9 B npouecce kanmbposkn He TpebyeTcst TouHoro paBeHcTBa curHanos 0% n 100% guanasoHa. Hanpyumep, MOXHO
npoBoanTb Kanubposeky Ans curHanos 2% u 98% pAuanasoHa. BaxHo nuwb TO, 4T06bI MO LMEPOBOMY WMHAWMKATOPY
YCTaHOBWTb 3HAYEHNe, MakcumarbHO 6rM3Koe K yCTaHOBMEHHOMY 3HAaYeHWI0 BXOAHOIO curHana.

Heob6xodumo nomMHumb, 41O MoOCre MpoBeAeHUst kanubpoBkM HeoOXOAMMO MPOM3BECTM 3anvcb MapameTpoB B
3HEeproHesaBNCMMYI0 MamsTb, B NPOTMBHOM Ciflyyae BBeAeHHas WHdopmaumsa He OydeT coxpaHeHa Mpwu OTKIYeHUU
nuTaHusa npunbopa.

5.3 HacTpomka 6noka nuHeapusauum y3na npeobpasoBaHusa cCUrHana gatymMka B3amMHOM
UWHOYKTUBHOCTU

5.3.1 Y3en nuHeapusaumm npegHasHadeH Ansi KOPpeKUMmM HENMHENHOCTM NepBMYHOIO NpeobpasoBarensi.

5.3.2 Hactponka y3na nuHeapusauum OCYLLECTBMSETCA TONMbKO C MNEpBUMYHbIM nNpeobpas3oBatenem, Ha KOTOPbIN
nopgaeTcst peanbHbIi curHan. Mpu 3TOM C MOMOLBI PErynupyoLMX 3NIEMEHTOB MO OMOPHbIM TOYKaM KOHTPONUPYEMbI
BbIxogHoW curHan u3 blNBW-10 yctaHaBnusaeTcs paBHbIN AENCTBUTENBHOMY 3HAYEHUIO.

5.3.3 MNMoTeHumnomeTpom R48 yctaHOBUTE HEOBXOAMMBIN HAKINOH XapaKkTepucTuk npeobpasosaTens.

5.3.4 WN3meHsAss MHOYKTMBHOCTb Ha MmarasuvHe M1, yctaHoBUTb 3HayeHue paBHoe 50% OT AvanasoHa U3MeHeHus
BXOHOro cuMrHana, noteHumomeTpom R46 yctaHoBUTe Heo6xoanmoe 3HauyeHne BbIXOAHOMo curHana.

5.3.5 V3meHsIs MHOYKTMBHOCTb Ha MmarasvHe M1, ycTaHOBUTbL 3HayeHuMe paBHoe 75% OT guanasoHa WM3MeHeHus
BXOZHOTrO curHana, noteHumomeTpom R42 ycraHoBMTEe HEOGXOAMMOE 3HAYEHME BbIXOQHOIO CUrHana.

5.3.6 N3ameHsAs nHOyKTMBHOCTb Ha MarasuHe M1, yctaHoBWTb 3HauyeHue paBHoe 100% OT Avana3oHa M3MeHEeHus
BXOZHOrO curHana, noteHumomeTpom R39 yctaHoBUTE HEOOXOAMMOE 3HAYeHMEe BLIXOLHOrO curHana.

Tabnuua 5.3.1 - BkntoyeHve nuHeapusaumm B npubope

MonoxeHue nepembivyek
JNnHeapusaums curHana 73
JInHeapusaums curHana BbIKIOYEeHa 1-2
JInHeapusaums curHana BKoveHa 2-3

5.4 JlnHeapusaumna oTobpaxxeHUsa cUrHana aHanoroBoro Bxoga

®PyHKUMS  nNuHeapu3auum peanu3oBaHa B (YHKUMOHanNbHOM 6roke HopmanusauMum M MacTabupoBaHus.
JInHeapusaumsa gaeT BO3MOXHOCTb NPaBUbHOrO hM3nN4ecKoro NpeacTaBneHns HeMHEHbIX PerynvpyeMblX U M3MepseMblX
napameTpos.

Mpy MHAVMKaUMM NUHEeapu3yemMon BeNuYMHbI, onpedenslowmMy napameTpamy ABASIOTCS HWKHUIA Npeaen U BepXHui
npegen pasmaxa Wwkasnbl (NPOLeHTHOe OTHOLLEHWE K AunanasoHy M3MepeHus), MOoNoXeHue AeuMManbHOro pasgenvrens, a
TakKe SKBUAMCTAHTHbIE OMOPHbIE TOUKWN NMUHeapusaumn. Kpmeas nuHeapmusauum MMeeT «MNperioMeHUsI» B ONMOPHbIX TOYKaX.

5.4.1 NapameTpbl NMHeapu3auum
Hanpumep, napameTpbl NuHeapm3aumn yHKLMoHansHoro 6noka Hopmanusaumm maclTabupoBaHus cregyowme:

KoHgbueypayusi nepeo2o u emopoz2o 6s10ka

AIN1.00 =0009 - Twvn wkanbl - NIMHeapu3oBaHHas
AIN1.06 KonnyecTtBo y4acTkOB nMHeapusaunm
AIN1.03 MonoxeHne aeuMManbHOro pasgenuTens npu nHankauum

Abcuucchbl OMOPHbIX MOYeK JIuHeapusayuu

LNX1.00 Abcumcca HayanbHOro 3HaveHus (B % OT BXOOHOrO curHana)
LNX1.01 Abcumcca 01-ro y4yacTtka
LNX1.02 Abcumcca 02-ro y4yacTtka
LNX1.38 Abcuucca 38-ro yyacTtka
LNX1.39 Abcuucca 39-ro yyacTtka

OanHGMbI OMOPHbIX MOYeK JIuHeapusayuu

LNY1.00 OpauHaTta HavanbHOro 3HayeHus (curHan B Tex. ed. ot -9999 no 9999)
LNY1.01 OpgawuHata 01-ro yyacTtka
LNY1.02 OpauHata 02-ro yyacTka
LNY1 .38 OpauvHata 38-ro yyactka
LNY1.39 OpauvHata 39-ro yyacTka

5.4.2 OnpegeneHune onopHbIX TOYEK NIMHeapM3auumn

5.4.2.1 OnpedernieHue Konuyecmeaa y4acmkos sluHeapusayuu

Mocne onpepeneHuss HeoGXoAMMOE KOMWYECTBO Y4YACTKOB IMHeapu3aumMum Heobxooumo 3adaTb 3TO 3HAYeHWe B
napameTpe AIN1.06. MNpeaenbl nameHeHns napameTtpa AIN1.06 - ot 0000 go 0039. [leummanbHbIn pasgenuTtens (3anatas)
ans ypoeHsA LNY1 6epeTcsi ¢ ypoBHS HACTPOMKM YHKLMOHANbHOro 6rnoka HopManu3auum n macwtadbvposaHusa AIN1.03.
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Bbibop HeobxooMMOro KonmMyecTBa Y4YacTKOB INuHeapusauuym npousBoauTcs M3  coobpaxeHust obecneveHus
HeobXoaANMOM TOYHOCTU N3MEPEHUSI.

5.4.2.2 OnpedeneHue 3Ha4yeHUl OMOPHbIX MOYeK nuHeapusayuu

[ns kaxgoro 3HayeHus nHAMUMpyemoro BxogHoro curHana Yi (B TexHudecknx egnHuuax ot —9999 no 9999 c yyetom
JeuMmanbHOro  pasgenuTensl)  BblMUCIUTb  COOTBETCTBYIOLLYIO — (DU3MYECKYD  BENWYMHY W3  COOTBETCTBYIOLLUMX
PYHKUMOHanNbHBIX (rPagupoBOYHbIX) Tabnuy. 3TO MOXHO caenaTtb Takke rpaduyeckn M3 COOTBETCTBYIOLLEN KpMBOM (Mpu
Heob6X0AMMOCTU MHTEPNONMPOBaTh) U 3af4aTb 3HAYEHUE A1 COOTBETCTBYIOLLEN ONOPHON BEMUYMHBLI BXOAHOTO (OU3NYECKOro
curHana Xi (8 %, ot 00,00% 10 99,99%).

5.4.3 Npumep nuHeapusalmm curHanoB

JluHeapu3aumsa curHana, nogaBaeMoro Ha (OyHKUMOHaNbHbIN 610K
HOopManusauumu U MaclTabupoBaHusl, NpeAcTaBneHHas rpacduyecku (KpUBOW)

Mpumep

WHanumpyemoe 3HaveHve B PeanbHasa xapaktepucTuka,
TEeXHUYECKUX eanHuLax npeacTaBneHHas rpaduyecku
krc/im® 4
OpguHaTta
3-ro yuactka |> 999,9
JlnHeapuso-
o 750,0 3-M ym. BaHHas
pAnnara xapakTe-
2-ro yyacTka | puctuka
2-1 yu. o
Opaurara |, 350.0 axonioro
1-ro yyactka A
curHana
1-1 yy.
! >
20,00 50,00 / 60,00 / 99,9
HavanbHoe Abcumcca Abcumcca Abcumcca
3Ha4vyeHne 1-ro y4yacrtka 2-ro yyacTka 3-ro yyactka

PucyHok 5.4.1 - JluHeapu3ayusi cuzHana, nodasaemo2o Ha hyHKUUOHasIbHbIU 610K HopManu3ayuu u
MacwmabuposaHrusi, npedcmasnieHHasi epagudecku (Kpugol)

KoHgpuzypupyembie napamempsi 8ns npumepa 1:

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

LNX1.03 = 99,99 LNY1.03 = 9999 (nHauumpyeTcsa «999,9»)

6. TexHu4yeckoe obcnyxumBaHue

6.1 O6wme ykasaHus

6.1.1 TexHuyeckoe obcnyxumBaHue - KOMMMeKc paboT, KOTopble NPOBOASATCS NEpPUOANYECKM B MIAHOBOM Mopsake Ha
paboTocnocobHomM 6noke C Lenbio NpeaoTBpaLlEeHWs OTKAa30B, MPOASIEHUS €ro cpoka CryXObl 3a cyeT BbiABNEHUA W
yCTpaHeHns NpefoTKa3HOro COCTOSHUS AN NoaaepXKaHns HopMarbHbIX YCITOBUI 3KCNyaTaumm.

6.1.2 TexHudyeckoe oGCnyxvBaHMe 3aknioyaeTcda B MpoBeAeHWM paboT MO KOHTPOMK TEXHWYECKOrO COCTOSHUS W
nocneaylowemMy yCTpaHEeHU0 HeAOCTaTKOB, BbISBIEHHbIX B MPOLECCE KOHTPOMSA; NpOdUIakTU4eCKoOMy OOCMYXMBaHWIO,
BbINOMTHAEMOMY C YCTaHOBMEHHOW NEPUOONYHOCTBIO, ANUTENBbHOCTBIO U B OMpederieHHOM MOpPsSAKe; YCTPaHEHU OTKas3oB,
BbIMOSIHEHWE KOTOPbIX BO3MOXHO CUNamu NepcoHana, BbIMOSHALEro TeXHUYeckoe obcnyKnsaHwve.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebOpexeHne Mepamu NPESOCTOPOXKHOCTU M MpaBuUIlaMuM 3IKCNJlyaTauuMum MOXeT CTaTb NMPUYUHOWN
TpaBMMpPOBaHUSA NepcoHana unu noBpexaeHusi oopyaoBaHus!

6.2.2 ina o6ecneyeHUss 6e30MacHOro UCNoNb3oBaHUA 060pyA0BaHUA HEYKOCHUTENbHO BbINONHANTE YKa3aHUA
OaHHou rnasbl!

6.2.3 K akcnnyaTauun msgenusi OOMNycKawTcs nuua, MMerolime paspelueHve Anst paboTbl Ha 3neKTpoyCcTaHOBKaxX
HanpsbkeHvem Ao 1000 B 1 n3ayunslume pyKoBOACTBO MO 3KCMNyaTauum B NOfIHOM o6beme.

6.2.4 Okcnnyatauus npubopa paspelsaeTcs Npu HanUuMu MHCTPYKUMW MO TEXHUKEe ©e30nacHOCTW, YTBEPXKAEHHOW
npeanpuaTMeM-noTpebuteneM B YCTAaHOBMEHHOM MOPSAKE W YYUTbIBAKOWEW cneumduky npumeHeHuss npubopa Ha
KOHKpPeTHOM oObekTe. Npu akcnnyatauum Heobxoaumo cobntogatb TpeboBaHusa aencTByrowmx npasun MNTO mn MTH ans
3NEKTPOYCTAHOBOK HanpsbkeHnem o 1000B.

6.2.5 Bce MOHTaxHble 1 npodunakTuieckme paboTbl 4OMKHLI MPOBOAUTHLCS MPU OTKIMOYEHHOM 3NEKTPONUTAHUMN.

6.2.6 3anpeLLaeTcs NoaknoYaTh U OTKMOYaTh COEAMHUTENN NPY BKITFOYEHHOM 3M1EKTPONUTaHUN.
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6.2.7 TwaTteneHO npousBoAMTe MOAKIOYEHWE C CODniogeHMeM MOMSAPHOCTU BbIBOAOB. HenpaBunbHoe nogknioyeHue
WM NOAKMIOYEHNE Pa3beMOB MPWU BKMOYEHHOM MUTAHUM MOXET MPUBECTU K MOBPEXAEHWUIO SMEKTPOHHBIX KOMMOHEHTOB
npubopa.

6.2.8 He nogkntoyanTe HeMCnonb3yemble BbIBOAbI.

6.2.9 lpu pasbopke npubopa ANA YCTpPaHeHWs HewucnpaBHOCTENW Mpubop AOMKeH ObiTb OTKMAYEeH OT ceTun
3MNeKTponuUTaHus.

6.2.10 lMpwn n3sneveHun npmbopa 13 Kopryca He NpuKacanTechb K ero aneKkTpUYeckUM KOMNOHEHTaM 1 He NoABepranTe
BHYTPEHHMWE y3rbl 1 YacTu yaapam.

6.2.11 Pacnonarante npubop Kak MOXHO fanee OT YCTPOWCTB, FEHEpPUPYIOLMNX BbICOKOYACTOTHbIE W3My4YeHue
(ranpumep, BY-neun, BY-cBapoyHble annapatbl, MaluvHbl, UM NPUGOPbLI, UCNOMb3YOLWME UMMYSbCHbIE HANPsXXeHWs) BO
n3bexaHue cboeB B paboTe.

6.3 NopsaaoK TeEXHNYECKOro o6cnyXuBaHus

6.3.1 B 3aBMCUMOCTY OT perynsapHOCTM NPOBeAEeHNs TeXHNYeCcKoe 0BCny>XnBaHne AOMKHO ObITb:

a) NepnoanyecKMM, KOTOPOE BbINOMHAETCS Yepes KareHaapHble NPOMEXYTKN BPEMEHW;

6) aganTMBHBIM, KOTOPOE BbIMOMHAETCA MO HEOBXOAMMOCTW, TO €CTb, B 3aBUCMMOCTU OT (PAKTUYECKOrO COCTOSHWA
npubopa n Hannuns ceBob6oAHOro obCnyxMBaroLLEero nepcoHana.

6.3.2 YcTaHaBnuealTCs Takme BUAabl TEXHUYECKOro 06CcnyxnBaHus:

a) TexHu4yeckoe obcnyxunBaHue Mpu XpaHeHuW, KOTopoe 3akrniyaeTcs B NepekoHcepBauuy npubopa npu JOCTMKEHUN
npeaensHOro cpoka KoHcepBaLMmn BO BPEMS XpaHEHUst B COOTBETCTBUM C TpeboBaHMAMM KCNyaTaLMOHHOW AOKYMEHTaLuuu;

6) TexHuyeckoe ob6cnyxvBaHWe Mpu TPaAHCNOPTMPOBKE, KOTOPOE 3aKMioyaeTcsa B MogroToBke npubopa K
TPaHCMOPTUPOBAaHMIO, AEMOHTaXe U3 TEXHONOrM4eckoro 06opyAoBaHNs 1 ynakoBke nepes TPaHCMopTUPOBaHNEM;

B) TeXHMYeckoe obcnyxvBaHWe Npw dKCniyaTauuu, KOTOpoe 3aknvaeTcs B NOAroToBke npubopa nepes BBOAOM B
3KcnnyaTauuio, B NpoLiecce ee aKcnyataumm 1 B epmoanyeckor npoeepke paboTocnocobHocTn npubopa.

6.3.3 MNepuoanyeckoe TexHuyeckoe obcnyxvBaHWe Mpu 3KchnyaTaumMu npubopa ycTaHaBnuBaeTcs notpebutenem c
YY4ETOM MHTEHCMBHOCTM W YCMOBWI 3KCMMyaTauuu, HO He pexe 4YeMm oauH pas B rod. [ns npeobpasosatenen BIBI-10
LuenecoobpasHa exekBapTranbHas NePUOANYHOCTb TEXHUYECKOro 0OCMYXMBaHNS NPU 3KChnyaTauuu.

6.3.4 MNMepuognyeckoe obCcnykmMBaHWe OOIMKHO MPOBOAMTLCS B CreayloLEeM Nopsake:

a) nposecTn paboTbl, KOTOPbIE BbINOMHAKTCA NPY TEXHUYECKOM OCMOTPE;

6) NpoBepUTL COMPOTUBIIEHNE U30NALUN;

B) NpoBepuTbL paboTocnocobHoCTbL NpeobpasoBaTens.

6.3.5 TexHn4ecknin ocmoTp npubopa BbINOMHAETCA 06CNYXMBAIOLLMM NEePCOHaNIoM B CrieAyloLeM nopsake:

a) nepep HayanoMm CMeHbl CriegyeT MPOBECTV BHeLWHW ocMoTp npubopa. Ocoboe BHUMaHuWe crnegyeT obpaTuTb Ha
YNCTOTY NOBEPXHOCTW, MAPKUPOBKY N OTCYTCTBME MEXaHUYECKNX NOBPEXAEHNN.

6) NnpoBepuTbL HAagEXHOCTb KpenneHnsa npubopa;

B) MpPOBEPUTb TEXHUYECKOe COCTOsHWE MNpoBOAOB (kabenew) Ha LENOCTHOCTb M 3alMEHHOCTb OT MEeXaHU4YeCcKuX
NOBPEXAEHNN.

7. XpaHeHuUe 1 TpaHCcnopTUpoBaHue

7.1 YcnoBusa xpaHeHus usgenus

7.1.1 Cpok xpaHeHus1 B NOTpebnTeNbCKON Tape - He MeHblue 1 roga.

7.1.2 Vispgenvue JOMKHO XPaHUTBCA B CYXOM M BEHTUIMPYEMOM MOMELLEHMM NPpU TeMnepaType OKpyXXaloLero Bosgyxa
oT muHyc 4°C po nntoc 70°C n oTHocuTensHon BnaxHoctn oT 30 go 80% (6e3 koHaeHcauun Bnaru). aHHble TpeGoBaHus
ABNAIOTCS PEKOMEHOYEMbIMU.

7.1.3 Bo3agyx B MOMELLEHUM He OOMMKEH COoAepXaTb Nbiv U MPUMECH arpecCuMBHbIX MApOB W ra3oB, BbI3bIBAKOLLMX
KOpPO3uio (B YaCTHOCTU: ra3oB, COAEPXKALLMX CEPHUCTbIE COEANHEHUS UM aMMUaK).

7.1.4 B npouecce xpaHeHWU Unu aKcrnyaTauun He Kragute TaxXenble npeaMeTbl Ha npubop u He noaBepranmTe ero
HMKaKoOMy MexaHW4eCcKoMy BO3AENCTBUIO, TaK KaK yCTPOMNCTBO MOXeET AedOpMUPOBATLCS U NOBPEANTHCS.

7.2 TpeboBaHUA K TPAHCNOPTUPOBAHUIO U3AENUA U YCIIOBUS, NPU KOTOPbIX OHO AOJTXKHO
oCcyLleCTBNATLCA

7.2.1 TpaHcrnopTmpoBaHue npubopa B ynakoBke NpeanpuUATUS-U3roToBUTENS OCYLUECTBMNSETCS BCEMU Buaamu
TpaHCnopTa B KPbITbIX TPaHCMOPTHbLIX CpeAcTBax. TpaHCMOpPTUPOBaHWE camorneTaMu [OIDKHa BbIMOMHATLCA TOMbKO B
OoTannMBaeMbIX repMeTM3NPOBaHHbIX OTCEKaXx.

7.2.2 Tlpnbop [OMKeH TpaHCNOPTMPOBATbCA B KIMMATMYECKUX YCMOBUSIX, KOTOPble COOTBETCTBYIOT YCINOBUAM
xpaHeHus 5 cornacHo FOCT 15150, Ho npu gaBneHun He Hwxke 35,6 klMa u Temnepatype He Hwke MuHyc 40 °C unu B
yCrnoBusix 3 Np1M MOPCKUX NepeBO3Kax.

7.2.3 Bo Bpems rpy30-pa3rpy3oyHbiX paboT 1 TpaHCNOpPTMPOBaHWM 3amnakoBaHHbIN NpUbop He OoMmKeH nogBeprarTbes
peskMm yaapam v BNusiHUI0 aTMocdepHbix ocaakoB. Cnocob pas3MeLleHns Ha TPaHCNOPTHOM CPeACTBE AOIMKEH UCKNoYaTb
nepemeLleHve npubopa.

7.2.4 Tepepn pacnakoBbiBaHWEM MOCHE TPAHCMOPTMPOBAHUS MPU OTpUUATENbLHOM TemnepaTtype npubop Heobxoanmo
BblaepxaTb B TeyeHue 3 4acoB B yCrnoBusax xpaHeHusi 1 cormacHo FOCT 15150.
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8. MapaHTUn nsrotoBuTens

8.1 lNpounsBoanTenb rapaHTUPYeT COOTBETCTBMNE Npubopa TexHu4eckum ycnosuam TY Y 33.2-13647695-008:2006. Mpwu
He cobnoaeHun notpebutenem TpeboBaHMn YCIIOBUI TPAHCMOPTUPOBAHUS, XPaHEHWS, MOHTaXa, Hanagakv 1 aKkcnnyartaumu,
yKasaHHbIX B HacTOsILLLEM PYKOBOACTBE, NOTpebuTens nuwaeTca npasa Ha rapaHTuio.

8.2 MNapaHTUIHBIN CPOK 3KCnNyaTaumm - 5 neT co AHA OTrpysku n3aenus. [apaHTUHLIA CPOK 3KCnnyaTauun n3genun,
KOTOpble NOCTaBNATCA Ha IKCMOPT - 18 MecsLeB co AHA NPOCNefoBaHNS NX Yepes rocyAapCTBEHHYIO rpaHnLy YKpavHsbl.

8.3 lNo goroBopeHHOCTM € NnoTpebuTenem npeanpuATME-M3roToBUTENb OCYLLECTBNAET NocnerapaHTMMHOE TEXHNYECKoe
obcnyxmBaHme, TEXHUYECKYI0 NOAAEPXKKY U TEXHUYECKNE KOHCYMbTaLum No BCEM B1Aam CBOeW NpoayKumm.
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MpunoxeHus

MNMpunoxeHune A. NabapuTHbIe U NpUcoeaUHUTESbHbIE
pasmepbl

Pa3smep uHOukamopoes: HAucnned TAPAMETP

2 3 4 5 14 15 16 17 18
: ; BrBI-10 + - L
BXIL BMXIO ~  PWR
NNAPAMETP

©K1 ©K2 RS-485 D
Ml ] o e o

22 23 24 25 26 27 32 33 34

14

N
JmC

<
©)
o
<
=
N

PucyHok A.1 — BrewHut 8ud nepedHeli naHenu rnpeobpasosamerns blBI-10

X7 X2 L
- . : C
y
.. vy
& 1 |
®® 0

| — LINL) b L)
X4 " X3

PucyHok A.2 - FabapumHble pasmepsi
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NMpunoxeHune b. MNogkno4yeHne npubopa. Cxema BHELWHUX
coeaAUHEeHUNn

X2

BnBl-10 VoL ®

BUXIA ~ PWR
NAPAMETP

A MIKPOA

MEHIO
LN L::
[ [*7] pene

22 23 24 25 26 27

vy

) J NHtepdenc
DO1 DO2 RS-485
AuckpeTHble BbIxoabl

22 23 24 25 26 27 X4

4 4

|:| @ |:| @ MoaknioueHne Harpy3oK (AUCKPETHbLIN
BbIxoA — pene)
RH [ RH! RH| RH!

PucyHok b.1 — Cxema sHewHuUx coeduHeHull npeobpasosamernsi bINBI-10

MpumeyaHusn.
1. Heucnonb3yemble KNneMMbl COEANHUTENbHbIX pa3beMOB NpeobpasoBaTens He noaknYaTh.
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B.1 Cxema nogknioueHus uHTepdenca RS-485

Mpeobpa3zoBaTtenb NHTEpGENCOB
RS232/485 USB/RS485 L no 1200m

Blr-485 Brn-52 < >

s3@00Q0AE RS232

R1
45 o A+ RS485

usB

== R2 ¢
= |:| . s
— B-
A Lo 5
RGND
A+ B- A+ B- A+ B-| po32ycrpoiicts | At B A+ B-
01 02 03 30 31
BNBI-10 UTM-20y MUK-25 MTP-8 NTM-12

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

1. K 3BM moxeT 6bITb nogkno4eHo 0o 32 yCcTpoWCTB, BKIoYas npeobpasoBartens nHtepdericos br-485 nnu Brin-
52.

2. Obwas anvHa kabenbHOM NIMHUK CBA3W He JoSmkHa npeBbiwaTb 1200 M.

3. B kayecTBe kabenbHOW NUHMKU CBA3M NPESNOYTUTENBHO UCNOMb30BaTh IKPAHNPOBAHHYHO BUTYIO Napy.

4. nvHa oTBEeTBNEHUN Lo [OMKHA ObiTb Kak MOXXHO MEHbLLEN.

5. K uHTepdericHbiM Bxogam npubopoB, pacnornioXeHbiM B KpalHMX TOYKax COeOQUHUTENbHOM NWHUKU, HeoGXoaAMMO
NOAKNIOYNTL ABa TepMuHanbHblM pesuctopa conpotusneHnem 120 Om (R1 u R2). lNogknioyeHue pesvcTopoB K
koHTponiepam NeNe 01 — 30 He Tpebyetcs. [lMogknioveHWe TepMMHanbHbIX Pe3ncTopoB B Ornoke npeobpasoBaHus
nHTepdercoB bIMN-485 unun BIMNAN-52 cm. B PA Ha BrN-485 unu BINN-52. MogknioveHne TepMmuHanbHnx pesunctopos B BlBI-
10 cm. pucyHok B.3.

Pasbem-knemma X3 J('“/'HV'F' CBA3N )
3KpaHWpoBaHHas BUTasi napa
\
()32 [+A
MpuemonepegaTymk i
RS-485 o (33 ™
Gl = o
1200m  JP1 4L T
GND ] =
100 Om 1 Mopkriouerme | — A 2
— | TEpMUHanbHOrO ! y —
L _ beaucTopa _ | i
()
\
PucyHok b.3 - PekomeHOyemasi cxema nodkroveHUs1 uHmepgetca RS-485
MpumeyaHus.

1. Bce oTBeTBUTENU MpueMOo-NepeaaTymMKkoB, MNpucoeauHeHHble K OAHOM obLwen nepeaarolien NUHUK, OOMKHbI
COornacoBbIBaTbCS TONbKO B ABYX KpaliHUX Todkax. [nvHa oTBETBNEHWUI AOMKHA ObITb Kak MOXHO MEHbLLEN.

2. HeobxoamMMocTb aKkpaHWpoBaHUs kabenen, no KOTopbiM NepefaeTcs UHopMauusi, 3aBUCUT OT AJUHbI KabernbHbIX
CBSI3eli 1 OT YPOBHS MOMEX B 30HE NPOKnaaku kabensi.

3. MpuMeHeHWe aKpaHMPOBAHHON BUTON Napbl B NMPOMbILLIIEHHbIX YCNOBUSIX SIBMSIETCA NPEeAnoYTUTENbHbIM, MOCKOSbKY
370 06ecneyrBaeT Nosly4eHne BbLICOKOTO COOTHOLLEHMS! CUrHan/LWyM 1 3alwmTy OT CUH(Da3HON NoMexy.

B.2 Cxema nogknoyeHus npubopa Ansa npoBeaeHUs Hanagku
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o7 v BB
47 — | Kow | Leny
@ pr |V I | Buix +
] | | Baix -
77 PV 16 | 2emig
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Al R R R R R R
72 3 4 5 6 7 8

P1 - ocyuniozpag, npedes usmepequs om 1do 200 MB
bxadkoe conpomubiedue He meree 7 MO noaocou rnponyc-
Kawug do 1My

PAT -MunuamnegmMemp noCmosHHOEE MoKG K/AaC MoYHOCIIY
He xyxe 002 duanaioH usmeperus 100 MA

PAZ - aMnepMemp NepeMeHHOED MOKA K/AAC MOYHOCITIL HE
xyxe 20 duanaio uaveperus 02 A

PVT - Bonbmmemp NepeMeHHo20 Moka KAAC IMaYHOCTIL He
xyxe 20 duanaiod uamenexus 300 B

7 - abmomparcgopmamap PHO-250 umi emy nodooHsi
R7 - Hazpy3oqHoe conpomubiedue 2 kOm+5%6 ang

0n0kal € Beixadkem mokor 0-5 MA, 500 Omt5%6 dng ono-
Kol ¢ Beixadkem mokom 0-20 MA, 4-20 MA,

M7 - mazasuH KoMriaekcHow BaumHou UHaLKMUBHoCMY
P5017/7

ST - DOHONOMICHBIL NEDEK SAMES I

G7 - vcmasHuk numanLs b5-48

R2-K5 - conpomubrenue (2-23-025-5 7 kOm5%

VI-V4 - (Bemoduad A/13076M

PucyHok b.4 — Cxema nodkmroyeHus npubopa 0nsi nposedeHusi Hamadku
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B.3 Cxema npoBepkn ConpoTUBNEHUA N3onauumn

=
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BrBI-10
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PucyHok B.5 — Cxema nposepku conpomussieHusi Usonsyuu

Tabnuua b.1 Cxema NnpoBepkn CONPOTMBNEHNS N30MALMK ANs Npubopa ¢ HanpsbkeHueM NuTaHust 24 B
NMOCTOSIHHOIO TOKA

lMpoBepsiemas Lenb UcneiTaTtensHoe OnekTpuyeckoe
Llens 1 Llenb 2 HanpshkeHne COMPOTUBIEHWE N30MTALUN
A — BXop kaHana B — uenb nuTaHua 500 B 20 MOwm
A — BXxopg KaHana B — AvckpeThbie 500 B 20 MOwm
BbIXOAbl
A — Bxoj kaHana I" - nHTepdpenc 500 B 20 MOwm
B — uenb NuTaHus B — AvCKpeTHbie 500 B 20 MOwm
BbIXOAbl
b — uenb nuTaHuAa " — nHTepderic 500 B 20 MOwm
B — AnckpeTHbie I — uHTepdenc 500 B 20 MOwm
BbIXObl

Tabnuua b.2 Cxema npoBepKkn CONPOTMBNEHUS N30naUun ans npubopa ¢ HanpsixkeHnem nutaHusa 220 B
nepeMeHHOoro Toka

lMpoBepsiemas Uenb WcnbiTatensHoe OnekTpuyeckoe
Lenb 1 Llenb 2 HanpsKeHne COMpPOTUBIEHNE N30NALMNN
A — BXof kaHana B — uenb nuTaHusa 1500 B 20 MOwm
A — BXog KaHana B — AnckpeTHbie 1500 B 20 MOwm
BbIX0Ab!
A — BXoA KaHana [ - nuTtepdpenc 1500 B 20 MOwm
B — uenb NUTaHus B — AuckpeTHbie 1500 B 20 MOwm
BbIXOAb!
b — uenb nuTaHuna " — nHTepdenc 1500 B 20 MOwm
B — puckpeTHble [ — uHTepdeiic 1500 B 20 MOWM
BbIXOAbl
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NMpunoxeHne B. KOMMyHUKaumnoHHble hyHKUUN

B.1 O6bwue cBeaeHus

Mpeobpaszosatens BIBI-10 moxeT o06ecneynTb BbINOMHEHME KOMMYHUKALMOHHOM yHKUMM MO  UHTepdeiicy
RS-485, nossonsiowen KOHTpoNMpoBaTb M MOAMULMPOBaTL €ro napamMeTpbl NpyM MOMOLUM BHELIHEro YCTPOWCTBa
(komnbloTEPa, MUKPONPOLIECCOPHOW CUCTEMBI YNPaBeHWs).

WHTepdpenc npegHasHaveH Ans  KOHUrypupoBaHus npubopa, ANS UCMOMb30oBaHWA B KadecTBe yOareHHOro
yCTpoWCTBa Npu paboTe B COBPEMEHHbIX CETAX yrnpasreHusa n cbopa nHhopmauun (npuema-nepeaydn KoMaHa U AaHHbIX),
SCADA cuctemax 1 1.1.

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

Ona paboTbl HEoOGXOoAMMO HACTPOUTb KOMMYHWKALMOHHbIE XapakTepucTuku npeobpasosatens BIBI-10 Takum
obpasom, 4TOObI OHM coOBMaganM C HacTporikamum obmeHa pfaHHbiMM OBM. Xapaktepuctukm ceTteBoro ob6meHa
HacTpauBatoTcs Ha YPOBHE 5 Ij 5 KOHUrypaumm.

Mpu obMeHe nNo nHTepencHOMY KaHany CBA3MW, ecrnv NPOUCXOAUT nepeaada AaHHbIX OT npubopa B CeTb, Ha NnepeaHen
nanenu BlNBI-10 muraet uHamkatop RS-485.

MporpammHo goctynHele pernctpel npeobpasosatens BINBI-10 npuseaeHsl B Tabnuue B.5.1.

HocTyn k pernctpam npnbopos onepatueHoro ynpaeneHus No 0-10 paspelueH NOCTOsHHO.

HocTtyn k peructpam nporpammupoBaHns n koHdurypaumm No 11-147 paspellaeTca B criydyae yCTaHOBKM B «1»
peructpa paspelueHmss nporpammupoBaHns No 10, 3HayeHMe KOTOpPOro MOXHO M3MEHWUTb KaK C nepegHen naHenuv
npeobpasoBaTens bMBI-10, Tak n c 3BM.

KonnyectBo 3anpalumBaeMbiX PErucTpoB He AOMKHO npeBbiwatb 16. Ecnu B kagpe 3anpoca 3aka3aHo Gonee 16
permcTtpos, npeobpasosatens BINBI-10 B oTBeTE OrpaHnMYnBaeT Ux KONNMYECTBO A0 NepBbIX 16-T perncTpos.

[na obecnevyeHnss MMHUManNbLHOIO BPEMEHM OTKNMMKa Ha 3anpoc ot OBM B npubope cywectyeT napametp — SYS.02

«TanmM-ayT Kagpa 3anpoca B CMCTEMHbIX TakTax 1 TakT = 250 MKC». MMHMManNbHO BO3MOXHbIE TalM-ayThbl ANS PasnnyHbIX
cKopocTel cnegyrowme:

Tabnuua B.1.1 - MMHMManbHO BO3MOXHbIE TalM-ayThl 4SS Pa3fMYHbIX CKOPOCTEN Nepefayn AaHHbIX

Tanm-ayT,
Bpems nepenaum
B CUCTEMHbIX TaKTax
CkopocTb, 6ut/c Kagpa 3anpoca, 1 TaKT = 250 MKC
MceK
(Time out [C-T-])
2400 36,25 145
4800 18,13 73
9600 9,06 37
14400 6,04 25
19200 4,53 19
28800 3,02 13
38400 2,27 10
57600 1,51 7
76800 1,13 5
115200 0,76 4
230400 0,38 3
460800 0,2 2
921600 0,1 1

Bpems nepegauun kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaenseTcs COOTHOLLEHMEM
(roe: oavH nepepaBaemeblnt 6ant = 1 ctapT 6uT + 8 6UT + 1cTon 6MT = 10 BUT):

10 6uT * 8 6anT
Tnepeﬂaqu = 1000 ¥ cmmmmmmmememm—e——aae 3 MCeK
V 6ut/cek

Ecnun HaGntopatoTcst YacTble coom npu nepefade AaHHbIX OT Npubopa, To HE0HX0ANMO YBENUUNTL 3HAaYEHME ero Tanm-
ayTa, HO MpW 3TOM Y4eCTb, YTO HeOBX0AMMO YBENUYUTL BPEMSI MOBTOPHOrO 3arnpoca oT 3BM, T.k. Bcerga Bpemsi NOBTOPHOMO
3anpoca A0MKHO ObITe GonbLue TarM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)

Mepenava
(Tx)

Mpuem
(Rx)

MNepenayva Mpvem Mepenava Mpvem
1

\ ! : :
1

Kapgp 3anpoca ot I X

}"nzem ! i

! |

! I
1 1 1
1 1 :
: : Tdelay=3MC. | :
1 T ! . !
E ! 1
\ T | '

MEOUT ! _Kapp oTeeTa oT npubopa
/:/
A
Trx. :
1
N -
Tronmbin ; Tdelay =1mc

PucyHok B.1.1 - BpemeHHble QuazpaMmbl yripasrieHusi nepedaydel u npuemom brioka uHmepgpeticoe bIiN-485

(B11-52).

Time out - Bpems oxupgaHus KOHUA kagpa 3anpoca. Bpemsi nepegaum kagpa 3anpoca JOITKHO OblTb MeHbLUe YeM
BpEMSI OXXUIAHUS KOHLIA Kagpa 3anpoca MHave Nnpubop He NpyMET MOMHOCTLIO Kaap 3anpoca.
Taelay — BHYTPEHHEE BpEMS Yepes3 KoTopoe Mnpubop oTBeTUT. MakcumarnbHOe 3HauyeHne 3TOro BpPeMEeHU cocTaBrnsieT

3mc.

Mpumep pacyeTa NOMHOrO BPEMEHM 3anpoca — oTBeTa ansi ckopoctu 115200 6ut/c.

Bpems nepegaun kagpa 3anpoca 1 kagpa otseta npu ckopoct 115 kbut/c coctaBut 0,76 mcek.

Trepesaun = 0,76MC (Tout = 4 CUCTEMHBIX TakTa = 1 MC)

MonHoe Bpems kaapa 3anpoca — oTBeTa:
Tronwein = TTx + Tdelay + Trx + Tdelay. =0,76+3+0,76 + 1 =6 mc.

MakcumanbHO BO3MOXHOE KONNYECTBO PErMCTPOB, KOTOPbIE MOXHO OMNPOCUTL 3a 1 CekyHay cocTaBnser:
N = 1000mc / 6mc +10 = 176.
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B.2 MODBUS npoTtokon

B.2.1 ®opmart kaxpaoro 6anTa, KOTOpbIN NPUMHMMaETCA U NnepepaeTcs npubopamm, cneayroLMNA:

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

Kagp Modbus coobLieHus cneayowmi:

DEVICE ADDRESS

FUNCTION CODE

DATA

CRC CHECK

8 BITS

8 BITS

k x8 BITS

16 BITS

Foe k<16 — konuyecTBO 3anpawumBaembix pernctpoB. Ecnu B kagpe 3anpoca 3akasaHo Gonee 16 perucrtpos, TO
npeobpasoBaTens bBIMBI-10 B oTBETE OrpaHMuMBaET MX KONIMYECTBO A0 NEPBbIX 16-TN perncTpos.

B.2.2 Device Address. Agpec ycTpoucTBa

Appec npubopa (slave-yctporictea) B cetn (1-255), no kotopomy obpawaetca SCADA cuctema (master-ycTponcTso)
co csoum 3anpocoM. Korga yaaneHHbin npnbop nocbinaeT CBOW OTBET, OH pasMellaeT 3TOT xe (CoOBCTBEHHbIN) aapec B
3TOM nore, 4tobbl master-ycTponcTBO 3Hano, Kakoe slave-ycTponcTBo oTBeYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHanNbHbIN KOO onepauun

BIBI-10 nogoepxusaeT cnegytoLime yHKLUN:

Function Code PyHKUMA
03 YteHue pernctpa(os)
06 3anuck B oauH perucTp

B.2.4 Data Field. None nepeaaBaemMbix AaHHbIX
Mone paHHbIX coobuieHns, nocbinaemoro SCADA cuctemon ypaneHHomy npubopy, cooepXuT [ob6aBo4vHOK
MHdOopMaLmio, KoTopas Heobxoanma slave-ycTponcTBy Anst aetanusauunm dyHkumm. OHa BKIYaeT:

® HayanbHbIN agpec perucTpa 1 KoNMYecTBO PervcTpoB Ans dyHkummn 03 (YTeHue)

® afpec perucTpa u saHadeHue aToro permctpa ans dpyHkumm 06 (3anwuco).

Mone aaHHbIX COOBLLEHNS, MOCLINAeMOro B OTBET YAaneHHbIM NpubOpOM, COAEPXKMT:

e KonnyecTBo 6anT oTeBeTa Ha yHkUMo 03 1 cogepxMMoe 3anpallmMBaeMbIX PErMCTPOB
® ajpec perucTpa u 3HadeHue aToro permctpa ansa dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUsi KOHTPONbHOW CYyMMbI

3HayeHWe 3TOro Monsl - pe3ynbTaT KOHTPOMS C MOMOLLbI0 LMKNMYeckoro usbbitouHoro koda (Cyclical Redundancy

Check - CRC).

Mocne dopmmpoBaHusa coobuweHnst (address, function code, data) nepepatowee ycrponcteo paccuntbiBaeT CRC
KOO W MOMeLLaeT ero B KoHel coobuieHus. lNMpuemHoe yctponcteBo paccumtbiBaeT CRC kog mpuHATOro coolueHus n
cpaBHMBaeT ero ¢ nepepaHHbiM CRC kogom. Ecnim CRC kog He coBnagaeTt, 3TO O3HayaeT 4YTO WMEET MeCTO
KOMMYHUWKaLMOHHas owmnbka. YCTPOMCTBO He BbINOMHAET AENCTBUIA U HE JaeT OTBET B cryyae obHapyxeHnss CRC owmnbku.

MocnepnoBatensHocTb CRC pacyeTos:

OCONOOUAPLWN -

. 3arpy3ka CRC peructpa (16 6ut) egmnnuamm (FFFFh).
. Ucknouarowee UM ¢ nepebivu 8 6ut Ganta cooblieHus n cogepxumbim CRC pernctpa.
. CoBur pesynbTarta Ha oavH 6uT Bnpaso.
. Ecnu cosuraembin 6ut = 1, ncknovarowee UMW copepxxumoro peructpa ¢ A001h 3HaueHnem.
. Ecnn caBuraemeiv 6ut Hynb, NOBTOPUTL Lar 3.
. MoBTopATL Warun 3, 4 1 5 noka 8 caBuros He ByAyT UMETL MECTO.
. Ncknovarowwee NI co cnepyrowmmm 8 6ut 6awta coobuueHus n cogepxmmbiM CRC peructpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce GanTbl coobleHnss He obpaboTatoTes.

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

Korga CRC pa3melyaeTca B koHUe coobuenusi, mnagwmii 6ant CRC nepegaeTcs nepBbIM.

B.3 ®opmaT KomaHAa

YreHue Heckonbkux peructpoB. Read Multiple Register (03)
Cnepytowwimii hopmat ucnonb3yeTcs ansd nepegaym 3anpocos oT IBM 1 0TBETOB OT yaaneHHoro npubopa.




3anpoc yctponctey SENT TO DEVICE:
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DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OtBeT ycTponctBa. RETURNED FROM DEVICE:
DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 NUMBER FIRST N
OF BYTES REGISTER REGISTER
1BYTE 1BYTE 1BYTE HB LB HB LB LB HB

Fae «KNUMBER OF REGISTERS» 1 n <16 — konmyecTBo 3anpalumBaeMbiX perucTpoB. Ecnu B kagpe 3anpoca 3akasaHo
bonee 16 pernctpos, npeobpasosatens BINBI-10 B 0TBETE OrpaHNYMBaET MX KONMYECTBO A0 NepBbiX 16-TU perncTpoB.

Mpumep 1:

1. YteHune perucrtpa

3anpoc ycTtpownctBy. 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 ycTporictea. 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)

Cnepytollas KoMaHaa 3anucbiBaeT onpegeneHHoe 3HadeHune 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
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B.4 PexkomeHpauum no nporpaMmMmMpoBaHnio o6MeHa AaHHbIMUM C Npeo6pa3oBaTensimMm
BMNBI-10

B.4.1 Npu onepaumax BBoAa / BbiBoga (C nporpammHbiM ynpasneHnem DTR/RTS), Heobxogumo yaepxuBaTtb curHan
DTR/RTS po okoH4YaHusa nepefayn kagpa 3anpoca. [ns onpegeneHWss MOMEHTa nepegayn nocrefHero cuMmBona u3
6ydepa nepegaun COM nopTa pekomeHayeTcs ucnonb3oBaTb AaHHyto dyHkumio: WaitForClearBuffer.

volid WaitForClearBuf (void)
{
byte Stat;

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

}
}
B.4.2 Kagp otBeTa o1 BINBI-10 nepegaetcs npubopom c 3agepko 3 — 9 Mc OT MOMeHTa MPUHATUS kagpa 3anpoca.

[ns oxupgaHuna kagpa oTBeTa He pekomeHAdyeTtcs ucnonb3osatb WinApi: Sleep( ), a ucnonbsosate OVERLAPPED
CTPYKTYPY ¥ ONpefensTb nonyyeHne oreeta ot npubopa crieayoLwmm KOgoM:

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

TimeOut — TaimayT Ha nomny4eHne oTBeTa.

B.4.3 MNocne nepepaun kagpa otBeTa npubopy HeobxoamMma nay3a =1MC ANs NEepeKIioYeHNs B pexum npvema. Ona
OXuaaHus TaKke He pekomeHayeTcsa ucnonb3oBaTb dyHkumio WinApi Sleep().

B.4.4 MNpumep pacyeTa KOHTPONBLHOW CyMMbl Ha A3blke 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 = *puff++ ; // 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 ~= 0xA001l; // crc XOR with 0xAQ001
}

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 agoctynHbie peructpsl BINBI-10

Tabnuua B.5.1 — MporpaMmmHo AocTynHblE perncTpbl npeobpasoBatens bIMBI-10

DYHKUMOHANbHbIN Anpec HaumeHoBaHue napameTpa AvnanasoH nsmeHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHNS)
03 0 Koa nspnenus (40 DEC — mn.6awT) n Bepcust nporpamMmmMHOro XX.40 DEC (no-6amntHo)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.28 HEX (no-6aunTHO)
03 /06 1 3HayeHne namepsemon BenuymHbl PV (nocne BxogHoro -9999 — 9999
dunbTpa)
03 /06 2,3 Pernctp anckpetHbix BbixogoB DO1 n DO2 0 — oTtkn., 1 — BKI.
03 /06 4,5 Pe3seps
03 /06 (6.7) 3HayeHne nsmepsemon BenuuuHel PV (c nnaeatoLen Yucno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HayeHwue BbixoAa pyHKUMOHanbHoro 6noka Yucno B popmate FLOAT
(c nnaBatoLlen 3ansTomn)
03/06 10 Pa3spelweHue rnpozpaMmupo8aHusi 0 — 3anpeuw,eHo,
1 — paspeweHo
03 /06 11 Twn aHanorosoro curHana [AIN1.00] 0-2
03/06 12 HwxHuii npegen pasmaxa wkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHun npegen pasmaxa wkanbl [AIN1.02] -9999 — 9999
03 /06 14 MonoxeHue geunmansHoro pasgenutens [AIN1.03] 0 — «0000», 1 — «000,0»,
2 — «00,00», 3 — «0,000»
03 /06 15 [MocTosiHHasi BpeMeHU BXOAHOrO LMdpoBoro punbTpa 0 - 060,0*
[AIN1.04]
03 /06 16 MakcumanbHas anuTensHocTb uMmnynbcHon nomexu [AIN1.05] | 0000 — 005,0*
03/06 17 KoadhduumeHT koppekunm (CMeLleHne) aHanoroBoro curHana -9999 - 9999
[COR1.01]
03/06 18 Tun maTemaTuyeckon pyHKUMM Ans dyHKUMOHanbHoro 6rnoka 0000-0002
maremaTtunyeckmx Bbldmcnexunin [FNC1.00]
03/06 19 Pexum cbpoca nHTerpanbHbix 3HaveHuii [FNC1.01] 0000-0003
03/06 (20.21) 3nauenue koadhduumenTa k1 [FNC1.02] Hvero B dpopmate FLOAT
03/06 (22.23) 3naueHme koathbumenTa k2 [FNC1.03] Hvero B cpopmate FLOAT
03 /06 24,25 Jloruka paboTbl BbixogHoro yctponctea DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03/06 26, 27 Homep namepsiemont BenuumHbl ons ynpaenexHus guckpetHelm | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01], [DOT2.01] 0001 - F
03/06 28, 29 Twn curHana BeixogHoro yctporictea DO1, DO2 [DOT1.02], 000,0* — cTaTnyeckuin
[DOT2.02] 000,1 —999,9* —
MMNYNbCHBbIN
03 /06 (30.31) Ycraska MIN DO1 [DOT1.03] Yucno B chopmate FLOAT
03/06 (32.33) Ycraska MIN DO2 [DOT2.03] Yucno B popmate FLOAT
03 /06 (34.35) YctaBka 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 yctporictea DO1 [DOT1.05] Yucno B dpopmate FLOAT
03/06 (40.41) 'vcTepesuc BeixogHoro yctponictea DO2 [DOT2.05] Yucno B popmate FLOAT
03 /06 42 MapameTp oTobpaxeHns curHanusauum [ALRM.00] 0000 — 6e3 kBMTMPOBaHWSA
0001 — c KBUTMPOBAHUEM
03/06 (43.44) TexHonorndeckast curdanusaumsa MIN gna 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) TexHonornveckast curdanusaums MAX ana PV [AIN1.08] Yucno B popmate FLOAT
03 /06 (49.50) TexHonorndeckas curdanusaums MAX ana F [FNC1.05] Yucno B popmate FLOAT
03 /06 (51.52) 'vcTepesuc curHanmsauum ans PV [AIN1.09] Yucno B popmate FLOAT
03 /06 (53.54) I'ctepesuc curianusaumm ans F [FNC1.06] Yucno B popmate FLOAT
03 /06 55 KonunyectBo yyacTkoB nuHeapusaummn [AIN1.06] 0000-0039
03 /06 56-95 Abcumccebl onopHbIX Todek nuHeapusauum [LNX1.00-39] 00,00-99,99*
03 /06 96-135 OpanHaTbl onopHbIX Toyek nuHeapusaumm [LNY1.00-19] -9999-9999
03 /06 136 Peseps
03 /06 137 MapameTp, KOTOPLIN BEIBOAWUTCS Ha LM poBOIM ANCNNEN
[WND1.00]
138-140 Peseps
03/06 141 MonoxeHune 3ansaTon okHa oTobpaxkeHusi [WND1.01] 0000-0006
142-144 Peseps
03/06 145 Cnoco6 BbiBoAa LMPOBOro MHAMKaTOpa OKHA OTobpaXeHust 0000 — gucnnen NOCTOAHHO
[WND1.02] cBeTuTCA
0001 — gucnnen muraet
03 /06 146-148 Pe3seps
03/06 149 3HayeHue kanvbpoBKY HDKHEro Npefena pasmaxa Lkanbl -9999 — 9999
03 /06 150 3HayeHne KanMbpoBKM BEPXHErO Npefesna pasmaxa Likanbl -9999 — 9999
03 151 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TaKTax 0001 — 0200
11akT = 250mkc [SYS.02]
03 152 CeTteBoll agpec (Homep npubopa B cetu) [SYS.00] 0000 — 0255
03 153 CkopocTtb 06mMeHa [SYS.01] 0000 — 0012
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MpumeyaHus.

1. MNpwn ynotpebnexHun cnosa 6nok MmeeTcs B BUAY DYHKLMOHAMbHBIN Br10K HopManusaumm n MacluTabnpoBaHums.

2. MNpeobpaszosatens BINBI-10 o6meHnBaeTca aaHHbIMKU No npoTokony Modbus B pexume "No Group Write" — ctaHgapTHbIVi NPOTOKON
6€e3 nogaepKkU rpynrnoBOro ynpaeneHns AUCKPETHLIMY CUrHanamm.

3. (p1. p2) — perncTpbl, KOTOpblE OTBEYAIOT 32 OAHO ONPeAEeNeHHOe 3HaYeHNe C nnasatoLelt 3ansTon (Yucno B popmate FLOAT).

4. (*) JaHHoe uncno npeacTaBreHo B perucTpe uenbiv 6e3 geuumanbHoro pasgenutens (3anston). Hanpumep, ecnu B napameTtpe
ykasaHo 60,0, To B pernctpe Haxogutcs yucro 600.

5. Pernctp 10 «PaspeweHue mpospaMMupo8aHusi», B CIlydae YCTaHOBKA €ro 3HayeHus B «1», paspellaeT WU3MeHeHue
KOHdUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHuUsi» MOXHO OCYLLIEeCTBUTb C nepcoHanbHon 3BM
unu ¢ nepepHew naHenu npubopa (ypoeeHb SAVE.00). Mpu Hanuuum B 10 pernctpe «0» JOCTYMHbI ANS1 UBMEHEHWS TOMbKO PErUCTpbI
onepaTuBHoro ynpaeneHus 1-10, a ocTanbHble ANS YTEHUs.
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NMpunoxeHune I'. CBogHaa Tabnuua napameTpoB

Tabnuua .1 - CBogHasa Tabnuua napameTpoB npeobpasosatens BrNBI-10

MyHKT
MeHI0

MapameTp

Eoum-
HULbI
n3me-
peHus

Ownana3oH namMeHeHus
napameTpa

3HaueH.
no-
ymon-
YaHUIO

LWar
n3me-
HeHusA

Pas-

nen MpumeyaHue

AIN1 (H 1n r') HacTtpomnka napameTpoB (hyHKLIMOHANbLHOro 6510Kka HopManusauum u

MacwTabupoBaHusi
00 Twvn aHanorosoro 0000 — nuHeHbIn 0000 0001 3.6.2
curHana 0001 — kBagpaTuyeckun
0002 — nuHeapv3oBaHHas Likana
01 HwxHWA Nnpegen pa3maxa | TexH. -9999 — 9999 000,0 Mnagwwin C y4eTom geLum.
LKanbl en. paspsg
pasgenutens
02 BepxHuii npegen TEXH. -9999 — 9999 100,0 Mnagwwn C y4eTom aeuum.
pa3mMaxa LuKanbl en. paspsg
pasgenutens
03 MonoxeHune 0000 — “XXXX” 000,1
JeummarnbHoOro 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 MakcumanesHas anuv- Cexk. 000,0 — 005,0 000,0 000,1 3awymta ot MNYnbCHbIX
TENbHOCTb MMMNYNbCHOWN romex
nomexwu
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaumnm LNY1
07 YcTaBka curHanmsaumm TEXH. -9999 — 9999 20,00 Mnagwwun C yueTom aeLum.
OTKIOHEHUS "MUHUMYM" en. pasps
pasgenutens
08 YcraBka curHanusaummn TEXH. -9999 — 9999 80,00 | Mnagwwmn C y4eTom geLmm.
OTKIOHeHus "Makcumym" | en. pasps
pasgenutens
09 Mvctepesuc TEXH. -9999 — 9999 0,500 | Mnagwmn
CUrHanusaumm en. paspsig
FNC1 (F nl r') HacTtpowka 6noka mateMaTu4eCKkMx BblYMCIIeHUN
00 MaTematuyeckue 0000 — He ncnonb3yeTtcs 0000 0001 3.6.3
DYHKLMK 0001 — nHTerpnpoBaHue
0002 — pesepB
01 Pexwum cbpoca 0000 — 6e3 cbpoca 0000 0001
MHTErparnbHbIX 3HaYeHUN 0001 — no nepenosnHeHuto
0002 — no nepenonHeHuto
UM ogHOBPEMEHHOMY
Haxatnio knasuw “W 1 O
0003 — no ogHOBpPEMEHHOMY
Haxatuio knasuw “W n “Q
02 3HayeHne en. -9999 — 9999 1,000 Mnagwwi
KoaddpuumeHTa k1 paspsan
03 3HayeHne en. -9999 — 9999 1,000 Mnagwwuit
KoacbdpmumeHTa k2 paspsa
04 YcTaBka curHanmsaumm TEXH. -9999 — 9999 20,00 Mnagwwi
OTKMNOHEHUS "MUHUMYM" eq. paspsa
05 YcTaBka curHanusauum TEXH. -9999 — 9999 80,00 Mnagwwuit
OTKINOHeHus "mMakcumym" | eq. paspsan
06 icTtepesnc TEXH. 000,0 - 090,0 000,5 Mnaawwi
CcuUrHanusaumm en. paspsaa
DOT1 (d o E |) Kondpurypauus BbixoaHoro ycrpoictsa DO1
00 Noruka paboThbl 0000 — MHTEPENCHBIN BLIBOA 0001 0001 3.6.6 | 0000 - BbIXOA ynpasnseTcs

BbIXO[JHOIO YCTPOWCTBA
DO1

0001 — 6onbwe MAX

0002 — meHbLue MIN

0003 - B 3oHe MIN-MAX

0004 - BHe 30HbI MIN-MAX
(oTHocuTenbHo MIN— MAX
cooTBeTcTBYyloLWero DO)

0005 — 0606LLeHHas
curHanusauus

0006 — He ncnonb3yeTcs, BbIXOA,
OTKIIOYEH

no uHTepdency

0001-0004 - oTHOCMTENBHO
MIN- MAX
cooTBetcTBytoulero DO;
0005 — DO cpabotaer, ecnu
napameTp BblAET 3a paMku
TEXHOMNOMMYeCKon
curHanusaumm
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MpopomxeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB npeobpasosatenst BINBI-10

01 McTouHKMK aHanoroeoro 0000 - PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Tun curHana BbIXOAHOIO | cek. 00,00 — ctatuyeckun 00,00 00,01 'ne 00,01-99,99 —
yctponctea DO1 00,01 — 99,99 — nMNynbCHLIN ONUTENbHOCTb UMMynbca
(amHamunyecknin) B CeKyHAax.
03 Ycraeka MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwmi
en. paspsg
04 YcraBka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwmi
eq. paspsg
05 ['McTepesnc BbIXOQHOrO TEXH. -9999 — 9999 1,000 Mnagwwun
yctporictea DO1 en. paspsi
DOT2 (Cf ok E’) KoHdurypaumsa BbixogHoro yctponucrtea DO2
00 MapameTpbl aHanorm4Hbl
napameTtpam
05 KOHUrypauum
BbIXOZHOTO YCTPOWCTBA
DO1
[} [ o
WND1 (Z N d 1) HacTponka napameTpoB OKHa OTOGpaxeHus
00 [MapameTp, KOoTOpbIN 0000 - PV 0000 0001 3.6.5
BbIBOAMTCA Ha LM pOBON 0001 -F
avcnnen
01 MNonoXeHue 3ansToi 0000 - 0000, 0001 0001 0000-0003 — ¢
0001 —000,0 VKCPOBaHHOW 3anATomn
0002 - 00,00
0003 - 0,000
0004 — nnaBatoLas 3anaTas
c orpaHuyexmem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyennem 00,00
0006 — nnaBatowlas 3anatas
02 Cnocob oTobpaxeHus 0000 — amcnnen NOCTOSAHHO 0000 0001
UM poBoro avcnnes CcBETUTCS
0001 — gucnnen muraet
F’I ! iy o
ALRM (7 L r 1) HacTtponka napameTpa oToGpaKeHMA CUrHanmsauum
00 MapameTp oToBpaxeHus 0000 — 6e3 KBUTUPOBAHUS 0000 0001 3.6.4| KsutnpoaHue
cuUrHanusauuu 0001 — ¢ kBUTUPOBaAHNEM Knaeuwwen [A&] nnm yepes
NHTEpdeNc.
I ]
LNX1 (L 7 U 1) AGcumccbl ONOPHbLIX TOYEK NIMHeapu3aumMm curHana, nogaBaemMoro Ha
(pyHKLMOHaNbHbLIN 610K HOpManusaumMm U macluTabpoBaHusa
00 Abcuuncca HavanbHoro % 000,0 — 099,9 000,0 000,1 5.4
3HayeHus (B % oT
BXOZHOrO curHana)
01 Abcumcca 01-ro yyactka | % 000,0 — 099,9 000,0 000,1
02 Abcuucca 02-ro yyactka | % 000,0 - 099,9 000,0 000,1
38 Abcumcca 38-ro yyactka | % 000,0 — 099,9 000,0 000,1
39 Abcuucca 39-ro yqactka | % 000,0 — 099,9 000,0 000,1
LNY1 (|'_ r ':f r') OpAaunHaTbl ONOPHLIX TOYEK NMHeapu3auMu curHana, nogaBaemMoro Ha
pyHKLMOHaANbHbLIN 610K HOpManu3auum U macliTabMpoBaHuA
00 OpavHaTa HayanbHoro TEXH. -9999 — 9999 0000 Mpapgwwi | 5.4
3HayeHus (curHan B en. paspsA
TEXHWYECKUX eANHMLAX)
01 OpavHaTta 01-ro y4actka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsg
02 OpavHaTa 02-ro yyactka | TexH. -9999 — 9999 0000 Mnapwwi
eq. paspsa
38 OpavHaTta 38-ro yyactka | TexH. -9999 — 9999 0000 Mnapwwi
en. paspsg
39 OpavHaTa 39-ro yyactka | TexH. -9999 — 9999 0000 Mnapwwi
en. paspsa
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MpopomxeHne Tabnuuel .1 - CBogHas Tabnvua napameTpoB npeobpasosatenst BIMNBI-10

'l [ .
CLM (L L + 1) KanmbpoBka curHana, nogaBsaemMoro Ha PyHKLUMOHanbHbIN 6GNokK
HOpManu3auum n MaCLuTaGVIpOBaHVIﬂ
00 Kannbposka Hynsi TEXH. -9999 — 9999 5.2
curHana en.
01 Kannbposka makcuMmyma | TEXH. -9999 — 9999
curHana eqn.
[l [ o
COR1 (L O I) Koppekuusa curHana, nogaBaemoro Ha (pyHKUMOHanbHbIN 610K
HOpManuiaumm n MaCLI.ITa6VIpOBaHI/IiI
00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | ngnumpyet PV=PV+A
eq.
01 KoadhdouumeHT TEXH. -9999 — 9999 000,0 Mnagwmit WHanumpyeT A
KOppekumm (cmeLleHmne) eq. paspsag
SYS ( 54 5) O6OLue cucTeMHble HACTPOWUKM
00 CeTeBon agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTkntoyeH ot
npvubopa B ceTu) cetn
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 Tavm-ayT kagpa 3anpoca
B CUCTEMHbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC
03 Kog nagenusi u Bepcus 40,XX CnyxebHas nHpopmaums
NPOrpaMMHOro Kon 40 DEC
obecneyeHust Bepcus XX DEC
SAVE (5 Hu E) CoxpaHeHue napameTpoB
00 CnyxebHas
nHdopmauums
01 3anuncbk napameTpoB B 0000 4.9
3HEProHe3aBNCHMMYHO 0001 — 3anucatb
namsaTb
LOAD (L o Hd) 3arpy3ka napamerpos
00 PaspelueHve 0000 4.10
nporpaMMupoBaHusi No 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000
nons3osarens 0001 — 3arpy3uTb
02 3arpy3ska 3aBOACKMX 0000
HaCTPOEK 0001 — 3arpy3uTb




41

IlncT perncTpaumm nameHeHumn

Homepa nucTos (cTpaHuL) Bcero §
Nam. nucToB Ne Bxoasiumin Ne conposoxaato- Moan. [lata
B [1OKY- [OKyMeHTa LLlero JOKyMeHTa v garta
N3ame- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 44 44 ver. 40.02 [BB 23.01.2012
MIckntoyeH TpaH3nCTOPHbIN NVKaLLVK
1.01 44 44 ver. 40.02 TUN BbIXOAHbLIX OUCKPETHbIX yP g"'y 21.02.2012
CUrHaroB. :
[oGaeneHo ucnonHeHve FvkaLLvk
1.02 44 44 ver. 40.02 nepegHer NnaHenu Ha yP g"'y 07.07.2012
AHITIMACKOM S13blKe .
1.03 24 44 ver. 40.02 HsmeHeH KOMMMEKT nocTtasku. | Jlykaiyk 27.05.2013
3MeHeHa Macca u3genus P.O
1.04 41 41 ver. 40,02 | /3Veer dopuar gokymenta | TYKAUK | 43 06 2013
McnpasneHbl nognucu
1.05 41 41 ver. 40,02 | YCT@HOBKM Hauana v koHua Tiykawyk | 55 01.2014
WKanbl npeobpa3oBaHnst P.O

pucyHka 5.1.1






