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HaHHoe pykoeodcmeo o sKkcrnnyamayuu sensemcs oguyuanbHol OoKyMeHmauuel npeodnpusmus
MUKPOJT.

lMpodykuusi npednpusmussi MUKPOJI npedHa3HadeHa Onsi |akcrinyamauuu ' KeanughuyupoeaHHbIM
repcoHarsnioM, MPUMEHSIIOWUM coomeemcemeyowue npuemMbl, U MOJbKO 8 UENsiX, ONUCaHHbIX 8 Hacmosiuem
pykosodcmase.

Konnekmue npednpusmusa MUKPQOIJI ebipaxxaem 6osblyro npusHamesbHOCMbs meM crieyuanucmam,
Komopsble npunazarom 6onbwue ycunusi 055 noddepXXKu omedyecmeeHHo20 npou3sodcmea Ha Hadnexauwem
yposHe, 3a mo, 4mo oHU ewe cbepeanu ceoro cuny Oyxa, yMeHue, ClocobHocmu U manaHm.
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HacTosilee pykoBoACTBO NO 3KCNiyaTauuv NpegHasHayeHo ANs O3HaKoMIleHWst noTpebuTenen ¢ HazHaYeHWEeM;
MoAensimMu, MPUHUMINOM AEeWCTBUSI, YCTPOMCTBOM, MOHTaXOM, 3JKCmnyatauuein u obcnyxuBaHvem npeoGpasoBartensi
nepemeHHoro Toka NMHC-13 (B ganbHenwem — npeobpasosatens MHC-13).

BHUMAHMUE !!!

Mepen wucnonb3oBaHWeEM npeo6pasoBaTenﬂ, no>|<any|7|0Ta,
O3HaKOMbTECb C HaCTOALLMM PYKOBOACTBOM NO 3KCnyaTauun.

MpeHebpexeHne Mepamu NPegoCTOPOXHOCTM M NpaBunamm
aKcnnyaTaumMm MOXeT CTaTb MPUYMHON TPaBMMPOBaHWS MepcoHana unm
nospexaeHnsa obopynosaHums!

B cBA3M ¢ noctosiHHOM paboToy NO. COBEPLUEHCTBOBAHMIO
npeobpasoBaTtens, MOBbILALWEA €ro HaAeXHOCTb »wU  ynyyulawoLlein
XapaKTEPUCTUKUN, B KOHCTPYKLMIO MOTYT.6biTb BHECEHbI HE3HAYUTENBHbIE
N3MEHEHUS, He OTPaXXEHHbIE B HACTOSALLEM U3aaHUN.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

B HavMeHOBaHUsIX NapaMeTPOB, HA PUCYHKaX, NPY UMMPOBbIX 3HAYEHUSIX U B TEKCTE MUCMONb30BaHbl COKpaLleHNs U
abb6peswuaTyphbl (cM. Tabnnuy 1.1), o3HavatoLwme crneqyoLlee:

Tabnuua | - CokpaweHus n abbpesnatypbl

AG66peBuartypa (cumBon)

MonHoe HaMMeHOBaHue

3HauyeHue

PV nnn X

Process Variable

MaviepsiemasiBenMunHa (KOHTPONMpYEMbIN U PerynvpyeMbli
napameTp)

T, t Time Bpewms, nHTepsan BpemMeHn

Al Analogue Input AHarnoroBsbIvi BBOZ

AO Analogue Output AHanoroBbIN BLIBOA,

DO Discrete Output LucKpeTHbIN BbIBOS

EEPROM Electrically Erasable ONEeKTPUYECKN CTUpaeMoe nepenporpammmpyemoe
Programmable Read-Only MOCTOAHHOE 3anoMuHaroLee yCTpOMCTBO
Memory

NVRAM Non Volatile Random Access OHeproHe3aBNCUMOE 3anoMmnHatoLLLee YCTPONCTBO C

Memory

NPON3BOJIbHbIM OOCTYNOM

B HammeHoBaHUAX

YypOBHeW( KoHUrypaumn npeobpasoBaTenst NpUHSATHI cregylowme 0603Ha4YeHUsl, KoTopble
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1. OnucaHune npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBarens

111 MpeobpaszoBatenb MHC-13 npegHasHaveH Ans HeENpepbIBHOro npeobpas3oBaHWs CUrHanoB fMepeMeHHOro
TOKa B YHUUUMPOBAHHLIA aHarnoroBbli O4HO- UMW ABYXMOMNSAPHBIA CUrHaM MOCTOSHHOTO TOKa,.a. Takke 0bpaboTku,
npeobpas3oBaHnsa N OTOOpPaKEHUs] TEKYLLEro 3Ha4eHUs BXOAHOIO CUrHana Ha BCTPOEHHOM 4YeTsipexpaspsgHoM LIMGPOBOM
ancnnee. Npeobpa3oBatent NPUMEHSIETCS ANA KOHTPOSsS 9MeKTPUYECKMX CeTel M YCTaHOBOK, Ans TenemMexaHusauum u
aBTOMaTM3auMn 06BbEKTOB aneKkTpoaHepreTukn n ACY Tl aHepro€Mkux 06BEKTOB pa3nnyHbIX OTpacren NPOMbILLIIEHHOCTH.

11.2 Mpeobpasosatens [MHC-13 oTHocuTCA K cpedcTBam W3MEpPeHUs 3MeKTPUYecKUX BenuduH obLiero
HasHayeHus cornacHo NOCT 28261.

1.1.3 TlpeobpaszoBatenb  GOPMUPYET  BbIXOAHbIE  AWUCKPETHble .« CUTHanNbl  yApaBfeHWs  BHELUHUMU
MCMONHUTENBbHLIMM MexaHW3MaMm, obecneunBas OUCKPETHOE YrpaBfieHne B COOTBETCTBMMU C 3afaHHOW Mofib3oBaTenemM
NOrnKon paboTsbl.

1.1.4 lMpeobpasoBaTenb MoOXeT ObiTb WCNOMb30BaH B CUCTEMax pPerynupoBaHns u  ynpasneHus
TEXHOMOTMYEeCKMMMN MpoLeccaMn B 3HepreTuke, MeTannyprum, B W3MEPUTERbHbIX CUCTEMaxX W  U3MepuUTenbHO-
BbIYMCMNTENbHBIX KOMMNIIeKcax.

1.2 O603Ha4YeHne npeobpasoBarens

MpeoGpasoBaTenb 06o3HaYaeTCs creayowmnmM oGpasom:
MHC-13-AA-B-C-U-L,
roe:

AA - kop Bxoaa
01-0oT0A D0 1A,
02-0o10ADO025A,
03-0oT0ADO5A,

B — ko BbIXOAHOrO aHanoroBoro curHana:
1—-017 0 MA go 5 MA,
2 —ot1 0 MA 1o 20 MA,
3 - o014 MA 0o 20 MA,
4-010Bamo108B,
5—-01-5MA 0o 5 MA,
6 — o1 -20 MA go 20 MA,
7—-0o1-10B oo 10 B,

U — HanpspkeHne NuTaHus:
220 - 220B nepemeHHoOro ToKa,
24 - 24B NOCTOSIHHOIO TOKa,

L — ucnonHeHue nepeaHei naHenu (0603HaYEHME KHOMOK, MHOANKATOPOB U Ancnnes):
UA — yKkpaunHckoe,
EN — aHrnuickoe.

HanpumepysakasaHo npeobpasosamerns: [MHC-13-01-2-220-UA

Mpy 5TOM U3FOTOBMNEHMIO U MOCTaBKE NOTPEOUTENO NOANEXNT:

1) npeobpa3oBaTtenb nepemeHHoro Toka NMHC-13,

2)Bxopa npeobpasoBaTtens kog 01 -ot 0 A go 1 A,

3) Bbixoa aHanoroBbii AO koA 2 - NocTosiHHBIN TOK 0T 0 MA o 20 MA,
4) HanpsikeHne nuTaHus ko 220 - 220B nepeMeHHoro Toka,

5) ucnonHexue nepegHen naHenm kop UA — ykpanHckoe.

BHumanue! [pu sakase npeobpasoBaTenss HeOOXOOAMMO YyKasbiBaTb €ro rMofHoe HasBaHue, B KOTOPOM
APUCYTCTBYIOT |AMana30H BXOAHOIO CurHamna, TWMbl aHarnoroBoro U [OWUCKPETHbIX BbIXOAOB, HamnpskeHue nUTaHus
npeoGpasoBaTens 1 UCMONHEHVE NepeaHei naHesu.
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1.3 TexHMUYeCKMe XapaKTepucTuku npeodpasoBarens
OcHoBHbIe TexHuyeckue xapakrtepucTtukun NMHC-13 oTBevatoT ykasaHHbIM B Tabnuuax 1.3.1 — 1.3.6.
1.3.1 AHanoroBble BXOAHbIe CUrHanbI

Tabnuua 1.3.1 - TexHnyeckme XapPaKTEPUCTUKU aHaNoroBoro BXogHOro curHana

TexHU4ecKas XxapakTepucTuka 3HauyeHue
KonnyecTBO aHanoroebix BX040B 1
[nanasoH 3amMeHeHns1 BXOOHOro curHana
- MepemeHHbI TOK YacToTom 50 + 20 Ny, OT0A Do 1A,

OT0Am025A,
OT0AmO5A

Paspewatowias cnocobHocte ALM 16 paspsigos

lMpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrPELLHOCTM +0,25 %

M3MEpEHUsi BXOOHOIO curHana

Mpepen gonyckaemow A4ONOSHUTENBHOW NOrPeLLHOCTU, BbI3BAHHOMN <0,2%/10°C

M3MEHEHVEM TeMNEePATYpPbl OKpYXarLLen cpeapl

Mpegen gonyckaemown A4ONOMHUTENBHOW NOrPELLHOCTU, BbI3BAHHOM <0,1%

M3MEHEHMEM HanpsPKEHMS MUTaHNA OT HOMMHAIBHOIO 3HaYeHus B
AnanasoHax, ykasaHHbIX B Tabnuue 1.3.5

Mpegen gonyckaemown A4ONOMHUTENBHOW NOrPELLHOCTU, BbI3BAHHOM <0,2%
OeNCTBMEeM MOCTOSIHHLIX MarHUTHBIX MW NePEMEHHbIX Nonen CeTeBow
4YacTOThl C HANPsPKEHHOCTLIO Ao 400 A/m

Mpegen gonyckaemow A4ONOSHUTENBHOW NOrPELLHOCTU, BbI3BAHHOM <0,2%
M3MEHEHMEM COMPOTUBNEHUST Harpy3kn Ha 50% oT AonycTuMoro
3Ha4YeHWs COMPOTUBIIEHNS HArpy3KkW, ykazaHHoro B Tabnvue 1.3.2

Bpemsi npeobpasoBaHus He.6onee 6 cek

lMpepenbHas neperpyska (0T Avana3oHa BXOAHOro curHana) B 5 pa3

MakcumanbHoe Bpemsi neperpyskm He Gonee 5 cek

[anbBaHMYeckas pa3Bsid3ka aHanoroBoro Bxoaa Bxopa ranbBaHW4eckun M30nMpoBaH OT aHarnoroBoro

BbIX0a M OCTanbHbIX LIeNen, HanpsbkeHme
ranbBann4eckon pa3saskn He meHee 4000 B

1.3.2 AHanoroBbI BbIXOAHOM CcUrHan

Tabnuua 1.3.2 - TexHn4yeckme xapakTePUCTMKN aHanoroBoro yHUULIMPOBaHHOIO BbIXOAHOIO curHana

TexHUYeckas xapakTepuctuka 3HauveHue
KonunyecTBo aHanorosblx BbIXOA0B 1
Tun BbIXOOAHOIO aHanoroBoro curHana YHuduumposaHHbie (FTOCT26.011-80)

[MOCTOSHHbIN TOK:

Ot 0 (-5) MAvgo 5 MA, RH < 2000 Om

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

Ot 4 MA po 20 MA, RH < 500 Om

HanpsihxeHne NOCTOSIHHOIO ToKa:

0O1.0 (-10) B go 10 B, RH = 2000 Om

BenuunHa nynbcauuv BEIXOQHOMO CUFHana < 0,25 % BepxHel rpaHnLbl UBMEHEHMWS! BbIXOAHOTO curHana
NOCTOSIHHOIO TOKAa W HaMNPsHKEHWs

1.3.3 duckpeTHble BbIXOAHbIE CUTHaNbI

PeneliHbil BbIXOA
Tabnuua 1.3.3 - TexHU4EeCKMe XapaKTEPUCTUKN ANCKPETHBIX BbIXOAHbLIX CUrHaNoB. PeneiHbln BbIxoa

TexHuyeckas Xapakrepuctuka 3HauyeHue
Konun4ectBo AMCKpeTHbIX BbIXOL0B 2
Tvn‘Bbixoga MepekntoyaroLme KOHTakTbl pene
MakcvmanbHoe HanpshkeHUe KoMMyTaLmm
flepeMeHHOro Toka (aencTByoLLee 250B
3HayeHwue)
MakcrmansHoOe 3HaYeHne nepeMeHHoro < 8 A npv pe3nCTUBHOI Harpyske
TOKa < 3 A npv MHAYKTMBHON Harpy3ke (cos®=0,4)

MakcvmansHOe HalpshkeHe KOMMYTaLumm
MOCTOSIHHOIO TOKA

MakcumansHoe 3HaueHue NOCTOSIHHOMO Toka
NPy KOMMYTaLUW Pe3VCTUBHOM Harpyskom

ot 5B oo 30B

oT10MAOO5A

anbBaHMYeckas pa3Bsidka ANCKPETHbIX BbIxoabl ranbBaHUYECKN M30NMPOBaHbl Mexay cobor, OT Bxoda M ocTalbHbIX
BbIXOZOB Lenen, HanpshkeHne raribBaHN4Yeckon pasesskn He meHee 1500 B
Curnan‘noruyeckoro "0" Pa3oMkHyTOE COCTOsIHME KOHTaKTOB pene

CurHan norudeckon "1" 3aMKHYTOEe COCTOSIHWE KOHTaKTOB perne
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1.3.4 NMocnepoBaTtenbHbLIN UHTEpdenc RS-485

Tabnuua 1.3.4 - TexHnyeckme xapakTepyucTvK1 nocnegoBaTenbHoro nitepderica RS-485

TexHMYeckas xapaKTepucTuka

3Ha4yeHune

KoHdurypauumm cetu

MHoroToyevHas

Konnyectso npv6opos

32 Ha OHOM CEermeHTe

MakcumanbHas gnvHa nHuM B npegenax
OQHOro cermeHTa cetun

1200 meTpoB

KonunyecTBo akTMBHbIX nepegaryvkoB

1

[nana3oH ceTeBbIX agpecos 255

CkopocCTb 0OMeHa/gnMHa NMHUK CBA3N 62,5 kbut/c 1200 m

(3aBMCMMOCTb 3KCMOHEHLUManbHas): 375 xbut/c 300 m
2400 kbut/c 100 m
10000 kbut/c 10m

lpumeyvaHue. Ha ckopocmsix obmeHa.cebiwe 115 kbum/c pekomeHOyemcs
Ucrnob308amb KPaHUPOBaHHbIE 8UMBIE rapbi.

Twn npvemonepeaaTymKoB

[nddepeHumanbHbIv, TOTEHUMansHbIN

Bun kabens

Butasa napa, skpaHMpoBaHHas BuTas napa

[anbBaHMYeckas pa3Bsi3ka

MHTepdeinc ranbBaHN4eCcku N30MMPOBaH OT BXOAOB-BbIXOAOB M OCTarnbHbIX
uenen

[poTokon cBs3n

Modbus pexum RTU (Remote TerminahUnit)

HasHaueHue nHTepdenca

[ns koHdUMrypupoBaHus perynsrtopa, AN UCHONb30BaHUS B Ka4ecTee
yAaneHHoro yCTpoWcTBa Npu paboTe B COBPEMEHHbLIX CETAX YNpaBneHns n
cbopa nHpopmaumm (mprema-nepegadm KOMaHa U AaHHbIX)

1.3.5 dnekTpuyeckne aaHHbIe

Tabnuua 1.3.5 - TexHn4yeckme xapakTepUCTUKN IMEKTPONUTaHNSA

TexHnyeckasi XxapakTepucTmka 3HayeHune

OnekTponuTaHue (NOAKIMI0YEHNE K CeTn) ~ 220 (+22; ~30) B, (50 1) My
=24 (£6)B

MoTpebnsiemas MOLHOCTb 5BA
Tok noTpebneHns No nutaHuio 24B < 170MmA
MogkntoyeHve C nomMolLb10 pasbemMa—KneMMbI

1.3.6 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.6 - YcnoBus akcnnyataumu
TexHUYeckasi XxapakTepucTmka 3HayeHue

Twn kopnyca

JIuTon NNacTMaccoBebIi KOPNyc ¢ 3axBaToM ANns MoHTaxa Ha DIN-pensc 35 mm

Kpennexuve kopnyca

B apekrpowutax

abapuTtHble pa3mepsl (B x LU x M), Mm

115 x100 x 110

TemnepaTtypHbI AnanasoH

-40°C ... +70°C

KnumaTtunyeckoe ncnonHeHve

rpynna 4 mo FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3
KoHAeHcauum Briarn (Npu Temnepatype +30°C) B 3aKpbITbIX NOMELLLEHUAX Npn
OTCYTCTBUM B BO3JyXe MbIfN, arpecCcyBHbIX NapoB 1 ra3oB

ATMOCdepHoe faBrneHve

ot 84 no 106,7 klMa

Bunbpauus € YacToTon go 60 Ny c amnutygor go 0,1 mm
MomeLleHve 3aKpbiTOe B3pbIBO-, NOXapobesonacHoe
[MonoxeHue Npu MoHTaxe JTroboe

CTeneHb 3aluThl IP30

Macca < 0,6 kr

1.3.7 Mo cTonkocTh K MExaHu4eckomy Bo3aercTeuto npeobpasosatens MHC-13 oTBevaeT ucnonHeHuto 5 cornacHo
FOCT 22261 .

1.3.8 CpenHee Bpemsi HapaboTKM Ha OTKa3 C Y4YETOM TEeXHMYEeCcKoro o6CnyXuBaHUs, pernameHTUPOBaAHHOIO
PYKOBOACTBOM MO 3KcnfAyataumu, - He meHee yem 100 000 yacos.

1.3.9 CpenHee Bpems BocCTaHOBIEHNUS paboTocnocobHocTn MHC-13 — He Gonee 8 yacos.

1.3.10. CpepHwnii ‘cpok akcnnyataumm — He meHee 10 net. KpuTepuii gonycTMMOWM rpaHuubl dKchnyaTauum —
9KOHOMMUYecKas HeLenecoobpas3HOCTb AanbHENLLEN IKCNyaTaumm.

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

1.3.12 W3onauua snektpudeckmx uener MHC-13 oTHocuTenbHO kopriyca M Mexay cobol npu Temnepartype
okpyxatwen cpeabl (20 + 5) °C n oTHOocUTenbHOW BriaxHoOCcTU Bo3gyxa A0 80% BbigepxuBaeT B TedeHun 1 MUHyTbI
OenCTBME UCMbITATENIbHOrO HanpshXKeHUs NPakTUYeckn cuHycoupanbHom dopmbl yactoton (50 = 1) 'y ¢ AencTByrOWLUM
3HaYeHUeM:

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

—15600:B — ang uenew ¢ HOMMHaNbHBIM HanpsxxeHunem o 250 B,

— 500 B — ons uenen ¢ HOMMHanbHbIM HanpshkeHnem o 50 B.

1.3.13 MuHMManbHO [0NyCTMMOE 3MeKTpUYecKoe COMPOTUMBIIEHME MW3OMNAUUM MpU TemnepaType OKpyXatLlewn
cpenpl (20'£5) °C 1 oTHoCUTENBLHOM BNaxHOCTH Bo3dyxa Ao 80% cocTtasnseT He meHee 20 MOMm.
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1.3.14 TMynbcauusi BbIXOQHOTO CUrHama MocTOSIHHOrO Toka M HanpshkeHus He Gonee 0,25% BepxHero npeaena
N3MeEpPEHMSI.

1.3.15 Bpems yctaHoBneHus paboyero pexuma (npeasaputensHein nporpes) He 6onee 30 MyH,

1.3.16 [lpeobpasoBatenu BbiaepxuBalT 0e3 NoBpeXaeHW neperpysky BXOAHbIM curHanom, pasHboiM 300" %
MaKCMMarbHOro 3HaYeHns amanas3oHa 3mMepeHuin.

1.3.16.1 MNMpeobpasoBaTenu BoiaepXXnBatoT 6€3 NOBPEXAEHNA KPAaTKOBPEMEHHbIE NEepPerpy3kn BXOAHbIMNCUIHArIOM B
CcoOTBEeTCTBUM C Tabnuuen 3.2.

Tabnuua 3.2

OnvtensHocTb Kaxgow | WATepsan mexay. AByMSA

KpaTHOCTb TOka

Konnyectso neperpy3ok

neperpysku, ¢

neperpyskamu, ¢

2 10 10 10
7 2 15 60
10 5 3 2,5

1.3.16.2 3HayeHne BbIXOOHOrO CUrHamna nocTosiHHOIO Toka Npu neperpyske’He 6onee 25mA.

1.3.16.3 3Ha4eHve BbIXOAHOrO CMrHana nocTosHHOrO HanpsKeHus Npu neperpyske He 6onee 12B.

1.3.17 lMpeobpasoBatenu BblaepxMBaloT 6e3 noBpexaeHWn ANUTENbHBIM paspbiB Lend Harpy3ku Unm KopoTkoe
3aMblkaHWe BbIXOAHOTO aHanoroBOro curHana MocTOSHHOrO Toka. BemnuuHa HanpspkeHns Ha PasoMKHYTbIX BbIXOAHbIX
KOHTaKTax npu aToMm - He npesblwaeT 28 B. BennynHa BbIXOAHOrO TOKa - He NpeBbIiaeT 25MA.

1.4 CocTaB npeob6pasoBarens
1.4.1 KomnnekT noctasku npeobpasosatens NMHC-13 npuBeneH B Tabnuue 1.4.1.

Tabnuua 1.4.1 - KomnnekT noctasku npeobpasosartens MHC-13

O6o3HavyeHne HanmeHoBaHue npeobpa3oBarens KonuyectBO
MPMK.411521.001 Mpeobpasosatens nepemeHHoro TokanfliHC=13 1
PykoBoacTso no akcnnyatauum
MPMK.411521.001 PQ | (43 pacyeTa - 1 ak3emnnsp Ha noboe KONUYECTBO U3AENuUi Npyn NocTaBke B 1
OAVH agpec)
MPMK.411521.001 NC | Macnopt

734-103
232-104/026-000
232-103/026-000
232-106/026-000

231-131

734-230

PoseTka yrnosas
PoseTka yrnosasi
PoseTka yrnosas
PoseTka yrnosasi
Pblyar MOHTaXHbIN
Pblyar MOHTaXXHbI

aAlalalalalal—a

1.5 YcTponcTBo npeobpasoBarens

1.5.1 MNMpeobpaszosatenb NMHC-13 ckoHCTPYMPOBaH No 6104HOMY NPUHLIMMY U BKIHOYAET:

® NINTON yAapONpPOYHBIN MACTMacCoBbIN KOPAYC;

e (bpoHTanbHbIN 6NOK NepegHern naHenu ¢ anemMmeHTamy obcnyxmBaHuns (knaBmaTypow) 1 MHAMKaLun,
e OrOK 3afHeN YacTu C yCTaHOBMEHHbIMM 3axBaTamu A5is MoHTaxa Ha DIN penbc.

1.5.2 CeTeBol pa3beM U pasbemMbl O519 NOOKNMIYEeHNA BHELWHUX BXOOHbIX U BbIXOOHbIX Luenen pasmeLleHbl cBepxy un
CHU3y npeoGpa3OBaTenﬂ.

1.6 CpenctBa U3aMepeHusi, UHCTPYMEHT U NPUHAANIEXKHOCTH

1.6.1 MNepeyeHb CpeACTB U3MEPEHUS, MHCTPYMEHTA U NPUHAANEXHOCTEN, KOTOpble HEOOXOAUMbI MPU 3KCNyaTaumm
npeobpa3soBatens MHC-13, npuBegeHxsLB Tabnuue 1.6.1.

Tabnuua 1.6.1 - NepeyeHb CpeACTB M3MEPEHUS, MHCTPYMEHTa 1 MPUHAANEXHOCTEN, KOTOpble HEOOXOAMMBI MPK AKCMNyaTaumm
npeobpasosarens MHC-13
HaumeHoBaHve cpeacTB U3MEPEHUSsI, UHCTPYMEHTA U
NpUHaANEXHOCTEN

1 BonbTmeTp yHUBepcanbHbin L300

2 Kanubpatop yHvBepcanbHblin H4-11

3 MeraommeTtp ©4108

4 TTMHUET MeanLUMUHCKNIA

5 OrBépTKa

6 Msrkas 653b

HasHayeHune

V3amepeHune BbIXOOQHOrO CUrHamna v KOHTPOJ1b HaMpPSPKEHUS MUTaHUS
3apartynk curHana

M3mepeHne conpoTuBneHNst U3onsLmmn

MpoBepka ka4yecTBa MOHTaxa

Pa36opka kopnyca

OuucTKa OT NbIN U rPsi3n
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1.7 MapkupoBkKa u nnomoupoBaHue

1.7.1 MapkupoBka npeobpasoBartens BbinofiHeHa cornacHo NOCT 26828 Ha Tabnuuke ¢ pasmepamy COrfacHo
FOCT 12971, koTopas kpenuTtcsa Ha GOKOBYHO CTEHKY Kopnyca npeobpasoBaTtens.

1.7.2 Ha Tabnuuke HaHeceHbl Takue 0603HaYeHUs:

a) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

©) HaMmeHoBaHuWe npeobpasoBaTens;

B) ycrnoBHoe 0603HavYeHue;

r) o6o3HayYeHne NCNOMHEHUS;

[) NOpsiAKOBbIN HOMep NpeobpasoBaTtens No cucTeme HymepaLuun NPeanpUATUA-M3roTOBUTENS;

e) rog 1 KBaptal U3rotoBnieHus;

1.7.3 TMnomGupoBaHue npeoGpasoBaTtens NpPeanpUATUEM-U3rOTOBUTENEM pPU,, BbIMYCKE w3 APOM3BOACTBA He
npegycMOTPeHo.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasoBaTtens cootBeTcTByeT TpebosaHuam FOCT 23170.

1.8.2 lMNMpeobpasoBaTenb B COOTBETCTBMU C KOMMIEKTOM MOCTaBKM YNAKOBAHO COMMIaCcHO YepTexam npeanpustus-
N3roToBUTENS.

1.8.3 MpeobpasoBaTternb B TPaHCMNOPTHOW Tape TPaHCMOPTUPYETCA MEMKUMK OTRPaBEHNUSIMU KeNe3HO40POXHbIM
TPaHCNOPTOM (KPbITbIMI BaroHaMmn) Unu Apyrim BUAOM TpaHcnopTa.

1.8.4 lNMpeobpasoBaTtens noasepxeHo koHcepBaumu cornacHo NOCT 9.014 gnsa rpynnel -1, kateropun n ycnosui
XpaHeHWs 1 TPaHCNOPTUPOBKU - 4 (BapnaHT BPeMEHHOW BHYTpeHHeW ynakosku BY-5, BapnaHT 3awmTel B3-10).

1.8.5 B kauyectBe nOTPeOUTENBLCKOM Tapbl, MPUMEHSIIOTCA KAPTOHHbIE KOPOOKM U3 rodpupOBAHHOIO KapToHa
cornacHo FOCT 7376 v MeLLKN U3 NONUITUNEHOBON(MNEHKN TomiiHon He MmeHee 0,15 mm cornacHo TOCT 10354.

1.8.6 lNpun ynakoBke NpUMeEHEHbI aMOPTU3aLMOHHbIe MaTtepuansl cornacHo FOCT 5244.


https://lizantan.com/shop/preobrazovatel-pns-13

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
1

2. HazHayeHune. PyHKLUMNOHASNIbHbIE BO3MOXHOCTHU

Mpeobpaszosatenu MHC-13 npeacrtaBnsaloT cobOM HOBBIN KNACC COBPEMEHHBLIX YHMBEpPCanbHbIX OOHOKaHasbHbIX
npeobpasoBaTenel NnepeMeHHOro Toka.

MpeobpaszosaTens NMHC-13 nossonseT ob6ecneunTb BbICOKYIO TOYHOCTb U3MEPEHNS TEXHONOrMYecKoro napameTpa.
OmnuyumernbHol ocobeHHocmbio npeobpasosaTens [MHC-13 saBnsetcs Hanuyne ranbBaHUYECKOW. U30NAUMW, Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LIENbIO MUTaHUS.

MpeobpasoBaTenb NpegHa3HavyeH Kak AN aBTOHOMHOrO, Tak U Ans KOMMMeKcHoro ucnonb3oBaHus 8 ACYTI B
3HepreTvke, MeTanmnyprum, XMMMYECKon, NULLEBOW 1 APYrMX OTPACNSX NPOMbILLIIEHHOCTU Y HAPOAHOM XO3ANCTBE.

lpeo6bpa3zoeamens MMHC-13 npedHa3Ha4yeH:

® 151 HenpepbIBHOro NpeobpasoBaHNs CUrHANOB NEPEMEHHOro Toka B YHUULMPOBAHHBIN @HanoroBbIi O4HO- UNn
OBYXMNOMSAPHBIA CUrHanm MOCTOSHHOIO TOka, a Tawkke 06paboTku, npeobpas3oBaHUA M OTOOpPadKeHUSA TeKyLLero 3HaveHus
BXO[HOrO CUrHana Ha BCTPOEHHOM YeTblpexpaspsaHOM LucpoBoM aucnnee,

e npeobpasoBaTtens paboTaeT kak YCTPOMCTBO CUrHanu3auum Beixoga UdmMepsemMorn BXOAHOW BENWYMHbI 3a YCTaBKu
curHanusaumu,

e npeobpa3oBaTenb (HOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHambl | YNPaBneHUs BHEWHUM WCMNOMHUTENbHBIM
MexaHM3MoM, obecneyrBas AUCKPETHOE ynpaBrieHne B COOTBETCTBUM C 3a4aHHON NOMb3oBaTenem forvkon paboTsbl,

e npeobpaszoBaTtenb (HOPMUPYET CUrHaMbl TEXHONOrMYECKOW CcurHanmsauuu. HasrfepegHeri naHenu uMelTcs
WHAVKaTOPbl ANA CUrHanu3auuyM TEeXHOMOTMYeCKW OnacHbIX 30H, CUrHambl MPEBbILEHNUS (3aHWXEHUs) U3MepsemMoro
napameTtpa,

e npeobpasosatens [MHC-13 moxeT wucnonb3oBaTbCsl B CUCTEMAxX CurHanusauumn, OGNOKMpPoOBOK M  3awiuT
TeXHonornyeckoro obopyaoBaHus.

Cmpykmypa npeobpasoeamers lMHC-13.nocpedcmeom koHghuaypayuu moxem 6bimb
uU3MeHeHa makKum ob6pa3oMmM, uYmo mo2ym . 6bimb peweHbl credyruue 3adavyu
asmomamu3sauyuu:

v Mpeobpa3soBaTenb-MHANKATOP OOHOrO NapamMeTpa C CUrHanusauuein MUHUMyMa 1 MakcuMyma
v/ YCTPOWCTBO cuUrHanmaaumm, AByx- Uy TPEXTO3ULIMOHHORO. YNpaBneHus

v/ CucteMbl LMppoBOM MHANKALMN TEXHONOMMYECKMX NapaMeTpoB

v’ YaaneHHble yCTPOCTBa CBSA3N C 06bEKTOM U UHANKALMEN

v TepputopuanbHO pacnpeaeneHHbI€ M NokanbHble/CUCTEMbI YNpaBneHus

v’ YaaneHHbIi c6op AaHHbIX, ANCNETYEPCKUN KOHTPOSIb, YNpaBeHne NpoM3BOACTBOM

BHyTpeHHsi1 nporpammHas namsTb »npeobpasosatens) [MHC-13 coaepxut Gonblioe KONMYeCcTBO CTaHAapTHbIX
(YHKUMIA HeoBXoauMbIX ANs  ynpaBAeHUs TEXHONOrMYeckuMn npoueccamyv U pelleHuss GONbLUMHCTBA UHXKEHEPHbIX
npuKNagHbIX 3agad, Hanpumep, Takmx Kak:

® CpaBHeHWe pesyrnbraTta npeobpasoBaHus C yCTaBKaMU MUHMMYM U MAkCUMYM, U CUTHaNM3aumio OTKIOHEHWUIA,
e NporpammHas kannbpoBska KaHana no BHelHeMy 06pa3sLoBOMY NCTOYHWNKY aHanoroBoro curHana,

uncpposas punbTpaums (ans ocnabneHnss BNNSHUA NPOMbILLITEHHBIX MOMEX),

npeobpa3oBaTenst BXOAHOIO CUrHama MateMaTU4eCKUMm yHKUMSMM,

KyCOYHO-NMHEHAsa MHTEPNONALUMS BXOAHOro curHana no 40-ka Tovkam,

MacLluTabmpoBaHue Lukarnbsl n3MepsieMoro napameTpa,

WHTEerpnpoBaHue aHamnoreBoro curHana,

KOH(MryprpoBaHue Normku paboThl BbIXOAHBIX AUCKPETHBIX YCTPOWCTB 1 Np.

MpeobpasoBatenb MNHCE-13 koHUrypupyeTca npy NnomoLm nepeaHer naHenu npubéopa nnm vyepes ranbBaHUYECKU
pasgeneHHbin uHTepgenc RS-485 (npotokon ModBus), 4To Takke Mo3BONSeT MCNonb3oBaTb npubop B KavecTBe
yAaneHHOro yCTpPoWCTBa Npu/paboTe B COBPEMEHHbIX CETAX yrpaBneHuns u céopa nHdopmauuu.

MapameTphbl kKOHUrYpauum npeobpasoBatens MHC-13 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMsATy.

lNpeobpasoBaTtenb MHC-13 moxeT usrotaBNMBaThbCcs MO UHAUMBUAYANbHOMY TeXHMYECKOMY 3ajaHuio Ans
BbINOfIHEHUS KOHKPETHOW TEXHOJIOrM4YecKkom 3agavu.
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3. KoHCTpyKUMA npeobpaszoBartensa U npuHuMn padboTsl

3.1 NepenHsa naHenb Npeo6pasoBaTens

Ona HabniogeHusa 3a TexHonorMyeckum npoueccom npeobpasosatens [MHC-13 o6opyaoBaH »akTUBHbLIM
YyeTblpexpaspsaHbiM  LUMAPOBLIM  AUCNNeeM ANs OTOBpaxeHWs U3MepseMOn BenuYMHbl, HeoBXoAuMbLIM KOMUYECTBOM
Knaesuw 0o6CNYyXMBaHUSA W CUrHaNU3aUMOHHbLIX CBETOAMOAHBIX WHAOMKATOPOB AMNA PasfUYHBIX CTaTYCHBIX PEeXWMOB W
curHanos. BHewHun Bua nepegHen naHenu npeobpasosatens NMHC-13 npuBegeH Ha pucyHke 3.1. MabapuTHble pasmepbl
npeobpasoBaTens npMBeAeHbl B MPUNOXeHUN A.

Lincoposon
aucnnen
npubopa

CeeTognogHble
MHAMKaTOpPbI
MAX, MIN

MEHIC o
CBeToanoaHbIN

e« O UHAMKaTOP

P;,q [“ﬂ + B uHTepdelica

22 23 i4 25 26 27

»CBeTO,D,VIO',ﬂ‘Hbl_e KnaBuwwm
~ VMHAMKaTOpbl nporpaMmmMmpo-
y K1, K2 BaHUS

PucyHok 3.1 A BHewHul 8ud nepedHel naHenu npeobpasosamens NMHC-13

3.2 HazHauyeHune uudpoBoro aucnnesa MNAPAMETP
Lindposon gucnnen nepepHen naHenu B pexvme PABOTA vHAMUMPYET 3Ha4YeHne M3MepsaeMon BENUYUHbLI, UIu
3Ha4YeHWe Ha BbIXO4e MPOrPaMMHOro:YHKUMOHANBHOro Grioka.
B pexume KOH®UIYPUPOBAHME uucpoBoi aucnnei MHOUUMPYET YpPOBEHb KOHAUrypauuu, 3aTemMm Homep
NyHKTa MEHI0, 3aTeM, Murasi, - 3Ha4eHve napameTpa BbIOGPaHHOIO NyHKTa MEHIO.

3.3 HasHavyeHue cBeTOAUOAHLIX UHANKATOPOB

e UHankaTop A CeetnTca (MUraeT), ecnu 3HayeHne M3MepsieMol BEMNUYMHbLI NPEBLILLAET 3HAYEHME YCTaBKU
curHanmn3auumn oTkrnoHeHnsa MAX.

e Unaukatop V CBetutca (Muraet), ecnv 3Ha4yeHUE U3MEPSIEMOW BENIMYMHbI MEHbLUE 3HAYEHUS YCTaBKU
curHanunaauum otknoHeHns MIN.

e Unaunkartop K1 CBeTuTtcs, ecnu BKMYeH NepBbIi AUCKPETHbIN Bbixod DO1.
o UHaunkaTtop K2 CBeTunTCA, ecnu BKNOYEH BTOPOW ANCKPETHbIN Bbixog DO2.

e NHaukatop RS-485 MwuraeT, ecnu nponcxoanT nepegaya AaHHbIX N0 UHTEPEENCHOMY KaHany CBA3W.
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3.4 HasHayeHue KnaBuLl

e KnaBuwa [A] Knasuwa BOJIbLUE.
B pexxume PABOTA ncronb3yeTtcs AN NEPEKNYEHNs MeXy pPeXnMaMm 0TOBPaKEHUS TEKYLLINX 1
HaKOMIMEHHbIX 3HAYEHUI N3MEPSAEMbIX TEXHUYECKUX BEMNUYMH.
B pexunvme KOHDPUIYPUPOBAHMUE wcnonb3yetca AN W3MEHEHUs 3HadYeHWs mapameTpa
HacTpoviku npubopa. MNpu kaxxgom HaxxaTuv 3TOW KNaBuLLKM OCYLLECTBMAsIETCAryBEANYEeHe 3Ha4YeHNs
n3meHsieMoro napameTtpa. [pu yaepXvmBaHuM 3TOW KNaBULLIM B HaXXaTOM MOMNOXEHNUU yBenu4eHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

e KnaBuwa [V] Knasuwa MEHBLLUE.
B pexume PABOTA BmecTe ¢ knasuieit MEHIO [4¥] ncnonbayeTcsi ans c6poca HaKOMNeHHbIX
(MHTerpanbHbIX) 3HaYEHUIN N3MEePSEMbIX TEXHUYECKUX BEFTUYMH.
B pexunme KOHDPUIYPUPOBAHME wcnonb3yetca Ang.mM8MeHeHUs '3HavYeHus napameTtpa
HacTpoWkn npubopa. [lpu KaxgomM HaxaTum ITOM KiAaBULWW OCYLLECTBASETCS YMEeHbLUeHWe
3HavYeHnss nameHsiemoro napametpa. [pu yaepXuBaHUM 3TON KNaBULLWAB HAXKATOM MONOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HEMPEPBIBHO.

e Knasuwa [t ¥] Knasuwa MEHIO.
B pexvvme PABOTA cnyxuT Ana Bbi3oBa MeHI KOHQurypauun. Bmecte c knasuwewn [V]
ucnonb3yeTca Ans cbpoca HakOMMEHHbIX (MHTerpanbHbiX) 3HAYEHUA U3MEPSEMbIX TEXHUYECKMX
BENNYUH.
B pexxume KOHOUTI'YPUPOBAHMUE vcnonb3yeTcsa Ans NpoaBUKEHUS MO MEHI0 KOHAUrypaumu, ans
noATBepPXAeHUsA BbINOMHAEMbIX OEWCTBUM. MmAM onepaumii . M ons  ¢ukcaumm BBOAUMbIX
3HaYeHun.

3.5 CtpykTypHas cxema npeobpasoBartens NMHC=13

CTtpykTypHas cxema npeobpasosatens [NHC-13 nokasaHa Ha pucyHke 3.5.1.

: Y3en npeodipo3abaHus 5B — 5 }UHLIFH
| CUZHONO NEPEMEHHOZD0 H=
| moKa BB — = |
l " il
' \
Bxadvoll cuzvan om! TH i B SHHT |
\

HHEKWDUQEMUHDEJKU |

1T HY P 1 lyo= fll, ]
\ VY : aur= My
IN | 1 T | U > ‘ —'—l—“
\

\
| PV MoHenb UHBLKamLUUL U knaBuamyps !
: AN |

\
! : Brok . !
l N ¢UHKU;g;Eﬂbe|U onepamubroze Mozu-eckul Bk Pz oot
| %_' HOPHMONU30ULL U npadre.A U - Lerpodcte }
I vacumaipobosus DUYHKLLOHOBHBID KOHOU2UpaLLL cpanexus Ak
| Py 50K F - CU2H0NU3aMap = ‘
| —=—1
{0Y3en UHAUK ALY Mﬂ?jﬂiﬁ”ﬂfﬁ”x Modyr cemebozo IZI IRS-L85
: U ynpabineHUs 0dveHa ‘

TT — mpaHcgopmamop moka, [TTH —npeobpasogamernb «MOK — HanpsixxeHuey, Y — ycunumerib,
@ — cpunbmp, B — ebinpsimumens, lMTHT — npeobpa3oeamerib «Hanps»keHUe — MoK»,
AU — aHanozoeo-yughposoli npeobpazosamerib
PucyHok 3.5.1 — CmpykmypHas cxema npeobpasoeamensi [THC-13
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3.6 MpuHUMN paboTbl npeobpasosaTtensa MHC-13

MpeobpaszoBatenb NMHC-13, cTpykTypHasi cxema KOTOporo npuBegeHa Ha pucyHke 3.5.1, npegctasnsaeTt cobou
YCTPOWCTBO HeMnpepbIBHOrO npeobpa3oBaHUsA CUrHanoB NEPEMEHHOr0 Toka B YHUMULMPOBAHHbLIV aHANOroBbI, OOHO- NU
OBYXMNOMSPHBIA CUrHan MOCTOSIHHOTO Toka, a Takke 06paboTku, npeobpas3oBaHus M OTOOBpaXKkeHMs TeKyLiero sHayeHus
BXO[HOrO CUrHana Ha BCTPOEHHOM YeTblpexpaspsaHoM LdpoBOM AUcnnee.

MNpeobpaszosatens [MHC-13 pabotaeT nog  ynpaBneHNWeM  COBPEMEHHOro,  BbICOKOMHTErPUPOBAHHOTO
MukpokoHTponnepa RISC apxuTekTypbl. B MOCTOSSHHOM 3anoMuHaroLLeM YCTPOMCTBE pacnonaraercs 6ofblioe KoMYecTBO
dYHKUMA OnA  pelleHns 3adad KOHTpons W ynpasneHus. [locpedcTBOM KOHMUIypMpoBaHWSA MNoOMb3oBatenb MOXeT
CaMOCTOSITENbHO HacTpansaTb NPUBOP Ha peLueHne onpeaeneHHbIX 3aaaq.

MpeobpaszoBaTtenb MNMHC-13 ocHalleH y3nom npeobpas3oBaHus CUrHana nepeMeHHOro Toka, Y3NoM WUHAMKauum 1
ynpasneHns, CTOPOXEBbIMW CXeMaMu ANS KOHTPOMS LUKIOB paboTbl mporpammel, 3HeproHedasucrumon namateilo EEPROM,
NVRAM ansi coxpaHeHus nonb3oBaTenbCKUxX napameTpoB KOHUrypauum n AaHHbIX.

BHyTpeHHsis nporpamma npeobpasosatensa [MHC-13 dyHKUMOHMPYET C MNOCTOSHHLIM BPEMEHHBIM LmknoM. B
Hayane KaXgoro LUuMKna BHYTPeHHeWh paboyeln nporpaMmbl CYATBHIBAETCA 3HAYeHWe C. y3na npeobpasoBaHus curHana
nepeMeHHOro ToKa, NpPOM3BOAMTCH CuMTbiBaHME W obpaboTka knasuaTypbl (modasnexnne pApebesra n obHapyxeHune
[OCTOBEPHOCTM), MPMEM KOMaHg M AaHHbIX M3 nocrefoBaTenbHOro MHTepdenca. MNpy NOMOLM STUX BXOAHbIX CUrHAnoB
OCYLLECTBMAIOTCH, B COOTBETCTBUM C 3anporpaMMMpPOBaHHbIMKM  (DYHKUMSIMU U MOMb30BaTEABCKMMKN MapameTpamu
KOHpurypaumm, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbiBOA MHpOPMAaLMU Ha OUCKPETHbIE BbIXOAA, NMHAVKALMOHHbIE
3MNeMeHTbI, a TaKkke durKcaums BbIYUCIIEHHBIX BENVYMH ONA pexvMa nepefadn nocnenosatensHoro nHtepdenca. Bolgava
CurHana Ha aHanoroBbli BbIXO4 nNpeobpasoBaTens NPOUCXOAUT HEMPEPBLIBHO B HE3aBUCUMOCTUOT paboThl y3na nHaMkaumm
1 ynpasneHus.

3.6.1 MpuHuMN paboTbl y3na npeobpa3oBaHUA cCUrHanNa NepeMeHHOro Toka

3.6.1.1 CwurHan Ha Bbixoge TpaHcdopmaTopa Toka TT (pucyHok 3.5.1) aBnseTca nponopuuoHanbHbIM BEMMYMHE
BXOZHOro curHana npeobpasosatens MHC-13, KOTOpbI NO4AETCS.C.3NEKTPOYCTAHOBKN (MEPEMEHHbIV TOK). DTOT CUrHan c
TpaHcdopmaTopa Toka NocTynaeT Ha HoOpMUpYOLWMIA yeunutenb HY yepes npeobpasoBaTtenb «TOK — HanpskeHue» (MTH).
CurHan c Bbixoga Hopmupytowero yeunutenst HY noctynaeT Ha cvnbtp ® (anepuoauyeckoe 3BEHO NEPBOro nopsigka c
noctosiHHon Bpemenu Td). OJanee curHan ¢ Beixoga dwunbtpa P moctynaet Ha npeobpasoBaTtenb «HANPsPKEHUE — TOK»
(MHT), koTopbIn hopmupyeT BbixogHOW curHan 6noka MHC-13.

3.6.1.2 TuTtaHue Groka ocylwiecTBnsieTcs HecTabunuanpoBaHHLIM HanpsikeHneM NoCcTosiHHOro Toka. Ha Bxope
6noka ycrtaHoBneH BbinpsmuTens (B), ¢ KOTOporo AUTaHue FAOCTYAAeT Ha CTabunmM3aTtop HaMnpsbKEHUS M UMMYIbCHbIN
npeobpasoBaTtenb. ViMnynbcHbIi Npeobpa3oBatens OpMUPYET Bce HEoOXOAMMbIE HaMpPsKEeHUs Ons nuTaHust Groka, a
Takke BbINOMHAET PYHKLMIO ranbBaHU4ECKO pa3Bsa3ku 6roKa oT Lenen nutaHus.

3.6.2 MpuHUMN paboTbl hyHKLMOHaNLHOFO Grioka Hopmanusauum U MacliTabupoBaHus

3.6.2.1 AHanoroBbll curHan nocne cunbTpa € y3na npeobpasoBaHWs CuUrHana nepemMeHHOro Toka nogaeTcs B
y3en WHAMKauMM W ynpasneHus, [de. NpOXOAMT COOTBETCTBYIOLWYIO npouenypy obpaboTku. [aHHas npouedypa
ucnonb3yeTcsa AN NpeacTaBneHns aHanoroBoro cMrHana B HeobxoAnmon nonb3oBartento opme (HOPMUPOBAHHBIN CUrHAaN
B TEXHMYeCKnx eguHuuax). Ha pucyHke 3.6.1 nokasaHa cxema o6paboTkn aHanorosoro Bxoaa.

3.6.2.3 Ha pucyHke npuHATbIE cnegytolme 0603Ha4YeHus:

1. Qunbmp umnynbCHbLIX MoMmex. Mcnonb3yeTca Ans NoAdaBneHuss uMMnynbCcHbIX nomex. Onpepensercs
napametpoMm AIN1.05 «MakcumanbHash ONUTENBHOCTb MMNYNbCHOW Momexu». Ecnu B kakom-nnbo wuukne
N3MEPEHUS TEXHOMOIMMYECKOro napameTpa OOHapyXeHO ero M3MeHeHve, TO npeanonaraeTcsi BO3MOXHOCTb
OEeNCTBUSA MOMEXM N BbIXOOAHOW curHan cqpopMupyeTcs (C y4eTOM yCpeaHEHUst U3MepPUTENbHBLIX 3HAYEHWI) No
UCTEYEHNN YCTAHOBMEHHOFO BPEMEHU AMUTENbLHOCTU MNoMexu. To ecTb, ecnu ANUMTENbHOCTb WU3MEHEHWUS
curHana 6onblue 3a0aHHOrO Thowexw, TO 3TO M3MEHEHWE PACLIEHUMBAETCSA Kak eCTECTBEHHOE M NMpUHMMaeTcs B
AanbHeniyio 006paboTky ¢ 3aaepXkkon BpeMeHU Tromexw. PaboTa gaHHOro dunbTpa BHOCUT AOMNOMHUTENBHOE
TPaAHCMNOPTHOE 3ana3biBaHNe B CUCTEMY yMpaBlieHWsl, KOTOPOEe paBHO BeNUYMHE napameTpa «MakcumanbHas
ANUTENBbHOCTB \ UMMYNbCHOM nomexuy. [103ToMy Bcerga Hy)XHO CTPEMUTBCS MUHMMU3MPOBATb  AaHHbIN
napameTp.

2. Modynb Hopmanuszayuu cueHasa. JTOT MOAYyNb HOPManu3yeT BXOAHOW aHanoroBbii curHam. BaxHowm
PyHKUMEN AaHHOTO MOAYNS €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoa aHanoroBoro curHana
Ha 10% 3a AnanasoH, KOTOpbI yCTaHaBNMBaETCA Npu KannbpoBke npmubopa, MoAayNb NOCbINaeT curHan B 6ok
OnNepaTMBHOIO ynpaBrieHus N KOH(UIypaumMm O HEAOCTOBEPHOCTM AaHHbIX B kaHane. Npu 3ToM ecnu curHan
HVXe AMana3oHa N3MEeHeHUst — Ha UMpoBoM avcrinee roput £~ L, npu npeBbIlEHUM AaHHOTO AvanasoHa —
Ha undposom aucnnee roput Err~H. B oBoux cnyyasx reHepupyeTcs cobbiTe «pa3pblB NUHAW CBA3N C
AaTUNKOM».

3. n[lapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MEHSIIOTCS NpY 3ameHe AaTyvka Unu nepexoae Ha
Apyroi Tun aaTyvka. MoapoGHee o KanMbpoBKax aHanoroBoro BXoga cMoTpute B pasgene 5.
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4. OkcroHeHyuanbHbIl ¢unsmp. PunbTp MCNONb3yeTCs ANA NOAABIEHWS NOMeEX, a Takke AnsA noAaBreHus
«apebesra» MHAMKaLUUM (4acTbiX U3MEHEHUI MOKa3aHWsA uHMKaTopa u3-3a kornebaHui BXOAHOro napamerpa).
Onpepensietcs napametpom AIN1.04 «[NocTosHHas BpemMeHn LmdpoBoro punbTpay.

5. Modyns macwmabuposaHus cueHana. JTOT MOAyNb NWUHeapusmpyeT n MacltabupyeT BXOAHOW ‘curHan
COMMacHO 3aAaHHOW Nonb30oBaTeneM HOMMUHANbHOW CTaTMYECKOW XapaKTepuUCTUKM AaTyuka, KOTOPbI
NOAKITIOYEH K Bxody npeobpasoBaTens. VimeeTcs B BUAy, YTO UMEHHO 3[ecb BbIOMpaeTcs TUM NOAKIRYEHHOO
K kaHany patyvka. lNMonb3oBaTenb MMeeT BO3MOXHOCTb NMHeapu3oBaTb CUrHaa no COOCTBEHHOW KpUBOW
NHeapu3auum.

6. Tabnuuya KkoopOuHam nuHeapu3ayuu cueHana. JaHHaa Tabnvua onpegenseT KOOPAMHATHI MONb30BaTENbCKOM
nMHeapu3auun, napameTpbl KOTOPOW 3agatTcs Ha ypoBHe koHdurypaumm LNX1 un LNY1.

7. Modynb koppekuyuu aHamo208020 cuzHana. B atom mogyne curHan, npeobpas3oBaHHbIN _B' MpeabiayLimnx
6rnokax, cmelwaetca Ha 3afjaHHoe nonb3oBatenem (ypoBeHb COR1) 3HayeHue. 3HayeHvie KoppeKumu
CYMMUPYETCSl C BXOOHbIM CUrHarioM WM BblYMTAETCS U3 BXOOHOTNO CurHana, B 3aBWCMMOCTU OT 3Haka
KoadbdpurLmMeHTa KoppeKLnn.

I
: Med 3 i 0 |
| PUTLT UMTLCHEX 0dyns HOpMNL3LLL KCNOHEHUUOMGHBD | 0000 AIN1UU| CUzHON |
| NoMex CUzHana dunLmp [ : / ‘
! 1 | |
Tn Mexu ° b l
Al : " 100%e—— | | Modyns koppexuuu }
ezl | | : aHaozobozo cuzHann |
cAT ! 0%L—— | 0001 | |
I AN1CS (opavemps - 4 AN101 AN102 AINTOL | 1! \
| kanuBpobku \
! 3 o | ' |
! XY : | |
I \
| = 0002| | |
| O] i - |
| Bnak (LoD, CLinm LNX10@ - [NX139 | | }
| HODMOAU3OUWL U Todnudakoopduvam  [NY1QO (NY139 | | |
| Mocwmadupobanus MUHEAPU3ELUL CUZHOND b / |

PucyHok 3.6.1 — briok-cxema gyHKUUOHanbLHo20 brioka HopManusayuu u MacuwmabuposaHusi

3.6.3 MNpuHuMn paboTbl (hyHKUMOHANBLHOro 6G/10Ka MaTeMaTU4YeCKUX BbIYUCITIEHUN

Mocne o6paboTku BXOAHOFO~CuFHaNa »Al yHKUMOHaNbHBIM BMOKOM HOpManuMsauunm 1 MacwTabupoBaHus
dopmupyeTcsl 3HaYEHME ‘UIMEPSEMON BEMNYMHBI PV B TEXHMYECKMX eguHMUax. ITO 3HAYEHME MOXeT oTobpakaTbCs Ha
avcnnee nepegHen naHenw, NOAaBaTbCA Ha KOMMapaTop, MOCMe Yero — Ha COOTBETCTBYIOLUMWA OUCKPETHbIA BbIXOA, a
Takke — 06pabaTbiBaTbCA (DYHKLNOHABHBIM BIIOKOM.

B napameTpe HacTpomnku @yHKUMOHanbLHOro 6noka martematudeckux BblumcrieHun (FNC1.00) nonb3oBatens
BbIOMpaeT, Kakyk' U3 GyHKUMA HeobGXOoAMMO ucrnonb3oBaTb. Bo3MoxeH BapuaHT He MUCnonb3oBaHus (OYHKLUOHANbLHOMO
6noka (napametp paeeH 0000).

Mpn FNC1.00 = 0001 dpyHKUMOHamNbHbLIN BNIOK MaTeMaTUYECKMX BbIYUCIIEHUA NEPEXOAUT B PEXUM UHTErpatopa
(pncyHok 3.6.2). ®opmyrnia BEIMUCIEHNS UHTErPaNbHOro 3HaYeHnsa OyHKUMOHaNbHOro 6rnoka npeacraBneHa Huke:

k1
F(FNCI.OO:OOOl) = (o), PV

k2(FNCl.03)
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Mepepxnn
naHens npubopa

C BEPXHEro

Cxema pyHKUUM ypoBHS

WHTETPUPOBAHUSA KHOMKU W U O
YHKUMOHANBLHOTO e XM c6poca
6Gnoka FNC1 FNC.01

nepenonHeHuo

WHTerpanbHoe
3Ha4YeHue
Banucsk ¢ 3anuck npu

.
nep1oaom 1 BKNIOYEHUM
1MUH i nuTaHus

k
ﬂ_,t-_[PV

KoHTpons
nepenonHeHus

nay

PucyHok 3.6.2 — briok-cxema pyHKUUU UHMe2pupo8aHusi pyHKUUOHanbLHo20 brioka MameMamuyecKux eslqucieHul

BxogHas BenuuuHa uHTerpanbHoro 6noka (6nok paboTaeT kak cHeTYMK) Mpu 3HayYeHun koadduumeHToB k1=1 u
k2=1 pomkHa uMeTb eauHUUbl U3MepeHns “TexH.ed/yac”. Bbixop wHTerpatopa npu atoMm Oyger B “TexH.en’. Ecnn xe
BXOAHOW NapameTp UMeeT Apyrne eavHuLbl M3MepeHuns, Torga uHTerpaTop MacltabupyeTcs ¢ NOMOLLbI0 KO3dduruneHToB
k1 n k2. Hanpumep, HyXHO M3MepsATb KOMMYECTBO XWOKOCTU MO ee pacxody, KOTOpbii U3MepseTcs B [i 3/iéi ] Torpa,
noabopom koadpumumeHToB k1=60 n k2=1 macutabupyem nHTerpaTop, a Ha BbIXO4€E ROMy4YnM KOAUYECTBO XUOKOCTU B [‘, 3].
B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KoadpdpuumneHToB k71 n k2 Ans OCHOBHbIX eAVHUL, M3MEPEHMS NapameTpa pacxona.
DyHKLUMOHanNbHbIN 610K NpegycMaTpuBaeT YeThbIpe BO3MOXHBIX pexnmMa cbpoca MHTerpanbHbiX 3HaveHui (Tabnuua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koacpdumumeHToB k71 1 k2

EouHunubl n3MepeHnsa BXO4HOro rnapameTpa

1 0. . 300 1
1 1 24

Tabnuua 3.6.2 — PexxnmMbl cbpoca MHTerpanbHbIX 3HaYeHUn

Cbpoc
Knasuiiamu

Copoc no
nepenon-
HEHUIo

Co6poc c MK

vivio (peructpsli 8,9)

0000  Be3 c6pocan, \ V & - +

0001 Mo nepenéAHeHuo w - + *

o002 ° wHef' s L on \ * +
Kna V' +

0003  KnaBuwamuh: VW' +O" T+ = *

3.6.4 MpuHUMn paboTblOnoKa cMrHanusaumum

KoHTponb Bbixoga napameTpoB 3a rpaHuubl YCTaBOK CUrHanusauvMum npoM3BOAMTCHA ANA BenuuuHbl PV u ans
BbIXxoAa (hyHKUMOHanbHoro 6roka mateMaTudecknx BoluncneHun F. [ng kaxgoro M3 aTux napameTpoB YCTaBKM MUHUMYyMa,
MakcuMyMa 1 rmcTepesnc/3agatoTesi-HasyYPOBHAX KOHMrypaumm aTux napameTpoB. Takke 3TV yCTaBKM MOXHO 3ajaBaTb
Yyepes MHTepdenc B COOTBETCTBYOLLMNX permcTpax. CooTBETCTBYHOLLME PErUCTPLI YKa3aHbl B Tabnuue B.5.

MHoukaTtopbl Ha MEPEAHEN NaHenu MoKasblBaldT CUrHaNM3auuil TOro napameTpa, KOTOpbli BbIBOAUTCA Ha
umMdpoBon aucnnen.

CuvrHanm3aumsa moxeT ObiTb. ChkBUTMPOBaHueMm un 6e3. Ecnn napameTp oTtobpaxeHus curHanm3aumun BbibpaH
ALRM.00=0001 (c KBUTMPOBaHMEM), TO MpPU MPEBLILLIEHNN WU3MEPSEMON BENNYMHOW YCTaBOK CUrHanmMsaumm B perucTp
COCTOSIHUSI CMrHanusauuy 3amucbiBaetcs «1» M MHOWKATOP CUrHanM3auuMu HadvHaeT muraTtb. B pernctpe kBuTupoBaHms
HaxoguTcs «0». Koraa onepatop 3amMeTun BbIXOA NapameTpa 3a YCTaBKU CUrHanu3aumMm OH MOXET KBUTUPOBATb CUrHam kak
C nepegHen naHenu knaevulen [A] (B perncTp KBUTUPOBaHUSA «1» 3anucbiBaeTca aBTOMaTUYECKM), Tak U Yepes uHtepdenc
C BEPXHEro YPOBHS, 3ar1caB B PErMCTP COCTOSIHWE KBUTMPOBaHUS «1».

3.6.5 MpuHumMn paboTbl OKHa OTOOpaXeHus

OKHO OTOGpakeHMsi COCTOUT M3 UMGPOBOro AuCNNes, UHAMKATOPOB CUrHanu3auum M UHOMKATOPOB AMCKPETHbLIX
BbIxogoB. NpeobpasoBatens NMHC-13 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHWusl, KOTOpoe MMeeT COOCTBEHHbIE
HaCTPOWkn LUMdpPOBOro aucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyneT BbIBOAMTBHCA Ha UMGPOBON AWCMIEN, MOJNOXEHWUS 3ansaTol Ans BbIOpaHHOro napameTpa v cnocob oTobpakeHus
uucpoBoro gucnnes (MOCTOSIHHO CBETUTCS UMW MUTraeT).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro yCTPOMCTBa

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

HacTpolkm norm4eckoro ycTponcTaa Npom3BoasTCA Ha YPOBHE HAaCTPOMKM OUCKPETHBIX BbIXOAOB.

MpuHuMn paboTbl Mornyeckoro ycTpowcTBa MokasaH Ha pucyHke 3.6.3. B nyHkte meHio DOT1.01 (DOT2.01)
BblIBMpaeTca MCTOMHWK aHanoroBoro CurHana Ans ynpasneHus AMCKPETHbIM BbixogoM. Ha pucyHke 3.6.3, ansa npumepa,
MUCTOYHMKOM YyMpaBrieHus nepBbiM AUCKpeTHbIM Bbixogom DO1 BbibpaHa namepsemas BemuumHa PV, a gns BToporo
OUCKPETHOro BbIXoAa — BbIXo PyHKLUMOHANbLHOro 6rioka MateMaTUYeCKNX BbIYUCTIEHWUIA.

B nyHkte meHio DOT1.00 (DOT2.00) BLiGupaeTca noruka paboTbl nornyeckoro ycrpownctea. Ha pucyHke 3.6.3
nokasaHo kak pabortaet komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas opMupyeTcsl Ha Bbixoae
noruyeckas eauHMLa, Koraa BXoAHOM curHan Haxoautces mexay yctaBkamu MIN n MAX. 3HayeHne aTmx yCcTaBoK 3aaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopoMm cnyyae dopmupyeTca equHuLA Ha BbIXOAE TOFAa, Korga BXOAHOW
curHan npesbiwaet yctasky MAX.

Jlornueckoe yctporictso 1

: DOT1.0 : CpaBHeHue BxogHoro curHana c yctaskamu MIN-MAX DO1
i i DOT1.00! Norvika pa6oTbl (0003 - B 30He MIN-MAX)
|
! ! PV A
| |
! | /7 \
! ! DOT1.04] MAX !
| '
| | i
! ! DOT1.05i Hist ;
| I | |
| | !
! ' |poT1.03 MIN ;
| | : ' ; N
| | - - —— =t
: : ®opmMupoBaHue BbIXOOAHOIO curHana
| | [ — ahiainn. W - - =1
| | K1 i E A
| | ! ' : i :

1 i ) H = Bbikn/Bkn
| i i . K1=0d o1 |
I s | 1L
- o -

F | DOT2.01! Norvyeckoe yCTPOICTBO 2
| | CpaBHeHue/'BxogHoro curHana c yctaskamu MIN-MAX DO2
| T _—_—_— -
! ! DOT2.00; Noruka pabetbl (0001 - 6onblue MAX)
| : WF )
[ ' /SN N
i i DOT2.04i MAX N )
| | |por2.0si Hist P ;
| | | | ! \
| | | 1 H ! 1
| | DOT2.03i MIN P i :
: : i \_/ N i ' i -t
| | ! ' T T
: PopmupoBaHMe BbIXOQHOIO CUrHana
_______________ —_—————— i — — — ]
| ' ' : :
| K2 L | |
| : 1 1 '
| ! : , , K2=0/1 Bbikn/Bkn
i [ I DO2 +—»
DOT2.02=) l ¢
=0(T) ! -
| T I

PucyHok 3.6.3 — [uagpamma pobomel 1o2udeckux ycmpoticme

YnpaBnaTe JOFMYECKUM YCTPOMCTBOM (€ro OTKMoYeHnem), o60oOLLEHHON CuUrHanu3aumen MOXHO Takke 4yepes
nHTepdpeic. BIXOQHOWM cuUrHam fornMyeckoro yCTpomucTBa MOXET ObiTb CTaTUYECKUM UMW UMMYMbCHBIM (OMHAMUYECKUM) C
3aaHHOM» 4NMHOW uMnynbca. [pu cTaTMyeckoM BbIXOAHOM CUrHame JorM4eckoe YCTPOMCTBO hopMupyeT NOrnyeckyto
€[VHULY Ha MPOTSHKEHUM BpPEMEHW, Koraa napameTp BXOAUT B 30HY 3a[aHHYK JOrMKOWM paboTbl. A MpyM UMMYSNIbCHOM
BbIXO4HOM CUTHaNe AJfIMHA BbIXOAHOIO MMMynbca 3agaeTcs B nyHkTe MeHio DOT1.02. Ha pucyHke 3.6.3 uMNynbCHBIN CUrHan
n3o06paxkeH cepow 3anMBKON CO BpEMEHEM ANUTENBHOCTM nMnyrnbca T.

Beixoa noruueckoro yctpowictBa (0/1) nogaeTca Ha AWMCKPETHBIN BbIXOA, KOTOPbIA (POPMUPYET COCTOSIHME pene
BbIKJ1/BKJI. Takke 3HauyeHne BbIXxoAa NOrM4eCcKoro yCTpOMCTBa 3annchiBatoTCs B permctpbl 2 n 3 (cm. Tabn. B.5).
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4. Acnonb3oBaHue No HasHaYeHuio

4.1 dkcnnyaTtauMOHHblIe OrpaHUYeHUs Npu NCNoNb3oBaHUKM Npeobpa3oBaTens

411 MecTo yctaHoBkn npeobpasosaTtens MHC-13 gomkxHo oTBe4aTb CneayoLwwmmM yCroBUsMm:

- obecneumBaTtb yaobHble yCnoBust Ans o6CnyxMBaHUsa U eMOHTaxa;

- Temnepatypa W OTHOCUTENbHAs BIAXHOCTb OKpYXalollero BO3Ayxa .« AOMKHA COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOro NCMONHEHNsT Npeobpa3oBaTens;

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

- HanpsPKEHHOCTb MarHWTHBLIX MONEW, BbI3BAHHLIX BHELUHUMU WMCTOYHWKaAMW REpPEMEHHOrO TOKa 4acToToWn
50 Ny MnK BbI3BaHHbIX BHELUHVMW UCTOYHMKaMM MOCTOAHHOMO TOKa, He AoMmkHa npeBbiwaTh 400 A/m;

- napameTpbl BUOpaLmn LOIMKHLI COOTBETCTBOBATL McnonHeHuto 5 cornacHo MOCT 22261.

4.1.2 Mpw akcnnyatauun npeobpasosatens HEO6XOANMO UCKMOYUTb]
- nonagaHne TOKONPOBOAALLEN MbINIM UMW XMOKOCTU BHYTPb Npeobpasosarens;
- HanM4ne NOCTOPOHHMX NPeAMeToB BONM3N NpeobpasoBaTens, YXyALLALMX ero eCTeCTBEHHOE OXNaXaeHwve.

41.3 Bo Bpems akcnnyaTaumMm HeoBXoauMO CreauTb 3a TeM, YToObl MOACOeAMHEHHBIE K U34envio NpoBoaa He
nepernambiBanuncb B MECTax KOHTAKTa C KNeMMaMmn 1 He MMEen NOBPEXaeHNI N3onALun.

4.2 NMoaroToBKa npeobpa3soBartens K ucnonb3oBaHuto. TpeboBaHUA K MeCTy YCTaHOBKMU
421 OcBoboaute npeobpasoBaTenb OT YyNaKoBKMU.

4.2.2 Mepen Hayanom MoHTaxa npeobpasoBaTens,. HEO6XOAMMO BbIMONMHUTL BHELHWA ocMOTp. [pu 3aToM
06paTuTb 0cO6EHHOE BHUMAHWE Ha YNCTOTY NMOBEPXHOCTUN, MAPKMPOBKN 1 OTCYTCTBUE MEXAHNYECKMX MOBPEXOEHWN.

4.2.3 T[lpeobpasosartens MNHC-13 paccyutaH Ha MOHTaX Ha BEpPTVKarbHON NaHenu anekTpolmToB. BapuaHThbl
KpenneHuns npeobpasoBaTtens nokasaHbl Ha pucyHke 4.2.1.

424 MpeobpasoBaTenb [OMKEH YCTaHaBAMBATLCA B 3aKPbITOM B3pbiBOOe3onacHom u noxapobes3onacHom
nomMelleHnn. Micnonbsynte npubop npu TemnepaTtype 1 BAaXHOCTW, oTBeYalowmnx TpeboBaHAM 1 YCrOBUAM JKCNnyaTauuu,
yKkasaHHbIM B pasgene 1.3.6 HacTosLwen MHCTPYKUMK.

425 He 3arpomoxgainiTe NPOCTPaHCTBO BOKPYFR YCTpOWCTBa AN HOpManbHoro TennoobmeHa. OTeBegute
[OCTaTO4YHO MecTa ANS eCTeCTBEHHOW/BEHTUISWMM YyCTPOMUCTBA. He 3aKkpbiBanTe BEHTUMSALMOHHbIE OTBEPCTUSA Ha Kopryce
ycTtporictBa. Ecnu npeobpasoBatens noaBepraeTcs HarpeBaHWI, OIS ero oxnaxaeHus Ao Temnepatypbl Hwke 70°C,
MCNOMnb3ynTe BEHTUNATOP.

426 MabapuTHble 1 NpucoeanHUTenbHbIE pa3mepbl npeobpasosartens NHC-13 npyuBeaeHsbl B npunoxeHun A.

BapuaHm KpenneHusi Ha riocKkocmb BapuaHm kpenneHusi Ha DIN-pernbc

PucyHok 4.2.1 — Cxema sapuaHmos KpernneHusi npeobpasosamerns Ha ujume
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4.3 CoeanHeHMe ¢ BHEWWHUMMN yCTponcTBaMu. BxoagHble n BbIXoAgHbIe Lenun

4.3.1 BHUMAHME!!! Tpwu nogknioveHun npeobpasosaTtensa MNHC-13 cobniogats ykasaHusmep 6esonacHocTu
pasgena 6.2 HacTosLWeNn UHCTPYKLUMK.

4.3.2 KabenbHble cBs3W, coeguHsaowmne npeobpasosatens [MHC-13, nogkniovaloTca 4epes, Knemmbl
CoeAuHUTENbHBLIX Ppa3beMOB B COOTBETCTBMU C TpeboBaHnaMu gencTaytowmx "lMNpasunn ycTporNcTBa. aNEKTPOYCTaHOBOK' .

4.3.3 MopkntoveHne BXxoAoB-BbIX0O4oB K npeobpasoBartento NMHC-13 npom3BoasaT B COOTBETCTBUM CO CXEMamu
BHELUHWUX COEAMHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

43.4 [Mpy NOAKMOYEHNUN NUHWUIA CBA3U K BXOAHBLIM W BbIXOAHLIM KNemmMam npvHUManTe Mepbl Mo YMEHbLUEHUIO
BMUSHWUSA HaBeOEHHbIX LWYMOB: UCMO/b3YyUme BXOAHbIE U (MnKn) BbIXOAHbIE LWyMONodasnsowmne unbTpbl (B T.4. ceTeBble),
wymonogasnswowne UNbTpbl  ANA  nNepuddepuHbIX  YCTPOUCTB, UCMNONb3YNTE . BHYTPEHHUE uudpoBble  UNbLTPLI
aHanorosoro Bxoga npeobpasosartens MHC-13.

4.3.5 He ponyckaetcs obbeauHsaTb B OOHOM kabene (kryTe) uenwu, no KOTopbiM MEepefaloTcs aHanorosble,
MHTEepdENCHbIE CUrHamMbl U CUNIbHOTOYHbIE CUTHAMNbHbIE UMW CUMNBHOTOYHBbIE CUOBbIE Lenn. [1Ng yMeHbLIeHNs HaBedeHHOro
LWyma OTAENUTE NNHUM BbICOKOTO HaMPSPKEHUS UMW FIMHUK, NPOBOASLUME 3HAYUTENbHbIe TOKW, OT APYrMX NIUHUIA, a Takke
n3beravite napannenbHOro Nn obLLEero NOAKIYEHNS C NIMHUAMW NUTaHNA NPY NOGKAIOYEHNN K BBIBOAAM.

4.3.6 HeobxoaMMocTb 3KpaHMpoBaHWs kabenew, No KOTOpbIM NepedaeTcs MHOpMauus, 3aBUCUT OT OJINHbI
KabenbHbIX CBA3EW 1 OT YPOBHSA NMOMEX B 30He npoknagku kabens./PekomeHgyeTcs Mcnonb3oBaTb usonupylowme Tpyoku,
KaHarnbl, NOTKW NN 3KPaHUPOBAHHbIE NMUHUN.

4.3.7 lMpumeHeHVe 3KpaHMPOBaHHOW BUTOW Napbl B NPOMbILIMEHHBIX, YCITOBUAX SBMASETCA NPEeAnoYTUTENbHBIM,
nockonbKy obecrneymBaeT NofnyyYeHNe BbICOKOrO COOTHOLLEHNS, CUFHAM/LLYM, 11 3aLLUTY 0T CUHa3HOW NOMEXM.

4.3.8 Mopkniovante crabunusatopbl Wnu LWymonogaensiowme GunbTpbl K NepudepUnHbIM YCTPONCTBaM,
reHepypyoLLMM 3NEKTPOMArHUTHbIE M UMMYNbCHbIE NMOMEXM (B 4YaCTHOCTW, MOTopam, TpaHcdopmaTopam, cofieHouaam,
MarHWTHbIM KaTyLIKam 1 ApYrMM yCTPOMCTBaAM, UMEIOLLMM M3Ny4vatoLLmne KOMIOHEHTI).

4.4 MogknroveHUe 3NeKTPONUTaHUA Npuoopos

4.4.1 BHUMAHME!!! Tpu noakntoyeHUn aneKkTponuTaHust npeobpasosatenen NMHC-13 cobniopgatb ykasaHus
mep 6e3onacHocTu pasaena 6.2 HacToALEro PyKOBOACTBA.

442 [na obecneyeHus crabunbHOW paboTbl 060pPyAOBaHUst KonebaHus HanpshkeHWs U 4acToTbl NUTaKoLLENn
3MeKTPOCeTU OOMKHbI HaxoouTbCcs B Npefenax TexHUYeckux TpeboBaHWiA, ykadaHHbIX B pasgene 1.3, a Ans kaxzgoro
COCTaBISOLLEr0 KOMMNOHEHTA CUCTEMbI — B COOTBETCTBUM C MX PYKOBOACTBaMM Mo akcnnyatauuu. MNpu HeobxoanmocTtu, ansi
HenpepbIBHbIX TEXHOMOMMYECKNX MPOLLECCOB, AOMKHA BbITbNpegyCcMOTpeHa 3allmTa OT OTKIIOYEHUS (UNN BbIXOA4A U3 CTPOS)
CUCTEMbI NOAAYU SNEKTPONUTAHNS — YCTAaHOBKOW NCTOYHMKOB GecnepebonHOro nuTaHus.

443 [nsa npeobpasoatenen MHC-13 ¢ ncnonHeHnem ans nuTaHuMs OT CETU nepeMeHHoro Toka 220B nposoga
3NEKTPONUTAHNST CETU NEePEeMEHHOro Toka-220B nogknoyanTcs pa3beMHbIM COEANHUTENEM, PACMONOXEHHbIM HAa BEPXHEWN
naHenu npeobpasoBaTtens.

444  YcraHaBnuBas wWymonogasnsalowmi unbTp (CUrHanbHbIA UNM cetesow), 06si3aTenbHO YTOYHUTE ero
napameTpbl (MCMOfb3yemMoe HanpshKeHUe M nponyckaemble TokM). Pacnonaravite domnbTp Kak MOXHO 6rvike K npubopy.

4.5 KoHdurypauuma npeobpasoBarens
451 MpeobpasoBatenu MHC-13 koHUrypupyloTCs Npy NOMOLWM MepeaHert naHenu npeobpasoBartens wunm
Yyepes ranbBaHM4eckn pa3geneHHbii uHtepdenc RS-485 (npotokon ModBus), 4To No3BoONSET Takke UCMOMb30BaTb Npubop
B Ka4yeCTBe yAarieHHoro yCTROMCTBa Npu paboTe B COBPEMEHHbIX CETAX YNpaBneHus n céopa nHopmaumu.

452 MapameTpbl koHUrypauum npeobpasosatenst MHC-13 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMATH.

453 [porpamma koHdurypaumm npeobpasosatens MHC-13 gomkHa 6bITb cocTaBneHa 3apaHee 1 oopMreHa
B BuAe Tabnuupl'(cMi npunoxeHue M), 4to n3dasuT nonb3oBaTensi oT oLWMOOK Npy BBOAE NapamMeTpPoB KOHUrypauuu.

454 HasHayeHne aneMeHTOB nepegHel MaHenu, Has3HadeHue CBETOAMOAOHbIX WHAWKATOPOB U  KiaBuL
npeacTaBrieHo B cOOTBETCTBYOLWMNX pasgenax rnaebl 3. Mopsagok KoHGUrypaumm M3noxeH Hwke B pasgene 4.7.
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4.6 Pexxum PABOTA

MNMpeobpa3zoBaTens NepexoauT B 3TOT PEXUM BCSAKUWA pa3, KOrga BKIYaeTCA nuTaHue. M3 3Toro pexvma MOXHO
nepentn B pexvm KOHPUTYPUPOBAHUE. [uarpamma pexumoB paboTbl M HacTponku npeobpasosarens MHC-13
npvBefeHa Ha pucyHke 4.6.1.

B rnpouecce pa6ombl MOXXHO OCYyLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXumBaTb _uU3MepAemMylo BeJIn4nHy
(TeKyLuee nnn HakonmneHHoe SHEHGHMH). Kpome TOro, MOXHO OTCRexmBaTb Ha CBETOOMOLHBIX WMHAUKATOpPax CUrHasbl
TEXHOMNOMMYECKOM CUrHanu3aumm npu npesbILUEHUN BEPXHETO UMW HWXKHEro npenesioB OTKNOHEHMS. Tak e C MOMOLLbI0
COOTBETCTBYHLNX CBETOOANOOHbBIX MHOANKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexnm
KOH®OUIrYyPUPOBAHUE

PucyHok 4.6.1 — [Juaepamma pexumos pabombiusHacmpoUlku rnpeobpasosamens NMHC-13

4.7 Pexxsum KOHOUT'YPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexumMa BBOASIT NapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanM3aumm
OTKIOHEHWIA, NapaMeTpbl unbTpa, NapaMeTpbl 3agaHns TUNa Bxoda, TWMa ynpaereHusl, napameTpbl CeTeBOro obmeHa,
napamMeTpbl KanubpoBKkW, NapameTpbl BbIXOAOB U CUCTEMHbIE NapamMeTpsbl.

4.7.2 lMapameTpbl pasgeneHbl No rpynnam, Kaxgas M3 KOTOpbIX HasbiBaeTcs "ypoBeHb". Kaxgoe 3agaHHoe
3HayeHue (ANEMEHT HaCTpOWKWU)  Bh. 3TUX YPOBHAX HasbiBaeTcs "napametpom”. [lapameTpbl, ucnonb3yemble B
npeobpasoBatene NMHC-13, crpynnupoBaHki.B 13 ypoBHeW 1 NpeacTaBneHbl Ha Auarpamme (pucyHok 4.7.1).

4.7.3 Bb130B ypoBHS.koHbuUrypauum nHacTpoek ocyluecTtsnsietca u3 pexmma PABOTA anvTtensHbiM, 6onee 3-x
ceKyHa, HaxaTuem knaeuilm [O].

474 Mocne atoro Ha gucnnern MAPAMETP BbiBoantcsa MeHto BBoga napons: «P 00».

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

4.7.6 Ha umncpoBom ancnnee nossutcsa HassaHwe ypoBHs koHdurypauum: AIN1...SAVE - «A in I»...«5A0Ey.
4.7.7 Mocne BbIBOPa HYXXHOTO YPOBHS! HYXHO HaXaTb KPaTKOBPEMEHHO KnaBuLy noaTeepxaeHns [O].

4.7.8 BbibpaB HEOOXOOUMBIN MYHKT MeHIO knasuwamu [A] n [V], ons mogudukauum napameTpa Heob6xoanmMo
CHOBA KpaTKOBPEMEHHO HaXkaTb KnasuLly [O].

479 Ha dncbpoBom gucnnee B MuesarmweM pexume BbiBEOETCS 3HA4YeHMe napameTtpa BbIOpaHHOro nyHKTa
MeHto: Hanpumep, «0001 ».

4.7.10 C nomowbio knaBuw nporpammupoBaHvs [A] u [VY], npyn HeobGxoaMmocTw, MpPoOM3BECTU WU3MEHEeHue
3HaueHus! BLIBPAHHOTO NapameTpa, kpaTkoBPEeMeHHO HaxaTb knasuily [O] — npeobpasoBaTens CHOBa NepeiigeT B pexum
KOHGUrypaumm — Ha LndpoBOM AUCNIIee NOSIBUTCH HOMEP NPEXHEro BbIBpaHHOro NyHKTa MeHHo.
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4711 C nomowhbio knaevw nporpammupoBaHus [A] n [V] ycTaHoBMTL cneaylowmin HeoGxoAUMBIN Ans
N3MEHEHMWS NYHKT MEHI0, U T.4. NoKa Bce HeobxoauMble NapameTpbl Ha AaHHOM YpOBHE KOHdpurypaummn He 6yayT U3MEHEHbI.

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

4.7.13 [Janee BbiGpaTb cnefytoLLen ypoBeHb KOHUIypaLMmn, KOTOPbIN HY>XHO M3MEeHUTb. [10BTOpUTb MYHKT 7 —12.
U Tak oo Tex nop, noka He ByayT U3MeHeHbI BCE HY>XHblE€ YPOBHU KOHUIypaLum.

4.7.14 Bebi3BaTb ypoBeHb SAVE «5AuE» 1 coxpaHnTb Bce 3MEHEHHbIE 3HAaUYeHUsi B BHEPrOHEe3aBNCUMON NaMSTH.
Mpu coxpaHeHuM napamMeTpoB B 3SHEPrOHE3ABUCUMOW MaMATM BbIXO4 W3 YPOBHS KOHGUrypauuu ocyLlecTBrsieTcs
aBTOMaTUYECKN.

4715 Ecnu wu3MeHeHHble napameTpbl He COXPaHATCA B SHEProHe3aBMCUMOMy, namsatv  (napameTpbl
COXPaHsAIoTCA B onepaTMBHON NamsATH) BbIXOA U3 pexuma KoHUrypauum ocyLuecTeseTcs AnuteribHbiM, 6oree 3-X cekyHa,
HaxaTueM knasuiwiu [O] unn no ncTeHeHUn BPEMEHN 2-X MUHYT.

<
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(@)
1]
x
E I Mepexopn ocywecTBnsieTcs
X __d pnuternbHbIM HaxaTrem . T
o — ---~_ | Gonee3c knamum [Q] § T ---C_ p N
“=»1 [0l s ||
Y 2
e el O T |z
w o X -
sfloz YpoBeHb }‘@ YposeHb| | YpoBeHs H Yposens| . |YpoBenn ©
P Q g AIN1 - CLI1 COR1 SY SAVE g
gf®@> +Gonee 3 c’ A A [ [ =
§ @% W y Y \ r \ r &n
[ 0000
: Q"D@’u (o) () () Q:‘D
o @
S]gs 01 0000 01 @) (o 01 0001
= s ®
128 T®
11 c G
(o D)
@ 3HaueHVe napameTpa
napameTp AIN1.09 ans dyHk.6n.
AIN1.09 HopManMaaLmm u 03
MacLuTabupoBaHus

PucyHok 4.7.1 - uagpamma ypoeHel KOHgbuaypauuu u Hacmpoek
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4.8 HasHa4yeHue ypoBHeW KOH(uUrypaumm

Tabnuua 4.8.1 HasHaveHve u niankaums ypoBHeN KoHdurypaumm

HasHa4yeHue ypoBHSs HasBaHue UHankauusa
HacTpoiika napameTpoB nepeoro gyHKLMOHarIbHOro 6rnoka !
AIN1 H  n
HopManusauum 1 macluTabupoBaHusi /
HacTpoiika napameTpoB yHKLMOHanbHOro 6roka FNC1 F Ip [ ,’
HacTpolika napameTpoB guckpeTHoro Bbixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpoB guckpeTHoro Bbixoga DO2 DOT2 d o f: E
HacTpoiika napameTpoB okHa O0TObpaxkeHust WND1 ':' N d ,’
HacTpoiika napameTpoB cyrHanmaaumm ALRM r ,:]
ABcumcebl (X) onopHbIX ToYek NMHeapu3aumm curHana _
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNX1 L nu ,’

HopManusauum 1 maclutabmpoBaHus

OppavHaTbl (Y) ONOpHbIX TOYEK NMHeapm3aummn curHana
noJaBaemoro Ha nepsblii PYHKLUMOHaNbHbIA 6rok LNY1 L M H
HopManusauum 1 maclutabupoBaHus
Kannbposka curHana nogasaeMoro Ha nepsblii

PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1 E L f ,'
maclTabrupoBaHus

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

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

B panbHeviwem no TeKkCTy pykOBOACTBA MAeT ccbinka Ha napaMerp B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHve YPOBHA, a YY — Homep nyHKTa MeHIo (CMOTpU pucyHok 4.7.1).

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

BbIGPaHHOrO YPOBHS HEOBXOANUMO HaxaTb knasuLy [O].
\ v ) e [Ins Bbli6opa NapameTpoB Ha KaXKAOM ypOBHE HEOGXOAUMO WCMONb30BaTh

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

naEaMeTE 2] o [pyKaxkaOM HaxkaTUW KNaBuLl MPOVCXOOWUT Nepexof K Crieaytoemy unm

A v ) npeabigylluemy napameTpy.

o [lpn Haxatumknasuwm [A] Ha nocnegHem napameTpe, npousonget
(Ca ) nepexof Ha nepBblid napameTp (napameTp ¢ Homepom 0).

e [ns. noateepxaeHus Bblbopa napameTpa Heob6XOAMMO CHOBa HaxaTb

Ca ) knasnwy [O].

4.8.2 dukcupoBaHue HacTpPoekK e YTOObl M3MEHUTb HACTPOWKU MapameTpoB MMM YCTAHOBKW, MOMb3yWTeChb
knasvwamn [A] wnu [V], a 3aTem HaxmuTe KnasuLy [0]. B pesynbtate
HacTpolika byaeT 3admkcmpoBaHa.

o Heobxooumo NOMHMTB, YTO huKcauMsa M3MEHEHUI MPOUMCXOOUT TOMbKO MO
HaXaTuun KnasuLLn [0].

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

e Heobx00umo noMHUMB, 4TO Mocrne NpoBeAeHUs MoauduKkaLmum Heobxoaumo
MPOM3BECTM 3anncb NapameTpoB (KO3MMULMEHTOB) B 3HEPrOHE3aBUCUMMYHO
namsTb (cM. pasgen 4.9), B NPOTMBHOM CllyYae BBefeHHas MHopmauus He
GyaeT coxpaHeHa Npu OTKITOYEHUW NUTaHUS Npeobpa3oBaTersi.
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4.9 3anucb napamMeTpoOB B 3HEProHe3aBUCUMYIO NaMATb

lNapamemp SAVE.01. CoxpaHeHue napamempos

Tabrnvua 4.9.1 — 3annck NnapaMmeTpoB B 3HEPIrOHE3ABUCUMYIO NaMSATb

3HauyeHue napameTpa BbinonHsiemas onepauus
SAVE.01
0000 3anucb NnapameTpoB B 9HEProHE3aBUCUMYIO NaMATb He rpou3sodumcs
0001 3anucb napameTpoB B 9HEProHE3aBUCUMYIO NaMATb MPou3800UMCS CneayoLwmm
obpasom:

1) MNpownssecT MogudukaLmio BCex HeobxoanMbIX NapameTpoB.
2) YctaHoBuTb 3HaveHve napameTpa SAVE.01= 0001.

3) Ha uudpoBom avcnnee noseAtca cumsonsl "SAVE", ykasbiBasi 0 T0M, 4TO
MPOVCXOAMT onepauus 3anucy B SHEProHE3aBUCUMYIO NaMsTb.

4) MNocne ykasaHHbIX onepauui bygeT Nnpov3eeaeHa 3anvMcb BceX MOANMULNPOBAHHbIX
napamMeTpoB B SHEProHe3aBMCMMY0 NamsaTb. [locne npoBeaeHus 3anMcyn napameTpoB
npubop neperiger B pexum PABOTA. [locne 3anucu napametp SAVE.01
aBToMaTtumyeckun yctaHasnmeaetcsa B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHWsi Nonb3oBaTeNbCKMX NapamMeTpPOB Ha ypoBHe koHpurypauun SAVE, ecTb BO3MOXHOCTb BEPHYTCS
K COXpaHEHHbIM HacTpolikaM 1 KannmbpoBo4vHbIM koadhdmumeHTam Ha ypoHe LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCS K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NPeanpuUATUM-U3rOTOBUTENE, C BO3BPALLEHMEM K nNepBOHa4vanbHoe
KanubpoBke aHanorosbIx BxoAoB 1 Bbixogos (LOAD.02).

Tabnuvua 4.10.1 — 3arpyska napameTpoB

3HauveHue
MapameTp Ha3HauyeHue napameTpa MpumeyvaHune
napameTpa
LOAD.OO0 | Pa3spelueHne nporpammupoBaHns no cetu 0000 MporpamMmmupoBaHve 3anpeLueHo
ModBus 0001 MporpamMmmupoBaHve paspeLleHo
LOAD.O1 3arpyska nonb3oBaTenBCKUX,HacTPOEK U 0000 He npou3godumcsi
KanmbpoBOYHbIX KO3PULIMEHTOB 0001 3arpy3ka nonb3oBaTenbCKNxX
HacTpoek
LOAD.02 | 3arpyska 3aBOOCKUX HACTPOEK 1 0000 He npousgodumcsi
KanmbpoBOYHbIX KO3hPVLIMEHTOB 0001 3arpyska 3aBOCKMX HaCTPOeK
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5. KanubpoBka n npoBepka npeodpasoBartens

KanunGpoeka npeobpasoBaTens OCyLLEeCTBNSAETCS:

e Ha 3aBopge-nsrotoButene npu Beinycke npeobpasosarens,

e [lonb3oBartenem:
- Mpu CMeHe avanasoHa u/unu snaa (Tok NMbo HanpsHKeHWe) BXOAHOIO CUrHanag
- NP NOAroToBKe K nosepke (kanubposke).

5.1 KannbpoBka y3na npeobpasoBaHusa curHana

5.1.1 [Ona npoBedeHuss KanvbpoBKM  y3na npeobpa3oBaHWs  curHanma  HEeobxoaMmo<  MNOAKMoYUTbL
npeobpasoBaTesib Mo cXxeme npunoxenus b.4.

5.1.2 Mepen npoBepkoi No MGOMY M3 ykasaHHbIX MYHKTOB MONIOXEHMS NepeknovaTenen AoMmKHbl OTBEYaTb
cXeme MoBepKU.

51.3 MopaTb HanpsxeHue nuTaHus Ha 6nok, no BonbTMeTpy PV1 aerotpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsxeHve 220 B nsmeputb ToK notpebneHns amnepmeTtpom PA2, onpeaennts NOTPebnsemMyto MOLWHOCTb U CPaBHUTL C
3Ha4YeHneM ykasaHHbIM B Tabnuue 1.3.5.

514 YcTtaHoBuTb curHan ¢ kanubpatopa G1, cootBeTCTBYlOWMIN 10% OT Avana3oHa namepeHus. MNMponssectu
KOHTPOIb 3Ha4YeHMs Mo UMdPOBOMY MHAMKATOPY NMUEBOW NaHenu u no npubopy PA1,/fnpn HeoGXOAMMOCTU — BbINOMHUTL
KOPPEKTUPOBKY BENUYUHBLI BLIXOAHOMO curHana conpotueneHneMm RP2 “YcraHoska «0»” (0,5 MA ans 6nokoB € BbIXOAHbIM
curHanom ot 0 MA go 5 MA, 2,0 mA ans 6nokoB ¢ BbIXxogHbIM curHanom ot 0°MA go 20 mA u 5,6 mA gns 6nokos c
BbIXOA4HbIM curHanom ot 4 mA go 20 mMA).

5.1.5 YcTtaHoBuTb curHan c kanubpatopa G1, cootBerciBytowmii 100% OT Anana3oHa uaMepeHusi (BepxHWiA
npegen pasmaxa Lkansl uamepeHust). Npon3BecTy KOHTPOIb 3HaYeHUs No LMpoBOMY MHOUKATOPY NULEBON MaHenu u no
npubopy PA1, npu HeobxoouMOCTM — BbIMOMHUTE KOPPEKTMPOBKY BENWYMHBI BbIXOOHOTO curHana conpoTueneHnem RP1
“YctaHoBka « MAX»”. MoeTopuTb M. 5.1.4 — 5.1.5 HeCKoNbKO pas:

5.1.6 [na nepeHanagky 6noka Ha Opyre BXOLHbIE/BbIXOAHbIE CUrHarbl UCNOMb3yNTe PUCYHOK 5.1.1 1 Tabnuupl
51.1un5.1.2.

]
R e
4|6
s gders OO
) 43 DD
an |

YcraHoBka «0»

1

YcraHoska « MAX» r

PucyHok 5.1.1 - Cxema pacrnonioxeHusl opeaHo8 peayriuposaHusi u afnemeHmoes Hacmpotiku MHC-13
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Tabnuua 5.1.1 - MNonoxeHue nepemMbldek aAnda yCTaHOBKU gnana3oHa M3aMeHeHUA BbIXOAHOIo CurHana

Tun BbIXOQHOrO J2 J3 Ja J5 J6
CUrHana
0+5 MA 12 - - 56 | 1-2
0+20 MA 1-2 - - 5-6 3-4
4:20 MA 1-2 1-2 - 5-6 3-4
. 34
010 B 1-2 - - 7-8 i
-5:5 mA 12 | 34 - 56 | 56
-20:20 MA 1-2 34 - 5-6 7-8
1-2
-10+10 B 1-2 3-4 - 7-8 .

Tabnuua 5.1.2 - MNonoxeHue nepemMblvek And yCTaHOBKM gnana3oHa M3MeHeHnda BXOAHOro curHana

BxoagHoun curHan XT1
OT0AmO 1A 5-6
OT0Ap025A 3-4
OT0OApDOS5A 1-2

5.1.7  Bpewms npeobpasoBaHua anga NHC-13 ¢ 3aBOACKOW YCTaHOBKOW paBHO 6 CekyHAaM - 9TO MaKkCMMarnbHoe
Bpemsi, Heobxogmmoe Ans npeobpas3oBaHWs 3HAYEHUs] BXOLHOTO CUrHama fpy pes3kom £ro u3aMeHeHun (Bo BeCb AnanasoH
wkanel - oT 0% Ao 100% wnu HaobopoT). Ecnu HyXHO nepeHacTpouTb AaHHOE BPEMSI HYXXHO W3MEHWUTb MOMoXeHune
nepembidek J7 n J8 (cm. pucyHok 5.1.1) B cooTBeTcTBMM C Tabnuuen 5.1.3.

Tabnuua 5.1.3 - NonoxeHne nepemblyek ANS YCTAaHOBKN BpeMeHU npeobpasoBaHusa [NHC-13

Bpems J7 Js
npeo6pasoBaHusi
6 cekyHa 1-2 1-2
3 cekyHabl 1-2 -
1 cekyHpa 2-3 1-2
045 cekyHabl 2-3 -

5.2 KanubpoBka y3na MHAUKauum 1 ynpasneHus

5.2.1 Ons npoBegeHus KkanubpoBKW y3na WHOMKaAUMM W ynpaBrieHus, nogkmoumTe Orok no cxeme
npunoxexus b.4.

5.2.2 B pexvume KOHOUFYPUPOBAHWE vyctaHoBuTe napameTp CLI1.00 "KanubpoBka Hynsi curHana,
rnogaBaemMoro Ha hyHKLMOHamNbHbIM 6NoK HopManv3auumM U MaclutabrupoBaHus".

5.2.3  V3meHsia BxogHOW curHan kannbpaTtopom G1 nepeMeHHOro Toka, BbICTaBUTb 3HAYEHUE BXOOHOIO curHana
paBHoe 10% (HavarnbHOe 3HaYeHMne).

524 Haxumasa knasuwun [A] wnu [V] ycTaHoBUTE Ha Aucnnee npeobpasoBaTens 3HaAYeHWEe B TEXHUYECKMX
equHuLax, cooteeTeTayiowee 10%. Haxmute knasuuy [O].

5.25 B " pexunme koHpWrypauum yctaHoBute napameTrp CLI1.01 "KanubpoBka makcumyma curHana,
nopgaBaemoro Ha dyHKUMOHAMbHbIM 6110k HopManusaumm n MaclTabupoBaHus "

5.2.6 3ameHs9 BxogHOWM curHan kanubpatopom G1 nepeMeHHOro Toka, BbiCTaBUTb 3HAYEeHWe BXOAHOro curHana
paBHoe 100% (koHeuHoe 3HayeHue).

5.2.7 Haxvmasa knasuwm [A] wnu [V] ycTaHoBUTE Ha aucnnee npeobpasoBaTens 3HaAYeHWEe B TEXHUYECKMX
eavHuuax, cootsetcTeyrolee 100%. Haxmunte knasuily [0].

5.2.8 | Ona Gonee TOYHOW KanMOpOBKWM KaHara MOBTOPWUTE YyKa3aHHble Bbilwe onepauun (nN.5.2.3 — 5.2.7)
HeCKOIbKo. pas.

Heobxodumo nomMHuUmb, 4T0 nocrne nposeaeHuna KaJ'IVI6pOBKVI Heobxoanmo npoun3BecTn 3anmcb napamMmeTpoB B
9HeproHesasncMMyro namATb, B NPOTUBHOM Cllydyae BBeOEeHHaA VIHdI)OpMaLI,VIFI He 6yp,eT COXpaHeHa npn OTKIMKYeHUn
NMMTaHUA npe06paaoBaTenﬂ.
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5.3 J1V|Heapv|3au,m| OTOGpa)KeHVIFI CUrHana aHanoroporo exoga

®PyHKUMS nVHeapusauun peanusoBaHa B (PyHKUMOHaNbHOM 6noke Hopmanusauum u  maclTabupoBaHus.
JInHeapusauns faeT BO3MOXHOCTb MPaBUbHOrO PU3NYECKOro NPeaCcTaBneHNs HENMHENHbIX perynnupyemblX UmsmepsiemblX
napameTpos.

Mpun MHAMKaLMKN NUHeapu3npyemon BENNYMHLI, ONpPeaenslLWMMK napameTpammn ABNAITCA HavYarnbHOe M KOHeYHoe
3HaveHune LWKanbl (MPOLEHTHOe OTHOLUEHWE K Auanas3oHy M3MepeHWs), NOMoXeHve AeuumManbHOro. pasgenvTensd, a Takke
3KBMAWCTAHTHbIE OMOPHbIE TOYKM NMHeapu3aunn. Kpueas nuHeapusaumm MMeeT «npenomeHnsi» B OROPHbLIX TOYKaX.

5.3.1 NapameTpbl NnuHeapu3auum
Hanpumep, napameTpbl NnHeapu3aummn dyHKLMoHansHoro 6noka HopMmanusauum macluTabupoBaHus cneayoLme:

KoHgpueypayusi nepeo2o u emopoz2o 6s10ka

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

Abcuucchbl OMOPHbIX MOYeK JIuHeapusayuu

LNX1.00 Abcuucca HavyanbHOro 3Ha4YeHNsA(B % OT BXOAHOro curHana)
LNX1.01 Abcumcca 01-ro yyacTtka
LNX1.02 Abcumcca 02-ro yyacTtka
LNX1 .38 Abcumcca 38-ro yyacTtka
LNX1.39 Ab6cuucca 39-ro yyacTka

OanHaMbl OMOPHbIX MOYeK JIuHeapusayuu

LNY1.00 OpavHaTa HavambHOFRO. 3HaYeHus (curHanmB Tex. ed. oT -9999 no 9999)
LNY1.01 OpgwuHaTta 01-ro yy4actka
LNY1.02 OpgawuHaTta 02-ro yyacTtka
LNY1.38 OpauvHata 38-ro yyactka
LNY1.39 OpauvHata 39-ro yyacTka

5.3.2 OnpeaeneHune onopHbLIX TOYEK JINHeap13aLuum
5.3.2.1 OnpedeneHue Koauyecmea y4acmkoe AuHeapusayuu

Mocne onpepeneHna HeobGXOAMMOE KONMMYECTBO YYaCTKOB NuHeapu3auum Heobxoaumo 3agatb 9TO 3HayeHue B
napameTpe AIN1.06. MNpeaenbl nameHeHna napameTtpa AIN1.06 - ot 0000 go 0039. [eummanbHbin pasgenuTtens (3anatas)
ans ypoHs LNY1 GepeTcs C ypOBHsSi HACTPOMKM OyHKLMOHANbLHOro 6roka Hopmanm3aumu u macwtabvposaHusa AIN1.03.

Bbibop HeobxoAMMoro KomuMyecTBa YYaCTKOB NWHeapusauuMnm MNpouM3BOAMTCA U3 CoobpaxeHust obecneyeHus
Heo6XxoaMMON TOYHOCTU M3MEPEHMS.

5.3.2.2 OnpedernieHue 3Ha4YeHUU OMOPHbIX MOYEK TUHeapusayuu

[na KaxXgoro 3HayYeHus UHaAMLMPYEMOro BXOAHOro curHana Yi (B TexHuyeckux egmHuuax ot —9999 go 9999 c
y4eTOM [euMmanbHOFO pas3aenuTens) BblYUCMUTbL COOTBETCTBYHOLLYIO (U3MYECKYD BENWYMHY W3 COOTBETCTBYHOLLMX
yHKUMOHanNbHbIX (rPaguPOBOYHLIX) Tabnuy. 3TO MOXHO caenaTb Takke rpauyeckm n3 COOTBETCTBYOLLEN KpUBOWM (npwu
HeobxoaMMOCTM MHTEPTIORANPOBATL) U 3a4aTb 3HAYEHNE ANt COOTBETCTBYHOLLEN ONOPHONW BENNYMHBI BXOOHOMO hU3NYECKOrO
curHana Xi (B %, ot 00,00% 40 99,99%).
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5.3.3 NMpumep nuHeapusauum curHanos

Mpumep JNuHeapusaumsa curHana, nogaBaemMoro Ha (pyHKLMOHanbHbIN 6GNOK
HOpManu3auum M maclTabupoBaHus, NpeacTaBreHHas rpaduyecku (KPUBOW)

MHanumpyemoe 3HaveHne B PeanbHas xapakrepuctuka,
TEXHUYECKNX eAUHNLIAxX npeAcTasneHHas rpaduyecku
A A
OpguHaTta
3-ro yuactka | 9999
g JlnHeapuso-
750,0 3-11 yu. BaHHas
(2)p,cw|HaTa Xapakre-
-ro yyacrka — ——————— | puiciuka
2-1 yu. o
OpaunHata 350,0 |00%
BXOZHOI0O
1-ro yyacTka
curHana
1- y4.
! 4
20,00 50,60 / 60,00 /99,99
HavanbHoe Abcumcca Abcumcca Abcumcca
3HaveHune 1-ro yyactka 2-ro y4acTka 3-ro yyactka

PucyHok 5.3.1 - [luHeapu3ayus cueHana, nodagaemMozo Ha (yHKUUOHambHbIU 6510k HopManu3ayuu u
MacwmabuposaHrusi, npedcmasneHHas epagudecku (kpusoli)

KoHgpueypupyembie napamempsi Onsi npumepa 1:

AIN1.00 = 0009 LNX1.00 = 00,00 ENY1.00 = 0000 (nHanumpyeTtcsa «000,0»)
AIN1.06 = 0003 LNX1.01 = 20,00 LNY1.01 =3500 (nHanumpyeTcsa «350,0»)
AIN1.03 = 000,0 LNX1.02 = 60,00 ENY1.02 =7500 (nHanumpyeTcs «750,0»)

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

6.1 O6wme ykasaHuA

6.1.1 TexHunyeckoe ob6cnyxunBaHune - KoMmnnekc paboT, KOTopble NPOBOAATCHA NEPUOAMYECKM B NIIAHOBOM NOpPSAAKe
Ha paboTocnocobHom npubope ¢ Lenbio NPeaoTBpalleHnsi 0TKa3oB, NPOANIEHUS ero cpoka cryx0bl-3a_cyeT BbISBAEHUSA U
yCTpaHeHns NpeoTKa3HOro COCTOSHUS AN NoAAEPXKaHUSA HOpMarbHbIX YCIOBUWI 3KCnyaTaumnms

6.1.2 TexHnyeckoe 06CJ'Iy)KVIBaHVIe 3aKrn4vaeTcAa B npoBeaeHnn pa60T MO KOHTPOJIIO TEXHUYECKOro COCTOAHNA U
nocneaywowemMy ycTpaHeHUO HeOoCTaTKOB, BbIABMIEHHbIX B MpouLecce KOHTPOnA, npo@mnakqueCKomy O6CJ'Iy)KI/IBaHI/II'O,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHoOCTbO, ANUTENBbHOCTBEIO N B onpeaerieHHOM nopsAanke; yCTpaHeHUI OTKasos,
BbIMNOJIHEHNE KOTOPbIX BO3MOXXHO CUNlaMK nNepcoHana, BbiNOJIHAKOLWEro TexHn4eckoe O6CJ'Iy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeaAOCTOPOXKHOCTUA U NPaBUNIaMy 3KCNyaTauum MOXeT CTaTb NPUYNHON
TPaBMUPOBAHUA NepcoHarna Uunmn noBpexaeHna oéopyaoBaHusA!

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

6.2.3 K akcnnyataumm npeobpasoBaTtens AONyckalTCA fvua, umelwume paspelleHne ans pabotbl Ha
anekTpoycTaHoBkax HanpsbkeHnem o 1000 B 1 nayumslume pykoBoACTBO MO 3KCMryaTayun B NONHOM o6beMe.

6.2.4  Okcnnyatauusi npeobpasoBaTens pas3peLuaercs. Apu. HamMuMum UHCTPYKUMM MO TexHuke 6Ge3onacHocTw,
YTBEPXAEHHOW NpeanpusaTuem-noTpedbutenem B YCTaHOBAEHHOM MOPSAKE WU YYUTbIBaKOLLEN crneunduky npUMeHeHUst
npeobpa3oBatens Ha KOHKpeTHOM obbekTe. [Mpu akcnnyatayum, Heobxoaumo cobnopgaTe TpeboBaHUA LEeNCTBYHOLLUX
npasun MT3 n MNTB ans anekTpoycTtaHoBOK HanpsixxeHnem o 1000B.

6.2.5 Bce MOHTaxHble U npodwunakTnyeckue paboTbl « JOMKHbI  NPOBOAUTLCSA  MPU  OTKIKOYEHHOM
3NEeKTPONUTaHNN.

6.2.6 3anpeu.|,aeT09| noakKntoyaTb U OTKNYaTh coeanHUTENN NP BKINKOYEHHOM 311€KTPONUTaHUN.

6.2.7 TwartenbHo nNpoM3BOAUTE MNOAKIIOYEHME \C cobnogeHVeM MNONsiPHOCTU BbIBOAOB. HenpaBunbHoe
NoAKMYEHNE UMK NOAKMIOYEHNE Pa3beMOB MNpU BKIOYEHHOM) MUTAHUN MOXET MPUBECTU K NOBPEXOEHUIO 3NEKTPOHHbIX
KOMMOHEHTOB npubopa.

6.2.8 He nopgkntoyanTe HENCNONb3yeMbI€ BbIBOAbI.

6.2.9 [pu pasbopke npeoBpasosaTens AnNs yCTpaHeHWUsI HeucnpaBHOCTEN NpeobpasoBaTenb AOMKEH ObiTb
OTKITHOYEH OT CETH 3NEKTPONUTAHMS.

6.2.10 [lpw nssReveHun npeoGpasosaTenﬂ M3 Kopnyca He npuKacamTecb K ero anekTpu4yeckMMm KOMMOHEHTaM Wt
He nogBepranTe BHYTPEHHUE Y3nbl N YacCTu yaapam.

6.2.11 Pacnonaravite npeobpasoBaTernb Kak MOXHO Aanee OT YCTPOWCTB, FEHEPUPYHOLLUX BbICOKOYACTOTHbIE
uanyyeHme (Hanpumep, BY-neun, BY=cBapouyHble annapaTtbl, MalUuvHbl, UKW MNpPUOOPbI, WUCMOMb3YHOLWME WMMMYIbCHbIE
HanpshkeHust) Bo usbexaHue cboes B paboTe.

6.3 MNopsiAoK TeXHM4YEeCKoro ob6cnyxmBaHus

6.3.1 B 3aBucumocTn ot perynapHoCcTn nposeaeHNUA TexXxHn4eckoe O6Cﬂy)KVIBaHMe OOIMKHO ObITh:
a) nepnoan4ecknMm, KoTopoe BbINOJTHAETCA Yepes KaneHOapHble NPOMEXYTKN BpEMEHN;

6) aganTuBHbIM, KOTOpOeE BbINOJIHAETCA No HGO6X0,CI,VIMOCTI/I, TO €eCTb, B 3aBUCUMOCTU OT (*)aKTVILIeCKOFO COCTOAHUA
npeobpasoBaTens 1 Hankymsa cBOOOAHOrO 06CNyXMBatOLLEro NnepcoHana.

6.3.2 | YcraHaBnuBaloTCA TakvMe BUAbl TEXHNYECKOrO 06CnyXnBaHUA:

a) TexHnyeckoe obcnyxvBaHvWe Npy XpaHeHWM, KOTOpOe 3akMioyaeTcs B NepekoHcepBauuy npeobpasosaTtens npu
[OCTUXKEHUMNNPEAENBHOTO CpoKa KOHCEpBaLUMKM BO BPEMS XpaHEHUs B COOTBETCTBUM C TpeboBaHWSIMU 3KCMnyaTaluuoHHON
[OKyMeHTaLuu;

6) TEXHNYEeCKoe 06CJ'Iy)KVIBaHVIe Nnpu TpPaHCNOPTUPOBKE, KOTOPOE 3aKrnk4yaeTcd B NOArotoBke npe06pasosaTenﬂ K
TPaHCNOPTUPOBAHMIO, AEMOHTaXe U3 TeEXHONIorm4eckoro 060pyuosaHM9| 1 ynakoBKe nepen TpaHCnopTnpoBaHNUEM;
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B) TEXHMYecKkoe obOCnyXMBaHWE NpW 3KCrslyaTaumm, KOTOPOe 3akn4vaeTcsi B NOArOTOBKE NpeobpasoBaTens Nepes,
BBOAOM B 3KCMflyaTauui, B Mpouecce ee 3KcnfyaTauMm W B Mepuoguyeckoi npoBepke paboTocnocoBHOCTU
npeobpasoBaTens.

6.3.3  Tlepuognuyeckoe TexHUYeckoe OOGCHyXMBaHME MNpU 3KCnnyaTauuu npeobpasoBaTens YyCTaHaBAMBAETCS
noTpeGuTeneM C Y4eTOM WHTEHCUBHOCTM W YCMOBWI 3KCMUlyaTauuM, HO He pexe 4YeM oauH pas B rod. [Ons
npeobpasoBatenein MHC-13 LenecoobpasHa exekBapTalnbHasi MEPUOANYHOCTb TEXHUYECKOTO  OGCNyXUBaAHMSA Npu
aKcnnyaTaumu.

6.3.4 Mepuoguueckoe obcnyxmnBaHne OOMKHO NPOBOANTLCS B CreayloLem nopsigke:
a) NpoBecTn paboTbl, KOTOPLIE BLINMOMHSATCS NPY TEXHUYECKOM OCMOTPE;

6) NnpoBepPUTL COMPOTMBMEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeobpasoBaTens.

6.3.5  TexHuyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCS OOCMYXWBAOWWUM NEPCOHANIOM B CrieayloLlem
nopsigke:

a) nepeq HayanoMm CMeHbl crnedyeT MpPOBECTU BHELUHWI ocMOTp npeobpasoBaTens. Qcoboe BHUMaHWe crnegyet
06paTuTb Ha YACTOTY MOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXaHWYECKMX NOBPEXAEHUN.

©) NpoBepuUTb HAOEXHOCTb KpenneHus npeobpasoBaTtens;

B) NMPOBEPUTb TEXHWYECKOEe COCTOsIHWE MPOBOAOB (kabenen) Ha LEMOCTHOCTb M 3aLMLLEHHOCTb OT MeXaHUYeCcKunx
NoBpeXAEHUNA.

6.4 MNMopAanok npoBegeHNA NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu

6.4.1.1 [lpoBegeHne NOBEPKN JOIMKHO BbINOMHATLCS B CrEeAYOLWNX YCAOBUSIX:

Temnepartypa okpyxatoLero Bo3gyxa (20+5) °C;

OTHOCUTENbHAsA BNaxHocTb Bo3ayxa oT 30 0 80%;

aTmocdepHoe aasneHve ot 84 no 106,7 kMa (630-800. mm pT. CT.);

HanpshkeHne nutaHusa 220B + 4.4B;

COMNpPOTUBIEHNE Harpysku Anst 6A0KOBwWE. BbIXOAHbIM curHanom ot 0 go 5 MA pgomkHo OblTb paBHO
2+0,1 kOMm, a gnsa 6nokoB ¢ BbIxogHbIM curHanom o1:0,40 20 MA (oT 4 go 20 mA) — 500+0,1 Owm;

e  MarHWTHbIE M 3NEKTPUYECKME NOMS AOMMKHbI HE BNNSTH HA METPOSTOTMYECKNE XapaKTepPUCTUKM G6roka;

e  BpeMs YCTaHOBKM pabo4ero pexvma 6rnoka He meHee 30 MUH.

6.4.1.2 Bce cpeacTtBa namepeHus AOMKHbI UMETb AENCTBYHOLLNE AOKYMEHThI MO MX NOBEPKE UMY aTTecTauuu.

6.4.1.3 [onyckaeTcs uMcnonb3oBaTth »gpyrve npubopbl, KOTOpble MPOLUNM METPOMOIMYECKYD aTTecTaumio u
0TBEYatoT No TOMHOCTU TpeboBaHnaM/Tabnuupbl 6.4.1.

Tabnuua 6.4.1 — Onepauuy nicpeacTBa NOBEPKM

HazBaHue onepauun :;:(ig CpencTBO NOBEPKM U ero HOpMaTUBHO-TEXHUYECKMEe XapaKTePUCTUKN

BHeLwHWIA ocmoTp 6.4.2

lMpoBepka anekTpuyeckon 6.4.3 YctaHoBKa AN MPOBEPKM MPOYHOCTU  U30MAUMM € HanpshKeHnem

NPOYHOCTU N30NaLUn ucnbitanmns ot 0,1 go 2 kB cuHycompanbHon ¢opmbl, Yactoton 50 I,
MOLLHOCTbIO He MeHblue 0,25 kBa Ha CTOpOHE BbLICOKOrO HanmpsiXeHusi, C
NOrpELLHOCTBIO HAaNPsKEHUs1 UcnbiTaHns He 6onee +5%.

Onpepenexune 6.4.4 MerommeTp C BepxHew rpaHuuen wusmepeHuss He medbwe 40 MOwm,

CONpPOTUBINEHUS U30RALNM HOMMWHanbHbIM HanpskeHnem 50B, ocHOBHOWM norpellHocTbo He Gonee
+30%.

Onpepnenenve oCHOBHOM 6.4.5, Kann6patop H4-11

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

[wnanasoH nameperns 100 mA.

AMnepmeTp NepemMeHHOro Toka, Kracc TOYHOCTU He Xxyxe 2,0. [uanasoH
namepenus 0,2 A.

BonbTMeTp nmepemMeHHOro Toka, Krnacc TOYHOCTM He xyxe 2,0. [muanasoH
namepenusa 500B.

AsToTpaHchopmatop PHO-250 unu emy nogo6HIN.

Conpotusnenue Harpysku 2 KOmM+5% ansa 6rokoB ¢ BbIXOAHBIM TOkoM 0-5
MA 1 500 Om+5% ans 6nokoB ¢ BbixoAaHbIM TokoM 0-20, 4-20 MA .
OnpepgeneHue nynbcauum 6.4.7 Ocuunnorpad, ¢ ananasoHom nsmepenusi ot 1 go 200 mB, Rex> 1 MOMm.
BbIXOZHOrO CUFHana
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6.4.2 BHewHunn ocmotp
6.4.2.1 [lpu BHewHeM OCMOTpe MNpOBepbTe KOMMMEKTHOCTb WU MapKMpOBaHWe, Hanuuve Krnemm, OTCYTCTBUE
MeXaHN4YeCKNX MOBPEXAEHUN.

6.4.3 UcnbiTaHWe 3aneKTpuyeckon NpoYHOCTU U30NALUN
6.4.3.1 VcnbiTaHne anekTpuyeckom NPOYHOCTU U3ONAUUM NPOBOAUTL MO cxeme npunoxeHus b.3 mo metoauke
FOCT 21657-83 Ha npoGoiiHOM YCTaHOBKE MOLLHOCTLI0 He MeHbLuee 0,25 kKB npu oTkMioYeHHbIX OT B/ioka BHELUHUX LEensiX.

6.4.3.2 WcnbiTatenbHoe HanpsbkeHue yactotonm 50 My gencreyowmm 3HadveHnem/2000 B npuknagbiBaTe Mexay
Toukamun A, B, C, D n E no cxeme npunoxernsa b.3. NMHC-13 cuntaTb BblgepXaBWMM UCHBITaHNE, eCn He COCTOSNOCh
npo6os NNy NOBEPXHOCTHOTO NEPEKPLITUS N3OMALMMN.

6.4.4 OnpepneneHne cCONPoOTUBIIEHUA U30NALUK
6.4.4.1 W3amepeHne anekTpu4ecKkoro CoNnpoOTUBIEHNS N30NALMKN, MPOBOAUTL NPW OTKMIOYEHHBLIX OT 6r10Ka BHELLHUX
Lenen ¢ NnomMoLLblo MmerommeTpa Mexay Todkamu A | B, C, D 1 E no cxeme npunoxenus b.3.

6.4.4.2 W3mepeHne 3nekTpu4ecKoro COMPOTMBIEHUS W3ONSALUW MPU MOBLILEHHON Bf@XHOCTWU NPOBOAWTL Ha
NPOTSXEHUM 3-X MUHYT nocrne n3enedennsi NMHC-13 n3 kamepbl BNaXXHOCTU.

6.4.4.3 W3mepeHne anekTpu4eckoro COMNpoTMBNEHUS M3oNAuMM AnA TemnepaTypbl Boiwe 35°C npoBoaaT nog
HanpsbkeHMem pasHol nonsipHocTn He Gonee 130 B nocne Bbigepxku MHC-13 npu TemnepaType BepxHero paboyero
AnanasoHa He MeHee 2-x YacoB. OTCYET CONPOTMBIIEHNUSI U30MNSALMMU HYXKHO OCYLLECTBNSATL NOCME NEPBON MUHYTbI C MOMEHTA
BKITHOYEHMS U3MepUTENbHOro npeobpasoBarens.

6.4.4.4 TMHC-13 cunTaeTcsa BblAepXaBLUMM MCMbITAHNE, €CMN U3MEPEHHBIE 3HaYEeHUss CONPOTUBIIEHUSA N30NALMN
mexay Todkamu A, B, C, D n E He meHee 20 MOwm.
6.4.5 OnpepneneHne 0OCHOBHOM NOrPeLUHOCTH

6.4.5.1 Toeepky MNMHC-13 npoBoanTb no‘cxeme npunoxeHvs b.4. MNMepen nosepkol no noboMy M3 yka3aHHbIX
NYHKTOB MOSTOXEHNsI NepeknioyaTenein AOMKHbI OTBeYaTh CXeMe NOBEPKM.

6.4.5.2 [lopaTb HampsxeHWe nuTaHus Ha 6nok,.no sonbTMeTpy PV1 aBToTpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsbkeHne 220 B nameputb Tok noTpebnennsa amnepmeTpom PA2, onpegenvtb notpebnaemyto MOLLHOCTb No dopmyne
P=U*l n cpaBHUTb C 3Ha4eHNEeM ykazaHHbIM B Tabnuue 1.3.5.

6.4.5.3 [pu HeobxoguMOCTU, BbINOAHUTE KannbpoBky y3na npeobpasoBaHusi curHana (n. 5.1.4 — 5.1.5).

6.4.5.4 V3meHsasa BXOOHOM curHan Ha UCToYHUKke G1 ycTaHOBWTbL nMoodyepeaHo BxoaHble curHamnbl X: Xio, X2s, Xso,
X7s, X100. AnanasoH BxogHoro curdana,X Beibupaetcs no tabnuue 6.4.5.1 n cornacHo OKyMEHTaLuKM 3akasa.

6.4.5.5 [Mo munnnamnepmetpy PA1 3admkcmpoBaTb COOTBETCTBYHOLME 3HAYeHUst Y: Y1o, Y25, Ys0, Y75, Y100 M
3HayveHusi, otobpaxaemble Ha aucnnee NMAPAMETP nepepHeinn naHenu npeobGpasoBaTtensi. 3a 3HaveHue Y B Kaxgow
KOHTPONBLHOWM TOYKE NPUHSATE CpeaHee U3 NSt UsMepeHui No munnuamnepmeTtpy PA1.

Tabnuua 6.4.5.1 — 3Ha4eHus nokasaTenen NPoOBEPKN OCHOBHOWM MOrpeLlHocTy npeobpasoBaHus MHC-3

K 3Ha4yeHUs1 BXOogHOro curHana X B
OHTPOJSIbHbIE o
TOuKM KOHTPOJbHBIX, TOUKaX, AN BXOAHbIX PaccunTaHHOe 3HauYeHue BbIXOQHOro curHana, Yp, % OcHoBHas
curHanos, A NOrpeLHoCTb,
BXOAHOTO Owvana3oH OT 0 MA go 20 OT4 mA po 20 Do, %
curHana, Xo, oT0Ano 5 A OT0 MA fo 5 MA MA MA
Xio 0,50 0,50 2,00 5,60 10,25
Xos 1,25 1,25 5,00 8,00 10,25
Xéo 2,50 2,50 10,00 12,00 +0,25
X7s 3,75 3,75 15,00 16,00 10,25
X100 5,00 5,00 20,00 20,00 +0,25

6.4.5.6 OCHOBHY MOrPELUHOCTb A1 3HAa4YeHUN Yo, Y25, Yso, Y75, Y100 BbIUMCISIEM 3a crnieaytoLLen hOpMyIIoN:

_YB-Yp
YH

Ao x100%

loe:

Ao — OCHOBHasi NOrpeLHoCTb, %;

Yp — paccuntaHHOE 3HaYeHNE BbIXOLHOMO CUrHana npy TOM XXe 3Ha4YeHUM BXOOHOrO CuUrHasna corfiacHo
Tabnuue 6.4.5.1, MA;
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YB — n3mepeHHoe 3HayeHune BbIXOAHOro curHana, MA no munnuamnepmeTpy PAT;
YH — HOpMUpPYyeMoe 3HayeHne BbIXOAHOro curHana, MA Ansi BbIXOQHOMO curHana
ot0MA po 5 MA-5,0 ot 0 MA go 20 mA - 20,0 ot 4 MA go 20 mA — 16,0.

6.4.5.7 3a OCHOBHYH MOrpeLIHOCTb y3na npeobpasoBaHUsi cUrHana nepemMeHHOro Toka NpUHATE Hanbosblee 13
MOJSy4YEeHHbIX 3HAYEHWI B NIOGON U3 KOHTPOSbHbLIX TOYEK.

6.4.5.8 3HayeHMe OCHOBHOW MNOrpeLUHOCTU Yy3na npeobpas3oBaHus curHana nepeMeHHOro0 Toka He  JOSKHO
npesbiwaTh + 0,25%.

6.4.5.9 OCHOBHYIO NOrPeLLHOCTb N3MEPEHUS y3na MHANKaLUW 1 ynpasneHus onpeaennTs no copmyne:
v =PVBVBbIX PVBVBEI

loe:
PVBbIX.p — pac4yeTHOe 3HaYeHWe BXOOHOro curHana, otobpaxaemoe Ha-guchnee FMAPAMETP B npoueHTHoM
wkane (10%, 25%, 50%, 75%, 100%);
PVBbIX. — OeNCTBUTENBHOE 3HAYEHNE BXOOQHOIO curHana, otobpaxaemoe Ha ancnnee NAPAMETP, %.

6.4.5.10 3HayeHne OCHOBHOW MOrPELLIHOCTM Y3Nna MHAMKALMU 1 YNpaBneHust He AOMKHO npeBbiwaTh + 0,25%.

6.4.6 MpoBepka BNUAHUA HArpy3kyn Ha BbIXOAHOM aHanNoroBbIM CUrHan

6.4.6.1 YcTaHOBWUTb BbIXOQHOW curHan kanumbpatopa G1, COOTBETCTBYHLUUA KOHEYHOMY 3HAYEHUIO BXOOHOro
curHana 6noka. Pa3omkHyTb nepekntodatens S1 v no munnuamrepmeTtpy PA1 3admkcupoBaTb 3HAYEHWUS BbIXOLHOMO
curHana. [JonyctMMoe 3HadeHue [OOMOMHUTENbHOW MOrpeLlHOCTW MPU U3MEHEHWUU COMPOTUBIEHUS Harpy3ku He LOIKHO
npesbiwaTh £0,1% OT AManasoHa U3MEHEHWS COOTBETCTBYIOLLErO cUrHana.

6.4.6.2 TIHC-13 cuuTaTh npoweawnM MOBEPKY, wE€CAN A BCEX. USMEPEHHbIX 3HaYeHWn Y HaxoauTcs B
yKasaHHbIX npugenax.

6.4.7 OnpeaeneHue nynbcauum BbIXOQHOrO cUrHana
6.4.7.1 YcTaHOBWUTb BbIXOOHOW curHan kaimbpaTtopa G1, COOTBETCTBYHLUUA KOHEYHOMY 3HAYEHUIO BXOOHOrO
curHana 6noka. PasomkHyTb nepekntovaTens S1 n no ocuunnorpady P1 onpegenvTs nynbcaumio BbIXOAHOMO curHana.

6.4.7.2 BEI'IW-IVIHy aMnnnTyabl Nynbcaunn BbIXOOHOr@ CUrHarsa npe06paaoBaTenﬂ onpegenntb nytemMm namepeHus
nepemMeHHON COCTaBnsLWEN BbIXOQHOMO CUrHana OCLI,VIJ'IJ'IOFpad)OM P1 ¢ 3aKkpbITbIM BXO4OM M BXOAHbLIM CONPOTUBIIEHUEM HE
MeHble 1 MOm. BenunuunHa aMnINTygHOro/3Ha4eHna nynbCaunn BbIXOOHOINO CUrHana He OOJ1KHa npeBblllaTb NMONMOBUHbI
rpaHnubl 4ONYyCTUMOro 3Ha4YeHuA OCHOBHOM NOrPELLHOCTN.
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7. XpaHeHue 1 TpaHcnopTupoBaHue

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

7.1.2 MpeobpasoBatenb AOMKHO XPaHUTLCA B CYXOM M BEHTUNMPYEMOM MOMELUEHUW Npwu, TeMneparype
okpyxatwero Bosgyxa ot MuHyc 40°C go nntoc 70°C n oTHocutensHow BnaxHocT ot 30 go 80% (6e3 koHaeHcauumu
Bnaru). [laHHble TpeboBaHUS SBAAIOTCS PEKOMEHAYEMbIMMU.

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

7.1.4 B npouecce XpaHeHWM UK 3KCniyaTauuy He Knagute Tshkenble NpeamMeTsl Ha mpeobpasoBaTtenb U He
noaBepraiiTe ero HUKaKoMy MexaHU4eckoMy BO3LENCTBUIO, TaK KaK YCTPOWCTBO MOXET AedOpMUPOBaTLCSA M NOBPEAUTHLCS .

7.2 Tpe6GoBaHUA K TPAHCMOPTUMPOBaAHUIO Npeobpa3oBaTesisi U YCNOBUSA, NPU KOTOPbIX
OHO AOJTXHO OCYLUECTBNATLCA

7.21 TpaHcnopTupoBaHue npeo6paaoBaTenﬂ B yNakKoBKe npeanpuaTua-n3rotoBnutTena ocyulecTtBndaeTca BCeMmun
BUOAMU TpaHcnopTa B KpbITbIX TPAHCNOPTHbLIX CPeAcTBax. TpaHCNOPTUPOBaHNE CaMONeTaMn AOSMKHA BbINOMHATLCS TONbKO
B oTannBaemMbIX repMeTu3npoBaHHbIX OTCEKaX.

7.2.2 MpeobpasoBaTenb AOMKEH TPAHCNOPTUPOBATLCA B KNMMAaTUYECKMX YCIOBUSIX, KOTOpPblE COOTBETCTBYIOT
ycnosuam xpaHenuns 5 cornacHo FOCT 15150, Ho npu gaBnenun HesHWke-35;6-klMawm Temnepatype He Hxke muHyc 40 °C
Uy B YCNoBmsaX 3 Npy MOPCKMX NepeBO3Kax.

7.2.3 Bo BpeMsi py3o-pasrpy3ouyHbix paGoT M TpaHCMOPTMPOBAHWM 3anakoBaHHbIA NpeoGpasoBaTtenb He
JOJKeH noABepratbCs Pes3kuM yaapam W BIUSIHAKIO aTMocepHbIX ocagkoB. Crnocob pasmelleHVs Ha TpaHCMOPTHOM
CpeAacTBe JOIMKEH MUCKIoYaTb NepemMelleHe npeoGpasoBaTesnsi.

7.24 Tllepen pacnakoBbiBaHMEM  MOCAE ) TPaHCMOPTUPOBaHMA  MpW  OTpuULATENbHOW  Temnepartype
npeobpasoBaTens HEOOXOAMMO BblAepxaTb B 1e4eHme 3 HacoB B ycroBusix xpaHerus 1 cornacHo FOCT 15150.

8. [apaHTUu nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpyeT COOTBETCTBME NpeobpasoBaTens TexHuyeckum ycnosusam TY Y 33.2-
13647695-009:2006. Mpwn He cobrogeHn notpebrutenemM TpeboBaHUn YCNOBUI TPAHCNIOPTUPOBAHMWS, XpPaHEHWS!, MOHTaxa,
Hanagky u aKkcnnyaTaumm, ykasaHHbIX B HACTOsILLLEM PYKOBOACTBE, MOTPEOUTENb NMLLAeTCs NpaBa Ha rapaHTuo.

8.2 [apaHTUAHBIN CpOK 3KcnAyatauuMn - 5 net co OHA OTrpy3km npeobpasoBaTens. [@paHTUMHBLIA CPOK
3KcnnyaTaumMnm U3Aenqn, AKoTopbIeNOCTaBASAITCS Ha 3KCnopT - 18 MecsueB €O AHSA NpocnegoBaHUs WX Yepes
rocyAapCTBEHHYIO rpaHuLy YKpavHblI.

8.3 Mo poroBopeHHOCTU C n0Tpe6v1TeneM npegonpuaTne-n3rotoBnTeNb OCYyLLEeCTBNAET nocnerapaHTUinHoe
TexHun4eckoe O6Cﬂy)KVIBaHMe, TEeXHUYECKYI0 noanepXkKy U TeXxHn4eckme KOHCynbTaumm no BCemM Bnagam cBoen npoaykumn.
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MpunoxeHus

NMpunoxeHne A.NabapuTHble N npucoeanHUTENbHBIE
pasmepbl

Pa3smep uHOukamopoes: Hucnneid MAPAMETP
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PucyHok A.1 — BrewHut 8ud nepedHel -maHenu npeobpazosamens NMHC-13
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PucyHok A.2 - MabapumHbie pa3mepb!
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NMpunoxeHune b. NoaknoyeHne npeobpasoBaTtena. Cxema
BHELWHUX COeaAUHEHUN

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

rIHC"13 15 16 17 18

BXIZ PWR
NAPAMETP

=
O
aL
=
s
\

oK QK2
[*] [*] pene

22 23 24 25 26 27

X4 C X3
vy
UHTepdeic
OuckpeTHble
BbIXoAbl

22023 24 25 26 27 X4

s Iy
I:l @ I:I @ MopknioyeHWe Harpy3okK (AMCKPETHbIN
BbIX0A4 — pene)
RH [ RH! RH| RH!

PucyHok b.1 — Cxema eHewHux coeOuHeHul npeobpasosamerns [MHC-13

MpumeyvaHus.
1. {Heucnonbssyemble KNneMMbl COEANHUTENBHBIX Pa3bEMOB NpeobpasoBaTens He NOAKMYaTh.
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B.1 Cxema nogknioyeHus uHtepdenca RS-485

MpeobpasoBaTtens NHTEpGENCOB
RS232/485 USB/RS485 L no 1200m
Bblrn-485 Brn-52 >
++B0000A(E) R8232
| e A+|  RS485 A
UsB N
= R2[]
- — [:| o .
| [— B-| \
" Lo
RGND
A+ B A+ B- A+ B-| pos2ycrpoiicts | AT 1B A+ B-
01 02 03 30 31
MHC-13 UTM-20y MUK-25 MTP-8 NTM-12

PucyHok b.2 - OpeaHusayus uHmepdgbelicHol cesa3u mex0dy IBMu.ycmpoticmeamu

1. K OBM moxeT ObITb nogkntodeHo Ao 32 yCcTpoWCTB, BKtovas npeobpasoBaTens nHtepdencos br-485 unn Brin-

52.

2. O6wasa anuHa kabenbHOW NMHUK CBA3U HE JOIMKHa npeBbiwaTh 1200 m:

3. B kauectBe kabenbHOW NUHWUK CBA3M NPeanoYTUTENBHO UCNOMb30BaTh SKPAHNPOBaHHYO BUTYIO Napy.

4. [OnvHa oTBeTBNeHuUn L, AomkHa ObITb KaK MOXXHO MEHbLLIEN.

5. K uHTepdencHbiM Bxogam npubopoB, pacROfOXKEHbIM B KpavHUX TOYKax COeOUHUTENbHOW NWHUKM, Heobxoaumo
MOAKMIOYNTL OBa TepMuHanbHbIM peauctopa. conpotuBneHvem 120 Om (R1 n R2). MogknioyeHne pe3ncTopoB K
koHTponepam NeNe 01 — 30 He Tpebyetca. TlogknoyeHne TepMuHanbHbIX Pe3McTopoB B Grioke npeobpasoBaHus
nHtepdericos blM-485 wnn BrNAN-52 cm. B PO ma BlN-485 wnu BIIN-52. TMogknioyeHne TepMUHanbHUX

pesucTtopos B NMHC-1

3 cm. pucyHok B.3.

Pasbem-knemma X3

JnHna ceaAsn

(akpaHvpoBaHHas BMTas napa)

MpuemonepeaaTymk
RS-485 ~
NS
1200m JP1 4k
1
GND L |
. 100 OM ! MopkntoyeHve :
1 TEPMUNHaNbHOIO |

! _pesuctopa _ !

|

PucyHok 5.3 - PekomeHOyemasi cxema nodknodeHuUss uHmepgetica RS-485

MpumeyaHus.

1:,Bce oTBETBUTENWN MpPUEMO-NEPESATYMKOB, NPUCOELAMHEHHbIE K OOHOW OOLWEN nepepatollent NMHUKU, OOIKHbI
COrMacoBbIBATLCA TOMBKO B ABYX KpaUHUX Toukax. [AnnHa oTBETBNEHUN AOIMKHA ObITh Kak MOXHO MEHbLUEN.

2. HeobxogumocTb 3KpaHMpoBaHUS kabenew, Mo KOTOPbIM nepefdaeTcs UHOpMauMs, 3aBUCUT OT ANWHbI
KabenbHbIX CBSI3e U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3/ lNpumeHeHe 3KPaHMPOBaAHHOW BMTOM Napbl B MPOMBILIIEHHbIX YCIOBUAX SIBNSETCA MPeanoYvTUTENbHbIM,
NOCKOIbKY 3TO obecneunBaeT NoNy4YeHNe BbICOKOrO COOTHOLLEHWNSI CUTHAr/LLyM U 3aLUMTy OT CUH(A3HOW NOMEXM.
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B.2 Cxema nogknoveHus npeoGpasoBaTenﬂ AndA NpoBepkKn conpoTuBrieHnA N3onsauumn

Kow| Len | | Leny | Kow
15| Brod A | 7
A 6| Brod B- | 1
@ AN (D)
@ 18 |~2208 X4
Llems | Kow
H | 27
X7 H3 | 23
Kow | Llenw (P |2
2 | Boix - H | 25
B J | Bhix + HI Wb
Q T 4 | seme (P |27 @
[Toob VIEKITIPUHECKOP
[OO0EPAEMAA YETTD HecrabimameibHoe CORpOmUE EHE
Lenb 1 lens 2 HarpaxeHue L3O
A - bxod B= beixod 2000 B 20 MOm
A - bxod C 4 yenbyaumarus 2000 B 20 MOm
A - bxod £ - GUCKDEMHbe- Bbixach/ 2000 B 20 MOm
B - beixod C=wyenb numarus 2000 B 20 MOm
B - boixod.\E - duckpemkse Goixocks 2000 B 20 MOm
(- yenv numarugy. [ - uHmeppesc 2000 B 20 MOm
L - yenb._ umanus |E = Guckpemmsie Buxods 2000 B 20 MOm

PucyHok b.6 —Cxema nodkroyeHusi npeobpasogamernsi 055l MPOBEPKU COMPOMUBIIEHUsT U30Isyuu
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B.3 Cxema nogknioyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

}%, [IHC-13
G7 Kow | Lene
5| Bxad
77 6| Brod
. 17 |~2208
2208 o] PVT
Dryo— \%2 DR A : X
ene | oW
37 i [agig |
R7 Kou| e |AH3 | 23 H:]—//KF
= l 7 | Baix - [P | 24 | R V/;Vz
PAT AN J | By + | S0 | 25 A .
P4
@ P T 4 |semmg | | HOwl26 " //m
vy sV
(7).
@

P1 - ocyunnozpag), npedenusmeperus-om 1do 200 MB

bxodnoe conpomubrnerue He.reqee 1Moy nonoca nponyc-
kawus do TMy

PAT - Mumuammepremp nocmosHHeEa moKa, K/aac moYHoCmy

He xyxe 002 dudnason uamegeHys 700 MA

PAZ - arnepmermp REDEMEHHOZ0 MOoKd KAAC MOYHOCITI He

xyxe 20 auanaioH usmepeHus 0.2 A

PVT - Goasmmemp negeMeqHozo moka. Kkaac MmoYHoCy He

xyxe £, duanaszon usmegerus 500 B

7 £ abmomparcgapmamap PHO-250 unu emly nododHsi

RT'= Hazpyso9ee.conpomubrenue 2 kOm:5% ang

Onakol © Beixodrsm moxor om O do 5 mA, 500 Om#5%

g Bragkolb © Buxodser mokor om O do 20 MA (om 4 do 20 MA)
ST - ooHeRamoCHeL REDek/moYamess mund 182-1

Gl =-Kamboamap YHUBERCabHbIL, KACC MOYHOCITIL HE XYXE
002 duanasoH uavererus BeixodHozo nepemerHozo moka 0-50 A
G2 - ucmosHUK mumanus b5-48

R2<R5.— conpomubnerue (2-23-025-57 kOm+5%,

VT-Vi= (Bemoduad A/13076M

PucyHok b.7 — Cxema rnodknroyeHusi npeobpasosamerisi 05151 npoeedeHus Haradku
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NMpunoxeHne B. KOMMyHUKauNOHHbIe (pyHKLUN

B.1 O6wue cBepgeHud

MpeobpaszoBatens HC-13 moxeT obecneunTb BbINOMHEHUE KOMMYHWUKALMOHHOM (YHKUMM RO UHTEpdEncy.
RS-485, nossonstowen KOHTponupoBaTb U MoandMUMpoBaTL €ro napaMeTpbl NpyW MOMOLLM BHELIHEro YCTponcTBa
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPaBIeHs).

WHTepdpenc npepHasHayeH Ans  KoHdurypuposaHusa npeobpasoBaTtens, [Ans / UCNOMb3oBaHWSA | B, KayecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpaBneHns n cbopa nHgopmauumn (npuema-nepegaym KoMmanz
1 ganHbix), SCADA cuctemax 1 T.0.

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

Ona paboTbl HEOGXOAUMO HACTPOUTb KOMMYHWKALUMOHHbIE XapaKTepUCTMKM npeobpasoBaTens MHC-13 Ttakum
obpa3om, 4TOObI OHM COBMaganM C HacTpoWkamu oOMeHa AaHHbiMM J3BM. XapakTtepu€tukn ceteBoro obmeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi3n, ecriv NPoOUCcXoanT nepefada.gaHHbIX OT/npeobpasoBartens B CETb,
Ha nepegHew naHenu NMHC-13 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC413 npueeaeHsl B Tabnuue B.5.1.
HocTyn k peructpam npnbopos onepatusHoro ynpasnexHus No 0-10 pa3peLueH MOCTOsIHHO.

JocTyn k permctpam nporpammmpoBaHnst u koHdurypauun.-No.11-147 paspeluaetcs B criydyae yCTaHOBKM B «1»
pernctpa paspelennss nporpammupoBaHms No 10, 3HaYeHME KOTOPOFO MOXHO M3MEHWTb Kak C nepeaHen naHenu
npeobpasoBatens NMHC-13, Tak u ¢ OBM.

KonnyecTtBo 3anpalunBaeMbix permcTpoB He OOMMKHO npeBbiliaTk,16. Ecrnv B kagpe 3anpoca 3akasaHo bonee 16
pernctpoB, npeobpasoatens NHC-13 B oTBeTe orpaHU¥MBaeT UX KONMMYECTBO 40 NepBbIX 16-TM perncTpos.

[Ons obecneyeHnss MMHNUMarnbLHOrO BPEMEHW OTKNuKa/Ha 3anpoc ot OBM B npubope cywiectByeT napameTp —
SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX Taktax,1 rakt = 250 Mkc». MWHUManNbLHO BO3MOXHble TanMM-ayTbl AN
pasnuyHbIX CKOPOCTEN crieaytoLume:

Tabnuvua B.1.1 - MMHUMansHO BO3MOXHbIE TauM-ayThl 4118 PA3fWYHbIX CKOPOCTEN Nnepeaayn AaHHbIX

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

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

Bpewmsi nepenayuu kagpa 3anpoca - naketa u3 8-mu 6aiT onpeaensieTcs COOTHOLLEHNEM
(rpe:'oavH nepegaBaeMbl 6anT = 1 ctapTt 6wt + 8 BUT + 1cTon 6uT = 10 6UT):

10 6uT * 8 GanT
Tnepepgaun= 1000 * ------------=--unuu-o- , MCeK
V 6ut/cek

Ecnu HabnopgatoTtca vactble cbon npu nepefadve AaHHbIX OT npeobpasoBaTensi, TO HEOOXOOUMO YBENUUUTH
3HayeHWe ero Tanm-ayTa, HO MpU 3TOM Y4YecTb, YTO HeoOXOAMMO yBEenUUUTbL BpPeMs MOBTOpPHOro 3anpoca ot 3BM, T.k.
BCerga BpeMsi NOBTOPHOIO 3anpoca A0SMKHO GbiTe Gonblue TaM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
MNepenayva Mpvem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
1
}"nzem ! i
- |
! f
1 1 1
1 1 :
! | Jaom=3ug, :
e T ! - .
! 1
T | '
Mpuem WE OUT /:/Kanp oTBeTa OT npubopa
(Rx) A
Trx. '
N 7 1
—_— I/
Trontsiit 1 Tdetay =1MC

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

Time out - Bpems oXxuaaHus kKoHUa Kagpa 3anpoca. Bpemsi nepenayn kagpa 3anpoca AOMKHO ObiTb MeHbLUE YeM
BpeMsl OXXuAaHUs KoHLa kafpa 3anpoca nHadve npnubop.He NpumeT NonHOCTbIo, Kaap 3anpoca.

Tdelay — BHYTPEHHEE BpEMS Yepe3 KoTopoe mMpnbop oTBeiut. MakcManbHoe 3HayYeHne STOro BpeMEHU COoCTaBnseT
3mc.

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

Bpems nepenaym kagpa 3anpoca ukaapa otseta npu ckopoctu 115 kbut/c coctaBuT 0,76 Mcek.
Trepenaun = 0,76MC (Tout = 4 cMCTeMHBIX TakTa = 1 MC)

MonHoe Bpemsi Kagpa 3anpoca = OTBeTa:

Tronuein = TTx + Tdelay + Trx + Tdelay4 =0,76,+ 3+ 0,76 + 1= 6 mc.

MakcrmanbHO BO3MOXHOE KONMYECTBO PErMCTPOB, KOTOPbIE MOXHO ONpPoCUTbL 3a 1 CekyHy cocTaBnseT:
N = 1000mc / 6mMc +10 = 176
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B.2 MODBUS npoTtokon
B.2.1 ®opmarT Kaxgoro 6anTa, KOTOpbIM NPUHMMAETCA U NepenaeTca npudéopamMmm, crieayHLUNA:

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

Kagp Modbus coobuieHunsa cneaytoLmn:

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

Foe k<16 — konuuyecTBO 3anpalumBaeMbiX permcTpoB. Ecnu B kagpe 3anpoca 3aka3aHo,bonee 16 _perncrpos, 10O
npeobpasosatens NMHC-13 B oTBeTE orpaHM4MBaEeT MX KONNMYECTBO A0 NepBbIX 16-TW perncrpos.

B.2.2 Device Address. Agpec ycTpoucTBa

Appec npubopa (slave-yctporictea) B cetu (1-255), no kotopomy' obpawaetrca SCADA cuctema (master-
YCTPOWCTBO) CO CBOMM 3anpocoM. Koraa yaaneHHbIi npnbop nocbinaeT CBOW OTBET, OH pa3MeLlaeT aToT e (COOCTBEHHbIN)
agpec B 3ToM norne, 4Tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBo OTBeYaEeT Has3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbLHbIN KOA onepauumn

MHC-13 nopgpepxuBaeT cnegytoLmne QyHKUNN:

Function Code DyHKLMA
03 YUrteHne perncrpa(oB)
06 3anncb B oguH pernucTp

B.2.4 Data Field. lMone nepegaBaemMbix AaHHbIX

Mone paHHbIX coobuweHns, noceinaemoro SCADA' cuctemolrt yaaneHHomy npubopy, COAepXuT [006aBOYHOH
MHdOopMaLmio, KoTopasa Heobxoanma slave-yeTponcTBy Ans getanusauny dyHkumm. OHa BKMYaeT:

® HayarnbHbIV agpec perncTpa n KONMYecTBO PerncTpoB Ans oyHkuumn 03 (YTeHne)

® afpec perucTpa n 3HavyeHue 3Toro.permctpa ansa yHkummn 06 (3anuce).

Mone AaHHbIX COOBLLEHUS, NOCHINaeMOoro BIOTBET yAaneHHbIM NpUGOoPOM, COAEPXKMT:
® KOnnyecTBO GaiiT oTBeTa Ha pyHKUMIo 03 1 coaepx1Moe 3anpalliBaeMblX PerncTpos
® afpec perucTpa u s3HaYeHue aToro pernctpa ans dpyHkumm 06.

B.2.5 CRC Check. None 3Ha4eHUA KOHTPOJILHOW CYMMbI

3HadeHune 3Toro Mo, - pe3ynbTaT KOHTPONSA C MOMOLLBIK LMKnMyeckoro n3dbitouHoro koga (Cyclical Redundancy
Check - CRC).

Mocne cdopmupoBaHus coobuieHns (address, function code, data) nepenatowiee yctpoincteo paccumtbiBaeT CRC
KOA W nomeLlaeT ero B KoHel coobulenusi. MNMpuemMHoe ycTponcTBo paccuuTbiBaeT CRC kog npuHATOro cooblieHust m
cpaBHuBaeT ero{ ¢ nepegaHHbiM CRC kogom. Ecnu CRC kog He coBrnagaeT, 3TO O3HA4YaeT YTO WUMEET MECTO
KOMMYHMWKaLMOHHAs oLInbKa. YCTPONCTBO He BbINOMHAET AENCTBUI U He AaeT OTBeT B crnyyae obHapyxeHuns CRC ownbku.

MocnenosaTtensHocTe CRC pacyeTos:

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

. Nekntovatowee WU ¢ nepebimu 8 61T Banta cooblyeHus un cogepxumbim CRC peructpa.

. CaBur pesynbTarta Ha oauH 61T BnNpago.

. Ecnu casuraemein 6ut = 1, nckniovarowee UMM cogepxxumoro pernctpa ¢ A001h 3HaveHnem.
Ecnu caBuraémeinn 6UT Hyrnb, NOBTOPUTL Lwar 3.

. MoBTopATL/Waru 3, 4 n 5 noka 8 caBUroB He OyayT MMETb MeCTO.

. Uckntoudaroulee UIKA co cneayowmmmn 8 6ut 6anta coobueHums n cogepxmmbim CRC peructpa.
. MoBTOPATEL Warn ot 3 0o 7 noka Bce 6anTbl coobLeHnst He obpaboTatoTcs.

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

©ONOU A wWN

Korga CRC pasmellaeTcs B koHLUe coobuieHusi, mnagawmii 6ant CRC nepegaeTcs nepsbIiM.
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YTteHune Heckonbkux peructpoB. Read Multiple Register (03)

Cnepytowmii popmaT Ucnonb3ayeTcs Ans nepefayy 3anpocos oT IBM 1 oTBeTOB OT yaaneHHoro npubopas.

3anpoc yctponctey SENT TO DEVICE:

LIZANTAN.COM

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

Foe «KNUMBER OF REGISTERS» n n <16 — konvM4ecTBO 3anpalunmBaembix peructpoB. Ecnn B kagpe 3anpoca
3akasaHo 6onee 16 perucTtpoB, npeobpasoBatenb MHC-13 B oTBeTe orpaHMYMBaET MX KONMMYECTBO A0 NepBbix 16-Tn

perucTpos.

Mpumep 1:

1. YUteHune perucrtpa

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

03E8 Hex = 1000 Dec
2. 3anucb B peructp (06)
Cnepylowas KomaHaa 3anvcbiBaeT onpefeneHHoe 3HadveHne B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1,BYTE HB LB HB LB LB HB
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B.4 PekomeHgauum no nporpaMmMmMpoBaHUi0 OOMeHa AaHHbIMU € NpeobpasoBaTenamMu
MHC-13

B.4.1 Mpu onepaumsax Beofa / BbiBoga (C nporpammHbiv ynpasneHnem DTR/RTS), Heob6xoammo. yaepxusatb
curHan DTR/RTS go okoHuaHus nepegayv kagpa 3anpoca. [ina onpegeneHnss MOMeHTa nepegadv nocrnegHero cumeona u3
6ydepa nepegaun COM nopTa pekomeHayeTcsa Ucnonb3oBaTh AaHHyo dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

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

}
}
B.4.2 Kagp otBeta oT MNMHC-13 nepeaaetca npubopom ¢ 3agepkor 3 — 9 MC OT MOMEHTa MPUHATUS Kagpa

3anpoca. [Ins oxugaHua kagpa oTeeTa He pekomeHayeTtcs ucnonb3osaTb WinApi: Sleep( ); a ncnons3osats OVERLAPPED
CTPYKTYpPY ¥ onpefensite nonyyYeHne oreeta ot npubopa crieayoLmm KogoM:

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

TimeOut — TaimayT Ha nony4eHne orBeTa.

B.4.3 Tllocne nepegaun kagpa oTBeTa npubopy Heobxoauma naysa =1Mc AN NepeKnioyeHns B pexum npuema.
[nsa oxungaHus Takke He pekoMeHayeTCa ucnonb3osaTe dyHKUMIO WinApi Sleep().

B.4.4 Tlpumep pacyeTa KOHTPONbLHOW CyMMEb! Ha A3bike CU:

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

else
{
crc >>=1; // shift to the right 1 position
}
bit counter++; // increase counter
}
number byte--; // adjust byte counter
}
return (crc); // final result of crc
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B.5 NMporpammHo gocTtynHbie pernctpbl MHC-13

Tabnuua B.5.1 — lMporpammHo gocTynHble pernctpbl npeobpasosartens MHC-13

LIZANTAN.COM

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa AvanasoH nsameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHbIE 3HAYEHUS)
03 0 Kop n3penus (43 DEC — mn.6ainT) u Bepcusi NporpaMmmHoro XX.43 DEC' (no-b6avtHO)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.2B HEX (no-6avrHo)
03 /06 1 3HayeHne nsmepsiemon BenuymHbl PV (nocne BxogHOro -9999 — 9999
punbTpa)
03 /06 2,3 Pervctp gnckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 —BKM:
03 /06 4,5 Pe3seps
03 /06 (6.7) 3HaueHne nsmepsemon BenuuuHel PV (c nnaeatoLen Yucno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HaueHue Bbixoda PyHKUMOHaNLHoro 6rnoka Yucno B dpopmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0 — 3anpeweHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] Q-2
03 /06 12 HwxHuii npegen pasmaxa wkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHui 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 [ocTosiHHasA BpeMeHn BXOQHOMO LMdpoBOoro punbTpa 0 - 060,0*
[AIN1.04]
03 /06 16 MakcumanbHas anvTensHocTb uMnysbcHon nomexu [AIN1.05] | 0000 — 005,0*
03/06 17 KoadbdpuumeHT koppekuun (CMeLLeHne) aHanorosoro curH{ana -9999 - 9999
[COR1.01]
03/06 18 Tun maTemaTuyeckon pyHKUMM Ans GyHKLMOHanbHoro 6roka 0000-0002
MaTemaTtnyeckmx BbluncneHuin[FNC1.00]
03 /06 19 Pexwnm cbpoca nHterpasnbHbix 3HadeHun [FNC1.01] 0000-0003
03 /06 (20.21) 3HayeHwne koacppuumerTa k1 [FNC1.02] Yucno B hopmate FLOAT
03 /06 (22.23) 3HayeHne koacpduumerTa k2 [FNC1.03] Yucno B gpopmate FLOAT
03/06 24,25 Jlorvka paboTbl BbixogHoro yctpoinctea DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03 /06 26, 27 Homep namepsiemMon BenM4nHBIANS ynpasieHns auckpetHoeivm | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01], [DOT2.01] 0001 -F
03 /06 28, 29 Twn curHana BeixogHoro ycrpovictea DO1, DO2 [DOT1.02], 000,0* — ctatnueckui
[DOT2.02] 000,1 —999,9* —
MMMYbCHbIN
03/06 (30.31) Ycraska MIN DO1 [DOT1.03] Yucno B popmate FLOAT
03/06 (32.33) Ycraska MIN DO2 [DOT2.03). Yucno B gpopmate FLOAT
03 /06 (34.35) Ycraska MAX DO1 [DOT1.04] Yucno B popmate FLOAT
03 /06 (36.37) Yctaska MAX'DO2 [DOT2.04] Yucno B gpopmate FLOAT
03/06 (38.39) I'vctepesuc BeixogHoro yctponctea DO1 [DOT1.05] Yucno B gpopmate FLOAT
03 /06 (40.41) 'ncrepesuc BbixogHoro yctporictea DO2 [DOT2.05] Yucno B popmate FLOAT
03/06 42 FapameTp oTobpaxenns curHanusauum [ALRM.00] 0000 — 6e3 kBUTMPOBaHUS
0001 — c KBUTMPOBaHMEM
03 /06 (43.44) TexHomormyeckast curHanusaums MIN gnsa PV [AIN1.07] Yucno B gpopmate FLOAT
03/06 (45.46) TexHonorudeckasi curdanusaums MIN gns F [FNC1.04] Yucno B gpopmate FLOAT
03/06 (47.48) TexHomorndeckas curHanusaums MAX ana PV [AIN1.08] Yucno B dpopmate FLOAT
03/06 (49.50) TexHonorndeckasi curdanusaumsa MAX ansa F [FNC1.05] Yucno B gpopmate FLOAT
03 /06 (51.52) 'vcTepesuc curhanmaauum ans PV [AIN1.09] Yucno B gpopmate FLOAT
03 /06 (53.54) [uctepesuc curHanusaumu ans F [FNC1.06] Yucno B popmate FLOAT
03/06 55 KonuyectBo yvacTkoB nuHeapusauyum [AIN1.06] 0000-0039
03/06 56-95 Abcumccbl onopHbIx Tovek nuHeapusaummn [LNX1.00-39] 00,00-99,99*
03 /06 96-135 OpAunHaThl ONopHbIX Tovek nuHeapusauum [LNY1.00-19] -9999-9999
03 /06 136 Pe3seps
03 /06 137 MapameTp, KOTOpPLIN BEIBOAUTCS Ha LM poBON ANUCNNEN
[WND1.00]
138-140 Peseps
03 /06 141 MonoxeHue 3ansiTon okHa oTobpaxerust [WND1.01] 0000-0006
142-144 Pe3seps
03 /06 145 Cnocob BbiBoaa LMdpoBOro nHauKaTopa okHa oTobpaxeHus 0000 — gucnnen NOCTOSAHHO
[WND1.02] cBeTuTCH
0001 — gucnnen muraet
03 /06 146-148 Peseps
03:/.06 149 3HayveHne KanmbpoBKN HDKHEro Npeaerna pa3maxa Lukanb! -9999 — 9999
03/ 06 150 3HaveHune kannbpoBKM BEPXHEro npedena pa3Maxa Lukanbl -9999 — 9999
03 151 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TaKTax 0001 - 0200
11akT = 250mKkc [SYS.02]
03 152 CeTteBol agpec (Homep npubopa B cetu) [SYS.00] 0000 — 0255
03 153 CkopocTb 0bmeHa [SYS.01] 0000 — 0012
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MpumeyaHus.

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

2. MNpeobpasoBatens MHC-13 obmeHuBaeTca gaHHbIMM no npotokony Modbus B pexume "No Group Write" — ctaHaapTHbI
npoTokon 6e3 NoaaepXkn rpynmnoBoOro ynpaBneHUs AUCKPETHbIMK CUrHanamm.

3. (p1.p2) — perncTpsbl, KOTOpPblE OTBEYAIOT 32 OAHO onpeferneHHoe 3HadYeHne ¢ NnaeatoLlen 3ansToi (Ymcno B dopmare FLOAT).

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

5. Pernctp 10 «PaspeweHue npospammuposaHusi», B Cryvae YCTAHOBKM €ro 3HayeHns B «1», paspeluaeT USMeHeHve
KOHUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHuUs» MOXHO OCYLLUECTBUTb C fepcoHanbHoi, OBM
unu c nepegHen naHenu npubopa (ypoBeHb SAVE.00). MNpu Hanvuum B 10 peructpe «0» OOCTYMHbI 4AS U3MeHEeHUS TOSIbKO PEFUCTpbI
onepaTvBHOro ynpaenenus 1-10, a ocTanbHble AN YTeHus.
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NMpunoxeHue I CBogHaa Tabnuua napameTpos

Tabnwuua .1 - CBogHasa Tabnuua napameTpos npeobpasosartens NHC-13

Eau- 3HaueH.
MyHKT HULbI [Onana3oH n3aMmeHeHUA no- tar Pa3-
MeHIo MapameTp Uame- napametpa ymon- nsme- aen MpumeyaHue
HeHus
peHus YaHUIO
AIN1 (H 1 ") Hactponka napameTpoB (pyHKLMOHANLHOro 6noka HopmMmanu3sauuu u
MacliTabupoBaHus
00 Twn aHanorosoro 0000 — nuHemnHbIN 0000 0001 3.6.2
curHana 0001 — kBagpaTU4ECKNit
0002 — nuHeapu3oBaHHas Wkana
01 HwxHuin npepen pasmaxa | TEXH. -9999 — 9999 000,0 Mnaguivn C yyeTom geumm.
LiKanbl eq. paspsa pasgenutens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnaawmui ClyyeTom geuum.
pasmaxa Lkanbl eq. paspsia pasgenutens
03 [MonoxeHune 0000 — “XXXX” 000,1
JeummarnbHOro 000,1 = “XXX,X”
pasgenutens 00,02 — “XX,XX”
0,003 — “X,XXX”
04 [MocTosiHHasa BpemeHn Cexk. 000,0 — 060,0 000,1 000,1 000,0 — counbTp BbIKI.
LmdpoBoro unstpa
05 MakcumanesHas anuv- cexk. 000,0 — 005,0 000,0 000,1 3alwmta ot UMNynbCHbIX
TENbHOCTb UMMYNbCHOM nomex
noMmexu
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaumm LNY1
07 YcTaBka curHanmsaumm TEXH. -9999 — 9999 20,00 Mnagwwn C yyeToM geumm.
OTKIMOHEHUS "MUHUMYM" eq. paspsj pasgenutens
08 YcTaBka curHanmsaumm TEXH. -9999 — 9999 80,00 Mnagwmui C yyeToM geumm.
OTKINOHeHus "Makcumym" | en. paspan pasgenurtens
09 I'vcTepesuc TEXH. -9999 — 9999 0,500 Mnagumin
curHanusaumm eq. paspsg
FNC1 (F nL 1) Hactpoiitka 6n0ka maTemaTUYeCKUX BbIYMCIIEHWMIA
00 MaTematuyeckue 0000 —He ncnonb3yercs 0000 0001 |[3.6.3
DyHKLMN 0001 — nHTerpupoBaHue
0002 — peseps
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
VHTErpanbHbIX 3HaYeHnn 0001 — no nepenofnHeHuto
0002 — no nepenonHeHuto
WIN O4HOBPEMEHHOMY
HaxaTuioknasuw “W” 1
0003 — no ogHOBpEMEHHOMY
HaxaTuio knasuww “W n “Or
02 3HayeHne en. -9999 — 9999 1,000 Mnagwwun
KkoacpdumumeHTa k1 paspsa
03 3HauyeHve en. -9999 — 9999 1,000 Mnaguwiumi
KoappuumreHTa k2 paspsA
04 YcraBka curHanusauum TEXH. -9999 — 9999 20,00 Mnapwmi
OTKMNOHEHUS "MUHUMYM en. paspsa
05 YcTaeka curHanusawum TEXH. -9999 — 9999 80,00 Mnagwwi
OTKIMOHeHMs "MakcumyM" | ef. paspsa
06 ['uctepesuc TEXH. 000,0 - 090,0 000,5 Mnaguwiumi
cUrHanmsaumm en. paspsig
DOT1 (Ef ok 1') KoHdurypaumsa BbixogHoro yctponcrtea DO1
00 Jlorvka paboTbl 0000 — MHTEPdENCHBIN BLIBOA 0001 0001 [3.6.6 | 0000 - BbIXOA ynpaBnsieTcs
BbIXOJHOFO yCTPOIACTBa 0001 - Gonbwe MAX no nHTepdericy
DO1 0002 — meHbLe MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoLEero DO;
(oTHOCHTENBHO MIN- MAX 0005 — DO cpabotaer, ecnn
cooTBeTcTBYloLero DO) napameTp BblAET 3a paMku
0005 — 0606LeHHas TeXHONormyeckom
CUrHanusauusa CUrHanmsaumm
0006 — He ncnonb3yeTcs, BbIXOA
OTKI
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MpogomkeHve Tabnuukl .1 - CeogHas Tabnvua napameTpoB npeobpasosatenst MHC-13
01 McToyHuk aHanorosoro 0000 — PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Twun curHana BbIXOQHOTO | Cek. 00,00 — cTtaTnyeckum 00,00 00,01 ae 000.1-999.9 —
yctporcTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTEnNbHOCTE UMRYJS1bCca
(amHamunyecknin) B CeKyHaaX.
03 Ycraeka MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwwui
eq. paspan
04 YcraBka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwnia
eq. paspan
05 'McTepesnc BbIXogHOro TEXH. -9999 — 9999 1,000 Mnagwuia
ycTporcTea DO1 en. paspsa
DOT2 (Cf oL E) KoHdurypauus BbixogHoro yctpouctsa DO2
00 MapameTpbl aHanorMyHbI
napameTtpam
05 KOHUrypauum
BbIXOOHOrO YCTPOMNCTBA
DO1
[} ] o
WND1 (Z 1 d 1) HacTponka napameTpoB OKHa OTOBpakeHUs
00 MapameTp, kOTOpbIN 0000 - PV 0000 0001 3.6.5
BbIBOOUTCA Ha LMPOBON 0001 -F
aucnnen
01 MonoxeHue 3ansTon 0000 — 0000, 0001 0001 0000-0003 — ¢
0001 - 000,0 (hMKCUPOBAHHOM 3anaTon
0002 - 00,00
0003 - 0,000
0004 — nnaBatowas danatas
¢ orpaHuyexmem 000,0
0005 — nnaBatowas 3anaTas
¢ orpaHunyeHunem 00,00
0006 — nnasatoLas 3anaras
02 Cnoco6 oTobpaxeHust 0000 — ancnnen NOCTOAHHO 0000 0001
umdposoro aucnnesi cBeTuTCs
0001 — gucnnen muraet
H ! o
ALRM (7 L ~ M) Hactponka napameTpa oTo6paXeHMsA curHanmaauum
00 MapameTp oToGpaxeHus 0000 —6e3 kBUTMPOBaHNS 0000 0001 3.6.4| KsutupoBaHue
curHanusaummn 0001 = ¢ KBUTUPOBaAHNEM Knaeuwwen [4] nnm yepes
MHTEepdec.
I ]
LNX1 (L 7 U 1) AGcumcChbl ONOPHbLIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
hbyHKLUMOHaNbHbIW 610K HOpManu3auum U macliTabupoBaHus
00 Abcuucca HavyanbHoro % 000,0— 099,9 000,0 000,1 5.4
3HaveHus (B % oT
BXOZHOrO curHana)
01 Abcumncca 01-ro yqactka 2% 000,0 — 099,9 000,0 000,1
02 Abcuucca 02-ro yqactka | % 000,0 — 099,9 000,0 000,1
38 Abcumcca 38-ro yyactka | % 000,0 — 099,9 000,0 000,1
39 Abcupncca39-ro yjactkar.|. % 000,0 — 099,9 000,0 000,1
LNY1 (L nY r') OpavHaThl ONOpPHbLIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
(pYHKLUMOHaNbHbIN 610K HOpManusaumMm u macluTabmpoBaHusa
00 OpavHaTa Ha4YanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayeHus (curHan B en. paspsan
TEXHUMECKMX eanHULIaX)
01 OppawvHata 01-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
02 OppawvHata 02-ro yqactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
38 OppaunHata 38-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
39 OpguHaTta 39-ro yyactka | TexH. -9999 — 9999 0000 Mnagwwi
en. paspsa
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MpopomxeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB npeobpasosatenst MHC-13
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Il | Y
CLH (L L + i) KannbpoBka curHana, nogaBaeMmoro Ha yHKLUNOHanNbHbIN 60K
HOpMasnu3aumm n MacmTaﬁupOBaHMﬂ
00 Kannbposka Hyns TEXH. -9999 — 9999 5.2
curHana en.
01 Kannbposka Makcumyma | TEXH. -9999 — 9999
curHana eq.
[ ! o
COR1 (L O ) Koppekunsa curHana, nogaBaemoro Ha (pyHKUMOHanNbHbLIN G1OK
HOpManu3auum n MaCLIJTaGVIpOBaHVIﬂ
00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 [ Mngnumpyet PV=PV+A
eq.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 000,0 Mnaguwmii WMHgnumpyet A
KOppEeKUMM (CMeLLEHNE) en. paspsg
SYS ( 4 5) O6Lwue cucTeMHble HAaCTPOWKHU
00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTknto4eH oT
npubopa B cetu) cetu
01 CkopocTb 0bmMeHa 6ut/c 0000 — 2400 0009 0001
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tawnm-ayT kagpa 3anpoca
B CUCTEMHbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC
03 Koa nspgenus v Bepcus 43 XX CnyxebHas uHdopmauus
NPOrpaMmMHOro Kop 43 DEC
obecneyeHus Bepcust XX DEC
SAVE (5 Hu E) CoxpaHeHue napameTpoB
00 CnyxebHas
HdopMauns
01 3anucbk napameTpoB B 0000 4.9
9HeproHe3aBncUMyto 0001 — 3anucatb
namsTb
]
LOAD (L o Hd) 3arpyska napameTtpos
00 PaspelueHne 0000 4.10
nporpaMMmMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpy3ka 3aBOACKMX 0000
HacTpoek 0001 — 3arpy3unTb
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IlncT perncTtpaumm nsameHeHumn

Homepa nncToB (CTpaHuLy) Bcero §
Nam. nucToB Ne Bxopasiumin Ne conposoxaato- Moan. [ata
B [IOKY- OOKyMeHTa LLlero JOKyMeHTa v aarta
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 47 47 ver. 43.02 BB 23.01.2012
[o6aBneHbl TexHU4eckne TvkaLLyK
1.01 48 ver. 43.02 XapaKTepUCTUKN Npu yP g"'y 05.02.2013
neperpyske. i
1.02 48 ver. 43.02 I3MeHeHbI gUCKpeTHble Conynsik 21.02.2013
BbIXOAbl B.M.
BHeceHbl U3MEHEHNS B MabukoT
1.03 48 ver. 43.03 COOTBETCTBUM C HOBOW ﬂpﬂ 24.03.2014

NPOLUMBKON
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