OO0 "AMTOPI™" +7(4722)40-00-02

amtorg.com.ru

lNMpeobpa3oBaTenb
NnepeMeHHOoro Toka

MHC-13

PYKOBOACTBO MO 3KCIMJIYATALUUN

NMPMK.411521.001 P3




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

HaHHoe pykosodcmeo o sKkcrnnyamayuu sensemcs oguyuanibHol OoKymeHmauuel npednpusmus
MUKPOJT.

lMpodykuusi npednpusmusi MUKPOJI npedHa3zHa4deHa Onsi 3Kcrlyamauuu KeanughuyupoeaHHbIM
repcoHarsnioM, MPUMEHSIIOWUM coomeemcemeyowue npuemMbl, U MOJbKO 8 UENSIX, ONUCaHHbIX 8 Hacmosiuem
pykosodcmase.

Konnekmus npednpusmusa MUKPQOIJI ebipaxxaem 6onbwyro npusHamesbHOCMb meM crieyuanucmam,
Komopsble npunazarom 6onbwue ycunusi 0ns noddepXXKu omedyecmeeHHo20 rnpou3sodcmea Ha Hadnexauwem
yposHe, 3a mo, 4mo OHU euje cbepeanu ceoro cury dyxa, yMeHue, criocobHocmu u manaHm.
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HacTosilee pykoBoACTBO NO 3KCNiyaTauuv NpegHasHayeHo ANs O3HaKOMIleHWst noTpebuTenen ¢ HaszHayeHuem,
MoAensimMu, MPUHUMINOM [eWCTBUSI, YCTPOMCTBOM, MOHTaXOM, 3JKCniyatauuein u obcnyxuBaHuem npeoGpasoBaTtensi
nepemeHHoro Toka NMHC-13 (B ganbHenwem — npeobpasosatens MHC-13).

BHUMAHMUE !!!

Mepen

ncnonib3osaHnem

npeobpasoBaTens,
03HaKOMbTECh C HACTOSAILLMM PYKOBOACTBOM MO 3KCNiyaTauum.

noxanywncra,

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

B c¢Bs3M € NOCTOSAHHOM pa60T0|7| no CoBepLIeHCTBOBaAHUIO

npeobpasoBaTtens,

NnoBbILLAKOWEN €ero HageXHOCTb W ynquuarOLueﬁ

XapaKkTepucTukn, B KOHCTPYKUUIKO MOTyT ObITb BHECEHbI HE3HAYUTENbHbIE
N3MEHeHUA, He OTpaXeHHble B HacToAleM U3gaHuu.

CokpalleHusi, NpUHATbIE B AaHHOM PyKOBOACTBE

B HavMeHOBaHUsIX NapaMeTPOB, HA PUCYHKaX, NPY UMMPOBLIX 3HAYEHUSIX U B TEKCTE MUCMONb30BaHbl COKpaLLeHNs U
abb6peswnaTyphbl (cM. Tabnnuy 1.1), o3HavatoLwme crneqyoLlee:

Tabnuua | - CokpaleHus n abbpesnatypbl

AG66peBuartypa (cumBon)

MonHoe HaMMeHOBaHue

3Ha4yeHue

PV nnn X

Process Variable

N3mepsiemasi BeNUUMHa (KOHTPONMPYEMbIN U perynmpyemMbii

napameTp)
T, t Time Bpewms, nHtepsan BpemMeHnn
Al Analogue Input AHanorosbIvi BBOZ,
AO Analogue Output AHanoroBskbIN BbIBOA,
DO Discrete Output OncKpeTHbIN BbIBOA
EEPROM Electrically Erasable AneKTpuyecku cTupaemMoe nepenporpammMmmpyemoe
Programmable Read-Only NOCTOAHHOE 3anoMuHaroLee yCTpOMNCTBO
Memory
NVRAM Non Volatile Random Access OHeproHe3aBNCUMOE 3anoMmnHatoLLLee YCTPONCTBO C

Memory

NPOn3BOJIbHbIM OOCTYNOM

B HammeHoBaHUAX

COOTBETCTBYHOT ByKBaM NaTUHCKOrO andasuTa:
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YPOBHEN KOHdUrypauum npeobpasoBaTtens NpuHATbI criegyloline 0603HaYeHus, KoTopble
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1. OnucaHue npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBarens

111 MpeobpaszoBatenb MHC-13 npegHasHaveH Ans HeENpepbIBHOro npeobpas3oBaHWs CUrHanoB NepeMeHHoro
TOKa B YHUUUMPOBAHHLIA aHarnoroBbli O4HO- UMW ABYXMOMNSAPHBIA CUrHam MOCTOSHHOTO TOKa, a Takke 06paboTku,
npeobpas3oBaHnsa N OTOOpPaKEHUS] TEKYLLEro 3Ha4YeHUs BXOAHOIO CUrHana Ha BCTPOEHHOM 4YeTbipexpaspsgHOM LMgpPOBOM
aucnnee. Npeobpa3oBatent NPUMEHSIETCS ANA KOHTPOSsS 9MeKTPUYECKMX CeTel M YCTaHOBOK, ANs TenemexaHusauum u
aBToOMaTM3auMn 06bEKTOB anekTpoaHepreTukn n ACY Tl aHepro€Mkux 06BEKTOB pa3nnyHbIX OTPacrien NPOMBbILLIIEHHOCTHU.

11.2 Mpeobpaszosatens [MHC-13 oTHocuTcA K cpedcTBam W3MEPEeHUs 3JMeKTPUYEcKUX BenuuyuH obLiero
HasHayeHus cornacHo FOCT 28261.

1.1.3 Tlpeobpas3oBatenb  GOPMUPYET  BbIXOAHbIE  AMCKPETHble  CUTHanbl  YNpaBreHusi  BHELUHUMU
MCMONHUTENBbHLIMM MexaHW3MaMm, obecneunBas OUCKPETHOE YrpaBfieHne B COOTBETCTBMM C 3afaHHOW Mofib3oBaTenieM
NOrnKon padoTsbl.

1.1.4 lMpeobpasoBaTenb MOXeT ObiTb WCNOMb30BaH B CUCTEMax pPerynupoBaHns W ynpasrneHus
TEXHOMOTMYEeCKMMMN MpoLeccaMn B 3HepreTuke, MeTannypruv, B WU3MEPUTENbHbIX CUCTEMaxX W U3MepUTenbHO-
BbIYMCMNTENbHBIX KOMMNIeKcax.

1.2 O603Ha4eHne npeobpasoBarens

MpeoGpa3zoBaTenb 06o3Ha4YaeTcs crieayowmnM oGpasom:
MHC-13-AA-B-C-U-L,
roe:

AA - kop Bxoaa
01-0oT0A 0 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 — ncnonHeHve nepeaHen naHenu (06o3HavyeHne KHOMOK, MHAMKaTOPOB 1 AnCnnes):
UA — yKkpaunHckoe,
EN — aHrnuinckoe.

Hanpumep, 3akasaHo npeobpasosamerns: [MHC-13-01-2-220-UA

[Mpn 9TOM M3rOTOBMNEHMWIO U MOCTaBKE NOTPEOUTENO NOANEXNT:

1) npeobpa3soBaTtenb nepemeHHoro Toka NMHC-13,

2) Bxop npeobpasoBatens kog 01 -ot 0 Ao 1A,

BbIxo aHanoroBbin AO kof 2 - nocTtosiHHbIN Tok oT 0 MA 0o 20 MA,
HanpskeHne nutaHua kog 220 - 220B nepeMeHHOro Toka,
ucnonHeHue nepegHen naHenu kog UA — ykpanHckoe.

— ~— — ~—

3
4
5
Buumanmne! [pu 3akase npeobpasosaTens Heob6XOAWMO yKasbiBaTb €ro MOMHOE HasBaHWe, B KOTOPOM

MPUCYTCTBYIOT [Mana3oH BXOAHOTO CWrHamna, TWMbl aHarnoroBoro U [OWUCKPETHbIX BbIXOAOB, HamnpskeHue nUTaHus
npeoGpasoBaTens v UCMOMHEHVE NepeaHei naHesnm.
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1.3 TexHMUYeCKMe XxapaKTepucTuKu npeodpasoBarens

OcHoBHbIe TexHuyeckne xapakrtepucTtunkn NMHC-13 oTBevatoT ykasaHHbIM B Tabnuuax 1.3.1 — 1.3.6.

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuua 1.3.1 - TexHnyeckme XapPaKTEPUCTUKU aHaNoOroBoro BXoaHOro curHana

TexHU4yecKas XxapakTepucTuka

3HauyeHne

KonunyecTBo aHanorosbIX BXOAOB

[nanasoH n3amMeHeHns BXoQHOro curHana
- MepemeHHbIn ToK YacToTon 50 + 20 'y,

OT0A D0 1A,
OT0Am025A,
OT0Apm05A

Paspewatowias cnocobHocte ALM

16 paspsigos

n3MepeHua BXoaHOoro curHana

lMpenen gonyckaemon OCHOBHOW NPUBEAEHHON MOrPELLHOCTM

+0,25%

M3MEHEHWEM TeMNepaTypbl OKpyXxatoLel cpeasbl

Mpepen gonyckaemow A4ONOSHUTENBHOW NOrPeLLHOCTU, BbI3BAHHOMN

<0,2%/10°C

<0,1%

Mpegen gonyckaemown A4ONOMHUTENBHOW NOrPELLHOCTU, BbI3BAHHOM
M3MEHEHMEM HanpsPKEHMS MUTaHNA OT HOMMHAIBHOIO 3HaYeHus B

AnanasoHax, ykasaHHbIX B Tabnuue 1.3.5

Mpegen gonyckaemown A4ONOMHUTENBHOW NOrPELLHOCTU, BbI3BAHHOM <0,2%

OeNCTBMEM NOCTOSIHHBIX MarHUTHBIX MW MEePEMEHHbIX 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

Bpems npeoGpasoBaHuisi

He Gonee 6 cek

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

MakcumanbHoe Bpemsi neperpyskm

He Gonee 5 cek

[anbBaHn4eckasi pa3BA3ka aHanorosoro Bxoga

Bxopa ranbBaHM4eckun M30nMpoBaH OT aHarnoroBoro
BbIX0a M OCTanbHbIX LIeNen, HanpsbkeHme
ranbBaHN4eckon pa3saskn He meHee 4000 B

1.3.2 AHanoroBbI" BbIXOAHOM cUrHan

Tabnuua 1.3.2 - TexHn4YecKkMe XxapakTEPUCTMKN aHanoroBoro yHUULMpOBaHHOIO BbIXOAHOIO curHana

TexHU4yecKas XxapakTepucTuka

3HaueHune

KonnyecTBo aHanorosbIX BbIXO40B

1

Tun BbIXOOAHOIO aHanoroBoro curHana

YHudumumposaHHble (FTOCT26.011-80)
[MOCTOSIHHBIV TOK:

Ot 0 (-5) MA go 5 MA, RH <2000 Om
Ot 0 (-20) MA po 20 mA, RH < 500 Om
Ot 4 MA po 20 MA, RH < 500 Om
HanpspkeHue nocTosiHHOro TokKa:

Ot 0 (-10) B 5o 10 B, RH = 2000 Om

BenununHa nynbcaunn BbIXOOAHOro curHana
NOCTOAHHOIO TOKa U HanpsXXeHus

< 0,25 % BepxHel rpaHnLbl USMEHEHMUS BLIXOAHOIO CuUrHana

1.3.3 [IncKkpeTHble BbIXOAHbIE€ CUrHanbI

PenenHbin BbIxOa4

Tabnuua 1.3.3 - TEXHUYECKME XapaKTEPUCTUKN ANCKPETHBIX BbIXOAHbIX CUrHaNoB. PeneiHbin BbIxoa

TexHuyeckas XapakTepucTuka

3HauveHune

Konunyectso ANCKPETHbIX BbIX0O40B

2

Twvn BbiIxoga

MepeknioyatoLwme KOHTaKTbl perne

MakcrmanbHoe HanpshkeHne KOMMyTaLmm
nepeMeHHOro Toka (aencTeyoLee
3Ha4eHve)

250B

MakcumanbHoe 3HaveHue nepemMeHHoro
TOKa

< 8 A npu pe3ncTUBHON Harpyske
< 3 A npv UHAYKTUBHOW Harpyske (cos@=0,4)

MakcumanbHoe HanpsxeHne KoMmyTauum
NMOCTOAHHOIO TOKa

ot 5B oo 30B

MakcvmanbHoe 3HadYeHVe NOCTOSHHOTO ToKa
MpY KOMMYTaLMUW Pe3UCTUBHOMN Harpyskom

oT10MAOO5A

[anbBaHW4eckas pasBA3ka ANCKPETHbIX
BbIX040B

BbIxoAbl ranbBaHM4YeCcKM N30MpPOoBaHbl Mexay cobol, OT Bxoda M ocTaslbHbIX
Lenen, HanpshkeHne raribBaHN4Yeckon pasesskn He meHee 1500 B

CwurHan norudeckoro "0"
CwrHan nornyeckon "1"

Pa30MKHYTOe COCTOsIHME KOHTAKTOB pene
3aMKHYTOe COCTOSIHVE KOHTaKTOB pene
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1.3.4 NMocnepoBaTtenbHbLIN UHTEpdenc RS-485

Tabnuua 1.3.4 - TexHnyeckme xapakTepucTVK1 nocneaoBaTenbHoro 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
uCrob308ame 9KPaHUPOBaHHbIe 8UMbIE napbl.

Twn npvemonepeaaTymKoB

OnddepeHumanbHbIi, NOTeHUManbHbIN

Bun kabens

BuTtasa napa, skpaHMpoBaHHas BUTast napa

[anbBaHMYeckas pa3Bsi3ka

MHTepdenc ranbBaHN4eCcku N30NMpPOBaH OT BXOAOB-BbIXOAOB M OCTarbHbIX
uenen

[poTokon cBs3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[ns koHUrypupoBaHus perynsitopa, s UCMonb30BaHUsS B Ka4ecTBe
yAaneHHoro yCTPOWCTBa Npu paboTe B COBPEMEHHbIX CETSX YNpaBneHus n
cbopa nHgopmaumm (npyema-nepeaayn KoMaHa v AaHHbIX)

1.3.5 dnekTpuyeckne aaHHbIe

Tabnuua 1.3.5 - TexHn4yeckme xapakTepUCTUKN IMEKTPONUTaHNSA

TexHnyeckasi XxapakTepucTmka 3HayeHune

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

MoTpebnsiemas MOLHOCTb 5BA
Tok noTpebneHns No nutaHuio 24B <170 MA
MogkntoyeHve C nomoLLpbto pazbemMa — KNeMMbl

1.3.6 Kopnyc. YcnoBus akcnnyatauum

Tabnuua 1.3.6 - YcnoBus akcnnyataumu
TexHUYeckasi XxapakTepucTmka 3HayeHue

Twn kopnyca

Jluton nnacTMaccoBebIin KOPNyC ¢ 3axBaToM ANns MoHTaxa Ha DIN-pensc 35 mm

Kpennexuve kopnyca

B anekrpowutax

abapuTtHble pa3mepsbl (B x LU x M), mm

115 x 100 x 110

TemnepaTypHbIn guanasoH

-40°C ... +70°C

KnumaTtunyeckoe ncnonHeHve

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3
KoHAeHcauum Briarn (Npu Temnepatype +30°C) B 3aKpbITbIX NOMELLLEHUAX Npn
OTCYTCTBUM B BO3JYXe MblfN, arpecCcyBHbIX NapoB 1 ra3oB

ATMOCdepHoe faBrneHve

ot 84 no 106,7 kla

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

CTeneHb 3aWmThbl IP30

Macca < 0,6 kr

1.3.7 Mo cTonkocTn Kk MexaHn4eckomy Bo3aerncTeuto npeobpasosatens MHC-13 oTBevaeT ucnonHeHuto 5 cornacHo
FOCT 22261 .

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

1.3.9 CpepnHee Bpemsi BocCcTaHOBMNEeHNst pabotocnocobHoctn MHC-13 — He Gonee 8 yacos.

1.3.10 CpepHuii cpok akcnnyataumm — He meHee 10 net. KpuTepuii gonycTMMOWM rpaHuubl dKchnyaTauum —
9KOHOMMYEecKas Helenecoobpas3HOCTb AanbHENLLEN IKCNnyaTaumm.

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

1.3.12 WU3onauma asnektpuyeckux uenern MHC-13 oTHocuTenbHO kopriyca M Mexay cobol npu Temnepartype
okpyxatowen cpeabl (20 + 5) °C n oTHOCUTENbHOM BRaxHOCTU Bo3dyxa A0 80% BbiaepkvMBaeT B TeYeHUn 1 MUHYTbI
OeNCTBME UCMbITAaTENbHOIO HanpshXKEHUs NpakTUYeckn cuHycoupanbHom dopmbl yactotor (50 = 1) 'y ¢ AencTByrOWLUM
3HaYeHneM:

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

— 1500 B — ang uenew ¢ HOMUHanNbHBIM HanpsxeHuem Ao 250 B,

— 500 B — gns uenen ¢ HOMMWHanNbHbLIM HanpsXxeHnem o 50 B.

1.3.13 MuHMMansHO [0ONyCTMMOE 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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1.3.15 Bpewmsi yctaHoBneHus paboyero pexvma (npegsapuTenbHblii nporpes) He 6onee 30 MUH.

1.3.16 [lpeobpasoBatenu BbiaepxuBalT 0e3 NoBpexaeHW neperpysky BXOAHbIM curHamnom, pasHbiM 300 %

MaKkCMManbHOro 3Ha4YeHust AManasoHa namepeHuni.

1.3.16.1 MNMpeobpasoBaTenu BbiaepXnBaroT 6€3 NOBPEXAEHNA KPAaTKOBPEMEHHbIE NEePErpy3kn BXOAHbIM CUrHaroM B

CcoOTBEeTCTBUM C Tabnuuen 3.2.

Tabnuua 3.2

KpaTHOCTb TOka

Konnyectso neperpys3ok

[nntenbHOCTb
neperpysku, ¢

Kaxkoom

WHTepBan wmexay ABymsA
neperpyskamu, ¢

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

1.3.16.2 3Ha4eHve BbIXOAHOrO cUrHana nocTosHHOro 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 Lenyu Harpy3ku Unv KopoTkoe
3aMblkaHWe BbIXOAHOTO aHanoroBOro curHana MoCTOSHHOrO Toka. BemnuuHa HanpspkeHns Ha pPasoMKHYTbIX BbIXOAHbIX
KOHTaKTax npu aToMm - He npesblwaeT 28 B. BennynHa BbIXOAHOrO TOKa - He MpeBbIaeT 25MA.

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

Tabnuua 1.4.1 - KomnnekT noctasku npeobpasosartens MNHC-13

O6o3HavyeHne HanmeHoBaHue npeobpa3soBarens KonuyectBO
MPMK.411521.001 [Mpeobpasosartens nepemeHHoro Toka NHC-13 1
PykoBoacTso no akcnnyatauum
MPMK.411521.001 PQ | (43 pacyeTa - 1 ak3emnnsp Ha noboe KONMYeCcTBO U3AEeNui 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 MOHTaXHbIN

aAlalalalalal—a

1.5 YcTponcTBo npeobpasoBaTens

1.5.1 MNMpeobpaszosaternb NMHC-13 ckoHCTpyMpoOBaH No 61104HOMY NPUHLIMMY U BKIHOYAET:

® NIUTON yAapONpPOYHBINA MIacTMacCcoBbIN kKopnyc,

e (bpoHTanbHbIN 6NOK NnepegHen NaHenu ¢ anemeHTamy o6cnyxmBaHus (knaBmaTypow) 1 MHAMKaLun,
e OrOK 3afHeN YacTu C YCTaHOBIEHHbIMM 3axBaTamu A5is MoHTaxa Ha DIN penbc.

1.5.2 CeTeBol pasbeM U pa3beMbl 4518 NOOKNHOYEHNS] BHELLHMUX BXOOHbIX U BbIXOAHbIX Lenen pasMmeLleHbl cBepxy un
CHU3y npeoGpa3OBaTenﬂ.

1.6 CpencrtBa namepeHusi, UHCTPYMEHT U NPUHAANIEXKHOCTH

1.6.1 MNepeyeHb CPeAcTB UMEPEHUS, MHCTPYMEHTA U NPUHAANEXHOCTEN, KOTOpble HEOOXOAUMbI MPU 3KCNyaTaumm
npeobpasoBatens NHC-13, npueeaeHsl B Tabnuue 1.6.1.

Tabnuua 1.6.1 - NepeyeHb cpeacTB M3MEPEHUs, MHCTPYMEHTa U MPUHAANIEXHOCTEN, KOTOpble HEOBXOAMMBI MPK AKCMNyaTaumm
npeobpasoatens MHC-13
HaumeHoBaHWe cpeacTB N3MEpPEHNsi, UHCTPYMEHTA U
NpuUHaANEXHOCTEN

1 BonbTmeTp yHu1BepcanbHbin L300

2 Kanubpatop yHvBepcanbHbin H4-11

3 MeraommeTp 94108

4 TMHUET MeauLUMHCKII

5 OtBépTKa

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 ¢ pa3mepamu COrfacHo
FOCT 12971, koTopas KpenuTtca Ha GOKOBYHO CTEHKY Kopnyca npeobpasoBaTtens.

1.7.2 Ha Tabnuuke HaHeceHbl Takue 0603HaYeHuUs:

a) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

©) HaMmeHoBaHuWe npeobpasoBatens;

B) ycrnoBHoe 0603HavYeHue;

r) o6o3HayYeHne NCNOMHEHS;

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

e) rog 1 KBaptal U3rotoBneHus;

1.7.3 TnomGupoBaHue npeoGpasoBaTens NpPeanpUATUEM-U3rOTOBUTENEM MpU BbIMycke M3 MPOM3BOACTBA He
npeaycMOTPeHo.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasosaTtens cootseTcTByeT TpebosaHuam FOCT 23170.

1.8.2 lMNMpeobpasoBaTenb B COOTBETCTBMU C KOMMIEKTOM MOCTaBKWM YNAKOBAHO COrMacHO YepTexam npeanpustus-
N3roToBUTENS.

1.8.3 MpeobpasoBaTternb B TPaHCMNOPTHOW Tape TPAHCMOPTUPYETCS MEMKUMU OTMPaBEHNUSIMU XKeNe3HO40POXHbIM
TPaHCNOPTOM (KPbITbIMIU BaroHaMmn) Unu Apyrim BUAOM TpaHcnopTa.

1.8.4 lNMpeobpasoBaTtenb noasepxeHo koHcepBauuu cornacHo NOCT 9.014 ansa rpynnel -1, kateropun n ycnosui
XpaHeHWs 1 TPaHCNOPTUPOBKU - 4 (BapnaHT BPEeMEHHOW BHYTpPeHHel ynakosku BY-5, BapnaHT 3awmTel B3-10).

1.8.5 B kauyectBe nOTPeOUTENBLCKOM Tapbl MPUMEHSIOTCA KApPTOHHbIE KOPOOKM U3 rodpupOBAHHOIO KapToHa
cornacHo FOCT 7376 1 MeLLK/ U3 NONUITUIEHOBOW MNIEHKU TomnLwmnHon He meHee 0,15 mm cornacHo TOCT 10354.

1.8.6 lNpun ynakoBke NpUMeEHEHbI aMOPTU3aLMOHHbIe MaTepuansl cornacHo FOCT 5244.

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

Mpeobpaszosatenu MHC-13 npeactaBnsAloT coOON HOBBIN KIACC COBPEMEHHBLIX YHMBEPCAlbHbIX OOHOKaHaslbHbIX
npeobpasoBaTenel nepeMeHHOro Toka.

MpeobpaszosaTens NMHC-13 no3sonseT obecneunTb BbICOKYIO TOYHOCTb U3MEPEHNS TEXHOMOMMYECKOro napameTpa.
OmnuyumernbHol ocobeHHocmbio npeobpasosaTens [MHC-13 saBnsetcs Hanuune ranbBaHWMYECKOW W30NAUMUM Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LIENbIO MUTaHUS.

MpeobpasoBaTenb NpegHa3HavyeH Kak AN aBTOHOMHOrO, Tak U Ans KOMMMEeKCHoro mcnonb3oBaHus B ACYTI B
3HepreTuke, MeTanmnyprum, XMMMYECKon, NULLEBOW M APYrMX OTPACNSX NPOMbILLNIEHHOCTU Y HAPOOHOM XO3ANCTBE.

lMpeo6bpa3zosamens MMHC-13 npedHa3Ha4yeH:

® N5l HenpepbIBHOro NpeobpasoBaHNs CUrHANOB NEPEMEHHOro Toka B YHUMULMPOBAHHBIN aHanoroBbI O4HO- UK
OBYXMNOMSAPHBIA CUrHanm MOCTOSIHHOIO TOka, a Takke 06paboTku, npeobpas3oBaHuA M OTOOPaXKeHMS TeKyLlero 3HayveHus
BXO[HOrO CUrHana Ha BCTPOEHHOM YeTblpexpaspsaHOM L poBOM aucnnee,

e nNpeobpasoBartens paboTaeT kak YCTPOMCTBO CUrHanu3aLum Beixoga U3mepsemMon BXOAHOW BENWUYMHbI 3a YCTaBKu
curHanusauuu,

e npeobpa3oBaTenb (HOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHamnbl YNPaBMeHWUS BHELHUM WCMNOMHUTENbHBLIM
MexaHM3MoM, obecneynBas AUCKPETHOE ynpaBrieHne B COOTBETCTBUM C 3a4aHHON Nonb3oBaTtenem norvkon paboTsbl,

e npeobpasoBaTtenb (HOPMUPYET CUrHanbl TEXHONOrMYECKOW curHanmmsaumn. Ha nepegHeri maHenu wumMeoTcs
WHAVKaTOPbl ANA CUrHanusauuyM TEXHOMOTMYeCKW OMnacHblX 30H, CUrHambl MPEBbILEHNS (3aHWKEHUs) U3MepsemMoro
napameTtpa,

e npeobpasosatens [MHC-13 moxeT wucnonb3oBaTbCs B CUCTEMAx CurHanusauun, OGnoKMpoBOK M 3awuT
TeXHonornyeckoro obopyaoBaHus.

Cmpykmypa npeobpasoeamersi [THC-13 nocpedcmeom KoHghucypauyuu moxem 6bIimb
uU3MeHeHa makKum ob6pa3oM, 4Ymo Mo2ym O6bimb peweHbl credyruue 3adavyu
aemomamu3sauyuu:

v Mpeobpa3soBaTenb-MHANKATOP OOHOrO NapameTpa C CUrHanusaunen MUHUMYyMa 1 MakcuMyma
v/ YCTPOWCTBO cuUrHanmaaumm, AByxX- U TPEXMO3ULIMOHHOTO YNpaBneHus

v CucTeMbl UMPOBOM MHAUKALLMM TEXHONOMMYECKUX NapamMeTpoB

v’ YpaneHHble yCTPONCTBa CBSA3N C 06 EKTOM U MHAUKaLUMEN

v TepputopuanbHO pacnpeaeneHHble 1 NlokanbHble CUCTEMbI YNPaBeHus

v’ YaaneHHbIi c60p AaHHbIX, AUCNETHEPCKUN KOHTPOIb, YNpaBreHne Npou3BOACTBOM

BHyTpeHHsi1 nporpammHas namsiTe npeoGpasosatensa MHC-13 cooepxuT GonblUoe KONMMYEeCTBO CTaHAapTHbIX
(YHKUMIA HeoBXoauMbIX ANs ynpaBrneHUs TEeXHOMOrMYeckuMu npoueccamyv U pelleHust GOSbLUMHCTBA UHXKEHEPHbIX
npuKNagHbIX 3agad, Hanpumep, Takmx Kak:

® CpaBHeHMe pesyrnbTaTa npeobpa3oBaHus € yCTaBKaMyM MUHUMYM Y MakCUMYM, U CUTHANM3aumio OTKIOHEHWN,
® NporpammHas kannbpoBska KaHana no BHeLHeMy 06pasLoBOMY NCTOYHWNKY aHanoroBoro curHana,

undposas punbTpaumnsa (ans ocnabneHns BIUSHUS NPOMbILLINEHHbBIX MOMEX),

npeobpa3oBaTens BXOAHOIO cUrHana MateMaTtnyeckummn yHKUnsSMu,

KYCOYHO-TIMHENHas HTepPNonauust BXogHoro curHana no 40-ka Toykam,

mMacLuTabmpoBaHue LKanbl U3MepseMoro napameTpa,

WHTErpMpoBaHMe aHanoroBoro curHana,

KOHMUryprpoBaHue Nornku paboTbl BbIXOAHBLIX AUCKPETHBIX YCTPONCTB M Mp.

MpeobpaszoBatenb NMHC-13 koHUrypupyeTca npy NnomoLm nepegHer naHenu npubéopa nnm vyepes ranbBaHUYeCKn
pasgeneHHbii nHTepdenc RS-485 (mpoTtokon ModBus), 4To Takke MO3BONSET WCMONb30BaTb NpubOp B KayecTBe
yOaneHHoro yCTponcTBa nNpu paboTe B COBPEMEHHbIX CETSX ynpaBneHus n coéopa nHgopmaumm.

MapameTphbl koHUrypauum npeobpasosatenst MHC-13 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMsATy.

MpeobpasoBaTtens MHC-13 moxeT usrotaBNMBaThCcs MO0 UHAUBUAYANbHOMY TeXHMYECKOMY 3afaHui0 Ans
BbIMNOJIHEHNUA KOHKPETHON TeXHOJIOrM4ecKom 3agavu.
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3. KoHCTpyKUuMA npeobpaszoBartensa U npuHumMn padboTbl

3.1 NepenHsn naHenb Npeo6pasoBaTens

Ona HabniogeHusa 3a TexHonorMyeckum npoueccoMm npeobpasosatens [MHC-13 obopyaoBaH akTUBHbIM
YyeTbipexpaspsaHbiM  LUMAPOBLIM AUCNNeemM ANs OTOoBpaxeHWs U3MepseMOon BenuYMHbl, HeoBXOoOUMbIM KONMUYECTBOM
Knasuw 0o6CNYyXMBaHUS W CUrHaNU3aUMOHHbLIX CBETOAMOAHBIX WHAOMKATOPOB AMNA PasfUYHbIX CTaTyCHbIX PEXWMOB W
curHanos. BHewHun Bua nepegHen naHenu npeobpasosatens NMHC-13 npuBegeH Ha pucyHke 3.1. [abapuTHble pasmepsl
npeobpasoBaTens npMBeAeHbl B MPUNOXeHUN A.

Lincoposon
aucnnen
npubopa

CseToanoaHble
MHAMKaTOpPbI
MAX, MIN

CBeToanoaHbIN
VNHONKATOP
NHTepdenca

CeeToanogHble KnaBuwwm
MHOWKATOPbI nporpaMmmMmpo-
K1, K2 BaHUS

PucyHok 3.1 - BHewHul sud nepedHel naHenu npeobpasosamens MNHC-13

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

3.3 HasHauyeHue cBeTOANOAHLIX UHAUKATOPOB

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

e Nupukatop V Ceetutca (Muraet), ecnu 3HayeHue M3MEepPSEMON BENWYMHBbI MEHbLLE 3HA4YeHUs YCTaBKu
curHanuaauum oTkrnoHeHns MIN.

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

o NHpnkaTop RS-485  Muraet, ecnv npoucxoauTt nepegaya AaHHbIX NO UHTepdeicHOMY KaHany CBA3M.
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3.4 HasHayeHue KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e Knasuwa [t ¥]

Knasuwa BOJIbLUE.

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

B pexunvme KOHD®PUIYPUPOBAHMUE wcnonb3yetca AN W3MEHEHUs 3HadeHws napameTpa
HacTpoviku npubopa. MNpu kaxxgom HaxxaTuv 3TOW KNaBWLLKW OCYLLECTBASIETCA YBENUYEeHNE 3Ha4YeHns
n3meHsieMoro napametpa. [pu yaepXvBaHuM 3TOW KNaBULLIM B HAXaTOM MOMOXEHUU yBENu4eHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

Knasuwa MEHbLLE.

B pexume PABOTA BmecTe ¢ knasuieit MEHIO [4¥] ucnonbayetcst ans c6poca HaKoMNeHHbIX
(MHTerpanbHbIX) 3HaYEHUIN N3MEePSEMbIX TEXHUYECKUX BEFTUYMH.

B pexunme KOHDPUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HavYeHus napameTtpa
HacTpoWkn npubopa. [lpn KaxgoM HaxaTuM STOM KMaBUWM OCYLLECTBAETCS YMEeHbLUeHWe
3HavYeHns nameHsiemoro napametpa. [pu yaepXuBaHUM 3TOW KMaBULLUM B HAXKATOM MONOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HEMPEPBIBHO.

Knasuwa MEHHO.

B pexvme PABOTA cnyxuT Ana Bbi3oBa MeH KoHdwurypauun. Bmecte c knasBuwen [V]
ucnonb3yeTcs Ana cbpoca HaKoMMeHHbIX (MHTerparnbHbIX) 3HAYEHUN U3MEPSEMbIX TEXHUYECKUX
BEITNYMH.

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

3.5 CTpykTypHaa cxema npeobpasoBarensa MHC-13

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

TT — mpaHcgopmamop moka, [TTH —npeobpasosamernb «MOK — HanpsixxeHuey, Y — ycunumerib,

@ — punbmp, B — ebinpsimumens, lMTHT — npeobpa3ogamerib «Hanpsi»keHUe — MoK»,
AU — aHanozoeo-yughposoli npeobpazosamerib
PucyHok 3.5.1 — CmpykmypHas cxema npeobpasoeamensi [THC-13
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3.6 MpuHUMN paboTbl npeobpasoBaTtens MHC-13

MpeobpaszoBatenb NMHC-13, cTpykTypHasi cxema KOTOporo npuBegeHa Ha pucyHke 3.5.1, npeactaBngeTt cobou
YCTPOWCTBO HeMnpepbIBHOIO npeobpa3oBaHUsA CUrHanoB NEPEMEHHOr0 Toka B YHUMULMPOBAHHbLIA aHanoroBbii 0QHO- UNn
OBYXMNOMSAPHBIA CUrHanm MOCTOSIHHOTO TOka, a Tawkke 06paboTku, npeobpas3oBaHuA M OTOOBPaXKeHMS TeKyLlero 3HayveHus
BXO[HOrO CUrHana Ha BCTPOEHHOM YeTblpexpaspsaHoM LdpoBOM AUcnnee.

MNpeobpaszosatens [MHC-13 pabotaeT nod  ynpaBneHNWeM  COBPEMEHHOro,  BbICOKOMHTErPUPOBAHHOTO
MukpokoHTponnepa RISC apxuTekTypbl. B MOCTOSSHHOM 3anoMuHaroLLeM yCTPOMCTBE pacnonaraeTtcs 6osblioe KonmyecTBo
YHKUMA OnA  pelleHns 3adad KOHTpons W ynpasneHus. [locpedcTBOM KOHMUIypMpoBaHWS MNOMb3oBaTenb MOXeT
CaMOCTOSITENbHO HacTpansaTb NPUBOP Ha peLueHne onpeaenieHHbIX 3aaad.

MpeobpaszoBatenb MNMHC-13 ocHalleH y3nom npeobpas3oBaHWs CUrHana NepeMeHHOro Toka, Y3roM UHAMKauum 1
ynpasneHusl, CTOPOXEBbIMW CXeMaMu ANs KOHTPOMS LUKIOB paboTbl mporpammel, 3HeproHedasncnmon namateio EEPROM,
NVRAM ansi coxpaHeHus nonb3oBaTenbCKUX NapameTpoB KOHUrypaumum n AaHHbIX.

BHyTpeHHsa nporpamma npeobpasosatensa [MHC-13 dyHKUMOHMPYET C MOCTOSIHHLIM BPEMEHHBLIM LMKoM. B
Hayane KaXgoro LUuMKna BHYTPeHHeW paboyeln nporpaMmbl CHATBIBAETCA 3HAYeHVWe C ysna npeobpas3oBaHus curHana
nepeMeHHOro ToKa, NpPOM3BOAMTCH CcuMTbiBaHME W obpaboTka knasuaTypbl (nogasneHne pfpebesra n obHapyxeHune
AOCTOBEPHOCTM), MPMEM KOMaHg M AaHHbIX M3 nocregoBaTenbHOro MHTepdenca. Npu NOMOLWM 3TUX BXOAHBIX CUrHANoB
OCYLLECTBMAIOTCH, B COOTBETCTBUM C 3anporpaMMMpPOBaHHbIMKM  (DYHKUMSMU U MOMb30BaTENbCKMMKU  MapameTpamu
KOHurypaumn, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbiBOA MHpOPMaLMN Ha OUCKPETHbIE BbIXOAA, NMHAVKALNOHHbIE
3MNeMeHTbI, a Takke durKcaums BbIYUCIIEHHBIX BENVYMH ONA pexvMa nepefadn nocrnegosaTtensHoro nHtepdenca. Boigava
CurHana Ha aHanoroBbli BbIXO4 nNpeobpasoBaTens NPOUCXOAUT HEMPEPBLIBHO B HE3aBMCUMMOCTW OT paboThl y3na nHaMKaumm
1 ynpasneHus.

3.6.1 MpuHUMN paboTbl y3na npeobpa3oBaHUA CUrHaNa 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 NOAAETCA C 3NEKTPOYCTAHOBKN (MEPEMEHHbIV TOK). DTOT CUrHan c
TpaHcdopmaTopa Toka NocTynaeT Ha HopMupylowmin yeunutenb HY yepes npeobpasoBaTtenb «Tok — HanpskeHue» (MTH).
CurHan c Bbixoga Hopmupytowero yeunutenst HY noctynaet Ha ¢wnbTp ® (anepuoauyeckoe 3BEHO NEPBOro nopsiaka c
noctosiHHon Bpemenun Td). Janee curHan ¢ Bbixoga dwunbtpa ® noctynaet Ha npeobpasoBaTtenb «HANPsPKEHUE — TOK»
(MHT), koTopbIn hopmupyeT BbiIxogHOW curHan 6noka MHC-13.

3.6.1.2 TlutaHue 6Gnoka ocylecTBnAeTcA HecTabunuaMpoBaHHbIM HaMpsXeHneM NOCTOAHHOro Toka. Ha Bxoge
6rnoka ycrtaHoBneH BbinpsmuTens (B), ¢ KOTOporo nutaHue nocTynaeT Ha CTabunm3aTtop HanpsbKeHUs M UMMYIbCHbIN
npeobpasoBaTtenb. MiMnynbcHbIi Npeobpa3oBatens opMUMpyeT BCe HEOOXOAMMbIE HaMpPsKEeHUs Ons nutaHus G6roka, a
Takke BbIMOMHAET PYHKLMIO ranbBaHUYECKON pa3Bsa3ku Oroka oT Lenen nutaHus.

3.6.2 MpuHUMN paboTbl hyHKLMOHaNbLHOro Grioka Hopmanusauum U MacliTabupoBaHus

3.6.2.1 AHanoroBbll curHan nocne cunbTpa C y3na npeobpasoBaHWs CuUrHana nepeMeHHOro Toka nogaeTcs B
y3en WHAMKauMM W ynpasneHus, rae npoXOAMT COOTBETCTBYIOWYO npouenypy obpaboTku. [aHHas npouedypa
ucnonb3yeTcsa AN NpeacTaBneHns aHanoroBoro cMrHana B Heobxoanmon nonb3oBaTtento hopme (HOPMUMPOBAHHBIN CUTHAaN
B TEXHMYECKNX eanHuuax). Ha pucyHke 3.6.1 nokasaHa cxema o6paboTku aHanorosoro Bxoaa.

3.6.2.3 Ha pucyHke npuHaTble cnegytowme o6o3HavYeHus:

1. Qunbmp umnynbcHbIX Momex. Mcnonb3yetca Ans NoAdaBrneHuss MMNynbCcHbIX nomex. Onpepensercs
napametpoMm AIN1.05 «MakcumanbHasi ONUTENBHOCTb MMMNYNbCHOW Momexu». Ecnu B kakom-nnbo uukne
N3MEPEHUSI TEXHOMOMMYECKOro napameTpa OOHapyXeHO ero M3MeHeHve, TO npeanonaraeTcsi BO3MOXHOCTb
OEeNCTBMSA NOMEXM U BbIXOOHOW cUrHamn cqpopMupyeTcs (C y4eTOM yCpeaHEHUst U3MepPUTENbHBLIX 3HAYEHUI) No
WUCTEYEHUN YCTAHOBIMEHHOTO BPEMEHW AMUTENbHOCTU MnomMexu. To ecTb, ecnu AnUMTENbHOCTb WU3MEHEHWUS
curHana 6onblie 3a0aHHOIO Thowexw, TO 3TO M3MEHEHWE PACLIEHUMBAETCSA Kak eCTECTBEHHOE M NMpUHMMaeTcs B
JanbHenwy obpaboTky C 3aaepXKom BpeMeHU Tnowexw. PaboTa gaHHOro unbTpa BHOCUT AOMNOSHUTENBHOE
TPaHCMOPTHOE 3anasfbiBaHNe B CUCTEMY yMpaBlieHWsl, KOTOPOEe paBHO BeNUYMHE napameTpa «MakcumanbHas
ONUTENBbHOCTb  MMMYNBbCHOM nomexuy. [103ToMy Bcerga HYy)XHO CTPEMUTBCS MUHMMU3MPOBATb  AaHHbIN
napameTp.

2. Modynb Hopmanusayuu cueHasa. JTOT MOAyNb HOPManu3yeT BXOAHOW aHamnoroBbii curHam. BaxHowm
PyHKUMEN AaHHOTO MOAYNS €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoda aHanoroBoro curHana
Ha 10% 3a ananasoH, KOTOpbI yCTaHaBNMBaETCA Npu KannbpoBke npmubopa, MoAayNb NOCbINIaeT curHan B 6ok
onepaTMBHOIO YNpaBneHUs U KOHUrypauum o HeJOCTOBEPHOCTM AaHHbIX B kaHane. Mpu aToM ecnu curHan
HVXXe OuanasoHa N3MeHeHUst — Ha UMpoBoM avcrinee roput £~ L, npu npeBbILLEHUM AaHHOTO AvanasoHa —
Ha umdposom aucnnee roput £~ H. B oBoux cnydasx reHepupyeTcsi cobbiTe «paspbiB MUHUM CBA3N C
OaT4YmKOMD.

3. [Mapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MeHsIlOTCS NpY 3ameHe AaTyvka Unu nepexoae Ha
Apyroi Tun aaTyvka. MoapoGHee o KanmMbpoBKax aHanoroBoro BXoga cMoTpute B pasgene 5.
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4. OkcrioHeHyuanbHbIl ¢unsmp. PunbTp MCMONb3yeTCs ANA NOAABIEHWS NOMEX, a Takke AnsA noAaBneHus
«apebesra» MHAMKaUMM (4acTbiX U3MEHEHWUI MOKa3aHWsA uHgMKaTopa u3-3a kornebaHui BXOAHOro napameTpa).
Onpepensetcs napametpom AIN1.04 «[NocTtosHHas BpemeHn LmdpoBoro punbTpay.

5. Modynb macwmabuposaHus cueHana. JTOT MoOAyfb fnuMHeapusMpyeT u MacwTtabupyeT BXOAHOW curHan
COrNacHoO 3adaHHOW MOofb30BaTeNleM HOMMWHANIbHOW CTaTUYECKOM XapakKTePUCTUMKM OaTyuka, KOTOpbIn
NOAKIYeH K Bxoay npeobpasoBartens. meeTcs B BUAY, YTO UMEHHO 3[eCb BblIOMpaeTcsa TMN NOAKITHYEHHOrO
K KaHany fgatyuka. [lonb3oBaTenb MMeeT BO3MOXHOCTb NWHeapu3oBaTb CUrHam no coOCTBEHHOW KpMBOW
NUHeapusaumm.

6. Tabnuuya KoopOuHam nuHeapu3ayuu cueHana. JaHHas Tabnvua onpegenseT KOOPAMHATLI MONb30BaTENbCKOM
NHeapusaumm, napameTpbl KOTOPOW 3agatoTcs Ha ypoBHe KoHdurypauum LNX1 n LNY1.

7. Modynb koppekyuu aHamo208020 cuzHana. B atom mogyne curHan, npeobpas3oBaHHbI B MpeabiayLimnx
6rnokax, cmelwaetca Ha 3agjaHHoe nonb3oBatenem (ypoBeHb COR1) 3HayeHue. 3HayveHve KoppeKumu
CYMMUPYETCSl C BXOOHbIM CUrHarioM WM BblYMTAETCS U3 BXOOHOIO CUrHana, B 3aBWCMMOCTU OT 3Haka
KoadbdpurLmMeHTa KoppeKLUN.

PucyHok 3.6.1 — briok-cxema gyHKUUOHanbLHo20 bioka HopManusayuu u MacuwmabuposaHusi

3.6.3 NpuHuMn paboTbl (PyHKLMOHANBLHOro 6G10Ka MaTeMaTU4YECKMX BbIYUCTTEHUN

Mocne o6paboTkn BxogHoro curHana Al dyHKUMOHanbHbIM OGNOKOM HopManusauumM KM MacTabupoBaHus
dopmMupyeTcsl 3HAYEHNE M3MEPSIEMON BenuYMHbI PV B TEXHMYECKMX eguHMuax. ITO 3HAYEHME MOXeT oTobpakaTbCs Ha
avcnnee nepegHen naHenw, nogaBaTbCA Ha KOMMApaTop, MOCMe Yero — Ha COOTBETCTBYIOLMWA OUCKPETHbIA BbIXOA, a
Takke — 06pabaTbiBaTbCA (OYHKLUMOHAMNBHBIM BIIOKOM.

B napameTpe HacTpomnku yHKUMOHanbLHOro 6noka martematudeckux BblumcrieHun (FNC1.00) nonb3oBatens
BbIOMpaeT, Kakylo M3 (yHKUMA HeobxoaMMOo ucrnonb3oBaTb. Bo3mMoxeH BapuaHT He MUCNonb3oBaHus (OYHKLUOHANbLHOMO
6noka (napametp paseH 0000).

Mpn FNC1.00 = 0001 cpyHKUMOHAmNbHBIN BNIOK MaTeMaTUYECKMX BbIYUCIIEHUA NEPEXOAUT B PEXUM UHTErpartopa
(pncyHok 3.6.2). ®opmyrna BbIMUCIEHUS UHTErPaNbHOIo 3HaYeHns OyHKUMOHaNbHOro 6rnoka npeacraBneHa Huke:

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

k2(FNCl.03)
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PucyHok 3.6.2 — briok-cxema pyHKUUU UHMe2pupo8aHuUsi byHKUUOHaNbHo20 brioka MameMamuy4ecKux 8bli4ucieHul

T

BxogHas BenuuuHa uHTerpanbHoro 6noka (6nok paboTaeT kak CHETUYMK) Npu 3HadYeHun koadduumeHtToB k71=1 u
k2=1 pomkHa uMeTb eauHULbl U3MEpeHns “TexH.ed/yac”. Bbixog wHTerpatopa npu atoMm bOyaet B “TexH.en’. Ecnn xe
BXOZHOW NapameTp UMEET ApYyrne eAvHuLbl M3MEePEHUs, Toraa UHTerpaTop MaclTabupyeTcsi C NOMOLLLI0 KO3 UUNEHTOB

k1 n k2. Hanpumep, HyXHO M3MepsATb KONMYECTBO XWOKOCTU MO ee pacxody, KOTOpbIi U3MepseTcs B [i 3/|e|

Nz

]. Torpa,

noabopom koadpumumeHToB k1=60 n k2=1 macutabupyem nHTerpaTop, a Ha BbiIXo4e NofyyYnM KOfMYeCTBO XUOKOCTU B [‘, 3].

B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KOappuuneHToB k71 n k2 Ans OCHOBHbIX eAVHUL, M3MEPEHUs NapameTpa pacxoga.
DyHKLMOHanNbHbIN 610K NpegycMaTpuBaeT YeThbIpe BO3MOXHBIX pexnmMa cbpoca MHTerpanbHbix 3HaveHui (Tabnuua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koadpdumumeHToB k71 1 k2

EavHMLbI UsMepeHusi BXogHOro napameTpa
Tex.en./Jyac Tex.ed./MvH Tex.eq./cek Tex.en./CyTku

1
1

Tabnuua 3.6.2 — PexxnMbl cbpoca MHTerpanbHbIX 3HaYeHUn

FNC1.01
0000 Bes cbpoca
0001 Mo nepenonHeHuto
Mo nepenonHeHuto unu
0002 knagmwamu ‘W + ‘¢
0003 Knasnwamu W+

60
1

Knasuwiamm

hd +

+

3.6.4 NpuHUMn paboTbl 6noka curHanusauum

3600 1
1 24

Copoc no
nepenon-
HEeHUIo

Co6poc c MK
(perucTpsi 8,9)

.
L".

KoHTponb BbIxoda NapamMeTpoB 3a rpaHulbl YCTABOK CUTHAnNMsauum MNpoOU3BOAUTCHA AN BenuuuHbl PV n ans
BbIxoZda (PYHKLIMOHaNbLHOro Grioka maTteMaTu4yeckux BoluncreHnin F. [Ins kaxgoro U3 aTux napameTpoB YCTaBKUM MUHUMYMa,
MakcMmyMa W rMcTepesunc 3afaloTcsl Ha YPOBHAX KOHUrypaumu 3TUX napaMeTpoB. Takke 3TW YCTaBKM MOXHO 3adaBaTb
Yyepes UHTepdeiic B COOTBETCTBYIOLWMX peructpax. CooTBETCTBYIOLME PErvCTpbl ykasaHbl B Tabnvue B.5.

MHoukaTopbl Ha nepedHel naHenu MokKasblBalT CUrHanM3auuilo TOro napameTpa, KOTOpbl BbIBOAUTCS Ha

umMdpoBon gucnnen.

CuvrHanm3aumsa moxeT ObiTb C KBUTMpoOBaHueMm u 6e3. Ecnn napameTp oTtobpaxeHus curHanm3aumun BbibpaH
ALRM.00=0001 (c KBATMPOBaHWEM), TO MPU MPEBLILIEHNN W3MEPSEMON BENNYMHOW YCTaBOK CUrHanmMsaumm B perucTp
COCTOSIHUSI CMrHanusauuy 3anucbiBaeTcs «1» M MHOWKaTOp CUrHanuM3auuMu HadvHaeT muratb. B pernctpe kBuTMpoBaHus
HaxoguTcs «0». Korga onepatop 3amMeTun BbIXOA NapameTpa 3a YCTaBKU CUrHanu3aumMm OH MOXET KBUTUPOBATb CUrHam kak
C nepegHen naHenu knasuwen [A] (B perncTp KBUTUPOBaHUSA «1» 3anucbiBaeTCca aBTOMaTUYECKM), TaK U Yepes uHtepdenc
C BEPXHETO YPOBHS, 3anncaB B PEMNCTP COCTOSIHUE KBUTUPOBAHMS «1».

3.6.5 MNpuHUMN paboTbl OKHa OTOOpaXeHus

OKHO OoTOGpaXeHus1 COCTOUT M3 LMGPOBOro AWCMNes, UHONKATOPOB CUrHanM3auum U MHOMKATOPOB OUCKPETHbIX
BbIxoAoB. lNpeobpasoatens NHC-13 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHWusl, KOTOpoe MMeeT COOCTBEHHbIE
HacTpowvikn umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyaneT BbIBOOMTBCS Ha UMGPOBON AWUCMIEN, MOJNOXEHWUS 3ansaTol Ans BbIOpaHHOro napameTtpa v cnocob oTobpakeHus
umdposoro gucnres (NOCTOAHHO CBETUTCS UNN MUFaET).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro yCTPOMCTBa

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

HacTpolkm norm4eckoro ycTponcTaa Npom3BoasTCA Ha YPOBHE HAaCTPOMKM OUCKPETHBIX BbIXOAOB.

MpuHuMn paboTbl NOrMYeckoro yCcTpoucTBa nokadaH Ha pucyHke 3.6.3. B nyHkte meHio DOT1.01 (DOT2.01)
BblIOMpaeTCca MCTOMHWK aHanoroBoro CurHana Ans ynpasneHus AMCKPETHbIM BbixogoM. Ha pucyHke 3.6.3, Ana npumepa,
MUCTOYHMKOM YyNpaBrieHus nepBbiM AUCKpeTHbIM Bbixogom DO1 BbibpaHa uamepsemas BenuumHa PV, a gns BToporo
OUCKPETHOro BbIXoAa — BbIXo PyHKLUMOHANbLHOro 6rioka MateMaTUYeCKNX BbIYUCTIEHWUIA.

B nyHkte meHiwo DOT1.00 (DOT2.00) BLibupaeTca noruka paboTbl nornyeckoro yctpowncrtea. Ha pucyHke 3.6.3
nokasaHo kak pabortaet komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas opMupyeTcsi Ha Bbixoae
noruyeckas euHULa, Koraa BXoAHOM curHan Haxoautces mexay yctaBkamu MIN n MAX. 3HayeHune aTux ycTaBoK 3aaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTopoMm cnyyae dopMupyeTca eAuHMLa Ha BbIXOAE TOrAa, 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
| |
| | y\
! ! DOT1.04] MAX ; :
| ' |
| | ' '
! | |pori.0si Hist ; ;
| | | | 1
| | 1 '
! ' |poT1.03 MIN ; :
| | : ~ : ‘ T
| | - . — =t
: : ®dopmMupoBaHue BbIXOOQHOrO CUrHana
| | [ — Ve T - - =1
| | K1 i E L
| | | l 1 1 :
! 1 y g = Bbikn/Bkn
l | | | | SR I
| : DOT1.02=, | | I_ i
| | =0(T) I -
; ; | L1 L1
F | DOT2.01! Norvyeckoe yCTpPoIicTBO 2
| | CpaBHeHue BxogHoro curHana c yctaekamu MIN-MAX DO2
| . _—_—_— - - - - -
! ! DOT2.00; Noruka pa6oTbl (0001 - 6onblue MAX)
| l F o)
[ ' [\ _—\
i i DOT2.04i MAX i
| | |por2.0si Hist P ;
| | 1 1 ! \
| | | 1 H ! 1
| | DOT2.03i MIN P i :
: : | \_ NS i i i -t
| I ! ' T T
: PopmMupoBaHue BbIXOOAHOIO CUrHana
_______________ —_—_————————— e — — — ]
| ! 1 1 1
K2 oo : :
| : 1 1 '
| ! : , , K2=0/1 Bbikn/Bkn
i [ I DO2 +—»
DOT2.02=, l t
=m ! -
| J, T

PucyHok 3.6.3 — [Quagpamma pobomel no2udeckux ycmpoticme

YnpaBnaTe NOrMYEcKUM YCTPOMCTBOM (€ro OTKMoYeHnem), ob0oOLLEHHON CuUrHanu3aumen MOXHO Takke 4yepes
nHTEepdeiic. BbIXogHON CUrHanm NOrMyYeckoro YCTpoMCTBa MOXET ObiTb CTATUYECKUM UMM UMMYMbCHLIM (OUMHAMUYECKUM) C
3aJaHHOM AnuHON wumnynbca. [pu cTaTMyeckoM BbIXOAHOM CUrHame JorM4eckoe YCTPOMCTBO hopMupyeT NOrnyeckyto
€[VHULY Ha MPOTSHKEHUM BpPEMEHW, Koraa napameTp BXOAUT B 30HY 3a[aHHYK JOrMKOW paboTbl. A Mpu UMMYIIbCHOM
BbIXO4HOM CUrHarne AfiMHa BbIXOAHOIO MMnynbca 3agaeTcs B nyHkTe MeHio DOT1.02. Ha pucyHke 3.6.3 UMNynbCHBIN CUrHan
1306paxeH cepor 3annBKOM CO BPEMEHEM ANUTENBHOCTU uMmnynbca T.

Bobixoag norudeckoro yctpowictea (0/1) nogaeTcs Ha AMCKPETHLIN BbIXOA, KOTOPbIA hOPMUPYET COCTOSIHWE pere
BbIKIN/BKI1. Takke 3Ha4yeHMe BbIXOAa FIOMMYECKOro YCTPOMCTBA 3anncbhiBalOTCsl B pernctpbl 2 u 3 (cm. Tabn. B.5).
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4. Acnonb3oBaHue No HasHaYeHuio

4.1 3kcnnyaTtauMOHHbIe OrpaHUYeHUs Npu UCNoNb3oBaHUKM Npeobpa3oBaTtens

411 MecTo yctaHoBkn npeobpasosaTtens MHC-13 gomkxHo oTBeYaTb CneayoLwwmmM yCroBUsaMm:

- obecneumBaTtb yaobHble yCnoBust Ans o6CnyxMBaHUsa U eMOHTaxa;

- Temnepatypa W OTHOCUTENbHAs BIAXHOCTb OKpYXalollero BO3A4yxa [AOMKHA COOTBETCTBOBATb
TpeboBaHUSIM KNMMaTUYECKOro NCMONHEHNsT Npeobpa3oBaTens;

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

- HanpsPKEHHOCTb MarHWTHbLIX MONEW, BbI3BAHHLIX BHELUHUMU WMCTOYHWKaAMW MEPEMEHHOrO0 TokKa 4acToTOoWn
50 Ny MnK BbI3BaHHbIX BHELUHVMW UCTOYHMKaMM MOCTOAHHOMO TOKa, He AoMmkHa npeBbiwaTh 400 A/m;

- napameTpbl BUbpaLmm AomKHbI COOTBETCTBOBATL UcrnonHeHunto 5 cornacHo MOCT 22261.

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

41.3 Bo Bpems akcnnyaTaumMm HeoBXoauMO CreauTb 3a TeM, YToObl NoACcoeAMHEHHbIe K U34envio NpoBoaa He
nepernambiBanuncb B MECTaxX KOHTAKTa C KNeMMaMmn 1 He MMENM NOBPEXOEHNIN N30NALUN.

4.2 NogroToBKa NnpeobpaszoBarens K MCNONb30BaHNIO. TpeboBaHUA K MeCTy YCTaHOBKMU
421 OcBoboaute npeobpasoBaTenb OT YyNaKoBKMU.

4.2.2 Mepen Havyanom MoHTaxa npeobpasoBaTens HeobXoAMMO BbIMOMHUTL BHELHWA ocMOTp. [pu 3aToM
06paTuTb 0cO6EHHOE BHUMAHWE Ha YNCTOTY MOBEPXHOCTU, MAPKUPOBKN 1 OTCYTCTBUE MEXAHUYECKMX MOBPEXOEHWNA.

4.2.3 T[lpeobpasosartens MNHC-13 paccuntaH Ha MOHTaX Ha BepTMKarbHON NaHenu anekTpoLMToB. BapuaHThbl
KpenneHusi npeobpasoBaTens nokasaHbl Ha pucyHke 4.2.1.

424 MpeobpasoBaTenb [OMKEH YCTaHaBMMBAaTbCA B 3aKPbITOM B3pbiBOOe3onacHoM u noxapobes3onacHom
nometeHun. Vicnonbayrite npnbop npu TemnepaType 1 BNaXHOCTU, OTBEYAKOLLMX TPEOOBAHMAM 1 YCITOBMAM SKCMyaTauum,
yKasaHHbIM B pasgene 1.3.6 HacTosLwen MHCTPYKUMK.

4.2.5 He 3arpomoxganTte NpoOCTPaHCTBO BOKPYr YCTPOWCTBA ANs HopManbHoro Ttennoobmena. OTteeaute
[OCTaTOMHO MecTa A eCTECTBEHHOW BEHTUNAUMM YCTPOWCTBA. He 3akpbiBanTe BEHTUMAUMOHHLIE OTBEPCTUS Ha Kopnyce
ycTporicTtBa. Ecnu npeobpasoBatens noaBepraeTcs HarpeBaHWIo, OIS ero oxnaxaeHus Ao Temnepatypbl Hwke 70°C,
MCNONb3yNTe BEHTUMSATOP.

4.2.6 abapuTHble 1 NpucoeanHUTENbHBIE pa3mepbl npeobpasosartend MNHC-13 npyBeaeHsbl 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 BbIXoAHbIe Lenun

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

4.3.2 KabenbHble cBs3n, coeguHsaowmne npeobpasosatens [MHC-13, nogknioyvaloTcs 4epes  KNemMmbl
CoeAuHUTENbHBLIX pa3beMOB B COOTBETCTBUU C TpeboBaHnaMu gencTaytowwmx "lMNpasunn yCTporNcTBa 3MeKTPOyCTaHOBOK" .

4.3.3 MogkntoveHne BXxoAoB-BbIX0OoB K npeobpasoBartento NMHC-13 npom3BoasT B COOTBETCTBUMM CO CXEMaMu
BHELUHWX COEAMHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

43.4 [Mpy NOAKMOYEHMN NUHUIA CBA3U K BXOAHBLIM W BbIXOAHLIM KNemmMam NpvHUManTe Mepbl MO YMEHbLUEHUIO
BMUAHWUSA HaBeOEHHbIX LWYMOB: UCMO/b3YyUme BXOAHbIE U (MnKn) BbIXOAHbIE LWyMONodasnsowme punbTpbl (B T.4. ceTeBble),
wymonoaasnswowne uUNbTpbl  ANa  nNepuddepurHbIX  YCTPOUCTB, UCMOMNb3yUTe BHYTPEHHWE UundpoBble UNLTPLI
aHanorosoro Bxoga npeobpasosartens MHC-13.

4.3.5 He ponyckaetcs obbeauHsaTb B OOHOM kabene (kryTe) uenwu, no KOTOpbIM MepefaloTcs aHanorosble,
MHTEepdENCHbIE CUrHamMbl U CUNIbHOTOYHbIE CUTHAMNbHbIE UMW CUMBHOTOYHBbIE CUMOBbIE Lenn. [1Nsg yMeHbLIeHNs HaBedeHHOro
LWyma OTAENUTE NNHUM BbICOKOTO HAMPSPKEHUS UMW FIMHUK, NPOBOASILUME 3HAYMTENbHbIE TOKW, OT APYIMX SIMHUIA, a Takke
n3beravite napannenbHOro Nn obLLEero NOAKIYEHNS C NIMHUAMW NUTAHNA NPY NOAKTIOYEHNN K BbIBOAAM.

4.3.6 HeobxoamMMocTb 3KpaHMpoBaHWs kabenew, No KOTOpbIM NepedaeTcs MHopMauus, 3aBUCUT OT OJINHbI
KabenbHbIX CBA3EW M OT YPOBHSA MOMEX B 30He Npoknagku kabens. PekomeHgyeTcs Mcnonb3oBaTb usonupylowme Tpyoku,
KaHarnbl, NOTKU NN 3KPaHNPOBAHHbIE NMUHUN.

437 lMpumeHeHVe 3KpaHMPOBaAHHOW BUTOW Napbl B NMPOMBILIMEHHBLIX YCIOBUAX SBMASETCA NPeAnoYTUTENbHBIM,
nockonbky obecrneymBaeT NonyyYeHNe BbICOKOrO COOTHOLLUEHNS CUTHAM/LLyM U 3aLumTy OT CUHAa3HOW NOMeEXM.

4.3.8 Mopkniovante crabunusatopbl WM LWymonoaaensowme GunbTpbl K NepudepUnHbIM YCTPONCTBaM,
reHepypyoLLMM 3NEKTPOMArHUTHbIE M UMMYNbCHbIE NMOMEXM (B 4aCTHOCTW, MOTopam, TpaHcdopmatopam, cofieHouaam,
MarHWTHbIM KaTyLIKam 1 ApYrMM yCTPOMCTBaAM, UMEOLLMM M3Ny4YatoLLmne KOMMNOHEHThI).

4.4 MogknroveHUe 3NMeKTPONUTaHuA npuoopos

4.4.1 BHUMAHME!!! Tlpu noakntoveHn anekTponuTaHust npeobpasosaTenen NMHC-13 cobniopgatb ykasaHus
mep 6e3onacHocTy pasaena 6.2 HacTosALEero pykKoBOACTBA.

442 [na obecneyeHus ctabunbHon paboTbl 060pyaoBaHUst KorebaHus HanpshKeHWs U 4acToTbl NUTaKLLENn
3MNeKTPOCeTM OOMKHbI HaxoouTbCa B Npedenax TEXHUYECKUX TpeboBaHWi, yka3aHHbIX B pasgene 1.3, a Ans kaxzgoro
COCTaBISOLLEr0 KOMMNOHEHTA CUCTEMbI — B COOTBETCTBMM C UX PYKOBOACTBaMM Mo akcnnyartauuu. MNpu HeobxoanmocTtu, ansi
HenpepbIBHbIX TEXHONMOMMYECKUX MPOLIECCOB, AOMKHA OblTb NpegycMOTpeHa 3allmTa OT OTKIIOYEHUS (UNN BbIXOA4A U3 CTPOS)
CUCTEMbI NOAAYU IMEKTPONUTAHNS — YCTAHOBKOW MCTOYHMKOB GecnepebonHOro nuTaHus.

443 [nsa npeobpasoatenen NMHC-13 ¢ ncnonHeHnemM ans nuTaHuMs OT CETU nepeMeHHoro Toka 220B nposoga
3MNeKTPONUTaHNA CeT! nepemeHHoro Toka 220B noaknoyaTCcsa pa3beMHbIM COeAUHUTENEM, PacnonOXeHHbIM Ha BEPXHEWN
naHenu npeobpasoBarens.

444  YcraHaBnuBas LUyMOMOAABNSOWMA (PUNbTP (CUTHamNbHbLIA UMW CETEBON), 06s13aTeNbHO YTOYHUTE €ro
napameTpbl (MCMoMNb3yemoe HanpsbkeHne 1 nponyckaemble TokW). Pacnonaravite domnbTp Kak MOXHO 6rvke K npubopy.

4.5 KoHdurypauumsa npeobpasoBartens
451 MpeobpaszoBatenu MHC-13 koHUrypupyloTCs Npy NOMOLLM MepeaHert naHenu npeobpasoBartens wunm
yepes ranbBaHMYECKN pasgeneHHbii uHTepdenc RS-485 (npotokon ModBus), 4To No3BONSET Takke UCMONb30oBaTb Npubop
B KayecTBe yaarieHHOro yCTponcTea npu paboTe B COBPEMEHHbIX CETAX yNpaBneHus n céopa nHopmaumu.

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

453 Mporpamma koHdurypaumm npeobpasosatens MHC-13 gomkHa 6bITb cocTaBneHa 3apaHee 1 odopmreHa
B Buge tabnuupl (cMm. npunoxenue M), 4To n3dasuT nonb3oBaTensi oT OLWMOOK NPy BBOAE NapamMeTPoOB KOHUrypauuu.

454 HasHayeHne anemeHTOB nepegHen naHenu, HasHayeHwe CBETOOUOOHLIX WHOWKATOPOB W KnasBwuLl
npeacTaBieHo B COOTBETCTBYOLWMNX pasgenax rnaebl 3. Mopsagok KoHGUrypaumm M3noxeH Hke B pasgene 4.7.
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4.6 Pexxum PABOTA

Mpeobpa3soBaTens NepexoauT B 3TOT PEXUM BCSAKUWA pa3, KOrga BKIYaeTCH NUTaHue. M3 3Toro pexvma MOXHO
nepentn B pexvm KOHPUTYPUPOBAHUE. [uarpamma pexumoB paboTbl M HacTpomku npeobpasosatensa [MHC-13
npvBefeHa Ha pucyHke 4.6.1.

B rpouecce paﬁombl MOXXHO OCYyLLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXumBaTb U3MepAemMylo BeNUYnHY
(TeKyLuee nnn HakonmneHHoe 3Ha‘—|eHVIF|). Kpome TOro, MOXHO OTCRexumBaTb Ha CBETOOMOAHbLIX WMHAMKATOpPax CurHanbl
TEXHOMNOMMYECKOM CUrHanu3auum npu npesbILUEHUN BEPXHETO UMW HWXKHEro NpenesioB OTKNOHEHUS. Tak e C MOMOLLbIO
COOTBETCTBYHLNX CBETOOANOOHbBIX MHOANKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexum
KOH®OUIrYPUPOBAHUE

PucyHok 4.6.1 — [Juaepamma pexumos pabombi u Hacmpolku npeobpasosamens NMHC-13

4.7 Pexxsum KOHOUTYPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexumMa BBOASIT NapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanMaaumm
OTKIIOHEHWIA, NapaMeTpbl unbTpa, NapaMmeTpbl 3agaHns TUna Bxoda, TWMa ynpaereHusl, napameTpbl CETEeBOro obmeHa,
napamMeTpbl KanubpoBKK, NapameTpbl BbIXOAOB U CUCTEMHbIE NapamMeTpsbl.

4.7.2 TMapameTpbl pasgeneHbl MO rpynnam, Kaxaas W3 KOTOpbIX HasbiBaeTcA "yposeHb". Kaxpgoe 3sapaHHoe
3HayeHue (3NEeMEHT HacTpoWku) B ITUX YPOBHAX HasbiBaeTcs "napametpom”. [lapameTpbl, uUcCnonb3yemble B
npeobpasoBatene NMHC-13, crpynnupoBaHbl B 13 ypoBHeEW 1 NpeacTaBneHbl Ha guarpamme (pucyHok 4.7.1).

4.7.3 BbI30B ypOBHS KOHbUrypaLuum n HacTpoek ocylecTansieTcs n3 pexuma PABOTA gnutensHbim, 6onee 3-x
CeKyHa, HaxaTuem knaeuium [O].

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

4.7.5 C nomowpto knasmw nporpammupoBanus [A] v [ V] BBect naponb: «P 02» 1 KpaTKOBpPEMEHHO HaxaTb
knasuwy [G1].

4.7.6 Ha undpoBom gucnnee nossutcsa HaszsaHue ypoBHs koHdurypauum: AIN1...SAVE - «A in I»...«5A0Ey.
4.7.7 Mocne BLIGOPa HY)XXHOTO YPOBHS HYXHO HaxaTb KpaTKOBPEMEHHO Knasuily noaTteepxaeHus [C1].

4.7.8 BbibpaB HeobxoouMBbIN MYHKT MeHIO knasuwamu [A] u [V], ons mogudukauum napameTpa Heobxoanmo
CHOBA KpaTKOBPEMEHHO HaxaTb knasuwy [E1].

479 Ha uncbpoBOM gucnnee B MusarmweM pexume BbiBEOETCS 3HA4YeHue napameTtpa BbIOpaHHOro nyHKTa
MeHI0: Hanpumep, «0001».

4.7.10 C nowmowbio knasuw nporpammupoBaHvs [A] u [V], npyn HeobGxoamMmocTw, MpPoM3BECTN WU3MEHEeHue
3HauYeHus BbIBGpaHHOrO NapameTpa, KpaTKoBPeMeHHO HaxaTb knasuuly [Q] — npeobpasosaTens cHOBa NepenaeT B Pexum
KOHdUrypaumum — Ha umdpoBOM AMCIee NosBUTCA HOMEP MPEeXHero BbIGpaHHOro NyHKTa MeHHo.
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4711 C nomowbio knaevw nporpammupoBaHus [A] n [V] ycTaHOBMTL cneaylowmin HeobGxoAWMbIA Anst
N3MEHEeHMWS 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] u
yAaepxusaTb ee 6onee 3-x cekyHA,.

4.7.13 [Janee BbiGpaTh crnefytoLLen ypoBeHb KOH(UIypaLmmn, KOTOPbIA HY>XHO M3MEHUTb. MNoBTOPUTb MYHKT 7 —12.
U Tak go Tex nop, noka He ByayT 3MeHeHbI BCE HY>XHblE€ YPOBHU KOHUIypaLum.

4.7.14 Bebi3BaTb ypoBeHb SAVE «5AuE» 1 coxpaHnTb BCce 3MEHEHHbIE 3HAaUYEHUsI B 3HEPTOHE3aBNCHMON NaMSTH.
Mpu coxpaHeHuM napamMeTpoB B 3SHEPrOHE3ABUCUMOW MaMATM BbIXOL4 W3 YPOBHS KOHGUIypauuu OCyLLecTBrsieTCs
aBTOMaTUYECKN.

4.7.15 EcnuM wn3MeHeHHble napameTpbl HEe COXPaHATCA B 9SHEpProHe3aBMCUMOM MamATu  (NapameTpbl
COXPaHsAIoTCA B onepaTMBHON NamsATH) BbIXOA U3 pexuma KoHUrypauum ocyllecTenseTcs gnutenbHbiM, 6onee 3-X cekyHa,
HaxaTuem knasuium [&] nnu No McTeueHUn BpEMeHN 2-X MUHYT.

<

l—

o

1]

<

o S U S S —

E I Mepexopn ocywecTBnsieTcs

X __d pnuternbHbIM HaxaTrem - T

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

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

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

Tabnuua 4.8.1 HasHaveHve u niankaums ypoBHen KoHdurypaumm

HasHa4yeHue ypoBHSs HasBaHue UHaukauusa

HacTpoiika napameTpoB nepeoro gyHKLMOHarIbHOro 6rnoka ]
AIN1 Hin |

HopMarnusaumm u MacluTabupoBaHust
HacTpoiika napameTpoB yHKLMOHanbHOro 6roka FNC1 F N [ ]’
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 l ,:]
ABcumcebl (X) onopHbIX ToYek NMHeapu3aumm curHana _
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNX1 L nu ,’

HopManusauum 1 maclutabmpoBaHus

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

PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1 E L N F
maclTabrupoBaHus

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

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

B panbHeviwem no TeKkCTy pyKOBOACTBA MAeT ccbinka Ha napametp B Buage XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHve YPOBH{, a YY — Homep nyHKTa MeHio (CMOTpU pucyHok 4.7.1).

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

BbIGPAHHOrO YPOBHA HeoBX0aMMO HaxaTb knasuuy [Q].
|\ Cv) e [Ins Boibopa napameTpoB Ha KaXgoM ypOBHE HeOOX0AMMO UCMONb30BaTb

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

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

A v ) npeablaywemy napameTpy.

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

e [Ina noateepxaeHus Bbibopa napameTpa HeoOXOAMMO CHOBa HaxaTb

Ca) knasuwy [G1].

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

e Heobxooumo NOMHMTB, YTO huKcauMsa M3MEHEHUI MPOUCXOOUT TOMbKO MO
HaxaTum knasuin [G1].

e Ecnn Ha ypoBHE KOH(MrypauuMum M HacTpoek Obin Bbi3BaH napameTp Ansi
MOAMMUKALUUN, U HEe HaXumanacb HW OfHa U3 KMNaBuLL B TeYeHMe OKOMo 2-X
MUHYT, npubop nepenget B pexvum PABOTA. [axe ecnu napameTp Obin
MOANMULMPOBaAH M HE HaXuMmanacb Knasuila [ﬂ], TO B 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 rnpousdsodumcs
0001 3anucb napameTpoB B SHEProHE3aBUCUMYIO NaMATb Mpou38oOuUMCs CneayoLwmm
obpasom:

1) MNpownssecT Mogndukaumio BCex He0BXoANMbIX MapamMeTpoB.
2) YctaHoBuTb 3HaveHne napameTpa SAVE.01= 0001.

3) Ha uudpoBom avcnnee noseATcs cumsonbl "SAVE", ykasbiBasi 0 TOM, YTO
NMPOVCXOAMUT Oonepauus 3anncy B SHEProHe3aBUCUMYHO NaMSTb.

4) MNocne ykasaHHbIX onepauni bygeT Nnpom3BeaeHa 3anvMcb BCeX MOANMULNPOBAHHbIX
napamMeTpoB B SHEProHe3aBMCMMY0 NamsaTb. [locrne npoBedeHus 3anvMcy napameTpoB
npubop neperiger B pexum PABOTA. [locne 3anucu napametp SAVE.01
aBToMaTtumyeckun yctaHasnmeaetcsa B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHusi Nonb3oBaTENbCKMX NapamMeTPOB Ha ypoBHe KoHdurypauun SAVE, ecTb BO3MOXHOCTb BEPHYTCS
K COXpaHEHHbIM HacTporikaM 1 KanmbpoBo4vHbIM koadhdmumeHTam Ha ypoBHe LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCA K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NPeanpuUATUM-U3roTOBUTENE, C BO3BPALLEHMEM K nNepBOHavanbHoe
KanmbpoBke aHanorosbIx BxoAoB 1 Bbixogos (LOAD.02).

Tabnuvua 4.10.1 — 3arpyska napameTpoB

3Ha4yeHue
MapameTp Ha3HauyeHue napameTpa MpumeyvaHune
napameTpa
LOAD.OO | Pa3spelueHne nporpaMmmMmupoBaHns no cetu 0000 MporpamMmmupoBaHve 3anpeLueHo
ModBus 0001 MporpamMmmupoBaHve paspeLleHo
LOAD.O1 3arpyska nonb3oBaTenbCKNX HAaCTPOEK U 0000 He npou3godumcsi
KannbpoBOYHbIX KO3 DULUNEHTOB 0001 3arpyska nonb3oBaTenbCKnx
HacTpoek
LOAD.02 | 3arpyska 3aBOOCKUX HACTPOEK 1 0000 He npousgodumcsi
KanmbpoBOYHbIX KOA(PPULMEHTOB 0001 3arpyska 3aBOACKMX HAaCTPOeK
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5. KanubpoBka n npoBepka npeodbpasoBartens

KanunGpoeka npeobpasoBaTens OCyLEeCTBNSAETCS:

e Ha 3aBopge-nsrotoButene npu Beinycke npeobpasosarens,

e [lonb3oBartenem:
- Mpu cMeHe avanasoHa u/unu snaa (Tok NMbo HanpsHkeHWe) BXOQHOIo curHana,
- NP NOAroToBKe K nosepke (kanubposke).

5.1 KannbpogBka y3na npeobpasoBaHusa curHana

5.1.1 [Ona npoBedeHuss KanvbpoBKM  y3na npeobpa3oBaHWs  cuUrHanma  HeobXoAMMO  MOAKMOYUTbL
npeobpasoBaTesib Mo cXeme npunoxenus b.4.

5.1.2 Mepen npoeepkol no MGOMY M3 ykasaHHbIX MYHKTOB MONIOXEHWSA NepeknovaTenen AOMKHbI OTBEYaTb
cXeme MoBepKU.

51.3 Mopatb HanpsxeHue nuTaHus Ha 6nok, no BonbTMeTpy PV1 aeBToTpaHcdopmatopom T1 ycTaHOBWUTHL
HanpsxeHve 220 B nameputb ToK notpebneHns amnepmeTtpom PA2, onpeaennts notpebnsemyto MOLWHOCTb U CPaBHUTL C
3Ha4YeHneM ykasaHHbIM B Tabnuue 1.3.5.

514 YcTtaHoBuTb curHan ¢ kannbpartopa G1, cootBetcTBytowmin 10% oT AvanasoHa namepeHus. Mponssectu
KOHTPOIb 3Ha4YeHMs Mo UMdpPOBOMY MHAMKATOPY NMUUEBOW NaHenu u no npubopy PA1, npu HeoGXOAMMOCTU — BbIMOMHUTL
KOPPEKTUPOBKY BENUYUHBI BLIXOAHOMO curHana conpotueneHneMm RP2 “YcraHoska «0»” (0,5 MA ans 6nokoB € BbIXOAHbIM
curHanom ot 0 MA go 5 MA, 2,0 mA ans 6nokoB ¢ BbIxogHbIM curHanom ot 0 MA go 20 mA u 5,6 mA gns 6nokos c
BbIXOA4HbIM curHanom ot 4 mA o 20 mMA).

5.1.5 YcTtaHoBuTb curHan c kanubpatopa G1, coorBetctBytowmii 100% OT Anana3oHa u3MepeHusi (BepxHWiA
npegen pasmaxa Lkansl uamepeHust). Npon3BecTy KOHTPOSb 3HAYeHUs No LMgpoBOMY MHOUKATOPY NULEBON MaHenu u no
npubopy PA1, npu HeobXxoouMOCTM — BbIMOMHUTE KOPPEKTUPOBKY BENWYMHBI BbIXOOHOTO curHana conpoTueneHnem RP1
“YctaHoBka « MAX»”. MoeTopuTb M. 5.1.4 — 5.1.5 Heckonbko pas.

5.1.6  [Onsa nepeHanapkvn 6noka Ha gpyrve BXOAHbIE/BLIXOAHBIE CUTHAmbl NCMONb3ynTe pUcyHoK 5.1.1 1 Tabnuupl
51.1n51.2.

YcraHoBka «0»

YcraHoBka «MAX» %/

PucyHok 5.1.1 - Cxema pacrnonioxeHusl opaaHo8 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
020 MA 1-2 - - 5-6 34
4:20 MA 1-2 1-2 - 5-6 34
. 3-4
010 B 1-2 - - 7-8 .
-5:5 MA 1-2 34 - 5-6 56
-20+20 MA 12 | 34 - 56 | 78
1-2
1010 B 1-2 3-4 - 7-8 i

Tabnuua 5.1.2 - MNonoxeHue nepemMbiyeKk And yCTaHOBKM Anana3oHa N3MEeHEeHNA BXOOHOIro curHana

BxoagHoun curHan XT1
OT0Apo 1A 5-6
OT0Ap025A 3-4
OT0OApDOS5A 1-2

51.7 Bpewmsa npeobpasosaHua ansa NMHC-13 ¢ 3aBoACcKON yCTaHOBKOW paBHO 6 CekyHAam - 3TO MakCMMarnbHoe
Bpemsi, Heobxogumoe Ans npeobpa3oBaHWs 3HAYEHUs] BXOLHOTO CUrHama npy peskom ero uaMeHeHun (Bo BeCb AnanasoH
wkanel - oT 0% Ao 100% wnn HaobopoT). Ecnu HyXHO nepeHacTpouTb AAaHHOE BPEMSI HYXXHO W3MEHWUTb MOMoXeHune
nepembidek J7 n J8 (cm. pucyHok 5.1.1) B cooTBeTcTBMM C Tabnuuen 5.1.3.

Tabnuua 5.1.3 - NonoxeHue nepemblyvek ANs yCTaHOBKN BpeMeHu npeobpasosanus MNHC-13

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

5.2 KanubpoBka y3na nHamkauum n ynpasrneHus

5.2.1 Ons npoBegeHus kanubpoBKM y3na WHOWKaUMM W ynpaBreHus, nogkmoumTe O6rok no cxeme
npunoxexus b.4.

5.2.2 B pexvume KOHOUIYPUPOBAHWE vyctaHoBuTe napameTp CLI1.00 "KanubpoBka Hynsi curHana,
rnogaBaemMoro Ha hyHKLMOHamNbHbIM 6ROk HopManusauum u MaclutabrupoBaHus".

5.2.3  V3meHsia BxoAHOW curHan kanunbpatopom G1 nepeMeHHOro Toka, BbICTaBUTb 3HaYeHWe BXOOHOMO curHana
paBHoe 10% (HavarnbHOe 3HayeHue).

524 Haxumasn knasuwm [A] wnu [V] ycTaHoBUTE Ha Aucnnee npeobpasoBaTens 3HaAYeHWEe B TEXHUYECKMX
eavHuuax, coorsetcraytowee 10%. Haxmute knasumwy [0].

5.25 B pexunme koHdwurypaumm yctaHoBute napameTrp CLI1.01 "KanubpoBka makcumyma curHana,
nopgasaemoro Ha dyHKLUMOHanbHbIN 6110k HopManusaumm n MaclTabuposaHus "

5.2.6 M3aMeHsis BxogHOWM curHan kanubpatopom G1 nepeMeHHOro Toka, BbiCTaBUTb 3HA4YEeHNEe BXOAHOro curHana
paBHoe 100% (koHe4Hoe 3HaveHue).

5.2.7 Haxumasn knasuwm [A] wnu [V] ycTtaHoBUTE Ha aucnnee npeobpasoBaTens 3HaAYeHWEe B TEXHUYECKMX
eavHuuax, coorsetcTeytowee 100%. Haxmute knasuiy [ﬂ].

5.2.8 [Ona 6Gonee TOYHOW KanMOpOBKW KaHara MOBTOPWUTE YyKa3aHHble Bbile onepauun (nN.5.2.3 — 5.2.7)
HeCKOJIbKO pas.

Heob6xodumo nomMHuUmMb, 470 nocre nposeaeHuna KaJ'IVI6pOBKVI Heobxoanmo npon3BecTn 3anmcb napameTpoB B
9HeproHesaBncuMMyro namATb, B NPOTUBHOM Cliydyae BBeOEeHHaA VIHdI)OpMaLI,VIFI He 6yp,eT COXpaHeHa npun OTKIMKYeHUn
NMATaHUA npe06paaoBaTenﬂ.
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5.3 J1V|Heapv|3au,m| 0T06pa>KeHm| CUrHana aHanoroporo sxoga

®PyHKUMS nVHeapusauun peanusoBaHa B (PyHKUMOHanbHOM 6noke Hopmanusauum u  maclTabupoBaHus.
JInHeapusauns faeT BO3MOXHOCTb MPaBUbHOrO PM3NYECKOrO NPeACcTaBNeHNs HENVHENHbIX perynmpyembix 1 nsmepsiembix
napameTpos.

Mpun MHAMKaLMKN NuHeapu3npyemon BENNYMNHLI, ONPeaensLWMMM napameTpammn ABNAITCA HavanbHOe U KOHEeYHoe
3HaveHune LWKanbl (MPOLEHTHOe OTHOLUEHWE K AuManas3oHy M3MepeHWs), NOMoXeHve AeuumManbHOro pasgenvTens, a Takke
3KBMAWCTAHTHbIE OMOPHbIE TOYKM NMHeapu3aunn. Kpueas nuHeapusaumm MMeeT «NpenomMiieHns» B OMOPHbIX TOYKaX.

5.3.1 NapameTpbl NnuHeapu3auum
Hanpumep, napameTpbl NMHeapu3aummn dyHKLMoHansHoro 6noka HopMmanusauum macliTabupoBaHus cnepyoLme:

KoHgpueypayusi nepeo2o u emopoz2o 6s10ka

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

Abcuucchbl OMOPHbIX MOYeK JIuHeapusayuu

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

OanHaMbl OMOPHbIX MOYeK JIuHeapusayuu

LNY1.00 OpauHaTa HayanbHOro 3HayeHus (curHan B Tex. ed. oT -9999 no 9999)
LNY1.01 OpgwuHata 01-ro yyacTtka
LNY1.02 OpawuHaTta 02-ro yyacTtka
LNY1.38 OpauvHata 38-ro yyactka
LNY1.39 OpauHata 39-ro yyacTka

5.3.2 OnpeaeneHune onopHbIX TOYEK NIMHeapu3auum
5.3.2.1 OnpedenieHue Konuyecmea y4acmkos IuHeapusayuu

Mocne onpepenexHna HeobxogMmoe KONMMYECTBO YYacCTKOB NuHeapu3auum Heobxoaumo 3agatb 9TO 3HayeHue B
napameTpe AIN1.06. MNpeaenbl nameHeHns napameTtpa AIN1.06 - ot 0000 go 0039. [eummanbHbin pasgenuTtens (3anatas)
ans ypoHs LNY1 GepeTcs ¢ ypOBHsSi HACTPOMKM OyHKLMOHANbLHOro 6roka Hopmanmaauuu n macwtabvuposaHusa AIN1.03.

Bbibop HeobxoaMmoro KomnmyecTBa YYacTKOB INWHeapusauuMnm MNpouM3BOAMTCA U3 coobpaxeHust obecneyeHus
Heo6XxoaMMONM TOYHOCTU U3MEPEHMS.

5.3.2.2 OnpedernieHue 3Ha4yeHUl OMOPHbIX MOYEK TUHeapusayuu

[na Kaxgoro 3HayeHus UHOUUMPYEMOro BXOAHOro curHana Yi (B TexHuyeckux egmHuuax ot —9999 go 9999 c
y4eTOM [euMMarnbHOrO pasfaenutens) BblYMCIUTb COOTBETCTBYIOLLYIO (OUM3NYECKYHD BENUYMHY M3 COOTBETCTBYHOLLMX
yHKUMOHanNbHbIX (rPagupoBOYHBIX) Tabnuy. 3TO MOXHO caenaTb Takke rpauyeckm n3 COOTBETCTBYOLLEN KpUBOWM (npwu
HeobXxoaAMMOCTN UHTEPNONMPOBATh) M 3a4aTh 3HAYEeHME AN COOTBETCTBYIOLLEN ONOPHON BENWUYMHbBI BXOAHOTO (DN3N4ECKOro
curHana Xi (B %, ot 00,00% A0 99,99%).
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5.3.3 NMpumep nuHeapusauum curHanos

Mpumep JNuHeapusauusa curHana, nogaBaemMoro Ha (pyHKLMOHanbHbIN 6NOK
HOpManu3auum U maclTabupoBaHus, NpeacTaBreHHas rpaduyecku (KpUBown)

MHanumpyemoe 3HayeHune B PeanbHas xapaktepucTuka,
TEXHUYECKMX eanHULax npencTaBneHHas rpadunyeckn
A A
OpguHaTta
3-ro yuactka | 9999
g JlnHeapuso-
750,0 3-1 yu. BaHHas
(2)p,D,VIHaTa xapakTe-
-ro yyacTka | puctuka
2-1 yu. o
OpguHaTta 350,0 11322 A;oro
1-ro yyacTka A
curHana
1- y4.
| >
20,00 50,60 / 60,00 /99,99
HavanbHoe Abcumcca Abcumcca Abcumcca
3HayeHne 1-ro yyacTka 2-ro y4acTtka 3-ro yyactka

PucyHok 5.3.1 - [luHeapu3ayus cueHana, nodagaemMozo Ha (byHKUUOHarbHbIU 6510K HopManu3ayuu u
MacwmabuposaHrusi, npedcmasnieHHasi epagudecku (kpugod)

KoHgpucypupyembie napamempsi Onsi npumepa 1:

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

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

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxuBaHune - Komnnekc paboT, KoTopble NPOBOAATCA NEPUOANYECKM B NITAHOBOM NoOpsaKe
Ha paboTocnocobHoM npubope ¢ Lenbio NpefoTBpaLleHs OTKa3oB, NPOASIEHNS ero cpoka Cryx0Obl 3a CYET BbIABMEHUS U
yCTPaHeHWs NPeA0TKa3HOro COCTOAHUS A5 NOAAEPXaHNS HOPManbHbIX YCMOBUIA 3KChnyaTauum.

6.1.2 TexHnyeckoe 06CJ'Iy)KVIBaHVIe 3aKrn4vaeTcAa B npoBeaeHnn pa60T MO KOHTPOJIK0 TEXHUYECKOIro COCTOAHNA U
nocneaywowemMy ycTpaHeHU HeOoCTaTKOB, BbIABMIEHHbIX B MpouLecce KOHTPOnA, npocpmnakmqecn(omy O6Cﬂy)KI/IBaHI/II'O,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHoOCTbo, ANUTENBHOCTBEIO U B onpeaerieHHOM nopsanke; yCTpaHeHUK OTKasos,
BbIMNOJIHEHNE KOTOPbLIX BO3MOXHO CUlaMK nNepcoHana, BbiNOJIHAKOLWEro TexHn4eckoe O6CJ'Iy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHebGpexeHne MepamMu NPeAOCTOPOXKHOCTUA U NPaBUNIaMn 3KCNyaTauum MoOXeT CTaTb NPUYNHON
TpaBMUPOBaHWUA NepcoHana unv noBpexaeHns o6opyaosaHus!

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

6.2.3 K akcnnyataumm npeobpasoBaTtens AONyckalTCa nuua, umelwume paspelleHne ans pabotbl Ha
anekTpoycTaHoBKax HanpsxeHvem o 1000 B 1 n3yunslume pykoBoACTBO NO 3KCNfyaTaumm B NONHOM obbeme.

6.2.4  Okcnnyatauusi npeobpasoBaTens pas3pellaeTcs Mpu HanmMyMnm MHCTPYKUMM MO TexHuke 6Ge3onacHocTw,
YTBEPXKOEHHOW NpeanpusaTuemM-noTpedbutenem B YCTAaHOBMEHHOM MOPSAKE W y4YWUTbIBalOLWLEN crneunduky npuMeHeHUst
npeobpa3oBatens Ha KOHKpeTHOM obbekTe. [Mpu akcnnyatauum Heobxoammo cobniopjaTe TpeboBaHUA LeNCTBYHOLLUX
npasun MT3 n MNTB ans anekTpoycTtaHoBoK HanpsixxeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodunakTuyeckme paboTbl OOMKHbI  MPOBOAUTBCA  MPU  OTKIHOYEHHOM
3MNeKTPOnUTaHnu.

6.2.6 38I'IpeLLl,89TCF| noakKntoyaTb U OTKNKYaTb COegUHUTENN NPU BKIMKOYEHHOM 311€KTPONUTaHUN.

6.2.7 TwartenbHo npou3BoAWTE MNOAKIIOYEHME C cobnogeHVeM MNONsiPHOCTU BbIBOAOB. HenpaBunbHoe
NOAKIIOYEHNE UMM NOAKIIOYEHNE Pa3beMOB MPU BKITHOYEHHOM MUTAHWU MOXET MPUBECTU K MOBPEXOEHMIO SIEKTPOHHBLIX
KOMMOHEHTOB npubopa.

6.2.8 He nopgknoyanTe HENCNONb3yeMble BbIBOAbI.

6.2.9 [lpu pasbopke npeobGpasoBaTens AN YCTpaHEHWUsI HeucnpaBHOCTEN NpeoGpasoBaTenb AOMKEH ObiTb
OTKITHOYEH OT CETU 3NEKTPONUTAHMS.

6.2.10 [lpu n3BneYeHUn npeobpasoBaTesis U3 Kopryca He MpuKacanTecb K ero aNeKTPUYecKUM KOMMOHEHTaM U
He nofBepranTe BHyTPEHHWE Y3rbl M YacTy yaapam.

6.2.11 Pacnonarante npeobpasoBaTernb Kak MOXHO Aanee OT YCTPOWCTB, FEHEPUPYIOLLUX BbICOKOYACTOTHbIE
n3nyyeHme (Hanpumep, BY-neun, BY-cBapouHble annapartbl, MaluvHbl, WM NpubOpbl, UCMOMb3YIOLWME MMMYIbCHBIE
HanpskeHus) Bo nsbexaxue cboes B paboTe.

6.3 Nopsanok TexHn4yeckoro o6cnyxuBaHus

6.3.1 B 3aBuncumocTn ot perynapHoCcTn nposeaeHNUa TexXxHn4eckoe O6Cﬂy)KVIBaHMe OOIMKHO ObITh:
a) nepnogn4ecknmMm, KOTopoe BbINOJTHAETCA Yepes KaneHOapHble NPOMEXYTKN BPpEMEHN;

6) afanTuBHbIM, KOTOpPOE BbINOJTHAETCA No HGO6X0,CI,VIMOCTI/I, TO eCTb, B 3aBUCUMOCTU OT (*)aKTVILIeCKOFO COCTOSAHUA
npeobpasoBaTtens u Hanmumsa cBob6oAHOro 06CnyXUBaLWEro nepcoHana.

6.3.2  YcTaHaBnuBaloTCH TakvMe BUAbl TEXHNYECKOrO 06CnyXnBaHUA:

a) TexHu4eckoe oBCnyxXuUBaHME NPU XpaHeHUW, KOTOPOEe 3akriyvaeTcs B NepekoHcepBauum npeobpasoBaTens npu
[OCTUXKEHUM NPEeAEenbHOro cpoka KOHCepBauuuM BO BPEMS XpaHEHUs B COOTBETCTBUM C TpeboBaHWSIMU 3KCMnyaTaluyoHHOM
[OKyMeHTaLuu,;

6) TeXHn4eckoe 06CJ'Iy)KVIBaHVIe npu TpaHCNOPTUPOBKE, KOTOPOE 3aKrnk4yaeTcd B NOAroTtoBke npeoGpasosaTenﬂ K
TPpaHCNOPTUPOBaAHUK, AEMOHTaXe U3 TEXHOJI0rM4eCcKoro 060py,EI,OBaHVIF| 1 ynakoBKe nepen TpaHCnopTnpoBaHNEM;
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B) TEXHMYeckoe obOCnyXMBaHWE NpW 3KCrslyaTaumu, KOTOPOe 3akn4vaeTcst B NOArOTOBKE nNpeobpasoBaTtens nepep,
BBOAOM B 3KCMflyaTauuio, B Mpouecce ee 3KcnfyaTauMm W B MEepuoguyeckoi npoBepke paboTocnocoBGHOCTU
npeobpasoBaTens.

6.3.3  Tlepuognyeckoe TexHUYeckoe OOGCHyXMBaHME MNpU 3KCnnyatauuu npeobpasoBaTens ycTaHaBMMBaeTCs
noTpeGuTeneM C Y4eTOM WHTEHCUBHOCTM W YCMOBWI 3KCMUlyaTauuM, HO He pexe 4YeM oauH pa3 B rod. [Ons
npeobpasoBatenein MHC-13 uLenecoobpasHa exekBapTalnbHasi MEPUOANYHOCTb TEXHUYECKOTO OGCIyXMBaHWUSA MNpu
aKcnnyaTaumu.

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

6) NpoBeEpPUTL COMPOTMBMEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeobpasoBaTens.

6.3.5  TexHmyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCS OOCMAYXWBAOWWUM NepcoHanoMm B Creaylolem
nopsigke:

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

6) npoBepuTb HaAEXHOCTb KpenneHus npeobpasosaTens;

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

6.4 MNMopsAanok npoBegeHNA NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu

6.4.1.1 [MpoBegeHne NOBEPKN JOIMKHO BbINONMHATLCA B CrEeAYOLWNX YCNOBUSIX:

Temnepartypa okpyxatoLero Bo3gyxa (20+5) °C;

OTHOCUTENbHAsA BNaxHocTb Bo3ayxa oT 30 fo 80%;

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

HanpshkeHne nutaHusa 220B + 4.4B;

COMpPOTMBIEHME Harpysku Anst 6nokoB C BbIXoAHbIM curHanom ot 0 go 5 MA pgomkHo OblTb paBHO
2+0,1 kOm, a gnsa 6nokos ¢ BbixogHbiM curHanom ot 0 go 20 mA (ot 4 go 20 mA) — 500+0,1 Owm;

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

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

6.4.1.2 Bce cpeacTtBa n3amepeHus OOMKHbI UMETb AENCTBYHOLLNE AOKYMEHThI MO MX NOBEPKE UMY aTTecTauun.

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

Tabnuua 6.4.1 — Onepaunn 1 cpeacTea NoBEpPKK

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

BHewwHnin 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 Iy,
MOLLHOCTbIO He MeHblue 0,25 kBa Ha CTOpOHE BbLICOKOrO HanpsiXKeHusi, C
NOrpeLIHOCTBI HAaNPsXKeHWst UcnbiTaHnsa He 6onee +5%.

Onpepenexune 6.4.4 MerommeTp C BepxHew rpaHuiuen wnsmepeHuss He medbwe 40 MOwm,

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

OnpeaeneHne oCHOBHOM 6.4.5, Kanubpatop H4-11

NOrpeLLIHoCTn 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 .

Onpegaenexune nynbcaumm 6.4.7 Ocuunnorpad, ¢ ananasoHom nsmepenusi ot 1 go 200 mB, Rex> 1 MOMm.
BbIXOAHOrO curHana
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6.4.2 BHewwHu ocmoTp
6.4.2.1 [lpu BHewHeM OCMOTpe MNpOBepbTe KOMMMEKTHOCTb WU MapKMpOBaHWe, Hanuuve Krnemm, OTCyTCTBUE
MeXaHN4YeCKNX MOBPEXAEHUN.

6.4.3 UcnbiTaHWe 3aneKTpuyeckon NpoYHOCTU U30NALUN
6.4.3.1 VcnbiTaHne aneKkTpuyeckom NPOYHOCTU U30NAUUKM NPOBOAUTL MO cxeme npunoxeHus B.3 no metoguke
FOCT 21657-83 Ha npoboliHo yCcTaHOBKE MOLLHOCTbLIO He MeHbLuee 0,25 kKB npu OTKNoYeHHbIX OT B6M1oka BHELIHUX Lensix.

6.4.3.2 WcnbiTatenbHoe HanpsbkeHue yactotonm 50 My gencreyowmm 3HadveHnem 2000 B npuknagbiBaTb Mexay
Toukamm A, B, C, D n E no cxeme npunoxernsa b.3. NMHC-13 cuntaTb BblgepXaBLWUMM UCMbITAHNE, €CNU He COCTOSNOCh
npo60os NNy NOBEPXHOCTHOTO NEPEKPLITUS N30MALMMN.

6.4.4 OnpepeneHne cONpPoOTUBIIEHUA U30ONALUK
6.4.4.1 W3amepeHne anekTpu4ecKkoro CoNnpoTUBIIEHNS N30NALMKN, MPOBOANTL NPU OTKMIOYEHHBIX OT 6r10Ka BHELLHUX
Lenen ¢ NomMoLLbio MerommeTpa Mexay Todkamu A | B, C, D n E no cxeme npunoxenus b.3.

6.4.4.2 W3mepeHne 3nekTpu4ecKoro COMPOTMBIIEHUS W3ONSALUW MPU MOBLILEHHON BMAXHOCTW NPOBOAWTL Ha
NPOTSXEHUM 3-X MUHYT nocre nsenedennsi NMHC-13 n3 kamepbl BNaXXHOCTHU.

6.4.4.3 W3mepeHne anekTpuM4eckoro COMNpoTMBNEHUS M3onAuMn And TemnepaTypbl Bbiwe 35°C npoBoAAaT nog
HanpsbkeHWem pasHol nonsipHocTn He Gonee 130 B nocne Bbigepxku MHC-13 npu TemnepaType BepxHero paboyero
AnanasoHa He MeHee 2-x YacoB. OTCYET CONPOTMBIIEHUSI U30NSALMMN HYXXHO OCYLLECTBNSATL NOCME NEPBON MUHYTbI C MOMEHTA
BKITHOYEHMS U3MepUTENbHOro npeobpasoBarerns.

6.4.4.4 TMHC-13 cunTaeTcsa BblAepXaBLLUMM MCMbITAHNE, €CMN U3MEPEHHbIE 3HaYEHUsI CONPOTUBIIEHUSA N30NALMK
mexay Todkamu A, B, C, D n E He meHee 20 MOwm.
6.4.5 OnpeneneHne 0OCHOBHOM NOrPeLUHOCTH

6.4.5.1 Tloeepky MHC-13 npoBoanTe No cxeme npunoxexus B.4. MNepen nosepkon no nboMy U3 ykaszaHHbIX
NMYHKTOB MOSTOXEHNsI NepeknioyaTenein 4OMKHbl OTBeYaTb CXEME NMOBEPKM.

6.4.5.2 [llopaTb HampsxeHue nuTaHus Ha 6nok, no BonbTmMeTpy PV1 aeToTpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsbkeHne 220 B nameputb Tok noTpebneHusa amnepmeTpom PA2, onpeaenvtb notpebnaemyto MOLLHOCTb No dopmyne
P=U*l n cpaBHUTb C 3Ha4eHNeM ykazaHHbIM B Tabnuue 1.3.5.

6.4.5.3 [Mpu HeobxogUMOCTH, BbIMNONHUTL KanuMbpoBKy y3na npeobpasoBaHusi curHana (n. 5.1.4 — 5.1.5).

6.4.5.4 V3meHsasa BXoOHOW curHan Ha nctoyHuke G1 ycTaHOBUTbL nooyepeaHo BxoaHble curHanbl X: Xio, Xos, Xso,
X7s, X100. AnanasoH BxogHoro curHana X Belbupaetcs no tabnuue 6.4.5.1 n cornacHo OKyMEHTaLuUKM 3akasa.

6.4.5.5 [Mo munnnamnepmetpy PA1 3admkcmpoBaTb cooTBeTCTBYHOLME 3HAYeHUst Y: Yo, Y25, Ys0, Y75, Y100 M
3HayeHusi, otobpaxaemble Ha aucnnee NMAPAMETP nepepgHeinn naHenu npeobGpa3soBaTtensi. 3a 3HaveHue Y B Kaxgom
KOHTPONBLHOWN TOYKE NPUHATE cCpeaHee U3 NATU N3MepeHuii No munnuamnepmeTpy PA1.

Tabnuua 6.4.5.1 — 3HauyeHus1 nokasaTenen NPOBEPKM OCHOBHOW MOrpeLlHocTH npeobpasosanns NMHC-3

3Ha4yeHus1 BXogHoro curdHana X B
KoHTponbHbie o
TOuKN KOHTPONbHbIX TOYKaX, ANl BXOAHbIX PaccunTaHHOe 3HauYeHue BbIXOQHOro curHana, Yp, % OcHoBHas
BXOQHOFO c;ruanos, A S0 AsoTs S A7 norpAeml:/ocm,
ManasoH T 0 MA fo T4 MA go 0, %
curHana, Xo, oT0AM05A OT0 MA fo 5 MA MA MA

X1o0 0,50 0,50 2,00 5,60 0,25
Xos 1,25 1,25 5,00 8,00 0,25
Xso 2,50 2,50 10,00 12,00 10,25
X75 3,75 3,75 15,00 16,00 0,25
X100 5,00 5,00 20,00 20,00 10,25

6.4.5.6 OCHOBHY MOrPELUHOCTb AN1S 3HA4YeHUN Yo, Y25, Yso, Y75, Y100 BbIUMCISIEM 3a crnieaytoLLen hOpMyIIoN:

_YB-Yp

Yu

Ao x100%

loe:

Ao — OCHOBHasi NOrpeLHoCTb, %;

Yp — paccuntaHHOE 3HaYeHNE BbIXOLHOMO CUrHana npy TOM XXe 3Ha4YeHUM BXOOHOrO CUrHarna 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 NnepemMeHHOro Toka NpUHSATL Hanbonbliee 13
MOJSy4YEeHHbIX 3HAYEHWI B NIOGON U3 KOHTPOSbHbLIX TOYEK.

6.4.5.8 3HayeHMe OCHOBHOW MNOrpeLUHOCTU Yy3na npeobpas3oBaHus curHana nepeMeHHOro TOoKa He [OOMMKHO
npesbiwaTh + 0,25%.

6.4.5.9 OCHOBHYIO NOrPELLHOCTb N3MEPEHUS y3na MHANKaLUMM 1 ynpasneHus onpeaenvTs no opmyne:
v =PVBVBbIX PVBVBEI

loe:
PVBbIX.p — pacyeTHOe 3HaYeHWe BXOOHOro curHana, otobpaxaemoe Ha gucnnee NAPAMETP B npoueHTHou
wkane (10%, 25%, 50%, 75%, 100%);
PVBbIX. — OeNCTBUTENBHOE 3HAYEHNE BXOOQHOIO curHana, otobpaxaemoe Ha aucnnee NMNAPAMETP, %.

6.4.5.10 3HayeHne OCHOBHOW NOrPELLIHOCTM Y3Nna UHAMKALMU 1 YNpaBneHnst He AOMKHO npeBbiwaTh + 0,25%.

6.4.6 MpoBepka BNUAHUA HArpy3kn Ha BbIXOAHOMW aHaNoroBbIM CUrHan

6.4.6.1 YcTaHOBWUTb BbIXOQHOW curHan kanmbpatopa G1, COOTBETCTBYHLUUA KOHEYHOMY 3HAYEHUIO BXOOHOro
curHana 6noka. Pa3omkHyTb nepekntodatens S1 n no munnuamnepmeTtpy PA1 3admkcupoBaTb 3HAYEHUS BbIXOLHOMO
curHana. [JonyctMMoe 3HadeHue [AOMOMHUTENbHOW MOrpeLlHOCTW MPU U3MEHEHWMU COMPOTUBIIEHUS Harpy3ku He LOIMKHO
npeBbiwaTh £0,1% OT AMana3oHa U3MEHEHMS COOTBETCTBYIOLLErO CUrHana.

6.4.6.2 TIHC-13 cuuTaTh npowledwnM MOBEPKY, €Cnu ANA BCEeX M3MEPEHHbIX 3HaYeHWn Y HaxoauTcs B
yKasaHHbIX npugenax.

6.4.7 OnpeaeneHue nynbcauum BbIXOQHOFO cUrHana
6.4.7.1 YcTaHOBWTb BbIXOQHOW curHan kanubpaTtopa G1, COOTBETCTBYHLUUA KOHEYHOMY 3HAYEHUI0 BXOOHOro
curHana 6noka. PasomkHyTb nepekntodatens S1 n no ocumnnorpady P1 onpegenvts nynbcaumio BbIXOAHOMO curHana.

6.4.7.2 BEI'IW-IVIHy aMnnnTygbl Nynbcaunn BbIXOOHOIO CcUrHana npe06pasoBaTenﬂ onpegenntb nytemMm namepeHus
nepemMeHHON COCTaBMSALWEN BbIXOAHOMO curHana ocumnnorpadom P1 ¢ 3akpbITbiM BXOAOM M BXOAHBIM CONPOTUBIIEHUEM HE
MeHble 1 MOm. BenunuunHa aMnIINTygHOro 3Ha4deHuna nynbCcauun BbIXOOHOINO CuUrHana He OOJ1KHa npeBblllaTb NMONOBUHbI
rpaHuubl 4ONYyCTUMOro 3Ha4YeHuA OCHOBHOW NOMPELLHOCTW.

http://www.microl.ua e [THC-13 e ver. 43.03 e [IPMK.411521.001 PO u3m. 1.03, 24.03.2014



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

32

7. XpaHeHuMe 1 TpaHCNOpPTUPOBaHUE

7.1 YcnoBusa xpaHeHusa npeo6pasoBarens
7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He MeHbLue 1 roga.

7.1.2 MpeobpasoBaTenb AOMKHO XPaHUTLCA B CYXOM M BEHTUIMPYEMOM TMOMELLEHUM NpU TemnepaTtype
okpyxatwero Bosgyxa ot MuHyc 40°C go nntoc 70°C n oTHocutenbHow BnaxHocT ot 30 go 80% (6e3 koHaeHcauumu
Bnaru). [laHHble TpeboBaHUS SBAAIOTCS PEKOMEHAYEMbIMM.

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

714 B npouecce xpaHeHMM uUnu aKchyaTauun He Knagute TshKenble npeaMeTbl Ha npeo6pazoBaTenb n He
nogBeprante ero HAKaKoMy MexaHM4eCcKoMy BO3AENCTBUIO, TaK Kak yCTpOVICTBO MOXeT aecopmmnpoBaTbCa U NOBPEeAnNTLCS .

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

7.21 TpaHcnopTupoBaHue npeo6paaoBaTenﬂ B yNakKoBKe npeanpuaTua-n3rotoButTena ocyulecTtBndaeTcAa BCceMmun
BUOAMU TpaHcnopTa B KpbITbIX TPAHCNOPTHbLIX CPeAcTBax. TPaHCNOPTUPOBaHNE CaMONeTaMn AOSMKHA BbINOMHATLCS TONbKO
B oTannBaemMbIX repMeTu3npoBaHHbIX OTCEKaX.

7.2.2 MpeobpasoBaTenb AOMKEH TPAHCNOPTUPOBATLCA B KMMMATUYECKUX YCIOBUSIX, KOTOpPblE COOTBETCTBYIOT
ycnosuam xpaHenus 5 cornacHo FOCT 15150, Ho npu gaBneHumn He Huxe 35,6 klMa 1 Temnepatype He Hwxke MmuHyc 40 °C
UNN B yCNoBUSX 3 MPU MOPCKMX NepeBo3Kax.

7.2.3 Bo BpeMsl rpy3o-pasrpy3ouyHbix paGoT M TpaHCMOPTMPOBAHWM 3anakoBaHHbIA NpeoGpasoBaTtenb He
JOJKeH noaBepratbCs pPes3kuM yaapam W BrUSIHAIO aTMocepHbIXx ocafkoB. Crnocofb pasmelleHVs Ha TpaHCMOpPTHOM
CpeacTBe JOIHKEH MCKMNoYaTh NepemMelleHre npeobpasoBaTens.

724 Mepen  pacnakoBbiBaHWMEM  MOCMEe  TPaHCMOPTMPOBaHMSA  MpW  OTpULATENbHOW  Temnepartype
npeobpasoBaTens HEOOXOAMMO BblAepXaTb B TeYeHMe 3 4acoB B yCroBusix xpaHeHus 1 cornacHo FOCT 15150.

8. NapaHTUu nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpyeT COOTBETCTBME Mpeobpa3oBaTens TexHuyeckum ycnosusam TY Y 33.2-
13647695-009:2006. MNpwn He cobnogeHun notpebutenem TpeboBaHU YCNOBUI TPAHCNIOPTUPOBAHWS, XPaHEHWS!, MOHTaxa,
Hanagky u aKkcnnyaTaumm, ykasaHHbIX B HACTOSILLLEM PYKOBOACTBE, MOTPEOUTENb NMLaeTCsi NpaBa Ha rapaHTuo.

8.2 [apaHTUAHBIN CPOK aKcnnyaTauuMn - 5 neT co AHA OTrpy3km npeobpasoBaTens. [@paHTUMHBLIA CPOK
KCnnyataunv W3genui, KOTopble MNOCTaBMAIOTCA Ha 3KkcnopT - 18 MecAueB €O AHA NpocrefoBaHus WX 4yepes
rocyfapCTBEHHYI0 rpaHuLy YKpauHbl.

8.3 Mo poroBopeHHOCTM C n0Tpe6v1TeneM npegonpuaTne-n3rotoBnTeNb OCYyLLEeCTBNAET nocnerapaHTUnHoe
TexHun4yeckoe O6Cﬂy)KVIBaHMe, TEeXHUYECKY0 NoanepXkKy U TeXxHn4eckme KoOHCynbTaumm no BCemM Bnagam cBoen npoaykumn.
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MpunoxeHus
NMpunoxeHune A.lMabapuTHbIe N NpucoeANHUTENbHLbIE
pa3mepbl
Pa3mep uHdukamopos: [Hucnneii MTAPAMETP

15 16 17 18

MHC-13

NAPAMETP

BXIA PWR

JC

14

Nz 3
o

A MIKPOA

oK QX

22 23 24 25 26 27 32 33 34

PucyHok A.1 — BrewHut 8ud nepedHel naHenu npeobpazosamens MHC-13

1% 168 17 18

MHC-13

NAPAMETP

EXld PWR

MEMK IHAH

i Gjnz

Byl

PucyHok A.2 - MabapumHbie pa3mepsbi
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NMpunoxeHune b. NoaknoyeHne npeobpasoBaTtena. Cxema
BHELWHUX COeaAUHEHUN

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

15 16 17 18

NMHC-13

NAPAMETP

BXiA PWR

<
O
0o
<
S g
2 )
\| )
S
MEHIO [ 3HAY.
o QOr rRs-485 (@
'] ['F]pee  wos
22 23 24 25 26 27 32 33 34
X4 ¢ X3
vy
UHTepdeic
DO1 DO2 RS-485
[AuckpeTHble
BbiXxoAbl

22 23 24 25 26 27 X4

4 4
I:l @ I:I @ MoaknioueHne Harpy3oK (AUCKPETHbLIN
BbIXoA — pene)
RH [ RH! RH| RH!

PucyHok b.1 — Cxema sHewHux coeQuHeHuli npeobpasosamens NHC-13

MpumeyaHus.
1. Heucnonb3yemble KneMMbl COEAUHUTENBHBIX Pa3beMOB NpeobpasoBaTtens He NoAKMNoYaTh.
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B.1 Cxema nogknioyeHus uHtepdenca RS-485

MpeobpasoBaTtens NHTEpGENCOB

RS232/485 USB/RS485 L po 1200m
Br-485 Brin-52 >
R1
| At RS485
——5 r R2|:| i [ 1
I i ] B-[ \
o Lo
RGND
A+ B- A+ B- A+ B-| f032ycrpoiers | A B A+ B-
01 02 03 30 31
MHC-13 NTM-20Y MUK-25 MTP-8 NTM-12

PucyHok b.2 - OpeaHusayus uHmepdgbelicHol ces3u mexdy OBM u ycmpolicmeamu

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

2. O6wasa anuHa kabenbHOW NMHUK CBA3KN HEe JOIMkHa npeBbiwaTe 1200 m.

3. B kayectBe kabenbHOW NUHWUK CBA3M NPESNoYTUTENBHO UCNOMNb30BaTh SKPAHNPOBaHHYHO BUTYIO Napy.

4. [OnvHa oTBeTBNeHun L, AomkHa ObITb Kak MOXXHO MEHbLLIEN.

5. K uHTepdencHbiM Bxogam npubopoB, pacnofoXeHbIM B KpamHUX TOYKaxX COeOUHWUTENbHOW NWHUKM, Heobxoaumo
NOAKMNIOYNTL OBa TepMuHanbHbIM peauctopa conpoTtusreHvem 120 Om (R1 n R2). MogknioyeHne pe3ncTopoB K
koHTponepam NeNe 01 — 30 He Tpebyetca. MNoaknoyeHne TepMUHanNbHbIX Pe3MCTOPOB B Oroke npeobpasoBaHus

nHtepdernicos blA-485 wnn BrNAN-52 cm. B PO Ha BlU-485 wnu BIIN-52. MogknioyeHne TepMUHanIbHUX
pesuctopos B [MTHC-13 cm. pucyHok B.3.

Pa3sbem-knemma X3 JTnHus ces3u
(akpaHvpoBaHHas BMTas napa)

MpuemonepeaaTymk
RS-485 o

1200m  JP1
GND

1

1 MopgkntoyeHne
1 TEPMUHAIBHOTO |
! _pesuctopa _ !

PucyHok 5.3 - PekomeHOyemasi cxema nodknodeHuUss uHmepgetca RS-485

MpumeyvaHus.

1. Bce oTBeTBUTENM MpUEMO-NEPESaATYMKOB, NPUCOELAMHEHHbIE K OOHOW OOLWEN nepepatollent NMHUK, OOSMKHbI
COrMacoBbIBATbCA TOMBKO B ABYX KpaUHUX Toukax. [AnnHa oTBETBNEHUN AOIMKHA ObITh Kak MOXHO MEHbLUEW.

2. HeobxogumocTb 3KpaHMpoBaHUS kabenew, Mo KOTOPbIM nepefdaeTcss UHOpMauuMs, 3aBUCUT OT ANWHbI
KabenbHbIX CBSI3EM U OT YPOBHS MOMEX B 30HE NPOKNaaku kabens.

3. lpumeHeHVe 3KPaHMPOBaHHOW BMTOM Napbl B MPOMBILIIEHHbIX YCIOBUAX SIBNSIETCA MPeAnoYvTUTENbHbIM,
NOCKOIbKY 3TO obecneunBaeT Nony4YeHne BbICOKOrO COOTHOLLEHWNST CUTHAr/LLyM U 3aLUMTy OT CUH(A3HOW NOMEXM.
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B.2 Cxema nogknoveHus npeoGpasoBaTenﬂ AnA NPpoBepPKn conpotTuBneHnsa nsondaumm

PucyHok b.6 — Cxema nodkroyeHusi npeobpasosamersi 05isl MPOBEPKU COMPOMUBIIEHUsT U30Isuuu
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B.3 Cxema nogknioyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

PucyHok b.7 — Cxema nodkmnroyeHusi npeobpasosamerns Onsi npoeedeHusi Hanadku
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NMpunoxeHne B. KOMMyHUKauNOHHbIe (pyHKLUN

B.1 O6wue cBepgeHud

MpeobpaszoBatens HC-13 moxeT obecneunTb BbINOMHEHUE KOMMYHWKALMOHHOM (yHKUMM MO UHTepdeicy
RS-485, nosBonstowen KOHTpoNMpoBaTb M MOAMMMUMPOBaTb €ro napamMeTpbl NpyM MOMOLLU BHELIHErO YCTPOWCTBA
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPaBIeHs).

WHTepdpenc npepgHasHayeH Ans  KOHdurypupoBaHusa npeobpasoBaTtens, [Ans WCMNOMb30OBaHWS B KadecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbIX CETAX ynpasneHns n cbopa nHgopmaumu (npuema-nepegadm KoMaHz
1 gaHHbix), SCADA cuctemax 1 T.0.

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

Ons paboTbl HeoGXoaMMO HACTPOWUTb KOMMYHMUKALMOHHbIE XapakTepucTuku npeobpasoBatens MHC-13 Takum
obpasoM, 4TOObl OHM COBMafjanM C HacTpolikamuM o6MeHa JdaHHbiMM OBM. XapakTepucTuku ceTeBoro obmeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi3n, ecriv NPOUCXoanT nepefada AaHHbIX OT npeobpasoBaTtens B CETb,
Ha nepegHew naHenu NMHC-13 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC-13 npueeaeHs! B Tabnuue B.5.1.

Hoctyn k peructpam npubopos onepatnsHoro ynpasneHus No 0-10 paspeLueH noCTOsHHO.

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

npeobpasoBatens NMHC-13, Tak u ¢ BM.

KonnyecTtBo 3anpalunBaeMbix permcTpoB He OOMMKHO npeBbiwaTh 16. Ecnv B kagpe 3anpoca 3akasaHo bonee 16
pernctpos, npeobpasosatens NHC-13 B oTBETE OrpaHMYMBaET UX KONMYECTBO A0 NepBbIX 16-TM perncTpos.

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

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

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

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

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

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

Ecnu Habniogalotcs yacTble cOou mpu nepedade OaHHbIX OT npeobpasosaTens, TO Heo6GXoaMMO YBEnMuYUTb
3HaYeHWe ero TalM-ayTa, HO MpPW 3TOM YYecTb, YTO HeobXOOMMO YBenuMuUTb BpeMsi MOBTOPHOro 3anpoca oT 3BM, T.k.
BCcerga BpeMsi NOBTOPHOrO 3anpoca A0MKHO GbiTb GorbLue TaiM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
MNepenayva Mpvem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
}"nzem ! |
- |
! f
1 1 1
1 1 :
: . : ETdeIay=3MEC. : :
!%TX' ! I 1
! 1
T | '
Mpuem WE OUT /:/Kanp oTBeTa oT npubopa
(Rx) A
Trx. '
N 7 1
—_— I/
Trontsiit 1 Tdelay =1MC

PucyHok B.1.1 - BpemeHHble OuazpaMMbl yripasneHus nepedadel u npuemom b6roka uHmepdgpeticos bIN-485
(BMnN-52).

Time out - Bpems oXxuaaHus koHUa Kagpa 3anpoca. Bpemsi nepegayn kagpa 3anpoca AOMKHO ObiTb MeHbLUE YeM
BpeMsl OXXuAaHUs KoHLa kafpa 3anpoca nHadve npnbop He NpUMeT NOMHOCTBLIO Kaap 3anpoca.

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

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

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

MonHoe Bpems kaapa 3anpoca — oTBeTa:

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

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

R e e e B i i i e e
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B.2 MODBUS npoTtokon
B.2.1 ®opmart kaxpgoro 6anTa, KOTOpbIN NPUHMMaETCA U NnepepaeTcA npubopamm, cneayroLMN:

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 3anpalumBaeMblX permcTpoB. Ecnu B kagpe 3anpoca 3aka3aHo 6ornee 16 perncTpos, TO
npeobpasosartens NMHC-13 B oTBeTE OorpaHM4MBaEeT MX KONNMYECTBO A0 NepBbIX 16-T perncTpos.

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 OTBeYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOA onepauuu

MHC-13 nopgpepxuBaeT cnegytoLmne QyHKUNN:

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

B.2.4 Data Field. Mone nepepaBaemMbix AaHHbIX

Mone paHHbIX coobuweHns, noceinaemoro SCADA cuctemolr yaaneHHomy npubopy, COAepXuT [06aBOYHOH
MHdopMaLmio, KoTopasa Heobxoanma slave-ycTponcTBy ans getanusauuny yHkumm. OHa BKMYaeT:

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

® aJpec perucTpa 1 3HavyeHue 3Toro permctpa ansa dpyHkumm 06 (3anuce).

Mone AaHHbIX COOBLLEHUS!, NOCHINIAeMOro B OTBET yAamneHHbIM NPUGOPOM, COAEPXKMT:
® KOnM4ecTBO GaiiT oTBeTa Ha pyHKUMIo 03 M codepxMMoe 3anpalliBaeMblX PErMcTpoB
® afpec perucTpa u saHayeHve aToro pernctpa ans dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHUs1 KOHTPONIbHOW CYMMbI

3HadeHue 3Toro nong - pesynbTaT KOHTPOMSA C MOMOLLBK LMKnMyeckoro n3dbitouHoro koga (Cyclical Redundancy
Check - CRC).

Mocne cdopmupoBaHus cooblieHns (address, function code, data) nepenatowiee yctponctso paccumtbiBaeT CRC
KOA W nomeLlaeT ero B KoHel coobuieHusi. MNMpuemMHoe ycTponcTBo paccuuTeiBaeT CRC kog npuHATOro cooblieHust m
cpaBHmBaeT ero ¢ nepegaHHbim CRC kogom. Ecnm CRC kog He coBnagaeT, 9TO O3HayaeT 4YTO UMEET MeCTo
KOMMYHUWKaLMOHHas owmnbka. YCTPONCTBO He BbINOMHAET AENCTBUI U He faeT OTBeT B crnyyae obHapyxeHus CRC ownbku.

MNocnepoBatensHocTb CRC pacyeTos:

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

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

. CoBur pesynbTarta Ha oauH 61T Bnpago.

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

. Ecnn coByraemsivi 6ut Hynb, NOBTOPUTL Luar 3.

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

. Ucknrouatowee UM co cneayowmmmn 8 6ut 6anta coobueHuns n cogepxmmbim CRC peructpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce 6anTbl coobLeHnst He obpaboTatoTcs.

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

OONOOUDAWN-=

Korga CRC pasmellaeTcs B koHLUe coobuieHusi, mnagawmii 6ant CRC nepenaeTcs nepsbIiM.
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B.3 ®opmaT KomaHA

YTteHune Heckonbkux peructpoB. Read Multiple Register (03)
Cnepyowmin chopmaT ncnone3yeTcs Ans nepedaym sanpocos ot 9BM u oTBeTOB OT yaaneHHoro npubopa.

3anpoc yctponctey SENT TO DEVICE:

DEVICE FUNCTION DATA CRC
ADDRESS CODE 03 STARTING REGISTERS NUMBER OF REGISTERS
1BYTE 1BYTE HB LB HB LB LB HB
OTBeT 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 3anpalunmBaemMbix peructpoB. Ecnn B kagpe 3anpoca

3akasaHo 6onee 16 perucTtpoB, npeobpasoBatenb MHC-13 B oTBeTe orpaHMuMBaET 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)

Cnepytoulasn komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHune B peructp. Write to Single Register (06)

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

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

R e e e B i i i e e
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B.4 PekomeHaauum no nporpaMmMmMpoBaHUi0 OOMeHa AaHHbIMU € NpeobpasoBaTensamm
MHC-13

B.4.1 Mpu onepaumsax Beofa / BbiBoga (C nporpammHbiv ynpasneHnem DTR/RTS), Heobxoammo yaepxusatb
curdan DTR/RTS go okoH4aHus nepegayv kagpa 3anpoca. [na onpegeneHns MOMeHTa nepeaayv nocneaHero cumBeona uns
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 NMHC-13 nepeaaetca npubopom c 3agepkor 3 — 9 MC OT MOMEHTa MPUHATUS Kagpa

3anpoca. [Ins oxvgaHua Kagpa oTeeTa He pekomeHayeTtcs ucnonb3osaTe 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) ;
if (TimeOut>100) break;
}

TimeOut — TaimayT Ha nony4eHne oTBeTa.

B.4.3 Tllocne nepegaun kagpa oTBeTa npubopy Heobxognma naysa =1Mc AN NepeknioyeHns B pexum npuema.
Ons oxngaHusa Takke He pekoMeHayeTcs ncnonb3oBaTtb GyHkumo WinApi Sleep().

B.4.4 Tlpumep pacyeTa KOHTPONbLHOW CyMMbl Ha A3bike CU:

unsigned int crc calculation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bit counter;
crc = OxFFFF; // initialize crc
while ( number byte>0 )
{
crc "= *buff++ ; // crc XOR with data
bit counter=0; // reset counter
while ( bit counter < 8 )
{
if ( crc & 0x0001 )
{
crc >>= 1;// shift to the right 1 position
crc = O0xA001l; // crc XOR with 0xA001
}

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

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

amtorg.com.ru

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa Avana3oH nameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHNS)
03 0 Kop n3penus (43 DEC — mn.6ainT) u Bepcusi NporpaMmmHoro XX.43 DEC (no-bawitHo)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.2B HEX (no-6awTHo)
03 /06 1 3HauveHne usmepsieMon sennynHbl PV (nocne BXxoaHoOro -9999 — 9999
punbTpa)
03 /06 2,3 Pervctp gnckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 — BKN.
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 dopmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0 — 3anpeuweHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] 0-2
03 /06 12 HwxHuii npegen pasmaxa wkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHun npegen pasmaxa wkansl [AIN1.02] -9999 — 9999
03 /06 14 MonoxeHue geunmansHoro pasgenutens [AIN1.03] 0 — «0000», 1 — «000,0»,
2 — «00,00», 3 — «0,000»
03/06 15 [ocTosiHHasA BpeMeHn BXOQHOMO LMdpoBOoro punbTpa 0 - 060,0*
[AIN1.04]
03 /06 16 MakcumanbHas anuTensHocTb uMmnynbcHon nomexu [AIN1.05] | 0000 — 005,0*
03/06 17 KoadhduumeHT Koppekunm (CMeLLeHne) aHanoroBoro curHana -9999 - 9999
[COR1.01]
03/06 18 Tun maTemaTuyeckon pyHKUMM Ans GyHKUMOHanbHoro 6roka 0000-0002
MaTeMmaTnyeckmx Bbiumcrnenmin [FNC1.00]
03 /06 19 Pexwnm cbpoca nHterpanbHbix 3HaveHun [FNC1.01] 0000-0003
03 /06 (20.21) 3HauveHne koaddpumumenTa 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 yctporictea DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03 /06 26, 27 Homep na3mepsemon BennmunHbl ANg ynpasneHns auckpetHoivm | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01], [DOT2.01] 0001 -F
03 /06 28, 29 Twn curHana BbeixogHoro yctpovictea 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) Ycrtaeka MIN DO2 [DOT2.03] Yucno B gpopmate FLOAT
03 /06 (34.35) Yctaska MAX DO1 [DOT1.04] Yucno B gpopmate FLOAT
03 /06 (36.37) YctaBka MAX DO2 [DOT2.04] Yucno B gpopmate FLOAT
03/06 (38.39) 'vcTepesuc BeixogHoro yctponctea DO1 [DOT1.05] Yucno B gpopmate FLOAT
03 /06 (40.41) 'vcTepesuc BoixogHoro yctponctea DO2 [DOT2.05] Yucno B dpopmate FLOAT
03/06 42 MapameTp oTo6paxeHuns curHanusauum [ALRM.00] 0000 — 6e3 kBUTMPOBaHUS
0001 — c KBUTMPOBaHMEM
03 /06 (43.44) TexHonornveckast curHanusaums MIN gnsa PV [AIN1.07] Yucno B gpopmate FLOAT
03/06 (45.46) TexHonorndeckasi curdanusaums MIN gns F [FNC1.04] Yucno B gpopmate FLOAT
03 /06 (47.48) TexHomnorndeckas curHanusaums MAX ana PV [AIN1.08] Yucno B dpopmate FLOAT
03/06 (49.50) TexHonorndeckast 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) I'ctepesuc curHanusaumm ans F [FNC1.06] Yucno B popmate FLOAT
03/06 B9 KonunyectBo yvacTkoB nuHeapusauum [AIN1.06] 0000-0039
03 /06 56-95 Abcumcebl onopHbIX Todek nuHeapusaumm [LNX1.00-39] 00,00-99,99*
03/06 96-135 OppauHaThbl OnopHbIX Touvek nuHeapusauumu [LNY1.00-19] -9999-9999
03 /06 136 Pe3seps
03 /06 137 [MapameTp, KOTOpPbLIN BLIBOAUTCA Ha LMdPOBOM AUCnnen
[WND1.00]
138-140 Peseps
03 /06 141 MonoxeHue 3ansiTo okHa oTobpaxkeHus [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 3Ha4eHne kanvbpoBKM BEPXHETO NpeAena 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 6nok 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 NoaaepPXKU rpynnoBoOro ynpaeneHUs AUCKPETHBIMW CUrHanamm.

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

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

5. Pernctp 10 «PaspeweHue npospammuposaHus», B Cryvae YCTAHOBKM €ro 3HayeHns B «1», paspeluaetr M3MeHeHve
KOHUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHUs» MOXHO OCYLUECTBUTb C nepcoHanbHon OBM
unu ¢ nepegHen naHenu npubopa (yposeHb SAVE.00). MNpu Hanuuum B 10 peructpe «0» OOCTYMHbI ANS U3MEHEHUS TOMbKO PErncTpbl
onepaTuBHoro ynpasneHus 1-10, a ocTanbHble Ans YTEHWS.
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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 MpumeyaHune
HeHus
peHus YaHUIO
AIN1 (H 17 ;’) Hactponka napameTpoB (pyHKLMOHANLHOro 6noka HopMmanusauum n
MacliTabupoBaHus
00 Twn aHanorosoro 0000 — nnHenHbIN 0000 0001 3.6.2
curHana 0001 — kBagpaTU4ECKNit
0002 — nuHeapu3oBaHHas Wkana
01 HwxHWiA npegen pa3maxa | TexH. -9999 — 9999 000,0 Mnapwmi C yyeToM geumm.
LKanbl eq. paspsa pasgenutens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnagwmui C yyeTom geuum.
pasmaxa Lkanbl eq. paspsa 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 BbIKIT.
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 Mnagwmui 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) Hactpoiika 6noka maTemaTnyeckux BoIUMCREHWIA
00 MaTematuyeckue 0000 — He ncnonb3yeTtcs 0000 0001 |[3.6.3
DyHKLMN 0001 — nHTerpupoBaHune
0002 — peseps
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
VHTErpanbHbIX 3HaYeHnn 0001 — no nepenonHeHuto
0002 — no nepenosnHeHuo
VI OLHOBPEMEHHOMY
HaxaTtuo knasuww ‘W n “
0003 — no ogHOBpPEMEHHOMY
HaxaTtuio knasuw W n “Cr
02 3HayeHne en. -9999 — 9999 1,000 Mnagwwun
KkoacpdumumeHTa k1 paspsa
03 3HauyeHve en. -9999 — 9999 1,000 Mnaguwiumi
KoadpdpumumeHTa k2 paspan
04 YcTaBka curHanusaumm TEXH. -9999 — 9999 20,00 Mnapwmi
OTKMNOHEHUS "MUHUMYM" en. paspsa
05 YcTaBka curHanusauum TEXH. -9999 — 9999 80,00 Mnaguwiumi
OTKMNOHeHMs "MakcumyM" | ef. paspsa
06 l'vcTepesuc TEXH. 000,0 - 090,0 000,5 Mnapwwi
CcuUrHanmsaumm en. paspsig
DOT1 (Ef ok 1') KoHdurypaumsa BbixogHoro yctponcrtea DO1
00 Jlorvka paboTbl 0000 — MHTepdeCHbIN BbIBOA 0001 0001 [3.6.6 | 0000 - BbixoA ynpaenseTcs
BbIXO/IHOTO YCTPOWCTBA 0001 — 6onbwe MAX no uHTepdency
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 ['oe 000.1-999.9 —
yctporcTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTENbHOCTb UMNYyrbca
(amHamunyecknin) B CeKyHAax.
03 Ycraeka MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwwui
eq. paspan
04 YcraBka MAX DO1 TEXH. -9999 — 9999 80,00 Mnaawwmi
eq. paspan
05 'McTepesnc BbIXogHOro TEXH. -9999 — 9999 1,000 Mnagwuia
ycTporcTea DO1 en. paspsa
DOT2 (Cf oL E) KoHdmrypauus BbixogHoro yctpouctea DO2
00 MapameTpbl aHanorMyHbI
napameTtpam
05 KOHUrypauum
BbIXOOHOrO YCTPOMNCTBA
DO1
[} ] .
WND1 (Z 1 d 1) HacTponka napameTpoB OKHa OTOOpakeHus
00 [MapameTp, KOoTOpbIN 0000 - PV 0000 0001 3.6.5
BbIBOOUTCA Ha LMPOBON 0001 -F
aucnnen
01 [MonoxeHune 3ansaTon 0000 - 0000, 0001 0001 0000-0003 —c
0001 - 000,0 (hMKCUPOBAHHOM 3anaTon
0002 - 00,00
0003 - 0,000
0004 — nnaBatowas 3anatas
¢ orpaHuyennem 000,0
0005 — nnaBatowas 3anaTas
c orpaHuyexmem 00,00
0006 — nnasatoLas 3anaras
02 Cnoco6 oTobpaxeHust 0000 — ancnnei NOCTOAHHO 0000 0001
UM poBoro ancnnes cBEeTUTCSA
0001 — aucnne muraet
H ! o
ALRM (1 L ~ M) HacTponka napameTpa oTOGpaXXeHMsA curHanmaauum
00 MapameTp oToGpaxeHus 0000 — 6e3 kBUTMPOBaHUS 0000 0001 3.6.4| KsutuposaHue
curHanusaummn 0001 — ¢ kBUTUPOBaAHNEM Knaeuwwen [4] nnm yepes
MHTEepdec.
I ]
LNX1 (L 7 U 1) AGcumccbl ONOPHbLIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
pyHKLUMOHANbHbLIN 610K HOpManu3auum U macliTabupoBaHus
00 Abcuuncca HavanbHoro % 000,0 — 099,9 000,0 000,1 5.4
3HaveHus (B % oT
BXOZHOrO curHana)
01 Abcumcca 01-ro yyactka | % 000,0 — 099,9 000,0 000,1
02 Abcumcca 02-ro yqactka | % 000,0 — 099,9 000,0 000,1
38 Abcuucca 38-ro yqactka | % 000,0 - 099,9 000,0 000,1
39 Abcumncca 39-ro yyactka | % 000,0 — 099,9 000,0 000,1
LNY1 (L nY r') OpavHaTbl ONOpHbIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
(pyHKLMOHaNbHbLIN 610K HOpManusaumMm u macluTabpoBaHua
00 OpavHaTa HavanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayeHus (curHan B en. paspsg
TEXHWYECKUX eANHMLAX)
01 OpavHaTa 01-ro y4actka | TexH. -9999 — 9999 0000 Mnaawwi
el. paspsg
02 OpavHaTta 02-ro y4actka | TEXH. -9999 — 9999 0000 Mnaawwi
en. paspsa
38 OpavHaTta 38-ro yqactka | TexH. -9999 — 9999 0000 Mnaawwi
eq. paspsa
39 OpavHaTa 39-ro yyactka | TexH. -9999 — 9999 0000 Mnapwwi
eq. paspsa
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MpopomxeHne Tabnuubl .1 - CBogHas Tabnuua napameTpoB npeobpasosatenst MHC-13

T 1 »
CLHM (L Lo ) KanubpoBka curHana, nogaBaemMoro Ha ¢hyHKLMOHanbHbIA GoK
HOpManu3auum u mactTabupoBaHus

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

01 Kannbposka Makcumyma | TEXH. -9999 — 9999
curHana eq.

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

HOpManu3auMm U MaclTabupoBaHUs

00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | Mngnumpyet PV=PV+A
en.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 000,0 Mnagwwi WHgnumpyet A
KOppEeKUMM (CMeLLEHNE) en. paspsag
SYS ( 4 5) O6Wwme CMCTEMHbIe HAaCTPONKHK
00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTkmntoyeH oT
npubopa B cetu) cetu
01 CkopocTb 06meHa 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 CUCTEMHBbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC

03 Kog nsgenus u Bepcus 43,XX CnyxebHasi nHopmaums
nporpaMmmHoro Kopn 43 DEC
obecneyeHns Bepcus XX DEC

SAVE (5 Hu E) CoxpaHeHne napameTpoB

00 CnyxebHas

HdopMauns
01 3anucbk napameTpoB B 0000 4.9
9HeproHe3aBncUMyto 0001 — 3anucaTb
namsTb
LOAD ( ) 3arpy3ka napameTpoB
00 PaspelueHne 0000 4.10
nporpaMMMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpy3ka 3aBOACKMX 0000
HaCTpOEK 0001 — 3arpy3uTb
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IlncT perncTtpaumm nsameHeHumn

Homepa nncTos (cTpaHuLy) Bcero §
Nam. nucToB Ne Bxopasiumin Ne conposoxaato- Moan. [lata
B [IOKY- OOKyMeHTa LLlero JOKyMeHTa v aarta
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 47 47 ver. 43.02 BB 23.01.2012
[o6aBneHbl TexHu4eckne TvkaLLyK
1.01 48 ver. 43.02 XapaKTepUCTUKN Npu yP g.l.y 05.02.2013
neperpyske.
1.02 48 ver. 43.02 I3MeHeHbI gUCKpeTHble Conynsik 21.02.2013
BbIXOAbl B.M.
BHeceHbl U3MeHeHus B MapukoT
1.03 48 ver. 43.03 COOTBETCTBUM C HOBOW q 24.03.2014
NPOLUNBKOW AA.
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