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Hacrosilwee pykoBOACTBO MO 3KCNfyaTauuv npeaHasHavyeHo Anst O3HaKOMIIeHWst noTpebutenen ¢ HasHavyeHveM,
MoAensimu, MPUHUMNOM AEeWCTBUSl, YCTPOMCTBOM, MOHTaXOM, 3JKCnnyataumein u obcnyxvBaHvem npeoGpasoBaTtensi
NOCTOsIHHOro HanpskeHus u Toka NMHC-11 (B panbHenwem — npeobpasosatens MHC-11).

BHUMAHMUE !!!

Mepen wucnonb3oBaHWeEM npeo6pasoBaTenﬂ, nomanyMCTa,
O3HaKOMbTECb C HACTOALLMM PYKOBOACTBOM NO 3KCnnyaTaunn.

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

B cBA3aM c nocTosiHHOW paboToit MO COBEPLUEHCTBOBaHMIO
usgenus,  MoBbllLAKOWENn  ero  HagexXHoCTb M ynydlawoulen
XapaKTepPUCTUKUN, B KOHCTPYKLMIO MOTYT GblTb BHECEHbI HE3HAYUTESbHbIE
N3MEHEHMs1, HE OTPaXKEHHbIE B HACTOALLEM U3OaHNN.

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HavMeHOBaHUsIX NapaMeTPOB, HA PUCYHKaX, NPY UNMPOBLIX 3HAYEHUSIX U B TEKCTE MUCMOMb30BaHbl COKpaLLEHUS U
abb6peswuaTyphbl (cM. Tabnnuy 1.1), o3HavatoLwme crneqyoLlee:

Tabnuua | - CokpalieHus n abbpesnatypbl

AG66peBuartypa (cumBon)

MonHoe HaMMeHOBaHue

3HauyeHue

PV nnn X

Process Variable

N3mepsiemast BenuumHa (KOHTPONMPYEMbIN U PeryrnmpyemMbli
napameTp)

T, t Time Bpewms, nitepsan Bpemenu

Al Analogue Input AHanorosbIvi BBOZ,

AO Analogue Output AHanoroBskbIN BbIBOA

DO Discrete Output OucKpeTHbIN BbIBOA

EEPROM Electrically Erasable AneKTpuyeckn cTupaemoe nepenporpammMmmpyemoe
Programmable Read-Only NOCTOAHHOE 3anoMuHaroLlee yCTpOMCTBO
Memory

NVRAM Non Volatile Random Access OHeproHe3aBNCUMOE 3anoMmnHatoLLLee YCTPONCTBO C

Memory

NPOn3BOJIbHbIM OOCTYNOM

B HammeHoBaHUAX

YPOBHEW KoHdurypaumm npeobpasoBaTensi NpUHSATHI crnegylowme 0603Ha4YeHusl, KoTopble
COOTBETCTBYHOT ByKBaM NaTUHCKOro andasuTa:
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1. OnucaHune npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBarens

111 MpeobpaszoBatenb NMHC-11 npegHasHavyeH Ans HenpepbiBHOrO Npeobpa3oBaHUSA CUrHaNoOB NOCTOSIHHOrO
HanpsKeHWUs UM Toka (04HO- NN ABYXMOMSAPHbIX) B YHU(MLUMPOBAHHBIAN aHanoroBbll O4HO- UMW OBYXMONSPHBIN CUrHan
NOCTOSIHHOTO TOKa, a Takke 06paboTkn, nMpeobpasoBaHWs U OTOOpaKeHUS TEKyLlero 3HavyeHus BXOOHOro curHamna Ha
BCTPOEHHOM 4eTblpexpaspsaHom uudpoBom aucnnee. lNMpeobpasoBaTenb NPUMEHSETCA ONA KOHTPOMS 3MeKTPUYeCcKmX
ceTell M yCTaHOBOK, ONS TenemexaHusauum v aBTomaTtusauum obbekToB anektpoaHepreTvkn u ACY Tl 3Heproémkmx
0OBbEKTOB pPasnMYHbIX OTpacnen NPOMbILLNIEHHOCTH.

11.2 Mpeobpasosatens [MHC-11 oTHocuTcA K cpeAcTBaM W3MEpPEeHUs SMeKTPUYecKUX BennuMH obLiero
HasHayeHus cornacHo NOCT 28261.

1.1.3 TlpeobpaszoBatenb  GOPMUPYET  BbIXOOHbIE  OWUCKPETHble  CUTHanbl  YNpaBRneHUs  BHELHUMM
MCMONHUTENBbHLIMM MexaHW3MaMm, obecneunBas OUCKPETHOE YrpaBfieHne B COOTBETCTBMM C 3afaHHOW nonib3oBaTenieM
TNOrnKon paboThbl.

1.1.4 lMpeobpasoBaTenb MoOXeT ObiTb WCNOMb30BaH B CUCTEMax pPerynupoBaHns W ynpasneHus
TEXHOMOTMYECKUMMN npoueccamMn B 3HepreTvke, MeTannyprum, B W3MEpUTENbHbIX CcUCTeMax W  U3MepuTenbHo-
BbIYMCIINTENbHBIX KOMMEKCax.

1.2 O603Ha4YeHne npeobpasoBarens

lMpeobpasoBaTtens o6o3HavaeTca cnegyowmm o6pas3om:
MHC-11-AA-B-C-U-L,
roe:

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

B — ko4 BbIXO4HOrO aHaNoroBoro curHana:
1—-01 0 MA 00 5 MA,
2 — o1 0 MA 0o 20 MA,
3 —0T14 MA go 20 vA,
4-010Bpo10B,
5—-01-5MA 0o 5 MA,
6 — o1 -20 MA go 20 MA,
7-07-10B no 10 B,

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

L — ncnonHeHne nepeaHeit naHenu (0603HavYeHe KHOMOK, UHAMKATOPOB M anucnnes):
UA — yKkpaunHckoe,
EN — aHrnurickoe.

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

Mpy 3TOM M3rOTOBMNEHMIO U MOCTaBKE NOTPEOUTENIO NOANEXKMNT:

1) npeobpa3zoBaTenb NOCTOSAHHOrO HanpsbkeHus 1 Toka NMHC-11,

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

BbIxoA aHanoroBbii AO koA 2 — NOCTOSAAHHbLIN ToK oT 0 MA go 20 MA,
HanpsbkeHne nutaHusa kog 220 - 220B nepeMeHHOro Toka,
ucnonHeHue nepegHen naHenu kog UA — yKkpanHckoe.

-~ — — —

3
4
5




NPUCYTCTBYIOT AManasoH BXOA4HOIO curHana,
npeo6pasoBaTtens v UCNOMNHeHNe nepeaHen naHenu.

BHumaHue!
TUMbI

Hanps>xxeHne

1.3 TexHM4YecKne xapakTepucTuku npeodpasoBarens

OcHoBHble TexHuyeckue xapakrtepucTtukun NMHC-11 oTBevatoT ykasaHHbIM B Tabnuuax 1.3.1 — 1.3.6.

1.3.1 AHanoroBble BXOAHble CUrHanbl

Tabnuvua 1.3.1 - TexHuyeckne xapakTepucTyky aHanoroBoro BXoa

HOro curHana

ﬂpm 3akase npeo6pa3OBaTenﬂ Heobxoanmo YyKa3blBaTb €ro noJjyiHoe Ha3BaHMe, B KOTOPOM
aHanorosoro M AUCKPeTHbIX BbIXOO40B,

nMTaHUA

TexHU4yecKas XxapakTepucTuka

3HauyeHue

KonunyecTtBo aHanorosbIx BXOAOB

1

[lmana3oH n3ameHeHUs1 BXOAHOIO curHana
- HanpsPKeHNe NOCTOSHHOMO TOKa, O4HOMNONSPHOE
U1 OBYXNONApHOe

- NOCTOAHHOIO TOKa

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

Ot 0B go 15 B, Rex=200 kOm

O1 0B o 60 B, RBx=267 kOM

O1 0B go 100 B, ReBx=200 kOm

O1 0B go 150 B, RBx=667 kOm

OT1 0B o 250 B, RBx=667 KOM

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

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

PaspeLuatowasi cnocobHoctb ALLM

16 paspsgos

Mpenen gonyckaemon OCHOBHOM NpUBeOEHHOW NOrpeLHoOCTU
M3MepeHUs BXOOHOIO curHana

£0,25%

Mpenen ponyckaemow 4ONONMHUTENBHOW NOrPELUHOCTH, BbI3BAHHOMN
M3MEHEeHVWEM TeMNepaTypbl OKpyXxatoLer cpegpl

<0,2%/10°C

Mpenen gonyckaemow AONONMHUTENBHOW NOrPeLLHOCTU, BbI3BAHHOM
M3MEHEHVEM HaMNpPsHKEHUs1 MUTaHWUSA OT HOMUHANbLHOIO 3HAYEHUsS B
AvanasoHax, ykasaHHbIx B Tabnvue 1.3.5

<0,1%

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

<0,2%

Mpepen ponyckaemow AOMNONMHUTENBHOW NOrpeLLHOCTU, BbI3BAHHOM
N3MEHEHWEM COMPOTUBIEHNS Harpy3ku Ha 50% oT AonycTUMoro
3Ha4YeHWs1 CONMPOTUBIIEHNS HArpy3ku, ykazaHHoro B Tabnuvue 1.3.2

<0,2%

Bpemsi npeobpasoBaHus

He Gonee 6 cek

MpegenbHas neperpyska (0T Auana3oHa BXOLHOMo curHana)

B 2 pasa

MakcrumanbHoe BpeMsi neperpysku

He 6onee 5 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

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

1.3.2 AHanoroBbIN BbIXOAHOM CUrHan

Tabnuua 1.3.2 - TexHn4yeckme xapakTepUCTMKN aHanoroBoro yHMULMpOBaHHOIO BbIXOAHOIO curHana

TexHuyeckas XapakTepucTtuka

3HauyeHune

KonnyecTBo aHanoroBbIx BbIXOO0B 1

Tun BbIXOAHOIO aHanoroBoro curHana
[OCTOSIHHbIV TOK:

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

OT10(-10)B 1o 10 B,

YHudmumpoaHHble (FTOCT26.011-80)

RH <2000 Om

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

<500 Om

HaI'IpFl)KeHI/Ie NOCTOAHHOIO TOKa:

RH = 2000 Om

BenununHa nynbCcaunn BbIXOOAHOIoO curHana
NOCTOAHHOIO TOKa N HanpsXeHua

< 0,25 % BepxHen rpaHuLbl UAMEHEHMS BLIXOAHOIO curHana




1.3.3 [IncKkpeTHble BbIXOAHbIe CUrHanbl

PeneliHbin Bbixoa

Tabnuua 1.3.3- TexHn4eckne xapakrepuct

WKW OUCKPETHbIX BbIXOAHbLIX CUTHANOB. PenenHbiv BbIxoq

TexHuUYecKasa xapakTepuctuka

3Ha4yeHune

Konunyectso ANCKPETHbIX BbIXO40B

2

Twvn BbIxoAa

[NepeknioyatoLwmne KOHTaKTbl pene

MakcrmanbHoe HanpskeHne KoMMyTaLumm
nepemMeHHOro Toka (AelicTByioLLee
3Ha4eHve)

250B

MakcumanbHoe 3HaveHne nepemMeHHoro
TOKa

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

MakcumanbHoe Hanps>XeHne KoMmmyTauun
NOCTOAHHOIO TOKa

ot 5B oo 30B

MakcrmanbHoe 3HaYeHne NOCTOAHHOTO ToKa
Npy KOMMyTaLuUM Pe3NCTUBHOW Harpy3kow

oT10MA OS5 A

[anbBaHWYeckas pasBsi3ka AUCKPETHbIX
BbIX040B

Bbixoabl ranbBaHnYecky 30nnpoBaHbl Mexay cobom, OT BXoAa U ocTanbHbIX
Lenen, HanpshKeHne raribBaHN4Yeckon pasBsskn He meHee 1500 B

Cwurnan nornyeckoro "0"
CwurHan nornyeckomn "1"

Pa30MKHyToe COCTOSiHMEe KOHTaKTOB pene
3aMKHyT06 COCTOSAHME KOHTAKTOB perne

1.3.4 NMocnepoBaTtenbHbIN MHTepdelc RS-485

Tabnvua 1.3.4 - TexHuyeckne xapakTepucTuky nocregoBaTenbHoro uHtepdenca RS-485

TexHU4ecKas xapakrepucTuka

3HaueHune

KoHdourypauumm cetu

MHoroToyeyHasn

Konunyectso npnbopos

32 Ha OHOM CEermeHTe

MakcumanbHasa anvHa nvHuM B npegenax
OHOro cermeHTa cetu

1200 meTpoB

KonnyecTBo akTMBHbIX NepegaTynkon

1

[nana3oH ceTeBbIX agpecos 255

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

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

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

Tun npuemonepenaTt4ynkoB

OnddepeHumanbHbIin, NOTeHUManbHbIN

Bun kabens

BuTas napa, skpaHMpoBaHHas BUTasi napa

[anbBaHW4eckas pasBA3ka

WHTepdelic ranbBaHU4eCkU U30NMPOBaH OT BXOAOB-BbIXOAOB U OCTarbHbIX
uenen

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[ns KoHUryprpoBaHus perynsitopa, Ans UCNOoNb30BaHUsA B KaYecTse
yAaneHHoro yCTpoWcTBa Npu paboTe B COBPEMEHHBIX CETSIX yNpaBneHus 1
cbopa nHpopmaumm (Mprema-nepegadm KOMaHa U AaHHbIX)

1.3.5 dnekTpuyeckne AaHHble

Tabnuua 1.3.5 - TexHn4yeckme xapakTePUCTMKN INEKTPONUTaHNSA

TexHnYyeckasi XxapakTepucTmka 3HayeHune

AnekTponuTaHue (NOAKIoYEHME K CETH) ~ 220 (+22; —30) B, (50 +1) 'y
=24 (16)B

MoTpebnsiemas MOLHOCTb 5BA
Tok noTpebneHuns no nutaHuo 248 <170 MA
MopkntoyeHve C nomoLLpblo pazbemMa — KNeMMbl

1.3.6 Kopnyc. YcnoBusa akcnnyaTtauum

Tabnuua 1.3.6 - YcnoBus akcnnyataumu
TexHUYeckasi XxapakTepucTuka 3HayeHue

Twn kopnyca

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

Kpennexuve kopnyca

B anekTpowumTax

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

115 x 100 x 110

TemnepaTypHbI AvanasoH

-40°C ... +70°C

Knumatumyeckoe UcnonHeHme

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

ATMOCcdepHoe gaBrneHve

ot 84 oo 106,7 klMa

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

CTteneHb 3almnThl IP30

Macca < 0,6 kr




1.3.7 lNo cToKoCTH K MexaHn4eckoMy Bo3aencTeumio npeobpasosatens MHC-11 oTBevaeT ncnonHeHuto 5 cornacHo
FOCT 22261 .

1.3.8 CpeaHee Bpems HapaboTkM Ha OTKa3 C YY4ETOM TEXHWYECKOro obCnyxuBaHus, pernameHTUPOBaHHOro
pPYKOBOACTBOM MO 3KCnnyaTaumm, - He MmeHee Yyem 100 000 yacos.

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

1.3.10 CpepHuin cpok akcnnyataumm — He meHee 10 net. KpuTepuint JonycTMMON rpaHuubl 3KkcnnyaTaumm —
3KOHOMUYECKas HelenecoobpasHOCTb AanbHENLWEen aKennyaTaumm.

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

1.3.12 W3onauma anektpuyeckmx uenen HC-11 oTHocuTenbHO kopriyca M Mexagy coboi npu Temnepartype
okpyxatowen cpeabl (20 = 5) °C n oTHOCUTENbHOW BRaXHoOCTU Bo3dyxa Ao 80% BbligepxuBaeT B Te4eHUM 1 MUHYTHI
OencTBME UCMbITaTENbHOIO HanpPsXXEHUs NpaKTU4eckn cuHycompanbHon dpopmbl Yactotonm (50 = 1) 'y ¢ AencTeyrOLUM
3HaYeHneM:

— 4000 B — gns uenen ¢ HOMUHanbHbIM HanpsXeHnem o 650 B,

— 1500 B — gns uenen ¢ HOMMHanNbHbIM HanpsXeHnem o 250 B,

— 500 B — gns uenen ¢ HOMMHanbHbIM HanpsXeHnem o 50 B.

1.3.13 MuHumManbHO [ONYCTUMOE 3NEKTPUYECKOE COMPOTMBIIEHME U30MSAUMM MpU TemnepaType OKpyXaroLlen
cpenpl (20 + 5) °C 1 oTHocuTEnNbHOW BNaxHocTh Bo3ayxa Ao 80% coctaBnseT He meHee 20 MOm.

1.3.14 Tlynbcaums BbIXOAHOIO CUrHama MOCTOSIHHOMO TOKa M HanpsbkeHus He Gonee 0,25% BepxHero npegena
N3MEepEeHMs.

1.3.15 Bpems yctaHoBneHus pabo4yero pexuma (npeasaputenbHbli nporpes) He 6onee 30 MUH.

1.3.16 TlMpeobpasoBatenu BbiaepxuBaloT 6e3 NoBpexaeHUn neperpysky BXOAHbIM curHanom, pasHbiM 200 %
MaKCMMarnbHOro 3HaYeHus amanasoHa U3mepeHuin.

1.3.16.1 3Ha4eHre BbIXOAHOrO cUrHana NnocTosHHOro Toka npu neperpyske He 6onee 25mA.

1.3.16.2 3Ha4eHve BbIXOAHOTO CMrHana NnocToSHHOro HanpskeHus npu neperpyske He 6onee 12B.

1.3.17 TMpeobpa3oBaTeny BblAEPXKMBAOT 6€3 NOBPEXAEHUA ONUTENbHbIA pa3pbiB LIENW Harpy3ku UM KOpoTKoe

3aMblKaHME BbIXOOQHOTMO aHarnoroBOro CurHana MoCTOSIHHOTO Toka. BenuumHa HanpsbkeHusi Ha pa3oMKHYThIX BbIXOOHbIX
KOHTaKTax npu aToMm - He npesbiwaeT 28 B. BennynHa BbIXOAHOroO ToKa - He NpeBbIaeT 25MA.

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

Tabnuua 1.4.1 - KomnnekT noctasku npeobpasosarens MHC-11

O603HavyeHne HanmeHoBaHue npeobpa3soBarens KonuyectBO
MPMK.411522.001 [MpeobpasoBaTenb NOCTOSAHHOrO HanpsbkeHns un Toka MHC-11 1
PykoBoacTBo no akcnnyatauum
MPMK.411522.001 PQ | (43 pacyeTa - 1 ak3eMnnsip Ha noboe KONMYeCTBO U3AENuUi Npu NocTaBke B 1

OLVH agpec)
MPMK.411522.001 NC | Macnopt

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

1.5 YcTponctBO npeobpasoBarens

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

® NMTOW yAapOnpOYHbIfA NacTMaccoBbIn KOpNyc,

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

1.5.2 CeTeBoW pa3beM 1 pazbeMbl ANA NOAKMIOYEHNS BHELLHNX BXOAHBIX M BbIXOAHLIX LiENen pa3MmeLLeHbl cBepxy n
CHU3y npe06pa3OBaTen;|.
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1.6 CpeacTBa M3MepEHUA, UHCTPYMEHT U NPUHAASIEXKHOCTHU

1.6.1 MNepeyeHb cpeacTB M3MEPEHUS, MHCTPYMEHTa 1 NPUHaANEXHOCTEN, KOTOpble HEOBX0AMMbI NPY SKCNyaTaumm
npeobpasoBatens NHC-11, npuBeaeHbl B Tabnuue 1.6.1.

Tabnuua 1.6.1 - MNepeyveHb CPEACTB UBMEPEHWUS, UHCTPYMEHTA W NPUHAANEXHOCTEN, KOTOPble HEODXOAMMbI NpK SKCNyaTaumm
npeobpasosartens NHC-11

HaumeHoBaHwve cpeacts M3MEPEHNS, MHCTPYMeHTa U HasHaueHme
npuHaanexHocTen
1 BonbTmeTp yHuBepcanbHbin L300 3amepeHne BbIXOAHOrO CUrHana n KOHTPOsb HAMPSPKEHUS MUTaHNS
2 OncbdepeHumanbHbin BonbTMeTp B1-12 3agaTyuk curHana
3 MerommeTp $4108 VI3mMepeHne conpoTUBNEHNS N30NsaUnn
4 TTMHUET MeauUMHCKII [MpoBepka kavyecTBa MOHTaxa
5 OTBEpTKA Pasbopka kopnyca
6 Msrkas 653b OumncTka OT Nblv 1 rpssu

1.7 MapkupoBKa u nnomoupoBaHue

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

1.7.2 Ha Tabnuyke HaHeceHbl Takue 0603HaYEHUS:

a) ToBapHbIV 3HaK NPeAnpUATUA-U3roTOBUTENS;

©) HaMmeHoBaHue npeobpasoBarens;

B) ycrnoBHoe 0603HayeHue;

r) o603HayYeHne UCNOMHEHUS;

[) NopsiAKoBbIN HOMep Npeobpa3oBaTtens No cucTeme Hymepauun NPeanpUATUA-U3roTOBUTENS;

e) rog n KeapTall U3rotoBneHus;

1.7.3 TnombuposaHne npeobpasoBaTens nNPeanpuUATUEM-U3rOTOBUTENEM MPW BbINYCKE W3 NPOU3BOACTBA He
npeaycMoTpeHo.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasoBaTtens cootBeTcTByeT TpebosaHuam TOCT 23170.

1.8.2 Wspenve B COOTBETCTBMM C KOMMIEKTOM MOCTaBKM YMaKoOBaHO COFMACHO YepTexam npeanpuatus-
N3roToBuUTENS.

1.8.3 W3pgenue B TpaHCMOPTHOW Tape TPaHCNOPTUPYETCA MENKUMU OTMPaBMEHNUSIMU  KeSle3HO4OPOXHBIM
TPaHCNOPTOM (KPbITbIMU BaroHaMm) Unv Apyrum BUAOM TpaHcnopTa.

1.8.4 N3penve nogsepxeHo KoHcepBauuu cornacHo FOCT 9.014 ans rpynnsi Ill-1, kaTeropmm 1 ycnosuii xpaHeHns
M TPAHCMOPTUPOBKM - 4 (BapuaHT BPEMEHHOW BHYTPEHHEN ynakoBku BY-5, BapmaHT 3awmtsl B3-10).

1.8.5 B kauyectBe NOTPebUTEnbCKOM Tapbl MPUMEHSILOTCA KapPTOHHbIE KOPOOKM M3 FrOPUPOBAHHOIO KapToHa
cornacHo NOCT 7376 n MeLLKX 13 NONU3ITUNEHOBOW NMNEHKM TonLwmnHon He meHee 0,15 mm cornacHo TOCT 10354.

1.8.6 Npun ynakoBke npMMeHeHbl amopTu3aunoHHble Matepuansl cornacHo FOCT 5244.
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2. HazHayeHune. PyHKUMNOHASIbHbIE BO3MOXHOCTHU

Mpeobpaszosatenu MHC-11 npeactaBnAlT coOON HOBBIN KNMAcC COBPEMEHHbIX YHUBEPCANbHbIX OOHOKaHaslbHbIX
npeobpasoBaTeneli NOCTOSTHHOrO HaMpPSKEHUS 1 ToKa.

MpeobpaszoBaTtens NMHC-11 no3sonsieT o6ecneunTb BbICOKYH TOYHOCTb U3MEPEHUST TEXHONOMMYECKOro napameTpa.
OmnudumernsHoli ocobeHHocmbto npeobpasosatensa [MHC-11 gBnseTcs Hanuune ranbBaHMYECKOM MW3ONAUUKM Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LENbIO MUTaHUS.

MpeobpasoBaTenb NpeAHas3HayeH Kak Ansi aBTOHOMHOrO, Tak M ANs KOMMMEKCHOro mcnonb3oBaHus B ACYTI B
3HepreTvke, MeTannyprum, XMMMYeCKon, NULLEBOW 1 APYrMX OTPACNsX NPOMbILUIEHHOCTU Y HAPOAHOM XO3SNCTBE.

lpeo6bpa3zoeamens MMHC-11 npedHa3Ha4YyeH:

® NS HeMpepbIBHOro Npeobpa3oBaHns CUrHanoB NOCTOSHHOIO HANPSKEHWS UMK Toka (0OQHO- MW ABYXMOMNSAPHBIX) B
YHU(PMUMPOBaHHBLIA  aHanoroBbln  OAHO- WNW  ABYXMOMSAPHBLIA - CUTHaN MOCTOSAHHOTO TOka, a Takke obpaboTky,
npeobpasoBaHnsa 1 O0TOBpaKeHUs1 TeKyLLero 3Ha4yeHuss BXOOHOrO CUrHamna Ha BCTPOEHHOM YeTblpexpaspsgHoMm LndpoBoM
avcnnee,

e nNpeobpasoBartens paboTaeT kak yCTPONCTBO CUrHanm3aLmm BbIXxoga N3mMepsiemMoln BXOAHOW BennYMHbI 3a YCTaBKu
curHanusauum,

e npeobpa3oBaTenb (HOPMUPYET BbIXOAHbIE AWCKPETHbIE CUrHamnbl YNPaBfeHWS BHELHUM WCMNOMHUTENbHBIM
MexaH1M3MoM, obecneyrBas ANCKPETHOE yrpaBlieHne B COOTBETCTBMM C 3a4aHHOW Nonb3oBaTtenem norvkon paboTsbl,

e npeobpaszoBaTtenb (HOPMUPYET CUrHanbl TEXHONOrMYECKOW curHanusaumu. Ha nepegHen naHenu vMmeroTcst
MHAMKATOPbl ONA CUrHanM3aumMm TEXHOMOMMYeCKM OMacHbIX 30H, CWUrHamnbl MPEBbIWEHUS (3aHWXKEHWUs) WU3MEepsemMoro
napametpa,

e npeobpasosatens [MHC-11 moxeT wvcnonb3oBaTbCA B CUCTEMAxX CcurHanusauumi, OnOKMPOBOK W 3awuT
TexHonornyeckoro obopygoBsaHums.

Cmpykmypa npeobpasoeamerss lMTHC-11 nocpedcmeom KoHghuaypauyuu moxem 6bimb
uU3MeHeHa makKum obpa3oM, 4Ymo Mo2ym O6bimb peweHbl credyrouue 3adayvyu
asmomamu3sayuu:

v TIpeoGpa3oBaTelb-UHAUKATOP OJHOTO apaMeTpa ¢ CUIHAIM3aUel MUHUMYMa H MaKCUMyMa
v YCTPOWCTBO CUrHanu3auuu, AByX- Uy TPEXMO3ULIMOHHOTO YNpaBneHus

v' CucteMbl IM(POBOI HHINKAIINK TEXHOIOTHIECKHUX TAPAMETPOB

v’ VianeHHble yCTpONCTBA CBA3H ¢ OOBEKTOM U UHIHKALHEH

v’ TeppUTOPHATHHO PACTIPE/IENICHHBIE U JIOKAIBHBIE CHCTEMbI YIIPABICHHUS

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

BHyTpeHHsi1 nporpammHas namsiTe npeoGpasosatensa MHC-11 cooepxuT GonblIoe KONMMYeCTBO CTaHAapTHbIX
YHKUMIA, HEoOXOoOMMbIX ONA YNpaBfieHUs TEXHONOIMYECKMM MpoLeccaMn U pelleHust GOMbLUMHCTBA MHXEHEePHbIX
MPUKNagHbIX 3a4ad, HanpuMep, Taknx Kak:

® CpaBHeHWe pesyrnbTaTta NnpeobpasoBaHMs C yCTaBKAMU MUHMMYM U MAkCUMYM, U CUTHaNM3aumio OTKIOHEHWUIA,
® NporpaMMHas kanubpoBka kaHarna no BHeLHeMy 06pasL0BOMY UCTOYHMKY aHaNoroBoro curHana,

uncpposas punbTpaums (ans ocrabneHnst BNMSHUA MPOMBbILLIIEHHbLIX MOMEX),

npeobpa3oBaTens BXOLHOrO curHana MatemMaTtuyeckummn yHKUUsIMU,

KYCOYHO-TNIMHEHAs MHTEPMONSALMSA BXOAHOrO curHana no 40-ka Toukam,

MacLuTabmpoBaHue LKanbl U3MepsieMoro napameTpa,

MHTErpMpoBaHWe aHaroroBoro curHana,

KOH(UIypUpOBaHME NOTMKN paboTbl BbIXOAHBLIX AUCKPETHBLIX YCTPOWCTB U Mp.

MpeobpaszoBatenb MHC-11 koHdUrypupyetcs npu MOMOLLM NepedHer naHenu npeobpasoBatens unu 4epes
ranbBaHWYecKkn pasfeneHHbin nHtepdenic RS-485 (npotokon ModBus), 4to Takke noO3BONSiET UCMNONb30BaTb Npubop B
KayecTBe yAaneHHoro ycTponcTea npu paboTte B COBPEMEHHbIX CETSAX ynpaBneHusl u cbopa nHdopmaumu.

MapameTpbl koHDUrypauum npeobpasosatenst MHC-11 coxpaHsoTCcs B 3HEProHe3aBMCUMON NaMsATy.

MpeobpasoBaTtens MHC-11 moxeT usrotaBnuMBaThCcs N0 UHAUBMAYANIbHOMY TeXHUMYECKOMY 3ajaHuio Aons
BbINOJIHEHNA KOHKPETHON TeXHOJIOrM4YeCcKoMn 3aaayum.
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3. KoHCTpyKUMA npeobpaszoBartensa U npuHuMn padboTbl

3.1 NepenHsa naHenb Npeo6pasoBaTens

[Onsa wHabniogeHnsa 3a TexHomornyeckum npoueccoMm npeobpasosaTens [THC-11 o6opygoBaH akTMBHbLIM
YeTbipexpaspsaHbiM  LUMAPOBLIM  AUCTNEEM AN OTOBPaXeHus U3MepSseMOon BenuYMHbl, HeoBXOOUMbIM  KONMUYECTBOM
Knasuw 0o6CNYyXMBaHUS W CUrHaNU3aUMOHHbLIX CBETOAMOAHBIX WHAOMKATOPOB AMNA PasfUYHbIX CTaTyCHbIX PEXWMOB W
curHanos. BHelwHun Bua nepegHen naHenu npeobpasosatens MNHC-11 npuBegeH Ha pucyHke 3.1. [abapuTHble pa3mepsl
npeobpasoBaTens npMBeAeHbl B MPUNOXeHUN A.

Lincoposon
aucnnen
npubopa

15 16 17 18
-

MHC-11

NAPAMETP

BXIA PWR

r2: ol

' L’ ,‘- MAX, MIN
s CeeToamoaHhbIn
@« O MHAVMKaTOP

rt(ﬂ Kd 22 nHTepdperica

22 23 14 25 26 27
\/

CeeToanogHble KnaBuwwm
MHOMKATOPbI nporpaMmmMmpo-
K1, K2 BaHUS

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

3.2 HazHauyeHune undposoro aucnnesa MAPAMETP
Lindposon gucnnen nepepHen naHenn B pexume PABOTA uHAMUMPYET 3HaYeHne M3MepsaeMon BENUYUHbLI, UIu
3Ha4YeHWe Ha BbIXO4e MPOrpamMmmMHOro yHKLMOHaNbLHOro Grioka.
B pexume KOHPUITYPUPOBAHMUE wuudpoBoin aucnnei nHOUUMPYET YpOBEHb KOHdUrypauuu, 3atem Homep
NyHKTa MEHI0, 3aTeM, Murasi, - 3Ha4eHvne napameTpa BblGPaHHOIO NyHKTa MEHIO.

3.3 HasHauyeHue cBeTOANMOAHLIX UHAUKATOPOB

e UHankaTop A CeeTtutca (MuraeTt), ecnv 3HaYeHne U3MepsieMON BernnYMHbI NPEBbILLAET 3HaYeHNe YCTaBKu
curHanmnaauunm oTkrnoHeHnsa MAX.

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

o NHaukaTtop K1 CBeTunTCA, ecnu BKNOYEH NepBbIi ANCKPETHbIN Bbixoa DO1.
o NHaukaTop K2 CBeTunTCA, ecrnu BKNOYEH BTOPOWN ANCKPETHbIN Bbixog DO2.

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




13

3.4 HasHayeHue KnaBuLl

e KnaBuwa [A]

e KnaBuwa [V]

e Knasuwa [t ¥]

Knasuwa BOJIbLUE.

B pexume PABOTA ncnonb3yeTcs AN NEePEKNOYEHNss MeXOY PexXumMmamMy oTOOpaxeHns TEKYLLMX U1
HaKOMIMEHHbIX 3HAYEHUI N3MEPSEMbIX TEXHUYECKUX BENUYMH.

B pexunme KOHD®PUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HaveHus napameTtpa
HacTpoviku npubopa. Mpu KaXxaom HaXKaTuM 3TOM KNaBULLKM OCYLLECTBNAETCHA yBENUYEHNEe 3HaYeHNsI
n3meHsieMoro napametpa. [Npu yaepXvmBaHuM 3TOW KNaBULLIM B HAXaTOM MOMOXEHUU yBEnu4eHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

Knasuwa MEHbLLE.

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

B pexunve KOHD®PUIYPUPOBAHMUE wcnonb3yetca ANS W3MEHEHUs 3HaveHus napameTpa
HacTpovkn npubopa. [lpy KaXkOom HaxaTuM 3TOW KMaBWUWM  OCYLLECTBNSETCA YMEHbLUeHue
3HavYeHns nameHsiemoro napametpa. [pu yaepXuBaHUM 3TOW KNaBULLUM B HAXKATOM MONOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HEMPEPBIBHO.

Knasuwa MEHHO.

B pexvme PABOTA cnyxuT Ana Bbi3oBa MeEHK KoHdurypauun. Bmecte c knasuwen [V]
ucnonb3yeTcs Ans cbpoca HaKOMmMeHHbIX (MHTerpanbHbIX) 3HAYEHUN U3MEPSEMbIX TEXHUYECKUX
BEITNYMH.

B pexxume KOHOUTI'YPUPOBAHMUE vcnonb3yeTcsa Ans NpoaBUXKEHUSI MO MEHI0 KOHurypauum, ans
NoATBEPXKAEHUA BbIMONHAEMbIX AEWCTBUA uNyM onepauMn n ana  cukcaumm BBOAMMBIX
3Ha4YeHUNn.

3.5 CTpykTypHasa cxema npeobpasoBarens MHC-11

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

|

| Y3en npeodpasobaHus +15B ——] |
| CUZHONO. NOCMOAHHOZ0
| HONPAXEHUS AU MoK

BxodHou cuzkan om
3nexmpaycmakobKu

|\N

MTH

|
|
|
Uy —
|
[

-

Y3en undukauuu
u ynpabneHus

\
PV MMoxens uHGukamuuu U knobuamuyp |
\
: \
. oK - \
%HKLLEUHDDHE%HHU onepamubiozo Nozueckud Bnok 001 |
pabren.s u - ycmpoembo \
PO | OUHKLUOHT/HbI KOHQU2ypaULY CpodreLs |
macwmadupoaHug R pozg |
p Py oy i CUZHANU3AMOD Z |

Mu?emumuwepkux Voas cenetozs IRS-485

BHUCAEHUU aeH] °—‘|Z I“i | =

[1TH —npeobpa3zosamerb « MoK — HanpsikeHuey, Y — yecunumenbs, @ — ¢punbmp, B — ebinpamumerns,
lHT — npeobpasosamernb «HanpsxxeHue — mok», ALIIN — aHanozaoeo-uyugposol npeobpazoeamerib

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

MpeobpaszoBatenb NMHC-11, cTpykTypHasi cxema KOTOporo npusBegeHa Ha pucyHke 3.5.1, npeactaBnseTr cobou
YCTPOWCTBO HenpepbIBHOrO Npeobpa3oBaHWsA CUrHamnoB MOCTOSAHHOTO HaMNPsSXXEeHWs UNu Toka (0AHO- WK ABYXMONSAPHbLIX) B
YHU(PMUMPOBaHHBLIA  aHanoroBbln  OAHO- WNW  ABYXMOMSPHBLIA  CUTHAN MOCTOSAHHOTO TOoka, a Takke o06paboTku,
npeobpasoBaHnsa 1 O0TOBpaKeHUss TeKyLLero 3Ha4yeHuss BXOOHOIO CUrHamna Ha BCTPOEHHOM YeTblpexpaspsaHoMm LndpoBoMm
avcnnee.

MpeobpasoBatens [MHC-11 paGotaeTr nog  ynpaBneHMEM  COBPEMEHHOTO,  BbICOKOMHTErPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTtekTypbl. B NOCTOSHHOM 3anomuHaloLeM YCTPOWCTBE pacrionaraeTcs 6onbLIoe KONM4ecTBo
GYyHKUMA ONs pelleHus 3ajady KoHTpons u ynpaeneHuda. [locpencTBOM  KOH(UIypyMpoBaHWS MONb3oBaTelb MOXET
CaMOCTOSTENbHO HacTpamBaTb NPMOOpP Ha peLleHne onpeaeneHHbIX 3aaay.

MpeobpaszoBaTtenb MHC-11 ocHalleH y3nom npeobpa3oBaHUsA curHana NOCTOAHHOIO HanpsXXeHUsa Unm Toka, y3rnom
MHAMKaUMX 1 yNpaBneHus, CTOPOXEBbIMW CXeMaMu Afs KOHTPONsA LUMKMIOB paboTbl NporpamMMmbl, 3HEProHe3aBnCUMOWN
namsTeto EEPROM, NVRAM Ans coxpaHeHus nonb3oBaTenbCkUX NapaMeTpoB KOHUrypaumm n AaHHbIX.

BHyTpeHHsin nporpamma npeobpasoBatena [MHC-11 yHKUMOHMPYET C MOCTOSIHHbIM BPEMEHHBbIM LMKNoM. B
Hayane Kaxgoro LUMKna BHYTpPeHHen paboyer nporpammbl CHMTBIBAETCS 3HA4YeHUe C y3na npeobpas3oBaHuWsi curHana
NMOCTOSAHHOTO HAnpPs>KEHUA WM Toka, MPOW3BOAMUTCH CYUTbIBaHUME KM 0b6paboTka knaBuaTypbl (nogaBneHne apebesra u
o6HapyxeHue JOCTOBEPHOCTH), MPUEM KOMaHA U AaHHbIX U3 NOCNefoBaTeENbHOrO nHTepdenca. MNpyn NoMoLM STUX BXOOHBIX
CWUrHanoB OCYLLECTBMAIOTCS, B COOTBETCTBMAM C 3aNpoOrpaMmMmMpPOBaHHLIMKU PYHKLMAMW 1N MONb30BaTENLCKUMY NapaMmeTpamMm
KOHurypaumm, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbiBOA MHpOpMaLMN Ha QUCKPETHbIE BbIXOAA, NHANKALNOHHbIE
3MNeMeHTbI, a Takke durKcaums BbIYMCNEHHBIX BEMNVYMH AN pexuma nepegadun nocnegosaTtenbHOro nHtepdenca. Belgava
CurHana Ha aHanoroBbli BbIXO4 NpeobpasoBaTens NPOMCXOAUT HEMPEPbIBHO B HE3aBUCUMOCTU OT paboTbl y3na nHankauum
1 ynpasneHus.

3.6.1 MpuHUun paboThbl y3na npeobpa3oBaHUsA CUrHana NOCTOSIHHOIO HaNpsXXeHUsi U Toka

3.6.1.1 V3mepuTenbHbIN NapaMeTp B 3aBUCMMOCTM OT TuNa (HanpsKeHne Mnu TOoK) NogaeTcsl Ha HOPMUPYIOLLNIA
ycunutens HY Hanpsmyto (HanpspkeHue) unu depes npeobpasoBatens MTH (Tok). CurHan c Bbixoga HOPMUPYHOLLIETO
ycunutens HY yepes y3en ranbBaHWYeCKoW pa3BsA3ku NocTynaeT Ha unbTp @ (anepuoamyeckoe 3BeHO NEpBOro nopsiaka c
noctosiHHon Bpemenu Td). Janee curHan ¢ Bbixoga dwunbTpa @ noctynaeT Ha npeobpasoBaTtenb «HANPsPKEHWME — TOK»
MHT, koTopbIn hopmupyeT BbIXOAHOW curHan 6noka MHC-11.

3.6.1.2 TllutaHue 6Gnoka ocylwecTBnAeTcA HecTabunuaMpoBaHHbBIM HaMpsXeHneM NOCTOAHHOro Toka. Ha Bxoge
6noka ycrtaHoBneH BbinpsmuTens (B), ¢ KOTOporo nutaHue nocTynaeT Ha CTabunmM3aTop HaMNpPsHKEHUS U UMMYIbCHbIN
npeobpasoBaTtenb. MiMnynbcHbIi Npeobpas3oBatenb opMuMpyeT BCe HEOOXOAMMbIE HaMPsKEHUs ONs nuTaHus Groka, a
TakKe BbIMOMHAET PYHKLMIO ranbBaHU4ECKON pa3Bsa3ku Oroka oT Lenen nutaHus.

3.6.2 MpuHUMn paboTbl hyHKLUMOHaNbLHOro 6rioka Hopmanusauum U MacliTabupoBaHus

3.6.2.1 AHamnoroBblli curHan nocne unbTpa C y3na npeobpa3oBaHUsi cuUrHana MOCTOSIHHOIO HarnpshKeHWst unu
TOKa nojaeTcs B y3en MHAMKAUMW W yrnpaBneHwusi, rae NpoxXoauMT COOTBETCTBYHOLLY npouedypy obpabotkv. [aHHas
npouedypa WCnonb3yeTcsa Ans NPeACTaBreHVWs aHanoroBoro CcurHana B Heobxooumow nonb3oBatento  dopme
(HOpMMpOBaHHbLIV CUrHan B TEXHUYECKMX eamHnuax). Ha pucyHke 3.6.1 nokasaHa cxema o6paboTkv aHanoroBoro Bxoaa.

3.6.2.3 Ha pucyHke npuHaTbie cnegytowme o603HavYeHus:

1. Qunbmp umnynscHbIX foMex. Mcnonb3yeTca Ans NOAaBfeHUss WMMNYnbCHbIX nomMex. OnpepensieTcs
napametpoMm AIN1.05 «MakcumanbHasi ONUTENBHOCTb MMMNYNbCHOW Momexu». Ecnu B kakom-nunbo wuukne
N3MEPEHUSI TEXHOMOMMYECKOro napameTpa OOHapyXeHO ero M3MeHeHve, TO npeanonaraeTcsi BO3MOXHOCTb
OeNCTBMSA NOMEXM U BbIXOOHOW curHan copMupyeTcs (C y4eTOM YCpPeAHEHUST U3MEPUTENbHbIX 3HAaYEHUIA) Mo
WUCTEYEHUN YCTAHOBMEHHOTO BPEMEHU ANUTENbHOCTU MnomMexu. To ecTb, ecnu AnNUMTENbHOCTb WU3MEHEHWUS
curHana 6onblue 3a0aHHOIO Thomexn, TO 3TO U3MEHEHWE PACLIEHMBAETCS Kak €CTECTBEHHOE M MPUHMMAETCs B
JanbHenwy obpaboTky C 3aaepxKo BpeMeHU Tnowexw. PaboTa gaHHOro unbTpa BHOCUT AOMNOSHUTENBHOE
TPaHCMNOPTHOE 3anasfbiBaHNe B CUCTEMY YMpaBlieHWsl, KOTOPOEe paBHO BeNUYMHE napameTpa «MakcumanbHas
ONUTENBbHOCTE MMMYNBbCHOM nomexuy. [103TOMy Bcerga HYXHO CTPEMUTBCA MUHUMWU3MPOBATb OAHHLIN
napameTp.

2. Modynb Hopmanusayuu cueHasa. JTOT MOAYNb HOPManu3yeT BXOAHOW aHanoroBbii curHam. BaxHowm
PyHKUMEN AaHHOTO MOAYNS €CTb KOHTPOSb AOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoa aHanoroBoro curHana
Ha 10% 3a ananasoH, KOTOpbIA yCTaHaBNMBaeTCA Npu kannbpoBke npubopa, MOAY b NOCbINAET curHan B 610K
onepaTMBHOIO YNpPaBneHUs U KOHUrypauum o HeJOCTOBEPHOCTM AaHHbIX B kaHane. Mpu aTom ecnu curHan
HVXXe JuanasoHa N3MEeHeHUs — Ha UMpoBoM avcrinee roput £~ L, npu npeBbILEHUM AaHHOTO AvanasoHa —
Ha umdposom aucnnee roput £ H. B oBoux cnyyasx reHepupyeTcst cobBbiTvie «paspbiB MUHUM CBS3N C
OaT4YmKOMD.

3. [Mapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MEHsIIOTCS NpY 3ameHe AaTyvka Unu nepexoae Ha
Apyroi Tun aaTyvka. MoapoGHee o KanmMbpoBKax aHaNoroBoro BXoga cMoTpuTte B pasgene 5.
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OkcrnoHeHYuanbHbil unbmp. PunbTp Mcnonb3yeTca ANA NoAaBMneHus MoMex, a Takke ANs nojasreHus
«apebesra» MHAMKaUUM (4acTbiX U3MEHEHUI MOKa3aHWsA uHMKaTopa u3-3a kornebaHui BXOAHOro napameTpa).
Onpepensetcs napametpom AIN1.04 «[NocTosHHas BpemMeHn LmdpoBoro punbTpay.

Modynb macwmabuposaHusi cuzsHana. JOTOT MOAYMNb NUHeapuanpyeT M MacwTabupyeT BXOOHOW CurHan
COrNacHoO 3adaHHOW MOofb30BaTeNieM HOMMWHANIbHOW CTaTUYEeCKOM XapakKTePUCTUMKM OaTyuka, KOTOpbIn
MOAKIIOYEH K Bxoay npubopa. MmeeTtcsa B BMAY, YTO UMEHHO 3[1eCb BbIOMpaeTCcs TN NOAKIIOYEHHOrO K KaHarny
Aatyuka. lNonb3oBaTene UMeeT BO3MOXHOCTb NMMHeapmn3oBaTh CUrHamM no cCoO6CTBEHHON KPMBOW NMHeapu3auum.

Tabnuya KoopOuHam fuHeapu3ayuu cueHana. [JaHHaa Tabnuua onpegenseT KOOPAMHATbLI MONb30BaTENbCKON
nuHeapu3auun, napameTpbl KOTOPOW 3agatTcs Ha ypoBHe koHdurypaumm LNX1 n LNY1.

Modyrnb koppekuyuu aHanozogoeo cuzsHana. B aTtom mopyne curHan, npeobpas3oBaHHbIN B NpeabiayLmnx
6rnokax, cmelwaetca Ha 3afjaHHoe nonb3oBatenem (ypoBeHb COR1) 3HayeHue. 3HauveHve KoOppeKumu
CYMMUPYETCS C BXOOHbIM CWUrHamoM WM BblYMTAETCs M3 BXOOHOMO CurHana, B 3aBUMCUMOCTM OT 3Haka
KoadbpurLmMeHTa KoppeKLnN.

I

: Punbmp UMNYALCHEX Modyns HopMaAU3oULL IKCNOHEHUUABHLL : 0000 | CuzHang }

| NoMex CUzHana dunLmp [ AIN1UD// ‘

| T 1 Z | | |

A : T 100%—— | | Modumb Koppexuuy }

Tz | | : aHo0z0boz0 cuzHann |
S L it :

I AN1CS Mopavemps 4 AN101 AN102 AIN1OL | | ! \

| kanuBpobku

| 3 6 | l

| XY | |

I

| - 0002| |

: DyHKUUOHINBH :: [~ :

| Bnak (LoD, CLinm [NX100 - [NX139 | |

| HODMOAU3OUWL U Tadnuua koopduwam  [NY100 - [NY139 | |

| Mocwmadupobanus MUHEGPU3TUUL CUZHOND b /

PucyHok 3.6.1 — briok-cxema ghyHKUyUOHanbHo20 br1oka Hopmanusayuu u macwmabuposaHus

3.6.3 MpuHUMn paboTbl hyHKLUMOHaNbLHOro 6yioka MaTeMaTU4YeCKUX BbIYUCIIEHUN

Mocne o6paboTkn BxogHoro curHana Al dyHKkumMoHanbHbIM 6GrOKOM HOpManusauumM KM MacwTabupoBaHus

dopmupyeTcs 3HaYeHNEe M3MepsieEMON BenuUMHbI PV B TeXHMYECKMX eguHuuax. 3TO 3HAYeHUe MOXeT oTobpakaTbCs Ha
avcnnee nepegHen naHenu, nNogaBaTbCA Ha KOMMapaTop, NOCMne 4ero — Ha COOTBETCTBYIOLWMA AMCKPETHbLIA BbIXOd, a
Takke — obpabaTbiBaTbCA PYHKLUMOHAMNBHBIM BIIOKOM.

B napameTpe HacTpomnku yHKUMOHanbLHOro 6noka martematudeckux BblumcrieHunn (FNC1.00) nonb3oBatens

BbIOMpaeT, Kakylo 13 (yHKUMA HeobXxoaMMO ucrnonb3oBaTb. BO3MOXeH BapuaHT He MCnonb3oBaHWs (PyHKLMOHaNbHOro
6noka (napametp paseH 0000).

Mpu FNC1.00 = 0001 dyHKUMOHAmbHLIA GrOK MaTeMaTUYECKUX BbIYMCNEHUA NEPEXOAUT B PEXUM MHTErpaTopa

(pncyHok 3.6.2). ®opmyrna BbIMUCNEHUS UHTErPaNbHOro 3HaYeHns PyHKUMOHansHOro 6rnoka npeacraBreHa HuxKe:

k1
F(FNC]~00=000]) = w pv
(FNC1.03)
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Mepepxnn
naHens npubopa

C BEPXHEro

Cxema cyHkuun YPOBHS

WHTErTPUPOBAHUSA KHOMKM ¥ 1 O
YHKUMOHANBLHOTO e XM cﬁpoca
6noka FNC1 emsmmmg FNC.O1

no
nepenonHeHuo

pv ki m
k IPV /_ HTerpaanoe

3Ha4eHue

3anuck npu
BKIIOYEHUN
nuTaHusa

2 KoHTponb T
nepenonHeHns nepruoaom

1MuH

nay

PucyHok 3.6.2 — briok-cxema pyHKUUU UHMe2pupo8aHusi pyHKUUOHaNbLHo20 brioka MameMamu4yecKux 8bl4ucieHul

BxogHas BenuuuHa uHTerpanbHoro 6noka (6nok paboTaeT kak CHEeTUYMK) Npu 3HadYeHun koadduumeHtToB k71=1 1
k2=1 pomkHa uMeTb eauHULbl U3MEepeHns “TexH.ed/yac”. Bbixog mHTerpatopa npu atom Oypet B “TexH.en”. Ecnum xe
BXOJHOW napameTp UMeeT Apyrve eauHuLbl U3MepeHns, Toraa MHTerpaTop MaclitabupyeTcs ¢ NOMOLLbI0 KO3 ULNEHTOB
k1 n k2. Hanpumep, Hy>XHO M3MepsATb KOMMYECTBO >XMAKOCTM MO ee pacxomy, KOTOpbIi M3MepseTcs B [‘| 3/iéi ] Torpa,

nopbopom koadpumumeHToB k1=60 n k2=1 macutabupyem nHTerpaTop, a Ha BbiIXo4e NonyyYnM KOrmM4YeCcTBO XUAKOCTH B [‘, 3].

B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KOadppuumneHToB k1 n k2 Ans OCHOBHbIX eAVHUL, M3MEPEHUs NapameTpa pacxoga.
DyHKLUMOHanNbHbIN 60K NpeaycmMaTpuBaeT YeTblipe BO3MOXHbIX pexvMa cbpoca nHTerpanbHbiX 3HaveHun (Tabnuvua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koacpdmumeHToB k71 1 k2

ED,I/IHI/IL[I:I Nn3MepeHnsa BXO4HOro napameTpa
1 60 1

3600
1 1 1 24

Tabnuua 3.6.2 — PexxnmMbl cbpoca MHTerpanbHbIX 3HaYeHUn

Cb6poc C6poc no

FNC1.01 Knasvwwamu nepenon- PR LS

(perucTpsli 8, 9)

VO

0000 Bes cbpoca
0001 Mo nepenonHeHuto = + +
Mo nepenonHeHuo nnu
w2 knasuwamn <V + <O
0003 Knasuwamu <V + <O + = +

3.6.4 NpuHuMn paboTbl 6roka curHanusauum

KoHTpomnb Bbixog4a napamMeTpoB 3a rpaHuubl YCTaBOK CUrHanuMsauvMum npoM3BOAMTCHA ANA BenuuuHbl PV un ans
BbIxoAa (pyHKUMOHanbHoro 6roka MatemaTnyeckmnx Beldmcnennin F. [Ins kaxgoro us atux napaMmeTpoB YCTaBkM MUHUMYMa,
MakcuMyMa W rmcTepesnc 3afatoTcs Ha YPOBHSAX KOHMrypaumm aTux napameTpoB. Takke 3TV yCTaBKM MOXHO 3ajaBaTb
Yepes nHTepdeinc B COOTBETCTBYIOLMX perncTpax. CooTBETCTBYIOLME PErMCTPbl yKkasaHbl B Tabnuue B.5.

MHavkaTopel Ha nepedHeil naHenu MOKasbiBalT CUrHanusauuilo TOro napameTpa, KOTOPbIA BbIBOAUTCA Ha
LM poBOM ancnnen.

CuvrHanm3aumsa moxeT ObiTb C KBUTMpOBaHuem un 6e3. Ecnn napameTp oTtobpaxeHus curHanm3aumun BbibpaH
ALRM.00 = 0001 (c kBuUTMpOBaHueM), TO NPV MPEBbILLEHUN N3MEPSEMON BENNYMHOW YCTaBOK CUrHanvM3aumMu B PerucTp
COCTOSIHUSI CMrHanusauuy 3anucbiBaeTcs «1» M MHOWKaTOp CUrHanuM3auuMu HadvHaeT muratb. B pernctpe kBuTMpoBaHus
HaxoguTcs «0». Korga onepatop 3ameTun BbIXOf, NapaMeTpa 3a YCTaBKW CUrHanu3aumm OH MOXET KBUTMPOBAaTb CUrHanm Kak
C nepegHen naHenu knasuwen [A] (B perncTp KBUTUpPOBaHUS «1» 3anucbiBaeTcsa aBToOMaTUYECKM), Tak U Yepes uHtepdenc
C BEPXHETO YPOBHS, 3anncaB B PEMMCTP COCTOSIHUE KBUTUPOBAHMS «1».

3.6.5 MNpuHUMN paboTbl OKHa OTOOpaXeHus

OKHO oTOGpaXeHus1 COCTOUT M3 LMGPOBOro AUCMIEs, MHOUKATOPOB CUrHaNM3auun u UHAMKATOPOB AMCKPETHBLIX
BbIxoAoB. lNpeobpasosatens NMHC-11 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHWusl, KOTOpoe MMeeT COOCTBEHHbIE
HacTpowviku umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B aTtom cny4yae BbibupaeTcs napameTp, KOTOpbIv
OyneT BbIBOOMTBCS Ha LMGPOBON AMCMNEN, NMOMOXEHMS 3ansTon Afis BbIOpaHHOro napameTtpa M cnocob® oTobpaxeHus
umdposoro gucnnes (NOCTOAHHO CBETUTCS UNN MUraeT).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro yCTPOMCTBa

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

HacTpolkm norm4eckoro ycTponcTaa Npom3BoasTCA Ha YPOBHE HACTPOMKM OUCKPETHBIX BbIXOAOB.

MpuHuMn paboTbl NOrMYeckoro ycTpoucTBa nokadaH Ha pucyHke 3.6.3. B nyHkte meHio DOT1.01 (DOT2.01)
BblIGMpaeTca MCTOMHWK aHanoroBoro curHana Ans ynpasneHus AUMCKPeTHbIM BbixogdoM. Ha pucyHke 3.6.3, Ana npumepa,
MUCTOYHMKOM YyMpaBrieHus nepBbiM AUCKpeTHbIM Bbixogom DO1 BbibpaHa uamepsiemas BenuuuHa PV, a gns BToporo
OUCKPETHOro BbIXoAa — BbIXo PYyHKLUMOHANbHOro 6rioka MateMaTUYeCKUX BbIYUCTIEHWUIA.

B nyHkte meHiwo DOT1.00 (DOT2.00) BLiGupaeTca noruka paboTbl nornyeckoro yctpowncrtsa. Ha pucyHke 3.6.3
nokasaHo kak pabortaet komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas opMupyeTcsi Ha Bbixoae
normyeckas eavHMLa, Koraa BXO4HOW curHan Haxogutcst mexay yctaskamu MIN n MAX. 3HaueHne aTux yCcTaBoK 3aaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTOopoM cnydae dopMupyeTCca eAuHMLa Ha BbIXOAE TOrAa, Korga BXOAHOW
curHan npesblwaet yctasky MAX.

Jlornueckoe yctporictso 1

! poT1.0 | CpaBHeHue BxogHoro curHana c yctaskamu MIN-MAX DO1
i i DOT1.00! Noruka pa6otsl (0003 - B 30He MIN-MAX)
|
! I PV A
| |
| | y\
! ! DOT1.04] MAX ; :
| | ! | :
! | |pori.0s| Hist ; ;
| | 1 | 1
| | H !
! ! DOT1.031 MIN ; :
I I : g : . N et
| | - ——— =
: : dopmMmupoBaHue BbIXOAHOIO CUrHana
| | - e T 77
| | K1 i i P
I I ! 1 i i :
: i i 1 K1=0/1 Bbikn/Bkn
] | i | | DOt —%
| | DOT1.02=| | | I_ i
| | =0(T) | -
; ; | 1 1)
F | DOT2.01 | Norvyeckoe ycTpoIicTBO 2
! ! CpaBHeHue BxogHoro curHana c yctaskamu MIN-MAX DO2
| I —_—_—_—_—,—,e—,e—,e——eee
! ! DOT2.00} Norvka pa6oTkl (0001 - 6onbwe MAX)
| ! F o
| | f\ /_\
i i DOT2.04i MAX S
| | |por2.0s) Hist b ;
| | | i ! 1
| | | H H ! H
! | DOTz.osi MIN L i :
: : | \4 ~ H H ! ! -
| | ! A T T
: PopmMupoBaHue BbIXOOAHOIO CUrHana
K2 P i E
| ' 1 1 '
i ! : : : K2=0/1 Beikn/Bkn
i [ I DO2 +—»
DOT2.02=| | ¢
=0(T) I -
| L T

PucyHok 3.6.3 — [uagpamma pobomel 1o2udeckux ycmpoticme

YnpaBnaTe NOrMYEecKUM YCTPOWCTBOM (€ro OTKMYeHneM), 0BO0OLLEHHOW curHanm3aumen MOXHO Takke 4vepes
nHTEepdeic. BbIxogHON CUrHanm NorMyYeckoro YCTpoMCTBa MOXET ObiTb CTATUYECKUM UMM UMMYMbCHLIM (OVMHAMUYECKUM) C
3aaHHON AnuHOM umnynbca. [py cTaTMyeckoM BbIXOOAHOM CUrHame JorM4eckoe YCTPOMCTBO (hopMMpYEeT MOrMYecKyto
€AVHULY Ha MpPOTSHKEHUM BPEMEHW, KOrAa napameTp BXOAWUT B 30HY 3aJaHHYK JOTMKOM paboTbl. A Mpu MMMYNbCHOM
BbIXO4HOM CUrHane AJfiHa BbIXOAHOIO MMnynbca 3agaeTcs B nyHkTe MmeHio DOT1.02. Ha pucyHke 3.6.3 uMnNynbCHBIN CUrHan
n30bpaxeH cepor 3anMBKOM CO BPEMEHEM ANUTENbHOCTM UMnynbea T.

Bobixoa norudeckoro yctpowictea (0/1) nogaetca Ha OUCKPETHLIA BbIXOA, KOTOPbIM (hOPMUPYET COCTOSIHWE pene
BbIKIN/BKI1. Takke 3Ha4YeHMNe BbIXOA4a FTOrMYECKOro YCTPOMCTBA 3anucbiBatoTcst B perncTpbl 2 n 3 (cM.1abn.B.5).
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4. Acnonb3oBaHue No HasHaYeHuio

4.1 dkcnnyaTtauMOHHbIe OrpaHUYeHUs Npu NCNonb3oBaHUKU Npeobpa3oBaTtens

411 MecTo yctaHoBkn npeobpasosaTtens MHC-11 gomxHo oTBe4aTb CneayoLwwmmM yCroBUsMm:

- obecneumBaTtb yaobHble YCnoBust Ans o6CnyXMBaHUa U eMOHTaxa;

- Temnepatypa W OTHOCUTENbHAsA BIaXHOCTb OKpYXalollero Bo3dyXxa [OMKHa COOTBETCTBOBaATb
TpebOoBaHUSIM KNMMaTUYECKOro NCMONHEHNS Npeobpa3oBaTens;

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

- HanpsPKEHHOCTb MarHWTHbLIX MONEW, BbI3BAHHbIX BHELUHVMMU WCTOYHUKAMW MEPEMEHHOro TOoKa 4acToToW
50 Ny MnK BbI3BaHHbIX BHELUHUMW UCTOYHMKAMM MOCTOAHHOIO TOKa, He AoMmKHa npeBbiwaTb 400 A/m;

- napameTpbl BUbpaLmm AomKHbI COOTBETCTBOBATL UcnonHeHunto 5 cornacHo FOCT 22261.

4.1.2 Mpw akcnnyatauun npeobpasoBatens HEO6XOANMO UCKMOYUTB:
- nonagaHne TOKONPOBOAALLEN MbIIA UMK XNOKOCTU BHYTPb Npeobpasosartens;
- HanM4Me NOCTOPOHHMX NPeaMeToB BONM3K Npeobpa3oBaTens, yXyALLalLWmMX ero eCTeCTBEHHOE OXMNaXaeHve.

41.3 Bo Bpems akcnnyaTaumMm Heo6XoauMo creauTb 3a Tem, YToGbl NoAcoeaMHeHHble K U3nenuio NpoeBoga He
nepenambiBanuncb B MECTaxX KOHTAKTa C KNeMMamMmn 1 He MMEenu NOBPEXOEHNN N30NALUN.

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

4.2.2 Mepen Havyanom MoHTaxa npeobpasoBaTens HeobXoAMMO BbIMOMHUTbL BHELWHWUIA OCMOTp. [pu 3aToM
06paTuTb 0cO6EHHOE BHUMAHWE Ha YNCTOTY NMOBEPXHOCTUN, MAPKUPOBKM U OTCYTCTBUE MEXAHNYECKMX MOBPEXOEHWNA.

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

424 Mpubop JomKkeH ycTaHaBNMBaTbCS B 3aKPbITOM B3pbiBOOE30MacHOM 1 noxapobes3onacHoOM MoMeLLeHuN.
Wcnonb3ynte npubop npu TemnepaTtype 1 BNaXHOCTW, OTBEYaLLMX TpPe6OBaHUSM 1 YCIOBUAM 3KCNNyaTaunn, ykasaHHbIM B
pasgene 1.3.6 HacToALEN UHCTPYKLMN.

4.2.5 He 3arpomoxganTte NpoOCTPaHCTBO BOKPYr YCTPOWCTBA ANs HopManbHoro Ttennoobmena. OTteeaute
[OCTaTOMHO MecTa AN eCTECTBEHHOW BEHTUNAUMM YCTPOWCTBA. He 3akpbiBanTe BEHTUMAUMOHHLIE OTBEPCTUS Ha Kopnyce
ycTporicTtBa. Ecnn npnbop nogBepraeTca HarpeBaHWIO, AN ero oxnaxaeHust 4o temnepatypbl Hwke 70°C, ucnonb3yinte
BEHTUNATOP.

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

BapuaHm KpernneHusi Ha riocKkocmb BapuaHm kpenneHusi Ha DIN-pernbc

PucyHok 4.2.1 — Cxema sapuaHmos KpernneHusi npeobpasosamerns Ha ujume
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4.3 CoeanHeHUe C BHELWWHUMU yCTpOﬁCTBaMM. BxoaHble M BbIXoAHbIE Lenu

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

4.3.2 KabenbHble cBs3n, coeguHsaowmne npeobpasosatens [MHC-11, nogkniovaroTcs 4epes  KNeMmbl
CoeAuHUTENbHBLIX Ppa3beMOB B COOTBETCTBUU C TpeboBaHnaMu gencTaytowmx "lMNpasun ycTporncTBa 3MeKTpOyCTaHOBOK" .

4.3.3 MopakntovyeHne BXxodoB-BbIX0A4oB k npeobpasoBartento MNMHC-11 npon3BoasaT B COOTBETCTBUMM CO CXEMaMu
BHELUHWX COeAMHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

4.3.4 Mpy NOAKMIOYEHUN FIMHMI CBA3N K BXOAHLIM U BbIXOAHBIM KNemMMaM NpuHUManTe Mepbl MO YMEHbLUEHUIO
BMNUAHWUSA HaBEOEHHbIX LWYMOB: UCMO/b3ylme BXOAHble U (Mnn) BbIXOAHbIE LWyMOMNoAasnsowmne dunbTpbl (B T.4. CETEBbIE),
wymonogasnsawowmne unbTpbl ANA  NepudepunHbIX  YCTPOMCTB, WCNOMb3yWTe BHYTPEHHME LudpoBble UNLTPLI
aHanorosoro Bxoga npeobpasosartens MHC-11.

4.3.5 He ponyckaeTca o6beauHsTb B OOHOM Kabernie (KryTe) Lenu, Mo KOTOpbiM MepefaloTcs aHanoroeble,
MHTepPdeiCHble CUrHasbl Y CUIIbHOTOYHbIE CUTHamNbHbIE UMW CUITbHOTOYHbIE CUIOBbIE Lenu. [ns yMeHblUeHUs] HaBedeHHOro
WyMa OTAeNnuTe NIMHUM BbICOKOTO HaMpPsBKEHWs! UMW NIMHWAKM, NPOBOASLLME 3HAUYUTENbHbIE TOKM, OT OPYIMX JIMHUWIA, a Takke
n3beraiite napannenbHOro UM 0BLLErO NOAKMIOYEHUS C NUHUAMW NUTaHUA NPY NOAKMNIOYEHUM K BbIBOAAM.

4.3.6 HeobxoanmocTb 3kpaHUMpOBaHWs kabernew, No KOTOpbIM nepegaeTca MHAOPMaUMS, 3aBUCUMT OT AMMWHbI
KabenbHbIX CBA3EW 1 OT YPOBHSA NMOMEX B 30He Npoknagku kabens. PekomeHgyeTcs Mcnonb3oBaTh M30NMpylowme Tpyoku,
KaHarbl, TOTKN U SKPaHWPOBAaHHbIE MUHU.

4.3.7 [MpymeHeHne aKpaHMPOBaAHHOW BUTOW Napbl B NPOMbILUNEHHBLIX YCnoBuax ABndeTca npegnovTuTenbHbIM,
NOCKOJ1bKY obecneuvBaet nosy4yeHune BbICOKOro COOTHOLLUEHNA CVIFHaJ'I/LLIyM N 3awunTy ot CUHa3HON NOMEXM.

4.3.8 Mopknioyante crabunusatopbl MMM LWymonodasnswowme GunbTpbl K NepudepuinHbIM  YCTPONCTBaM,
reHepypyoLLMM 3NEKTPOMAarHUTHbIE M UMMYMbCHbIE NMOMEXM (B 4aCTHOCTW, MOTOpam, TpaHcdopmatopam, cofneHouaam,
MarHUTHbIM KaTyLuKaMm 1 gpyruMm YCTPOMCTBaM, UMEIOLLIMM U3MyYatoLme KOMNOHEHTbI).

4.4 MNoakno4yeHUe 3NeKTPONUTaHMA Npnuéopos

4.4.1 BHUMAHME!!! Tlpu noakntoveHUn anekTponuTaHust npeobpasosaTenen NMHC-11 cobniopgatb ykasaHus
mep 6e3onacHocTy pasgena 6.2 HacTosALWEero pykoBoacTBa.

442 [na obecneyeHus ctabunbHon paboTbl 06opyaoBaHUsI KorebaHWUs HanpsKeHUst U 4acToThbl NUTaKoLLEN
3MNeKTPOCeTU OOMKHbI HaxoouTbCa B Npedenax TEXHUYEeCKUX TpeboBaHWiA, yka3aHHbIX B pasgene 1.3, a Ans kaxzgoro
COCTaBISAOLLEr0 KOMMOHEHTA CUCTEMbI — B COOTBETCTBMM C MX PyKOBOACTBaMM Mo akcnnyaTtauyun. Mpu HeobxognmocTn, anga
HeNpepbIBHbIX TEXHONOMMYECKUX NPOLIECCOB, A0MKHa OblTb NPeayCMOTPEHa 3alumuTa OT OTKIIOYEHUsT (UNK BbIXO4a U3 CTPOS)
CUCTEMbI NOAAYU IMEKTPONUTAHNS — YCTAHOBKOW MCTOYHMKOB GecnepebonHOoro nutTaHus.

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

444  YcraHaBnuBas LYyMOMOAABNSAOWMA UNLTP (CUrHamnbHBIA MK ceTeBon), 06s3aTenbHO YTOYHUTE ero
napameTpbl (MCNonb3yeMoe HanpsXKeHne u npornyckaemMble Toku). PacnonaranTte uvnbTp Kak MOXHO 6nvke K npubopy.

4.5 KoHdurypaumsa npeobpasoBarens
451 MpeobpaszoBatenu MHC-11 koHUrypupyloTCs Npy NOMOLWM MepeaHert naHenu npeobpasoBaTtens wunm
Yyepes ranbBaHMYECKN pasgeneHHbii nHTepdenc RS-485 (npotokon ModBus), 4To No3BonseT Takke MCMonb3oBaTb Npubop
B Ka4ecTBe yJaneHHOro yCTporcTBa npu paboTe B COBPEMEHHBIX CETAX ynpaBneHns n céopa nHdopmaLuuu.

452 MapameTphbl koHUrypauum npeobpasosatenst MHC-11 coxpaHsoTCs B 3HEProHe3aBMCUMON NaMATH.

4.5.3 T[lporpamma koHurypauun npeobpasosatens NHC-11 gomkHa BbITb cocTaBneHa 3apaHee u odopmneHa
B Buge tabnuupl (cm. npunoxenue M), 4To n3daeBut nonb3oBaTens oT oWnBOK Npy BBOAE NapameTpoB KOHUrypauuu.

454 HasHayeHne anemeHTOB nepegHen naHenu, HasHayeHue CBEeTOAUOOHbIX WHAMKATOPOB W KnaBuLl
npeacTaBneHo B COOTBETCTBYHOLLMX pasgenax rnasbl 3. Mopsigok KoHMrypauum n3noxeH Huxke B pasgene 4.7.
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4.6 Pexxum PABOTA

Mpubop nepexoanT B 3TOT pPeXuMM BCAKUIA pas, KOrAa BKYaeTcs nutaHue. M3 aToro pexunma MOXHO nepenTtun B
pexvum KOHOUTIYPUPOBAHUE. Ouarpamma pexvmMoB paboTbl M HacTpoviku npeobpasosaTens MNMHC-11 npuBegeHa Ha
pucyHke 4.6.1.

B rnpouecce paﬁombl MOXXHO OCYLLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXumBaTb U3MepAemMylo BeNUYUHY
(TeKyLuee nnn HakonmneHHoe 3Ha‘—|eHVIF|). Kpome TOro, MOXHO OTCRexmBaTb Ha CBETOAMOAHLIX WMHAMKATOpax CurHanbl
TEXHOMNOMMYECKOM CUrHanu3aumm npu npesbILUEHUN BEPXHETO UMW HWXKHEro NpenesioB OTKNOHEHUS. Tak e C MOMOLUbIO
COOTBETCTBYHLNX CBETOOANOOHbBIX MHONKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexum
KOH®OUTI'YPUPOBAHUE

PucyHok 4.6.1 — [Juaepamma pexumos pabomsi u HacmpoUku npeobpasosamers [NHC-11

4.7 Pexxsum KOHOUTYPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexumMa BBOASIT NapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanM3aumm
OTKIOHEHWIA, NapameTpbl hunbTpa, NapaMmeTpbl 3ag4aHns TMna Bxoda, TUMa ynpaereHusl, napameTpbl CETEeBOro obmeHa,
napamMeTpbl KanubpoBKW, NapameTpbl BbIXOAOB U CUCTEMHbIE NapamMeTpsbl.

4.7.2 TlapameTpbl pasgeneHbl MO rpynnam, Kaxgas W3 KOTOpbIX HasbiBaeTcA "yposeHb". Kaxpgoe 3sapaHHoe
3HayeHue (ANEeMEHT HacTpoWku) B ITUX YPOBHAX HasbiBaeTcs "napametpom”. [lapameTpbl, uUcnonb3yemble B
npeobpasoBatene NMHC-11, crpynnupoBaHbl B 13 ypoBHeW 1 NpeacTaBneHbl Ha Auarpamme (pucyHok 4.7.1).

4.7.3 BbI30B ypOBHsI KOHMrypaLmMm n HacTpoek ocyliecTtBnsietca u3 pexuma PABOTA gnutenbHeiM, 6onee 3-x
cekyHa, HaxaTueMm knasuium [O].

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

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

4.7.6 Ha undpoBom gucnnee nosiBUTCst HasBaHue ypoBHs koHdurypaumm: AIN1...SAVE - «A 10 I»..«5AuE».
4.7.7 Nocne BLIGOPa HYXXHOO YPOBHS HY)XHO HaXaTb KPATKOBPEMEHHO KnasuLy noaTeepxaeHns [O].

4.7.8 BbibpaB HeoOXxoauMMbI NMyHKT MeHto knasuwamu [A] v [V], ans mogudwukaumm napameTtpa Heobxoaumo
CHOBA KpPaTKOBPEMEHHO HaxaTb knasuiy [O].

4.7.9 Ha ungppoBom aucnnee B Mu2arnweM PexXMMe BbIBEAETCA 3HaYeHne napaMeTpa BblIOPaHHOIO MyHKTa MEHHO:
Hanpumep, «0001».

4.7.10 C nomowbio knaeuw nporpammupoBaHis [A] n [V], npu HeobGxoaMMocTW, NpPOU3BECTUM WU3MEHEeHue
3HauyeHus BbIBpPAHHOrO NapameTpa, KpaTKOBPeMeHHo HaxaTb knasuwy [O] — npubop cHoeBa nepeiaeT B pexuM
KOHdUrypaumm — Ha umdpoBOM AUCTINee NOSBUTCH HOMEP MPEeXHero BbIGpaHHOIo MyHKTa MEHIO.
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4.7.11 C nomoLubto knaeuLl nporpammupoBaHus [A] n [ V] ycTaHOBUTL criegyoLwuii HeobXoauMbIN ANt UBMEHEHUS
NYHKT MEHI0, 1 T.A4. NOKa Bce HeobxoanMble NapaMeTpbl HA AaHHOM YPOBHE KoHdurypauum He 6yayT N3mMeHeHsbl.

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

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

4.7.14 Bbi3BaTb ypoBeHb SAVE «5HuE» 1 coxpaHuTb BCe M3MEHEHHbIE 3HAYEHUS B SHEProHEe3aBNCUMMOW MaMsiTu.
Mpn coxpaHeHWM napameTpoB B SHEProHEe3aBMCUMOW MaMsiTu BbIXOA W3 YPOBHS KOHMrypauum OcCyLlecTBnseTcs
aBTOMaTWU4ECKN.

4.7.15 Ecnu n3ameHeHHble NnapaMeTpbl He COXPaHSOTCH B 9HEProHe3aBMCMMON NaMaTh (napameTpbl COXPaHATCSA B
onepaTVBHOW NaMATW) BbIXOA4 M3 pexumMa KOH(Urypaumu OCyLLecTBRsSeTCa ANUTenbHbIM, Gonee 3-X CekyHA, Haxatnem
knasuim [O] nn No MCTeYEHUN BPEMEHMN 2-X MUHYT.
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3Ha4YeHue napameTpa
napameTp AIN1.09 ans dyHk.6n.
AIN1.09 HopManM3aLumm u 03
MaclutabvpoBaHus

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

Tabnuua 4.8.1 HasHaveHve n niankaums ypoBHEN KoHUrypaumm

HasHa4yeHue ypoBHSs HasBaHue UHaukauusa
HacTpoiika napameTpoB nepBoro dyHKLUMoHanbLHoro 6rnoka |
AIN1 H A
HopManusauum 1 macluTabupoBaHusi /
HacTtpoiika napameTpoB yHKLMOHanbLHOro broka FNC1 F N [ ]’
HacTpolika napameTpoB guckpeTHoro Beixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpos guckpeTHoro Bbixoga DO2 DOT2 d o f: E
HacTtpoiika napameTpoB OkHa 0TobpakeHust WND1 ':' N d ,’
HacTpoiika napameTpoB cyrHanmsaumm ALRM r ,:]
ABcumcebl (X) onopHbIX ToYek NMHeapu3aumm curHana _
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNX1 L nu ,’

HopManusauum 1 maclutabmpoBaHnus

OpauHatbl (Y) OnopHbIX ToYeK NMHeapu3aummn curHana
noJaBaemoro Ha nepsblii PYHKLUMOHaNbHbIA 6rok LNY1 L e} H
HopManusauum 1 maclutabupoBaHus
Kannbposka curHana nogaBaemoro Ha nepBbiii
PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1

-~
o

maclTabrupoBaHus

Koppekuusi curHana nogaBaemoro Ha nepBbiii

PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 COR1 E or ,'
MacLTabvpoBaHus

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

B panbHeiiwem no TeKkCTy pykOBOACTBA MAeT ccbinka Ha napametp B Buae 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

BbIGPAHHOIO YPOBHS HEOBXOANMO HaxaTb knasuLy [O].
|

Y
I'IaEameT 2 e [Mpu kaxaoM HakaTuu KnaeBuL NPOMCXOAMT Mepexon K CreaytowemMy unm
| npeablayLemMy napameTpy.

e [Ins Boibopa napameTpoB Ha KaX4oM YpOBHE HeoO6Xxo4MMO UCMOonb30oBaTb
knasuwn [A], [V].

e

) 4

e [lpn HaxaTum knasuwm [A] Ha nocnegHem napameTpe, npousonget
V nepexoz Ha nepsbli napaMmeTp (napameTp ¢ Homepom 0).

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

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

d

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

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

e Heobx00umo noMHUMB, 4TO Mocrne NpoBeAeHUs MoauduKkaLmum Heobxoaumo
MPOM3BECTM 3anncb NapameTpoB (KO3MMULMEHTOB) B 3HEPrOHE3aBUCUMMYHO
namsTb (cM. pasgen 4.9), B NPOTUBHOM Crly4ae BBeLeHHas MHdopMauus He
GyaeT coxpaHeHa Npu OTKITOYEHUW NUTaHUS Npeobpa3oBaTersi.
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4.9 3anucb napameTpoB B 9HeproHesaBUCMMyIo NnamMATb

Mapamemp SAVE.01. CoxpaHeHue napamempos

Tabnuvua 4.9.1 — 3anncb napaMmeTpoB B 9HEPTOHE3ABUCUMYIO NaMSATb

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

1) MNpomnssecT Mogudukaumio Bcex He06xoaNMbIX MapamMeTpoB.
2) YctaHoBuUTb 3HayeHue napameTpa SAVE.01= 0001.

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

4) Mocne yka3aHHbIX onepauui 6yaeT nponsBeaeHa 3anMcb BCeX MoaNULMPOBaHHBIX
napamMeTpoOB B 3HEProHe3aBUCUMYIO MamsATb. [locrne npoBefeHWs 3anncy napameTpoB
npubop neperiger B pexum PABOTA. [locne 3anucu napametp SAVE.01
aBToMaTtuyeckun yctaHasnumeaetca B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHWs Nonb3oBaTeNbCKMX NapameTpoB Ha ypoBHe kKoHdurypauum SAVE, ecTb BO3MOXHOCTb BEPHYTCH
K COXpaHEHHbIM HacTporikaM 1 kanubpoBoyHbIM koadbcmumeHTam Ha yposHe LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCA K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NPeanpuUATUM-U3roToBUTENE, C BO3BPALLEHMEM K nNepBOHavanbHoe
KanMbpoBke aHanorosbIx Bxo4oB u Bbixogos (LOAD.02).

Tabnuua 4.10.1 — 3arpyska napameTpoB

3HaueHune
MapameTp HasHa4yeHune napameTtpa MpumeyvaHne
napameTpa
LOAD.00 PaspeLlueHre nporpaMmmmnpoBaHus no ceTtu 0000 [MporpammupoBaHne 3anpeLleHo
ModBus 0001 [MporpamMmmupoBaHve paspeLleHo
LOAD.01 3arpyska nonb3oBaTENbCKUX HACTPOEK U 0000 He npoussodumcsi
KannbpoBOYHbIX KO3IPULNEHTOB 0001 3arpyska nonb30BaTenbCKUX
HacTpoek
LOAD.02 3arpyska 3aBOACKMX HACTPOEK U 0000 He npou3godumcsi
KannbpoBOYHbIX KO3PDULUNEHTOB 0001 3arpyska 3aBo[CKMX HAaCTPOekK
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5. KanubpoBka n npoBepka npeodbpasoBarens

KanunGpoeka npeobpasoBaTens OCyLLEeCTBNSAETCS:

e Ha 3aBopge-nsrotoButene npu Beinycke npeobpasosarens,

e [lonb3oBartenem:
- Mpu cMeHe avanasoHa u/unu snaa (Tok NMbo HanpspkeHWe) BXOQHOIo curHana,
- P NOAroToBKe K NnoBepke (kannbposke).

5.1 KannbpoBka y3na npeobpasoBaHusa curHana

5.1.1 [ns npoBefeHus kanubpoBkuM y3na npeobpasoBaHus curHana HeobxoaMmMo NoaKMYMTE Npubop No cxeme
npunoxexus b.4.

5.1.2 Mepen npoBepkoi nNo MGOMY M3 ykasaHHbIX MYHKTOB MONIOXEHUSI MepekrnoyaTenen OOMKHbI oTBeYaTb
cXeme MoBepKU.

51.3 Mopatb HanpsxeHve nuTaHus Ha 6nok, no BonbTMeTpy PV1 asTtoTpaHcdopmaTopom T1 ycTaHOBUTH
HanpsxeHve 220 B nsmeputb ToK notpebneHns amnepmeTtpom PA2, onpeaennts notpebnsemyo MOLWHOCTb U CPaBHUTL C
3Ha4YeHMeM ykasaHHbIM B Tabnuue 1.3.5.

514 YctaHoBuTb curHan c kanubpatopa G1, cootBetcTBytowmii 0% OT guanasoHa W3MePEHUS (HWXKHWUIA
npegen pasmaxa Lkansl namepeHust). NponsBecT KOHTPOMb 3HAYEHUs No UMEPOBOMY MHAMKATOPY NMMLUEBOW NaHenu u no
npubopy PA1, npn HeobxoouMOCTM — BLIMNOMHUTE KOPPEKTMPOBKY BEMNWYMHbI BbIXOAHOTO CUrHamna conpotuBrneHnem RP2
“YctaHoBka «0»”.

515 YcTtaHoBuTb curHan c kanubpatopa G1, cootsetctByowmn 100% oT Avana3oHa namepeHus (BEpXHWUA
npegen pasMaxa LKasnbl n3amMepeHus). [pon3BecT KOHTPOMb 3HAYeHUs Mo LMAPOBOMY MHAMKATOPY NWULEBOW MaHenu u no
npubopy PA1, npy HEOOGXOAUMOCTU — BbINOSMHUTE KOPPEKTUPOBKY BEMUYMHBI BbIXOAHOTO CurHanma conpotusreHnem RP1
“YctaHoBka « MAX»”. MoBTopuTb Nn. 5.1.4 — 5.1.5 Heckonbko pas.

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

YcraHoBka «0»

YcraHoBka « MAX» |:

PucyHok 5.1.1 - Cxema pacronoxeHusi op2aHos peaynuposaHus u anemeHmos Hacmpodtku MHC-11

http://www.microl.ua e [THC-11 e ver. 41.03 e [IPMK.411522.001 PO u3m. 1.04, 25.03.2014
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Tabnuua 5.1.1 - MNonoxeHue nepemMbideKk Ona yCTaHOBKM AMana3oHa U3MeHeHUA BbIXOAHOro curHana npu ogHononsapHom
BXOQHOM cuUrHane

T“"c""”"r'::ﬁ:°’° J2 J3 J4 J5 J6

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

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

Tabnuua 5.1.2 - MNonoxeHune nepemMblvek aAnda yCTaHOBKU gnana3oHa USMEeHeHUA BbIXOOHOro curHana npmn aByxnondapHom
BXOOHOM CUrHane

Tun BbIXOAHOTO J2 J3 J4 J5 J6
CUrHana

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

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

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

. 34

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

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

Tabnuua 5.1.3 - 3HayeHue conpoTmereHn Rx1, Rx2, Rx3

BxogHOM cUrHan ConpoTuBneHne pe3mcTopoB
Rx3 Rx1 Rx2

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

lMpumeyaHus

1. [lna Ouana3oHa 6x00Ho20 cueHana om 4 0o 20 MA u ebixoOHo2o cueHana om 0 0o 10 B Heobxodumo
ycmaHosumb conpomuesrneHue R15 pasHbim 100 kOm (cm. pucyHok 5.1.1). [na Opyeux duana3oHoe R15 domkeH 6bimb
200 kOm (ycmaHasnusaemcsi npednpusimuemM-u32omosumerem).

2. Mapka yka3aHHbIx pe3ucmopog 8 mabnuye 5.1.3: C2-29B-0,125-...--0,1%.

51.7 Bpems npeobpasosanna ansa MHC-11 ¢ 3aBoAcKON yCTaHOBKOW paBHO 6 CekyHAam - 3TO MaKCMMarnbHoe
Bpems, Heobxogumoe Ansa npeobpasoBaHMs 3HAYEHMS BXOOHOrO CurHana npv peskoM ero M3mMeHeHuu (Bo BeCb AmanasoH
wkansl - ot 0% po 100% wnn HaobopoT). Ecnn Hy)XHO MepeHacTpOoUTb LaHHOE BPEMST HY)XHO WU3MEHWTb MOJIOXEHWEe
nepembidek J7 n J8 (cm. pucyHok 5.1.1) B cooTBeTcTBMM C Tabnuuen 5.1.4.

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

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

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

522 B pexuvme KOHPUIYPUPOBAHWE yctaHosuTe napametp CLI1.00 "Kanubposka Hyns curHana,
noAaBaemMoro Ha (PyHKUMOHanbHbIV 610K HopManu3auum 1 mactTabuposaHns”.

5.2.3  V3meHss BxogHOM curHan kanubpaTopom G1 NMOCTOSIHHOTO TOKa, BbICTaBUTb 3HAYEHWEe BXOAHOrO curHana
pasHoe 0% (HavanbHOe 3Ha4eHwue).

524 Haxumasa knasuwm [A] unu [V¥] ycTtaHoBuTe Ha Aucnnee npeobpasoBaTens 3HavyeHWe B TEXHUYECKMX
eauHuuax, coorsetctBytowee 0%. Haxmute knasuy [0].

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

5.2.6  V3meHss BxogHOM curHan kanubpaTtopom G1 MOCTOSIHHOTO TOKa, BbICTAaBUTb 3HAYEHWE BXOAHOMO cUrHana
pasHoe 100% (koHeuYHoe 3Hau4eHue).

5.2.7 Haxumasa knasuwm [A] wnu [V] ycTtaHoBuTe Ha Aucnnee npeobpasoBaTens 3HaYeHWEe B TEXHUYECKMX
eauHuuax, coorsetctBytowee 100%. Haxmute knasumwy [0].

5.2.8 [Ona Gonee TO4YHOW KanMOpOBKWM KaHana MNOBTOPUTE YyKa3aHHble Bbilwe onepauun (N.5.2.3 — 5.2.7)
HEeCKOrnbKO pas.

5.29 B npouecce kannbposkn He TpebyeTcst TouHoro paBeHcTBa curHanoB 0% n 100% guanasoHa. Hanpumep,
MOXXHO MPOBOAWTbL KanubpoBKy Ans curHanoB 2% u 98% AuanasoHa. BakHo nuvwb TO, YTOGbI N0 LUMAPOBOMY UHAMKATOPY
YCTaHOBWTb 3Ha4YeHNe, MakCMarbHO OnM3Koe K yCTaHOBIIEHHOMY 3HAa4YEHUI0 BXOZHOMO cuMrHana.

Heob6xodumo noMHumsb, 4TO MoOcfne NpoBedeHus KannbpoBkM HEOOXOAUMO MPOM3BECTM 3anuCb NapameTpoB B
9HEepProHe3aBUCUMYI0 NaMATb, B MPOTMBHOM Crlyyae BBeAeHHas WHdopmauus He OydeT coxpaHeHa npu OTKIHYEHUU
nuTaHusa npeobpasosBaTens.

5.3 IluHeapusauma oTobpaxeHUsa curHana aHanoroBoro Bxoga

®PyHKUMS nHeapusauun peanusoBaHa B (pyHKUMOHanbHOM 6rnoke Hopmanusauum u  macwTabupoBaHus.
JInHeapusaumsa gaeT BO3MOXHOCTb NPaBUbHOMO hM3N4eCKoro NpeacTaBneHns HeMUHEHbIX PerynvpyemMblX U M3MepsieMbIX
napamMmeTpos.

Mpy MHAMKaUMM NUHEeapusMpyemMon BeNUYMHbI, onpedensomMmMmn napameTpammn SBAsoTCS HavanbHOe U KOHeYHoe
3HaveHune LWKanbl (MPOLEHTHOe OTHOLUEHWE K Ananas3oHy M3MepeHus), NOoMoXeHve AeuumManbHOro pasgenurens, a Takke
9KBUAMCTAHTHbIE OMOPHbIE TOYKM NUHeapu3aummn. KpmBas nuHeapmsaumm MMeeT «NperioMIeHns» B OMOPHbIX TOYKaX.

5.3.1 NapameTpbl NuHeapu3auum
Hanpumep, napameTpbl NuHeapm3aummn gyHKUMoHaneHoro 6rnoka Hopmanusaumm macluTabupoBaHust criegytoLme:

KoHcepuzypayusi nepeozo u emopo20 6510ka

AIN1.00 =0009 - Twn wkanbl - MTMHeapM3oBaHHas
AIN1.06 KonuyecTtBo y4yacTKOB NMHeapusaumm
AIN1.03 MonoxeHne aeuMManbHOro pasgenuTens npu nHankaumm

A6cyucchl OrOpHbIX MoYeK JluHeapu3sayuu

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

OdeIHamt»l OMOPHbIX MOYeK JIuUHeapusayuu

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

5.3.2 OnpeaeneHune onopHbIX TOYEK NIMHeapu3auum
5.3.2.1 OnpedernieHue Konuyecmeaa y4acmkos /luHeapusayuu

lMocne onpegeneHns HeobxoaMMOeE KONMMYECTBO Y4YaCTKOB NUHeapu3aummM Heobxoaumo 3agaTtb 3TO 3HadeHue B
napameTtpe AIN1.06. MNMpegenbl nsmeHenns napametpa AIN1.06 - ot 0000 go 0039. JeunmManbHbii pa3genutens (3anaTas)
ans ypoBHsi LNY1 6epeTcs ¢ ypoBHsi HACTPOVKM hyHKLMOHanbHOro 6noka Hopmanuaauumu u macwtabvuposaHusa AIN1.03.

Bbibop HeobxoaMMoro KonuMyectBa Y4acTKOB IMHeapu3auvMu Mpou3BOAUTCS U3 coobpaxeHuss obecnedeHus
HeobXxoaNMON TOYHOCTU N3MEPEHMS.

5.3.2.2 OnpederneHue 3Ha4yeHUl OMOPHbIX MOYEK IUHeapu3ayuu

[na kaxgoro 3HayeHus MHAUUMPYEMOro BXOAHOro curHana Yi (B TexHuyeckux egmHuuax ot —9999 go 9999 c
y4yeTOM [eummarnbHOro pasfennuTens) BbIMUCIUTb COOTBETCTBYIOLLYIO (PU3MYECKYHD BEMMYMHY M3 COOTBETCTBYHOLLMX
PYHKLMOHaNbHbIX (FPpaaMpOBOYHbIX) Tabnuu. 3To MOXHO caenaTb Takke rpadmyeckun U3 COOTBETCTBYHOLLEN KpUBOW (Mpu
HeobX0aMMOCTM MHTEPMNONMPOBATL) U 3a4aTb 3HAYEHNE AS1i COOTBETCTBYHOLLEN ONOPHON BENUYMHBI BXOOHOMO (hM3NYECKOro
curHana Xi (B %, ot 00,00% £o 99,99%).

5.3.3 Npumep nuHeapusaumm curHanoB

MNpumep JlnHeapusaums curHana, nogaBaeMoro Ha (yHKLMOHaNbHbIN 650K
HOopManusauum U MmaclTabupoBaHusl, NpeAcTaBeHHas rpaduyecku (KpUBoW)

MHanumpyemoe 3HaveHve B PeanbHas xapakrepuctuka,
TEXHUYECKMX eanHuLax npencTaBreHHas rpacunyeckn
MA A
OpauHaTta
3-ro yuactka | 9999
JlnHeapuso-
750,0 3-1 yu. BaHHas
OpauHaTta Xapakre-
2-ro y4acTka | pucTuka
2-1 yu. .
OpauHaTta 350,0 11322 /::oro
1-ro yyacTka A
curHana
1-7 y4.
| >
20,00 50,00 / 60,00 /99,99
HavanbHoe Abcumcca Abcumcca Abcumcca
3HayeHne 1-ro yyacTka 2-ro y4acTtka 3-ro yyactka

PucyHok 5.3.1 - JluHeapu3ayusi cuzHana, nodagaemoeao Ha ¢hyHKUUOHasbHbIU 610K HOpManu3ayuu u
MacwmabuposaHrusi, npedcmasieHHasi epaghuyecku (kpusod)

KoHgpueypupyembie napamempsi Onsi npumepa 1:

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

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

6.1 O6wme ykasaHuA

6.1.1 TexHnyeckoe obcnyxmBaHune - kKomnnekc paboT, KoTopble NPOBOAATCA NEPUOANYECKM B NITAHOBOM NOpsAaKe
Ha paboTocnocobHoM npubope C Lenbio NpefoTBPaLLeHNs OTKa3oB, NPOASIEHNS ero cpoka Cryx0Obl 3a CYET BbIABMEHUS U
yCTPaHeHWs NPeAO0TKa3HOro COCTOAHUS A5 NOAAEPXaHNS HOPManbHbIX YCMOBWI 3KCyaTaum.

6.1.2 TexHnyeckoe 06CJ'Iy)KVIBaHVIe 3aKrn4vaeTcAa B npoBeaeHnn pa60T MO KOHTPOJIK0 TeXHUYECKOro COCTOAHNA U
nocneaywowemMy ycTpaHeHUO HeOoCTaTKOB, BbIABMIEHHbIX B MpouLecce KOHTPOnA, npocpmnakmqecn(omy O6CJ'Iy)KI/IBaHI/II'O,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOVI nepnoanyHOCTbIO, ONMUTENTIbHOCTLIO U B onpeaerieHHOM nopsanke; yCTpaHeHUKo OTKasos,
BbIMNOJIHEHNE KOTOPbIX BO3MOXXHO CUlaMK nNepcoHana, BbiNOJIHAKOWEro TexHn4eckoe O6CJ'Iy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHeGpexeHne MepamMu NPeaOCTOPOXKHOCTA U NPaBUNiaMM 3KCnyaTauum MOXeT cTaTb NPUYMHON
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, umewwme paspelleHne pnsa paboTbl Ha
anekTpoycTaHoBKax HanpsxeHvem o 1000 B 1 n3yunslume pykoBoACTBO NO 3KCNfyaTaumm B NONHOM obbeme.

6.2.4 OkcnnyaTtaums npeobpasoBaTens pas3pellaeTcs MpyW HanmM4yMu MHCTPYKUMM MO TexHuKke 6Ge3onacHocTw,
YTBEPXKOEHHOW NpPeanpuaTUeM-noTpedbutenem B YCTAaHOBMEHHOM MOPSAKE W y4YWTbIBAKOWEN crneunduky NpUMeHeEHNs
npubopa Ha KOHKpeTHOM obbekTe. Mpu akcnnyataunm Heobxoammo cobnoaatb TpeboBaHWa AencTByloWmMX npasun MNT3 n
MTB ans anekTpoyctaHoBOK HanpskeHnem go 1000B.

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

6.2.6 38I'IpeLLl,89TCF| noakKntoyaTb U OTKNKYaTb CoegUHUTENN NP BKIMKOYEHHOM 311EKTPONUTaHUN.

6.2.7 TwatenbHO npou3BoaUTE MNOAKMNIOYEHNE C cobnoaeHnem NnonsipHOCTM BbIBOA4OB. HenpaBunbHoe
noaknw4yeHne unnu nogkniyvyeHme pasbemMoB Mpu BKIMKOYEHHOM MUTaHUMU MOXET MPUBECTU K NOBpEeXAEHWUID 3NEKTPOHHbIX
KOMMNOHEHTOB npeo6pasoBaTenf-|.

6.2.8 He nopgkntoyanTe HENCNONb3yeMble BbIBOAbI.

6.2.9 [lpu pasbopke npeobpasoBaTtens ANs YCTPaHeHUss HeucrnpaBHOCTEN NPMBOp AOMKeH BblTb OTKMHOYEH OT
CEeTM 3MEKTPONUTaHUS.

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

6.2.11 Pacnonaravite npnbop Kak MOXHO [arnee OT YCTPOWCTB, rEeHEepUpPYHLLNX BbICOKOYACTOTHbIE U3MyYeHue
(Hanpumep, BY-neun, BY-cBapoyHble annapatbl, MawwuHbl, UM NpUbopkl, NCMONb3yOLWME UMMYIIbCHbIE HaNpPsXeHUs) BO
n3bexaHue cboes B paboTe.

6.3 Nopsanok TexHn4yeckoro od6cnyxuBaHus

6.3.1 B 3aBucumocTn ot perynapHoCcTn nposeaeHna TexHn4eckoe O6Cﬂy)KVIBaHMe OOMKHO ObITh:
a) nepnogn4ecknm, KOTopoe BbINOJTHAETCA Yepes KaneHOapHble NPOMEXYTKN BpEMEHN;

6) afanTuBHbIM, KOTOpPOE BbINOJTHAETCA No HGO6X0,CI,VIMOCTI/I, TO eCTb, B 3aBUCUMOCTU OT (*)aKTVILIeCKOFO COCTOSAHUA
npeobpasoBaTtens u Hanmumsa cBob6oaHOro 06CnyKUBaLWEro nepcoHana.

6.3.2  YcTaHaBnuBalOTCH TakvMe BUAbl TEXHNYECKOTO 06CNyXnBaHUA:

a) TexHuyeckoe oBCnyXuUBaHME NPU XpaHeHUW, KOTOPOEe 3aKryvaeTcs B NepekoHcepBauuu npeobpasoBaTens npu
[OCTUXKEHUM NPEeAEenbHOro cpoka KOHCepBauuuM BO BPEMS XpaHEHUs B COOTBETCTBUM C TpeboBaHWSIMU 3KCMnyaTaluyoHHON
[OKyMeHTaLuu,;

6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TpPaHCNOPTUPOBKE, KOTOPOE 3aKrnk4yaeTcd B NOArotoBke npe06pasosaTenﬂ K
TpaHCNOPTUPOBaAHUIK, AEMOHTaXe N3 TEXHOJNTIOr'M4eCcKoro 060py,EI,OBaHVIF| 1 ynakoBKe nepen TpaHCnopTupoBaHNEM;
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B) TEXHMYeckoe obOCnyXMBaHWE NpW 3KCrslyaTaumu, KOTOPOe 3akn4vaeTcst B NOArOoTOBKe nNpeobpasoBaTtensi 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 3KCMlyaTauuM, HO He pexe 4YeM oauH pa3 B rod. [Ons
npeobpasoBatenein MHC-11 uLenecoobpasHa exekBapTalbHasi MEPUOANYHOCTb TEXHUYECKOTO OGCINyXMBaHWUSA Npu
aKcnnyaTaumu.

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

6) NnpoBepPUTL COMPOTMBMEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeobpasoBaTens.

6.3.5  TexHuyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCS OOCMAYXWBAOWMUM NepcoHanoM B Creaylolem
nopsigke:

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

6) npoBepuTb HAaAEXHOCTb KpenneHus npeobpasosaTens;

B) NMPOBEPUTb TEXHWYECKOe COCTOsiHWE MPOBOAOB (kabenen) Ha LEMOCTHOCTb M 3aLUMLLEHHOCTb OT MeXaHUYeCcKunx
NoBpeXAEHUNA.

6.4 MNMopsAanok npoBegeHNA NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu

6.4.1.1 [lpoBegeHne NOBEPKN JOIMKHO BbINOMHATLCA B CrEAYOLWNX YCNOBUSIX:

Temnepartypa okpyxatoLero Bo3gyxa (20+5) °C;

OTHOCUTENbHAsA BNaxHocTb Bo3ayxa oT 30 go 80%;

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

HanpshkeHne nutaHusa 220B + 4.4B;

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

e  MarHWTHbIE M 3MEKTPUYECKME NOMS OOIMKHbI HE BNUATH HA METPOSTOMMYECKNE XapaKTePUCTUKM Broka;

e  Bpems ycTaHoBKM pabo4yero pexvma bnoka He meHee 30 MUH.

6.4.1.2 Bce cpeacTtBa n3amepeHusa OOMKHbI UMETb AENCTBYHOLLME AOKYMEHThI MO MX NOBEPKE UK aTTecTauun.

6.4.1.3 [onyckaeTca ucnonb3oBaTb [Apyrve npubopbl, KOTOpble MPOLUNM METPOMOIMYECKYD aTTecTaumio u
oTBeYatoT No ToMHOCTM TpeboBaHuaM Tabnuubl 6.4.1.

Tabnuua 6.4.1 — Onepaunn 1 cpeacTea NoBEpPKK

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

BHewwHnin ocmoTp 6.4.2

lMpoBepka anekTpuyeckon 6.4.3 YctaHoBKa AN MPOBEPKM MPOYHOCTU  U30MAUMM € HanpshKeHnem

NPOYHOCTU N30NaLnNn ucnbitanmns ot 0,1 go 2 kB cuHycompanbHon ¢opmbl, Yactoton 50 I,
MOLLHOCTbIO He MeHblue 0,25 kBa Ha CTOpOHE BbLICOKOrO HanmpsiXeHusi, C
NOrpeLIHOCTBH HAaNPsXKeHWst UcnbiTaHnsa He Gonee +5%.

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

CONpPOTUBINEHUS M30MNALUM HOMMWHanbHbIM HanpskeHnem 50B, ocHOBHOWM norpellHocTbo He Gonee
+30%.

OnpeaeneHne oCHOBHOM 6.4.5, Kanubpatop B1-13 nnn B1-12

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

[wnanasoH nameperns 100 MA.

AmMnepmeTp nepemMeHHOro Toka, Knacc TOYHOCTU He Xxyxe 2,0. [mana3oH
namepenus 0,2 A.

BonbTmMeTp nepemMeHHOro Toka, Knacc TOYHOCTM He xyxe 2,0. [manasoH
namepenusa 500B.

AsToTpaHchopmatop PHO-250 unu emy nogo6HbINn.

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 .

OnpegaeneHune nynbcaumm 6.4.7 Ocuunnorpad, ¢ ananasoHom nsmepenusi ot 1 go 200 mB, Rex> 1 MOMm.
BbIXOA4HOr0 curHana
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6.4.2 BHewHunn ocmotp
6.4.2.1 Tpu BHeEWHEM OCMOTPe MNPOBEPbTE KOMMIEKTHOCTb WM MapKMpOBaHWE, Hanuuume KIeMM, 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 npoboWiHOM YCTaHOBKE MOLLHOCTBI0 He MeHbLuee 0,25 KB npu OTKMYEHHbIX OT 6roka BHELLUHUX Lensx.

6.4.3.2 WcnbiTatenbHoe HanpsbkeHue yactotonm 50 My gencreyowmm 3HadveHrem 2000 B npuknagbiBaTe Mexay
Toukamun A, B, C, D n E no cxeme npunoxernsa b.3. NMHC-11 cuntaTb BblgepXaBLWUMM UCMbITAHWE, eCU He COCTOSNOCh
npo6osi NN NOBEPXHOCTHOTO NEPEKPLITUS N30NALMN.

6.4.4 OnpepneneHne cONpPoOTUBIIEHUA U30NALUK
6.4.4.1 WV3MepeHne aneKkTpu4eckoro ConpoTUBIIEHNST U30NALMK, MPOBOAUTL MPU OTKMOYEHHbIX OT B6J10Ka BHELLHNX
Lenen ¢ NnomoLblo MerommeTpa Mexay Todkamu A |, B, C, D 1 E no cxeme npunoxexus b.3.

6.4.4.2 W3mepeHne 3NeKkTpu4ecKoro COMPOTMBIIEHUS W3ONSALUW MPU MOBLILEHHON BMAXHOCTW NPOBOAWTL Ha
NPOTSXeHUM 3-X MUHYT nocrne nssnedeHns NMHC-11 n3 kamepbl BNaXXHOCTU.

6.4.4.3 W3mepeHne anekTpu4eckoro COMNpoTMBNEHUS M3onAuMn And TemnepaTypbl Bobiwe 35°C npoBoaaT nopj
HanpsbkeHneM pasHon nonspHoctu He Gonee 130 B nocne Bbigepxku NMHC-11 npu TemnepaTtype BepxHero paboyero
AvanasoHa He MeHee 2-x yacoB. OTcYeT CONPOTUBEHMS N30NALMM HYXXHO OCYLLECTBMATbL Nocrne NepBo MUHYTblI C MOMEHTa
BKJIIOYEHMWS n3mepuTenbHoro npubopa.

6.4.4.4 TMHC-11 cuuTaeTcs BblAepXKaBLUMM UCMNbITAHNE, ECNN U3MEPEHHbIE 3HAYEHUSI COMPOTUBIIEHUS U30NSALMK
mexay Todkamu A, B, C, D n E He meHee 20 MOm.

6.4.5 OnpepeneHne OCHOBHOW MOrPeLUHOCTU
6.4.5.1 Tloeepky NMHC-11 npoBoanTb No cxeme npunoxerHus B.4. MNepen nosepkon no no6oMy M3 yka3aHHbIX
NYHKTOB MOJSIOXEHNS NepeknioyaTene AOMKHb OTBEYaTb CXeMe NOBEpPKM.

6.4.5.2 [llopaTb HanpsikeHWe nuTaHus Ha 6nok, no BonbTMeTpy PV1 aBTOTpaHcdopmatopom T1 ycTaHOBWUTHL
HanpsikeHne 220 B nameputb Tok noTpebneHus amnepmetpom PA2, onpenenntb noTpebnsemMyo MOLHOCTb No dopMyrne
P=U*l n cpaBHUTL C 3Ha4eHneM ykasaHHbIM B Tabnuue 1.3.5.

6.4.5.3 [pu Heo6xoaUMOCTK, BLINONHUTL KanuMbpoBky y3na npeobpasoBaHus curHana (n. 5.1.4 — 5.1.5).

6.4.5.4 W3meHsis BbIxogHOW curHan kanubpaTtopa G1 NocTosiHHOro Toka, MPOU3BECTU U3MEPEHUS NS NATU ToYeK
3HayeHu BxoaHoro curHana 0% (HavanbHoe 3HadveHue), 25%, 50%, 75%, 100% (koHeyHoe 3HayeHue). B kaxgom cnyyae
3admkcmpoBaTb MokasaHust npubopa PA1 n 3HaveHusi, oTobpaxaemble Ha aucnnee NAPAMETP nepegHein naHenwu
npubopa.

6.4.5.5 OCHOBHYK MOrpeLLHOCTb y3na npeobpa3oBaHNsi cUrHana MOCTOAHHOTO HaMpshKeHUs 1 ToKa OonpeaenvTb
no copmyre:
ABBIX.p - ABBIX.

An

x100%

lpe:
ABbIX.p — pacyeTHOe 3HayYeHWe BbIXOLHOrO CWUrHana, COOTBETCTBYIOLLEE OLHOW W3 MATM TOYEK 3HaAYeHWN
BxogHoro curHana (0%, 25%, 50%, 75%, 100% guana3oHa 3amMeHeHus1 BXOAHOro curHana) , MA;
ABbIX. — OEACTBUTENBHOE 3HAYEHUE BLIXOAHOMO CUrHama, COOTBETCTBYHLLEE OAHOW U3 MATU TOYEK 3HAYEHUN
BxoaHoro curHana (0%, 25%, 50%, 75%, 100% anana3oHa n3aMeHeHUs1 BXOOAHOro curHana), MA;
AH — HOpMUPYEMOE 3HAYEHME BbIXOAHOMO CUrHana (3HavyeHne gnanasoHa uamMeHeHus ), MA.

6.4.5.6 3HayeHne OCHOBHOW MOrpPeLLHOCTM y3na npeobpa3oBaHMs CUrHamna MNOCTOSHHOIO HarnpsXeHUst U ToKa He
O0SKHO npeBbiwaTth + 0,25%.

6.4.5.7 OCHOBHYIO NOrpeLIHOCTb U3MEPEHUS Y3na MHANKaLMKU 1 ynpaBneHus onpeaenntb no gopmyne:
vy =PVBVBbIXx PVBVBEI

lne:
PVBbIX.p — pacyeTHOe 3HadyeHMe BXOOHOro curHana, otobpaxaemoe Ha aucnnee NMAPAMETP B npoueHTHoM
wkane (0%, 25%, 50%, 75%, 100%);
PVBhbIX. — AefcTBUTENbHOE 3HAYeHNe BXOQHOro curHana, otobpaxaemoe Ha aucnnee NMAPAMETP, %.

6.4.5.8 3HayeHue OCHOBHOW NOrPELLUHOCTM Y3Nna MHAMKALUMU 1 YNpaBneHnst He AOMMKHO npeBbiwaTh + 0,25%.
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6.4.6 MpoBepka BNUAHUSA Harpy3ku Ha BbIXOAHOMW aHanoroBbI CUrHan

6.4.6.1 YcTaHOBWUTb BbIXOAHOW curHan kanubpatopa G1, COOTBETCTBYIOLUMIA KOHEYHOMY 3HAYEHUHO BXOLHOrO
curHana 6noka. Pa3omkHyTb nepekntodatens S1 u no munnuamnepmeTtpy PA1 3admkcnpoBaTb 3HaAY€HUS BbLIXOLHOMO
curHana. [JonycTuMoe 3HayeHve [OMOMHUTENbHOW MOrpeLlHOCTU MPU U3MEHEHUW COMPOTUBIIEHUS Harpy3ku He AOMMKHO
npesbiwaTth +0,1% OT AnanasoHa N3MEHeHNs COOTBETCTBYHOLLEro CUrHana.

6.4.6.2 THC-11 cuuTaTh npoweawunM MOBEPKY, €Cnu ANs BCeX M3MEPEHHbIX 3HaYeHWn Y HaxoauTcs B
yKasaHHbIX npugenax.

6.4.7 OnpeaeneHue nynbcauum BbIXOAHOrO cUrHana
6.4.7.1 YcTaHOBWUTb BbIXOAHOW curHan kanubpaTtopa G1 COOTBETCTBYHOLIMIA KOHEYHOMY 3HAYEHWI0 BXOOHOro
curHana 6noka. PasomkHyTb nepekntovatens S1 1 no ocuunnorpady P1 onpegenvts nynscaumio BbIXOAHOMO curHana.

6.4.7.2 BenquHy aMnnnTyabl nynbcaunn BbIXOOHOIoO CUrHana npeoGpazoBaTenﬂ onpegenntb nytemMm namMmepeHua
nepemMeHHON COCTaBMSALWEN BbIXOOHOMO curHana ocuunnorpadom P1 ¢ 3akpbITbiM BXOOOM U BXOAHBIM CONPOTUBIIEHNEM HE
MeHble 1 MOm. BenunuunHa aMNIINTYQHOro 3Ha4eHua nynbCcauun BbIXOOHOINO CuUrHana He OOJ1KHa npeBblllaTb MONIOBUHbI
rpaHuLbl JONYCTUMOrO 3Ha4YEeHNS OCHOBHOM NOMPELLHOCTU.
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7. XpaHeHuMe 1 TpaHCNOpPTUPOBaHUe

7.1 YcnoBusa xpaHeHus npeobpasoBarens
7.1.1 Cpok xpaHeHus B NoTpebuTenbckon Tape - He MeHbLe 1 roga.

7.1.2 N3penue JOMKHO XPaHWUTLCA B CYXOM WM BEHTUMPYEMOM MOMELLEHWMM NPU TEMNEpATYpe OKpYXKatoLLlero
Bo3gyxa oT MuHyc 40°C go nnioc 70°C n oTHocuTenbHoun BnaxHocTn ot 30 go 80% (6e3 koHaoeHcauun Bnaru). OaHHble
TpeboBaHUs SBNSATCA PEKOMEHOYEMbIMMU.

7.1.3 Bo3gyx B nomelleHMM He [OMKeH codepxaTb MbiMM U MPUMECKH arpeccuBHbIX NapoB W rasos,
BbI3bIBAIOLLMX KOPPO3MIO (B HACTHOCTHU: ra3oB, CoAepXKalluX CEPHUCTbIE COeANHEHUSI UMM aMMUaK).

7.1.4 B npouecce XpaHeHUW Unu aKCnyaTauun He Knagute Tskenble NpeameTsl Ha NpuGop U He noABepranTte
€ro HUKaKoMy MexaHU4YecKOMy BO3AEUCTBUIO, TaK Kak YCTPOMUCTBO MOXET AeopMMUpoBaTLCS U NOBPeanTLCS.

7.2 TpeGoBaHUA K TPAHCMOPTUMPOBaAHUIO Npeobpa3oBaTensi U YCNOBUA, NMPU KOTOPbIX
OHO AOJTXHO OCYLUECTBNATLCA

7.21 TpaHcnopTupoBaHue npeo6paaoBaTenﬂ B yNakKoBKe npeanpuaTua-n3rotoButTena ocyulecTtBndaeTcAa BCeMmun
BUOAMU TpaHCnopTa B KpbITbIX TPAHCNOPTHbLIX CpeAcTBax. TpaHCNoOpTMpOBaHME camosieTaMu OOSKHa BbIMNOMHATLCA TOSbKO
B oTannBaemMbIX repMeTu3npoBaHHbIX OTCEKaX.

7.2.2 Mpubop AomkeH TpPaHCMOPTMPOBAaTLCHA B KNMMAaTUYECKUX YCINOBUSIX, KOTOPblE COOTBETCTBYIOT YCIOBUAM
xpaHeHus 5 cornacHo TOCT 15150, Ho npw gaeneHun He Huxe 35,6 klNa n Temnepatype He Hwke MuHyc 40 °C unu B
yCrnoBusix 3 NPy MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems Ipy30-pasrpy3ouyHbiXx pPaboT M TPaHCMNOPTUMPOBAaHWMKU 3amnakoBaHHbI NpuMBop He [OoSHkeH
noaBepraTtbCA PeskMM yaapam U BRUAHUIO aTMOCepHbIX ocadkoB. Cnocob pasmelleHWss Ha TpaHCMOPTHOM CpeacTee
JOJDKEH UCKMoYaTb NepemMelleHre NpeobpasoBaTens.

724 Mepen pacnakoBbiBaHWEM MOCRe TPaHCMOPTUPOBAHUSI Mpu  OTpuUUaTenbHOW TemnepaTtype npubop
HeobxoaMMo BbiAepKaTb B TeueHne 3 4acoB B ycrnoBusax xpaHenust 1 cornacHo FOCT 15150.

8. NapaHTUKu nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpyeT cOOTBETCTBME npeobpasoBaTtensi TexHudeckum ycnosusim COY TMPMK-
407:2015. Npwn He cobntoaeHnn notpebrutenem TpeboBaHWUA YCNOBUIA TPAHCNOPTUPOBAHNS, XPAaHEHUS, MOHTaxa, Hanagk1 1
3KCMyaTauum, yKkasaHHbIX B HACTOSILLIEM PYKOBOACTBE, NOTpebUTenb NUILIAeTCA NpaBa Ha rapaHTuio.

8.2 [apaHTUAHBIN CPOK 3KcnnyaTauuMn - 5 neT co OHA OTrpy3km npeobpasoBaTens. [@paHTUMHBLIA CPOK
KCnnyatauum W3Aenui, KOTOopble MNOCTaBMAKTCA Ha 9JKcnopT - 18 mecAueB €O AHA npocrnefoBaHUA UX Yepes
rocyfapCTBEHHY0 rpaHuLy YKpauHbl.

8.3 Mo poroBopeHHOCTM C n0Tpe6V|Ter|eM npeanpuAaATne-n3roTtoBnTENb OCYyLLEeCTBNAET nocnerapaHTUinHoe
TexXHun4eckoe O6Cﬂy)KVIBaHMe, TEeXHUYECKY0 NoanepXKy U TeXxHn4eCkme KOHCynbTaumm no BCemM Bngam cBoen npoaykumn.
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MpunoxeHus

NMpunoxeHune A.MNabapuTHble N npucoeanHUTENbHbIE
pasmepbl

Pa3smep uHlukamopoes: HAucnned TAPAMETP
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PucyHok A.1 — BHewHuli sud nepedHel naHenu rnpeobpasosamessi [NHC-11
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PucyHok A.2 - MabapumHbie pa3mepsbi
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NMpunoxeHune b. NoaknioyeHne npeobpasoBaTtena. Cxema
BHELWHUX COeaAUHEHUN

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

nHC"11 1_5 16 17 18

BXIA PWR
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MEHIO 3HAM.
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X4 P x3
vy
Y Y WHTtepdenc RS-485
DO1 DO2
[AnckpeTHble
BbIXoAbl

22 23 24 25 26 27 X4
A 4

@ I:I @ MoaknioueHne Harpy3oK (AUCKPETHbLIN

RaTR TR BbIxoA — pene)
H H! H[ RH!

PucyHok b.1 — Cxema sHewHux coeduHeHuli npeobpasosamens NMHC-11

MpumeyaHus.
1. Heucnonb3yemble KneMMbl COEAUHUTENBHBLIX Pa3beMOB NpeobpasoBaTens He NoAkNoYaTb.
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B.1 Cxema nogknioyeHus uHtepcenca RS-485

MpeobpasoBaTtens NHTEpGENCOB

RS232/485 USB/RS485 L no 1200m
BriA-485 Brn-52 >
+s@0000A B R8232 R1
E unm
USB At RS485
= R2[1
== - [:| R .
— B-[ \
" Lo
RGND
A+ B- A+ B- A+ B-| po 32 ycrpoitcte A+ B- A+ B-
01 02 30 31
MHC-11 UTM-20Y MUK-25 MTP-8 UTM-12

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

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

52.

2. O6wasa anuHa kabenbHOW NMHUK CBA3U HE JoIMkHa npeBbiwaTtb 1200 M.

3. B kauectBe kabenbHOW NUHWUK CBA3M NPESNOYTUTENBHO NCNOMNb30BaTh IKPAHNPOBaHHYIO BUTYIO Napy.

4. [OnvHa otBeTBNeHun Lo AomkHa ObITb KAk MOXHO MEHbLLIEI.

5. K uHTepdencHbiM Bxogam npubopoB, pacnofoXeHbIM B KpamHUX TOYKax COeOUHUTENbHOW NWHUKM, Heobxoaumo
MOAKMIOYNTL OBa TepMuHanbHbIM peauctopa conpoTtusneHvem 120 Om (R1 n R2). MogknioyeHne pe3ncTopoB K
koHTponepam NeNe 01 — 30 He Tpebyetca. MNoaknoyeHne TepMUHanbHbIX Pe3MCTOpoB B Grioke npeobpasoBaHus
nHtepdericos bl-485 wnn BrNAN-52 cm. B PO Ha BlU-485 wnu BIIN-52. TMogknioyeHve TepMUHanbHUX

pesuctopos B [MTHC-11 cm. pucyHok B.3.

Paszbem-kiaemma X3

JInHna ceasu
(3kpaHvpoBaHHas BUTas napa)

MpuemonepeaaTymk
RS-485 ~
N
1200m JP1

|
GND [ e .
- 100 OM ! MopkntoyeHve :
1 TEPMUNHaNbHOIO |

! _pesuctopa _ !

PucyHok 5.3 - PekomeHOyemasi cxema nodknodeHuUss uHmepgetica RS-485

MpumeyvaHus.

1. Bce oTBeTBUTENU MpPUEMO-MepenaTunkoBs, NpuUcoeauMHeHHbIe K oaHOM obluei nepegalollen NUHUK, AOIMKHbI
COrMacoBbIBATLCS TOMbKO B ABYX KpaUHUX ToYKax. [nmHa OTBETBNEHWUIA O0KHa BbITh KaK MOXXHO MEHbLLIEN.

2. HeoBGxoOMMOCTb 3KpaHMpOBaHUs Kabenewn, Mo KOTOpbIM MepedaeTcs WHGopMauusl, 3aBUCUT OT AOJIMHbI
KabenbHbIX CBA3EW 1 OT YPOBHSA MOMeX B 30He NpoKnaaku kabens.

3. lMpuMeHeHue 3KpaHMPOBaHHOW BWTOM Mapbl B MPOMBILINEHHBLIX YCMOBUSX SABNSAETCA NPeAnoYTUTENbHBLIM,
NocKonbKy aTo obecrneymBaeT NonyyYeHne BbLICOKOrO COOTHOLLIEHUS CUTHAN/LLIYM U 3aLUTy OT CUH(A3HOM NOMEXK.
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B.2 Cxema nogknoveHus npeoGpasoBaTenﬂ AndA NpoBepkKn conpoTuBrieHnAa n3ondaumm

X2 [HC-TT x3
Kon| Lenw | | e | Kow

15 | Bxagd - A | I
6 \Bod+| | B~ |77
17 | ~2208 G | 3

A
@ 18 |~2208 X4

lem | Kow
H |22
X7 3|2
Ko | Lenb [(F |2
2 |- | |2
(B) 3 [Bw+| | M5 |26
T b e | | P27
[Toob VIEKITPUYECK 0P
POUEPREMIA YETIE Hcrsimame/isHoe Conpamubenue
[/E’/?b 7 [/E’/?b Z HOrIDAXERLE U308
A - bxad B - beixod 2000 B 20 Mom
A - bxod (- yenb numarus 2000 B 20 MO
A - bxod £ - duckpermusie Bexods 2000 B 20 MO
B - bexad C - yenb numarus 2000 B 20 MOv
B - boxod  |F - duckpemmsie Beixodsl 2000 B 20 Mom
(- yenb numanus | 0 - uHmepgedc 2000 B 20 Mom
(- yenb numarus |E - duckpemusie Goixadsi 2000 B 20 MOm

PucyHok 5.4 — Cxema nodkrnrodeHus npeobpasosamerisi O5is POGEPKU CONpomueeHus usonsayuu
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B.3 Cxema nogknioyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

3% [HC-T7
G7 Kow | Lens
15 |Brad -
7 o= AT
2208 o PV7 -
50y 1 ﬁ @ — B |~2208 : )(4/{
Bk | AOH.
57 X7 w12 %/?3 /mw
R7 kol e | | 3 | 32 /‘/m
e 2 an-| [ [ £VZ
PAT @ | T laws] [W B
+ | S| /l“-.l
7 T 4o\semma| | HI |26 EE ;}ﬂ
P |27 4z
=\
@

P1 - ocyunnozpag, npeden usmeperus om 1do 200 MB
bxodroe conpomubrerue He meree 1 MOm nonocou nponyc-
karus do 1My

PAT - MunuarnepMemp nocmosHHo20 MoKa, KAAC MOoYHOCITIL
He xyxe (02, duanazoH vamepeHus 100 MA

PAZ - amnepMemp nepeMeqHozo MoKa. KAac MaYHaCT He
xyxe 20 duanasor uameperus 02 A

PVT - Bosnbmmemp nepeMeqHozo moka KAaac movHociy He
xyxe 20 duanasoH usmeperus 500 B

7T - abmomparcgapramap PHO-250 umy emly nodooHsi

R1 - HazpysoaHoe conpomubredue 2 kOm+526 dns

onokab ¢ Beixadker mokom O-5 MA, 500 Om52% ang o0~
kab c Beixodkim mokom 0-20 MA, 4-20 MA

ST - adkonomocHsi nepexmo+ame/s muna 182-1

47 - Kanudpamap nocmosHHoZo mokd, K/AGCC MOoYHoCTIL He
xyxe Q02 duanaioH usmerHerus bexodhozo moka O-700 MA
G2 - UcmosHUK Iumanus b5-48

R2-R5 - conpomubrenue (2-23-025-5 7 kOm+52%,

VI-V4 - (Bemoduod A/T7076M

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

B.1 O6wue cBepgeHud

MpeobpaszoBatens HC-11 moxeT obecneunTb BbINOMHEHUE KOMMYHWUKALMOHHOM yHKUMM MO UHTepdeicy
RS-485, nosBonsioweln KOHTpoONMpoBaTb M MOAMMMUMPOBaTb €ro napameTpbl MpyM MOMOLLM BHELUHEro YCTPOWCTBa
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPaBIeHs).

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

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

Ons paGoTbl HeoGXoaMMO HACTPOWUTb KOMMYHMKALMOHHbIE XapaKTepucTuku npeobpasoBatens MHC-11 Takum
obpasoM, 4TOObl OHM coBMafjanyM C HacTpolikamyu o6MeHa [JdaHHbiMM 3OBM. XapakTepucTvku ceTeBoro obMeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi3n, ecriv NPOUCXoANT nepedaya AaHHbIX OT npeobpasoBaTtens B CETb,
Ha nepegHew naHenu NMHC-11 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC-11 npueeaeHsl B Tabnuue B.5.1.
HocTyn k peructpam npnbopos onepatusHoro ynpasneHus No 0-10 pa3peLueH NoCTOsIHHO.

[ocTtyn k peructpam nporpammunpoBaHus u koHdurypaumm No 11-147 paspeluaetcs B crnyyae yCTaHOBKM B «1»
pernctpa paspeleHnss nporpammmpoBaHmss No 10, 3HayeHWe KOTOPOro MOXHO M3MEHWTb Kak C nepeaHen naHenu
npeobpasoBatens NMHC-11, Tak u ¢ OBM.

KonnyecTtBo 3anpaluvBaeMbIXx perMcTpoB He JOMmkHO npesbilwatb 16. Ecnu B kagpe 3anpoca 3akasaHo Gornee 16
pernctpos, npeobpasosatens NHC-11 B oTBETE OrpaHMYMBaET UX KONMMYECTBO A0 NepBbIX 16-TM perncTpos.

[ns obecneyeHnss MMHMUManbLHOrO BPEMEHW OTKNMKa Ha 3anpoc oT OBM B npubope cywiectByeT napameTp —
SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX Taktax 1 TakT = 250 Mkc». MWHMManbHO BO3MOXHbIE TaiM-ayTbl AN
pasnu4YHbIX CKOPOCTEN crieaytoLime:

Tabnuvua B.1.1 - MMHUMansHO BO3MOXHbIE TauM-ayThbl 4118 Pa3NMYHbIX CKOPOCTEN Nnepeaaqn faHHbIX

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

2400 36,25 145

4800 18,13 73

9600 9,06 37

14400 6,04 25

19200 4,53 19

28800 3,02 13

38400 2,27 10

57600 1,51 7

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

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

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

Ecnu Habniogaotcs yacTble cOoM Mmpu nepepade AaHHbIX OT npeobpasosaTens, TO HeoBGXoaAMMO YBEnMuYUTb
3HaYeHWe ero TalM-ayTa, HO MpPW 3TOM Yy4ecTb, YTO HeobXOOMMO YBenuMuUTb BpeMsi MOBTOPHOro 3anpoca oT 3BM, T.k.
Bcerga Bpemsi NOBTOPHOTO 3anpoca JOMKHO BbiTb GornbLue TaiM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
MNepenayva Mpvem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
1
}"nzem ! i
- |
! f
1 1 1
1 1 :
: : Tdelay=3MC. | :
1 Trx. 1 E 5 . !
<> . !
T | '
Mpuem MEOUT /:/Kanp oTBeTa oT npubopa
(Rx) A1
Trx. :
N 7 1
&
Tronmsin 1 Tdelay =1mc

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

Time out - BpeMsa oXxuaaHusi koHUa Kagpa 3anpoca. Bpemsi nepegaym kagpa 3anpoca AOSMKHO OblTb MeHbLUe YeM
BpeMsl OXuaaHus KoHua kagpa 3anpoca nHadve npnbop He NpUMeT NONHOCTbLIO Kagp 3anpoca.

Tdelay — BHYTPEHHEE BpEMS Yepes3 KOTopoe npubop oTBeTUT. MakcMmanbHOe 3HadYeHne 3TOro BpeMeHM CocTaBnsieT
3mc.

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

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

MonHoe Bpemsi Kagpa 3anpoca — oTBeTa:

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

MakcrmansHO BO3MOXHOE KOMMYECTBO PErMCTPOB, KOTOPbIE MOXHO ONPOCUTbL 3a 1 CeKyHy cocTaBnseT:
N =1000mc / 6mc +10 = 176.
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B.2 MODBUS npoTtokon
B.2.1 ®opmart kaxpgoro 6anTa, KOTOpbIN NPUHUMaeETCA U NnepefaeTca npubopamu, cnepyoLWMN:

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 — konuuecTBO 3anpalumBaeMbiX pernctpoB. Ecnun B kagpe 3anpoca 3aka3aHo 6onee 16 perncrtpos, TO
npeobpasosartens NMHC-11 B oTBeTE orpaHM4MBaEeT MX KONNMYECTBO A0 NepBbIX 16-T perncTpos.

B.2.2 Device Address. Agpec ycTpoucTBa

Appec npeobpasoBatens (slave-yctponctea) B cetu (1-255), no kotopomy obpawaetca SCADA cuctema (master-
YCTPONCTBO) CO cBOMM 3anpocom. Koraa yaaneHHbIn npubop nockbinaeT CBON OTBET, OH pa3MeLlaeT 3T0T Xe (COOCTBEHHbIN)
agpec B 3ToM norne, 4Tobbl master-ycTponcTBO 3HanNo, kakoe slave-ycTponicTBO OTBEYaeT Ha 3anpoc.

B.2.3 Function Code. ®yHKUMOHaNbHbIN KOog onepauuun

MHC-11 noppepxuBaeT cnegyoLmne QyHKUNN:

Function Code DyHKUMA
03 YUrteHne pernctpa(oB)
06 3anuck B 0guH perucTp

B.2.4 Data Field. lMone nepegaBaemMbix AaHHbIX

lMone paHHbIX coobuweHnsi, noceinaemoro SCADA cuctemol yganeHHomy npubopy, coaepXuTt [006aBOYHOK
MHdopMaLmio, KoTopasa Heobxoanma slave-ycTponcTBy ans getanusauny yHkumm. OHa BKMYaeT:

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

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

Mone AaHHbIX COOBLLEHUS!, NOCHINIAeMOro B OTBET yAaneHHbIM NpMGopoM, COAEPKUT:
® KOnnyecTBO GaiiT oTBeTa Ha pyHKUMI0 03 M codepx1Moe 3anpalliBaeMblX PerncTpos
® afpec perucTpa u aHayeHue aToro pernctpa ans gyHkumm 06.

B.2.5 CRC Check. lNone 3HayeHns KOHTPOIILHON CYMMbI

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

Mocne cdopmupoBaHus cooblieHns (address, function code, data) nepenatowiee yctponctso paccumteiBaeT CRC
KOA4 W nomeLlaeT ero B KoHel coobuieHusi. MpuemHoe ycTporctBo paccumTbiBaeT CRC kop npuHATOro coobLieHus u
cpaBHmBaeT ero ¢ nepegaHHbim CRC kogom. Ecnm CRC kog He coBnagaeT, 3TO O3HayaeT 4YTO UMEET MeCTo
KOMMYHMKaLMOHHas owmnbka. YCTPOWCTBO He BbINOMHAET AENCTBUN U He faeT oTBeT B crnyyae obHapyxeHus CRC owmnbku.

MNocnepoBatensHocTb CRC pacyeTos:

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

. Uckntovatowee UMM ¢ nepebimmn 8 61T Gainta coobLueHus n cogepxxumbim CRC pernctpa.

. CoBur pesynbTaTta Ha oauH 6uT BNpago.

. Ecnu caeuraemein 6ut = 1, ncknovatowee VN copepxmmoro peructpa ¢ A001h 3HadyeHnem.

. Ecnn coByraembivi 6ut Hynb, NOBTOPUTL Luar 3.

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

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

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

OONOOUPAWN -

Korga CRC pasmellaeTcs B koHLe coobuieHusi, mnaawmii 6ant CRC nepepnaetcst nepBbIiM.




B.3 ®opmaT KomaHA
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YTteHune Heckonbkux peructpoB. Read Multiple Register (03)

Cnepytowmii popmaT ucnonb3ayeTcsa Ans nepegayy sanpocos oT 9BM 1 oTBETOB OT yaaneHHoro npuéopa.

3anpoc yctponctey SENT TO DEVICE:

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

Foe «NUMBER OF REGISTERS» 1 n <16 — konvM4ecTBO 3anpalunmBaemMbix peructpoB. Ecnn B kagpe 3anpoca

3akasaHo 6onee 16 perucTtpoB, npeobpasoBatenb MHC-11 B oTBeTe orpaHMuMBaEeT MX KONMMYECTBO A0 NepBbix 16-Tn

perucTpos.

Mpumep 1:

1. YteHune perucrtpa

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

03E8 Hex = 1000 Dec
2. 3anucb B perucTp (06)
Cnepytoulasn komaHaa 3anvcbiBaeT onpeaeneHHoe 3HadeHne B peructp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1BYTE HB LB HB LB LB HB
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B.4 PekomeHaauum no nporpaMmMmMpoBaHUI0 OOMeHa AaHHbIMU € NpeobpasoBaTensamm
MHC-11

B.4.1 Mpu onepaumsax Beofa / BeiBoga (C nporpamMmmHbiv ynpaeneHnem DTR/RTS), Heobxoaumo yaepxusatb
curdan DTR/RTS go okoH4aHus nepegayv kagpa 3anpoca. [1ns onpegeneHns MOMeHTa nepeaayv nocneaHero cMmBeona mns
6ydepa nepegaun COM nopTa pekomeHayeTcs ucrnonb3oBaTh AaHHyto dyHkumio: WaitForClearBuffer.

void WaitForClearBuf (void)
{
byte Stat;

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

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

3anpoca. [Ins oxugaHua kagpa oTeBeTa He pekomeHayeTtcst ncnone3oBatb WinApi: Sleep( ), a ucnonssosats OVERLAPPED
CTPYKTYpPY ¥ onpefensite nonyyYeHne oreeta ot npubopa crieayoLmm KO4OM:

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

TimeOut — TaimayT Ha nony4eHne oTBeTa.

B.4.3 Tllocne nepegaun kagpa oTBeTa NnpMbopy HeobxoAmnma naysa =1Mc AN NEepPeknioyeHns B PeXum npuema.
Ons oxvngaHusa Takke He pekoMeHayeTcs ucnonb3oBaTtb dyHkumio 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 *= O0xA001; // crc XOR with 0xA001
}

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

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

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa Avana3oH nameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHWUSA)
03 0 Kop n3penus (41 DEC — mn.6aiT) u Bepcusi NporpaMmmHoro XX.41 DEC (no-bawitHo)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.29 HEX (no-6aunTHO)
03 /06 1 3HayeHne namepsemon BennumHbl PV (nocne BxogHoro -9999 — 9999
punbTpa)
03 /06 2,3 Pernctp anckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 — BKN.
03 /06 4,5 Pe3seps
03 /06 (6.7) 3HaueHue nsmepsemon BenuuuHel PV (c nnasatowen Yucno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HauveHue Bbixoda yHKUMOHaNLHoro 6rnoka Yucno B opmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0 — 3anpeuweHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] 0-2
03 /06 12 HwxHuii npegen pasmaxa Lwkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHun npegen pasmaxa wkansl [AIN1.02] -9999 — 9999
03 /06 14 MonoxeHue geunmansHoro pasgenutens [AIN1.03] 0 — «0000», 1 — «000,0»,
2 — «00,00», 3 — «0,000»
03/06 15 [ocTosiHHasA BpeMeHn BXOQHOMO LMdpoBOro punbTpa 0 - 060,0*
[AIN1.04]
03 /06 16 MakcumanbHas anuTensHocTb uMmnynbcHon nomexu [AIN1.05] | 0000 — 005,0*
03/06 17 KoadhduumeHT Koppekunm (CMeLLeHne) aHanoroBoro curHana -9999 - 9999
[COR1.01]
03/06 18 Tun maTemaTuyeckon pyHKUMM Ans GyHKUMOHanbHoro 6roka 0000-0002
MaTeMmaTnyeckmx Bbiumcnenmin [FNC1.00]
03 /06 19 Pexxum cOpoca nurerpanbabix 3Hadenuii [FNC1.01] 0000-0003
03 /06 (20.21) 3nayenne kodpdunmenrta k1 [FNC1.02] Yucno B hopmate FLOAT
03 /06 (22.23) 3uayenne kodpuumenra k2 [FNC1.03] Yucno B popmate FLOAT
03/06 24,25 Jloruka paboTbl BbixogHoro yctponctesa DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03/06 26, 27 Homep namepsiemont BenuumHbl ans ynpasnexHus auckpeTtHeim | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01], [DOT2.01] 0001 -F
03/06 28, 29 Twn curHana BbixogHoro yctporictea DO1, DO2 [DOT1.02], 000,0* — ctaTtuueckui
[DOT2.02] 000,1 —999,9* —
MMMYNbCHbIN
03 /06 (30.31) Yctaeka MIN DO1 [DOT1.03] Yucno B popmate FLOAT
03 /06 (32.33) Ycraska MIN DO2 [DOT2.03] Yucno B popmate FLOAT
03 /06 (34.35) Yctaska MAX DO1 [DOT1.04] Yucno B popmate FLOAT
03/06 (36.37) YctaBka MAX DO2 [DOT2.04] Yucno B popmate FLOAT
03 /06 (38.39) 'ncrepesuc BbixogHoro yctporictea DO1 [DOT1.05] Yucno B dopmate FLOAT
03 /06 (40.41) 'McTepesuc BeixogHoro yctponctea DO2 [DOT2.05] Yucno B popmate FLOAT
03 /06 42 MapameTp oTobpaxeHns curHanusauum [ALRM.00] 0000 — 6e3 kBMTMPOBaHWSA
0001 — c KBUTMPOBaHNEM
03/06 (43.44) TexHonornveckas curdanusaumsa MIN gnsa PV [AIN1.07] Yucno B popmate FLOAT
03 /06 (45.46) TexHonorndeckas curHanusaumsa MIN gna F [FNC1.04] Yucno B popmate FLOAT
03 /06 (47.48) TexHonorndeckas curdanusauma MAX ana PV [AIN1.08] Yucno B popmate FLOAT
03 /06 (49.50) TexHonorndeckas curdanusaums MAX ana F [FNC1.05] Yucno B popmate FLOAT
03 /06 (51.52) vcTepesuc curhanmaauum ans PV [AIN1.09] Yucno B popmate FLOAT
03 /06 (53.54) I'vctepesuc curHanusaumm ans F [FNC1.06] Yucno B popmate FLOAT
03 /06 55 KonunyectBo yvacTkoB nuHeapusauum [AIN1.06] 0000-0039
03/06 56-95 Abcumcebl onopHbIX Todek nuHeapusauum [LNX1.00-39] 00,00-99,99*
03/06 96-135 OppauHaTbl OnopHbIX Todek nuHeapusauum [LNY1.00-19] -9999-9999
03 /06 136 Peseps
03/06 137 MapameTp, KOTOpPLIN BEIBOAWUTCS Ha LM poBOM AnCNNen
[WND1.00]
138-140 Peseps
03/06 141 MonoxeHune 3ansTon okHa oTobpaxkeHusi [WND1.01] 0000-0006
142-144 Pe3seps
03 /06 145 Cnocob BbiBoaa LMdpoBOro nHanKaTopa okHa oTobpaxeHus 0000 — gucnnen NoCTOAAHHO
[WND1.02] cBeTuTCA
0001 — gucnnen muraet
03 /06 146-148 Pe3seps
03/06 149 3HayeHue kanvbpoBKM HDKHEro Npefena pasmaxa Lukanbl -9999 — 9999
03 /06 150 3HayeHne KanubpoBKM BEPXHErO Npefesna pasmaxa Likarnbl -9999 — 9999
03 151 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TaKTax 0001 — 0200
11akT = 250mKkc [SYS.02]
03 152 CeTteBol agpec (Homep npubopa B cetu) [SYS.00] 0000 — 0255
03 153 CkopocTb 0bmeHa [SYS.01] 0000 — 0012
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MpumeyaHus.

1. Mpwn ynoTpebneHnn cnosa 6nok nmeeTcs B BUAY PYHKLMOHANbHBIA 6ok HopManu3aumm 1 macluTabupoBaHus.

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

3. (p1.p2) — perncTpel, KOTOPbIE OTBEYAIOT 3a OQHO OnpefeneHHoe 3Ha4YeHre ¢ nnasaroLlen 3anaTon (Ymicno B dopmarte FLOAT).

4. (*) OaHHoe 4ucno npeacTaBneHo B pervcTpe uenbiM 6e3 geuumanbHOro pasgenuTens (3ansdTtou). Hanpumep, ecnm B
napameTpe yka3aHo 60,0, To B peructpe HaxoguTcs yucno 600.

5. Pernctp 10 «PaspeweHue npospamMmuposaHusi», B Cryvae YCTAHOBKM €ro 3HayeHns B «1», paspeluaetr M3MeHeHve
KOHUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHUsi» MOXHO OCYLUEeCTBUTb C nepcoHanbHon 3BM
unu ¢ nepegHen naHenu npubopa (yposeHb SAVE.00). MNpu Hanumuum 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

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

MyHKT
MEHI0

MapameTp

Enun-
HULbI
n3me-
peHus

Ovana3oH nameHeHus
napameTpa

3HaueH.
no-
ymon-
YaHUIO

LWar
n3me-
HeHus

Pas-

aen MpumeyaHune

AIN1 (H 1 |) HacTpoiika

napameTpoB (pyHKLMOHANbLHOro 611oka Hopmanusauum u

MacliTabupoBaHus
00 Twvn aHanorosoro 0000 — nnHenHbIN 0000 0001 3.6.2
curHana 0001 — kKBagpaTU4ECKUn
0002 — nuHeapu3oBaHHas Wkana
01 HwxkHWUA Nnpegen pa3maxa | TexH. -9999 — 9999 000,0 Mnaguwiui C y4eToMm aenum.
LKanbl eq. paspan paszpenurens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnagawwi C y4eToM aenum.
pasmaxa wkanbl en. paspsa pasnenurens
03 MonoxeHue 0000 — “XXXX” 000,1
JeummarnbHOro 000,1 = “XXX,X”
pasgenutens 00,02 — “XX,XX”
0,003 — “X,XXX”
04 [MocTosiHHasa BpemeHn cexk. 000,0 — 060,0 000,1 000,1 000,0 — counbTp BbIKIT.
LmgpoBoro punstpa
05 MakcumansHas anuv- cexk. 000,0 — 005,0 000,0 000,1 3awmta ot UMNYnbCHbIX
TeNbHOCTb MMMYbCHOM nomex
nomexm
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaumnm LNY1
07 YcraBka CHrHAH3AINH TEXH. -9999 — 9999 20,00 Munammmit C yderom menum.
OTKJIOHEHHS "MHUHUMYM" el paspsn paszzpenurens
08 YcraBka CHrHAH3AINH TEXH. -9999 — 9999 80,00 Munammmit C ygeToM menum.
OTKJIOHEHHs "MakcuMyMm" en. paspsan pazfenurens
09 T'ucrepesuc TEXH. -9999 — 9999 0,500 Mnammit
CHTHAJIM3ALUKA el paspsi
FNC1 (F L ') HacTpoiika 6noka MaTeMaTMHYECKUX BbIYMCIEHUN
00 MaTematuyeckue 0000 — He ncnonb3yeTtcs 0000 0001 |[3.6.3
DyHKLMK 0001 — nHTerpupoBaHune
0002 — peseps
01 Pexxum cOpoca 0000 — 6e3 cOpoca 0000 0001
HMHTErpaJbHBIX 3HAYCHUH 0001 — o nepenoIHeHNI0
0002 — o nepenoIHeHnIo
I OMHOBPEMEHHOMY
naxarnio knasum “W7 1 <0
0003 — mo oTHOBPEMEHHOMY
HaXXaTUIO KJIaBuII “ ¥~ 1 “Q
02 3navenue kodduunenra en. -9999 — 9999 1,000 Mnagwwi
k1 paspsa
03 3navenue kodduumenta en. -9999 — 9999 1,000 Mnapwwi
k2 pa3spsig
04 VYcraBka CHIHaIM3alUH TEXH. -9999 — 9999 20,00 Mnapwui
OTKJIOHEHHs "MUHUMYM" en. paspsia
05 VcTaBka cUrHANM3aUul TEXH. -9999 — 9999 80,00 Mnagwwi
OTKJIOHEHHMS "MaKcuMyM" en. paspsg
06 T'ucrepesuc TEXH. 000,0 — 090,0 000,5 Mnagwwi
CUTHAJIN3ALUA en. paspsa
DOT1 (dd o £ 1) KoHdurypauus BbixoaHoro ycrpoictea DO1
00 Jlorvka pa6oTbl 0000 — MHTepdeCHbIN BbIBOA 0001 0001 [3.6.6 | 0000 - BbixoA ynpaenseTcs

BbIXO[JHOTO YCTPOWCTBA
DO1

0001 — 6onblwe MAX

0002 — meHbLe MIN

0003 - B 3oHe MIN-MAX

0004 - BHe 30HbI MIN-MAX
(oTHOCHTENBHO MIN- MAX
cooTBeTcTBYlOLEero DO)

0005 — 0606LLeHHas
curHanusauus

0006 — He ncnonb3yeTcs, BbIXO4,
oTKN

no nHtTepdency

0001-0004 - oTHOCMTENBHO
MIN- MAX
cooTBeTcTBYtoLEero DO;
0005 — DO cpabotaer, ecnn
napamMeTp BbIAET 3a paMKu
TEXHOMNOMMYeCcKon
curHanusaumm
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01 McTouHMK aHanoroeoro 0000 - PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Twun curHana BbIXOQHOTO | Cek. 00,00 — ctatnueckui 00,00 00,01 ae 000.1-999.9 —
yctporicTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTENbHOCTb UMNyrbca
(amHamunyecknin) B CeKyHAax.
03 Ycraeka MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwmi
en. paspsg
04 Ycraeka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwwun
eq. paspsa
05 ['McTepesnc BbIXOQHOrO TEXH. -9999 — 9999 1,000 Mnagwwui
ycTporcTea DO1 es. paspan
DOT2 (Cf ok E’) KoHdurypaumsa BbixogHoro yctponucrtea DO2
00 MapameTpbl aHanormyHbI
napameTtpam
05 KOHUrypauum
BbIXOOHOrO YCTPONCTBA
DO1
[} Ij | o
WND1 (Z 1 1) HacTponka napameTpoB OKHa OTOOpakeHus
00 [MapameTp, KOoTOpbIN 0000 - PV 0000 0001 3.6.5
BbIBOAMTCA Ha LMPOBON 0001 -F
aucnnen
01 TTonoxenue 3ansaToi 0000 - 0000, 0001 0001 0000-0003 — ¢
0001 —000,0 VKCPOBaHHOW 3anATomn
0002 - 00,00
0003 - 0,000
0004 — nnaBsatoLas 3anaras
¢ orpaHuyennem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyennem 00,00
0006 — nnasatoLas sanaras
02 Cnocob oTobpaxeHust 0000 — ancnnei NOCTOAHHO 0000 0001
undcposoro aucnnesi cBeTUTCA
0001 — aucnne muraeT
ALRM (FlI Lr M) HacTtpounka napameTpa oTobpaxeHusi CUrHanmsauum
00 MapameTp oToBpaxeHus 0000 — 6e3 KBUTUPOBAHUSA 0000 0001 3.6.4| KsutupoBaHue
cUrHanusauuu 0001 — ¢ kBUTUPOBaAHNEM Knaeuwlen [4] nnm yepes
NHTEpenc.
LNX1 (i'_ mny 1’) Abcumcchbl ONOPHbIX TOYEK IMHeapu3auum curHana, nogaBaemMoro Ha
pyHKLMOHaNbHbIN 610K HOpManu3auum U macliTabMpoBaHuA
00 Abcuucca HavyanbHoro % 000,0 — 099,9 000,0 000,1 5.4
3HaveHus (B % oT
BXOOHOTO curHana)
01 Abcumcca 01-ro yqactka | % 000,0 - 099,9 000,0 000,1
02 Abcuucca 02-ro yqactka | % 000,0 - 099,9 000,0 000,1
38 Abcuucca 38-ro yqactka | % 000,0 - 099,9 000,0 000,1
39 Abcumncca 39-ro yyactka | % 000,0 — 099,9 000,0 000,1
LNY1 (|'_ n4 r') OpavHaTbl ONOpPHbIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
pyHKLMOHANbHbLIN 610K HOpManu3auum U macliTabmupoBaHus
00 OpavHaTa HavanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayveHus (curHan B en. paspsa
TEXHWYECKUX eanHMLAaXx)
01 OpavHaTta 01-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
02 OpavHaTta 02-ro y4actka | TeXH. -9999 — 9999 0000 Mnaawwi
en. paspsa
38 OpavHaTta 38-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
39 OpaguHaTta 39-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsg
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CLH (L L + i) KannbpoBka curHana, nogaBaeMmoro Ha yHKUMOHaNbHbIN 6N0K
HOpManusaumm n MaCLLITa6VIpOBaHVIiI
00 Kannbposka Hyns TEXH. -9999 — 9999 5.2
curHana en.
01 Kannbposka makcuMmyma | TEXH. -9999 — 9999
curHana en.
[ ! o
COR1 (L O ) Koppekumsa curHana, nogaBaemoro Ha (pyHKUMOHanNbHbIN 610K
HOpMasnu3aumm n MaCLLITa6VIpOBaHVIiI
00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | ngnumpyet PV=PV+A
eq.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 000,0 Mutajumit WHanumpyet A
KOppeKUmmn (CMeLLeHNe) en. paspsn
SYS ( 54 5) O6Lwue cucTeMHbIe HACTPOWKM
00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTkmto4eH oT
npubopa B ceTn) cetu
01 CkopocTb 06MeHa out/c 0000 - 2400 0009 0001
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 — 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tawnm-ayT kagpa 3anpoca
B CUCTEMHbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC
03 Kopg nsgenus u Bepcus 41,XX CnyxebHasi nHcopmaums
NPOrpaMmMHOro Kon 41 DEC
obecneyeHust Bepcus XX DEC
SAVE (5 Hu E) CoxpaHeHue napameTpoB
00 CnyxebHas
HdopMauns
01 3anucbk napameTpoB B 0000 4.9
3HEeproHe3aBNCHMMYtO 0001 — 3anucatb
namsTb
|
LOAD (L O H d) 3arpy3ka napameTpoB
00 PaspelueHve 0000 4.10
nporpaMMMpoBaHus No 0001 — paspeLueHo
cetn ModBus
01 3arpy3ska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyaka 3aBOACKMX 0000
HaCTPOEK 0001 — 3arpy3uTb
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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 48 48 ver. 41.02 [1BB 23.01.2012
[o6aBneHbl TexHu4eckne TvkaLLyK
1.01 48 ver. 41.02 XapaKTepUCTUKM Npu yP g"'y 05.02.2013
neperpyske
1.02 48 ver. 41.02 I3MeHeHbI UCKpeTHble Conynsik 21.02.2013
BbIXOAbl B.M.
WcknoueHbl oTpulaTenbHble n
1.03 48 ver. 41.02 [nanasoHbl BXOAHbIX y:;ag.l,yk 05.12.2013
curHarnos
BHeceHbl U3MeHeHus B MapukoT
1.04 48 ver. 41.03 COOTBETCTBUU C HOBOMN 0 25.03.2014

NPOLUMBKON






