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HaHHoe pykosodcmeo o sKkcrnnyamayuu sensemcs oguyuanbHol OoKymMeHmauuel. npednpusmus
MUKPOJT.

lMpodykuusi npednpusmussi MUKPOJI npedHa3sHa4deHa Onsi 3KEAMyamauuu KeanughuyupoeaHHbIM
repcoHarsnioM, MPUMEHSIIOWUM coomeemcemeyowue npuemMbl, U MOJbKO (8 UeNsiX, ONUCaHHbIX 8 Hacmosiuem
pykosodcmase.

Konnekmue npednpusmusa MUKPQOIJI ebipaxxaem 6onbwyro npusHamenbHOCMbs meM crieyuanucmam,
Komopsble npunazarom 6onbwue ycunusi 0ns noddepXXKu omedyecmeeHHo20 fpou3sodcmea Ha Hadnexauwem
yposHe, 3a mo, 4mo oHU ewe cbepeanu ceoro cuny dyxa, yMeHue, CHOCObHOCMU u manaHm.


mailto:microl@microl.ua
https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
3
COOEPXAHMWE

Crp.
1. ONMUCAHNE NMPEOOPABOBATEIIA .ccuuueruuiriirrerrennnsssssssserrernnnnsssssssssersmnnnnssssssssssssmessnnnsnsssssssssnnns 6
1.1 Ha3HAUYEHME MPEOOPABOBATEIS . .....cciuutireeeieeeeeiiitteeeeeeeeeeettteeeeeaeessaaaaabaeeeeaeeesaaassraeeeaeesesansssaeeeaeessaaansrnneeeaens 6
1.2 OBO03HAUYEHME NMPEODPABOBATEITIS .....uevvrrieiieeeieiiitreeeeeeeesaetataeeeeaesesaatabaeeeaaesesaassraeeeaeesesaassssaeeeaeesssaansrnneeeaens 6
1.3 TexHNYECKME XapPaKTEPUCTUKN NMPEOOPABOBATESIS ..eeeveeeieiiiieiieeeeeeieiitreeeeeeesesssssraeeeeeessssnsssseeeeeessaannssnseeeaens 7
LR O oTea k= T= Ry o=ToLo] oF=FeTo] == 1 X= 2 o PRSP 9
Lo eayele] oay=To R uloT=TolaY o= FcTo] = = o =T = S 9
1.6 CpeacTtBa n3amepeHusi, UHCTPYMEHT U NMPUHAANENKHOCTM ....cueveirrereeeeaiinieeeeeaeeeenees fenn i e eeeeeeieceeeaeeeeeeseneeees 10
1.7 MapKMpOBKa U MIOMOBUPOBAHME .........eeeeeeieeeeeeiaaiiieieeeaeeesaaaunteeeeeaaessaannreneeeeesesaaannsssabaeseatinneneeeeeeeeeseaannnnnees 10
IR 074 = 1o = - U s S 10
2. HasHayeHune. PYHKLMNOHANBbHBLIE BO3MOMXHOCTM ....covvrrrrremnsssssssssssstbinssssssssessessmsnnnnnsssssns 11
3. KoHCTpyKLuMA npeobpasoBaTenst U NPUHLMUM PABOTBI .....feieeeeeeeeesetiereenennnnssssssseereennnnnes 12
3.1 MNMepeaHsist NAHENb NMPEODPABOBATEIIN .......ceeiiirreieeeeeeeieiittreeeeeeeeesaetsiaoreeeeeesaibsseehtseesesaitraeeseaeseesanrrseeeeaens 12
3.2 HasHaueHune umdpoBoro ancnnest MAPAMETP ... i e, 12
3.3 HasHayeHne CBETOANOOHBIX MHAMKATOPOB . ....ccieieieeeeeieieieieiesesssiiineaaasseseiessiaaaanesaesesesesesesesesesasasasasaaasasaaaaenns 12
3.4 HABHAUEHME KITABUILL ......eeeeiiieieeeeeiiiiieeeeeaeeesnisieeeeeaesessnnsseeedbnesesnnnsseeeed@he e sttteeete e e s s s nnbte e e e e e e e s s sanbeaeeeeeeas 13
3.5 CtpykTypHas cxema NpeobpasoBaTENs TTHC-12 ...t et e 13
3.6 MpuHumn paboTbl NPeoBpasoBaTEN TTHC-12. ... o i bt 14
4. ICcNOMb30BaHNE MO HABHAYEGHMEIO .......uuirrrrreediinssssssssirnsnnnnssssssssssssnnsnnnsssssssssssnnnnnnnnsssssns 18
4.1 QkcnnyaTauMoHHbIE OrpaHUYeHs MPU NCMOSb30BaHUN MPEODOPABOBATENA ......vveeeeireieeeiteeeeesreeeeeenreeeaens 18
4.2 MNopgroTtoBka NpeobpasoBaTternsi K UCNONb30BaHWM0. TpeboBaHUSA, K MECTY YCTAHOBKM ........cc.vveeeeeeeeeennnnnee. 18
4.3 CoeguHeHMe C BHELUHUMN YCTPONCTBAMUN. BXOAHBIE N BBIXOLAHBIE LIEMMU ..ccceeeeeiiiieeeeeeeeeeiniieeeeeae e e e nnnnees 19
4.4 TlogKntoveHne MNEKTPOMUTAHMUS MIPUOOPOB .........uvuvreeiat i e euiteeeeeeeeeeeaeatreeeeseeesaaasstesreeseeesaaassteneeeaesssaanssseees 19
4.5 KoHDOUrypaLms MPEODOPABOBATEIIN .....veeeeeiue sfiiirmnreeeeeureeeessalieeeauseeeessseeessaaseeeesaaseseessaseeeessmseeeessnsseeessaseeesans 19
S = Y I N T 1 e 20
4.7 Pexxm KOHOUTNYPUPOBAHUE ..o i e ettt ettt e et e e e et e e e sab e e e e sennneaeens 20
4.8 HasHaYeHNE YPOBHEMN KOHMIUIYPALIMM (fer. . uveeee e itineeateeeeeatteeeeatteeeeabeeeeesbeeeeesbeeeeesbeeeeeabeeeeesbeeeeesnneeeeans 22
4.9 3anvcb NapamMeTpOB B IHEPTOHE3ABUCUMYHEO MAMSITB -...ceeiuvrreeeitreeeeitteeasaateeeesaateeeesaseeeeesaseeeessaneeeessannneeeans 23
4.10 3arpy3Ka MAPAMETPOB. .......ueeeeeeeeaderiaunn e e e e e e eeateeeeeeaaeaaaaanteeeeeaeeeaaaanbeeeeeeeeeaaaaasbeeeeeeeeeaaansbeneeeaeeesaannneees 23
5. KannbpoBKa 1 NpoBepKa NPEOBPABOBATESIA .cevveuunsssrssrrrrrmrmmnsssssssssssmmmmmnnssssssssssssssnnnnnns 24
5.1 KannBpoBka y3mna NPEOOPAZOBAHMS CUTHEITA .....ceeeurereeeiurieeeeateeaeaateeaesataeeesaseeessabeeesaaseeessanseeessanseeessnnnes 24
5.2 KannBpoBka y3na MHOUKALUN Y YAIPABIIEHUS .....c.couueeeeiiiiieeeatieeeeateeaesateeeeeabeeeessmbeeeeaanbeeeeeanbeeeeeanneeeeennnes 25
5.3 IluHeapmsaumsa oTobpakeHst CUFHANA AHANOTOBOIO BXOMA «.vveeeeiuurrrrrrraaesssanrenereraeesesansssereeeessssnnssssseeeeens 26
6. TEXHMYECKOE OOCITYKUBAHME us-.. . uuuunrnnnsnnnnssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnnns 28
5.1 OBLLME YKABAHMIS ..oeeeeeeeisisbe et eeeeeiieieieteee e e e e see ettt eeeaeessante et eeaaaeesanssteeeeaaeessanseseeeaaeesesannssseeeeaeessannssennenneens 28
1Y =T o S I oY ot To ]y E= Tt oo o PSPPSR 28
6.3 NOPSAAOK TEXHUHECKOTO OBCITYIKMBAHMSI......eeeeutieeeeautieeeeateeeesataeeesateeeesanbaeeeeabeeeeeanseeeeaanneeeseanseeeesanseeeeennnes 28
6.4 TTOPAAOK NMPOBEAEHUST MOBEPKM ......eeeeiieeieeee e ittt e e e e e sttt e e e e e s bbbttt e e e e e s asb e b e e et e e e e e s aa b e e e e e eeeeeeaannnrnneeeaeas 29
7. XpaHeHNEe N TPAHCIOPTUPOBAHME ....cceuuuuurrrrirrrrnnnnsssssssssssssssnnnsssssssssesmmmmnnnsssssssssessmmnnnnnns 32
7.1 YCNOBUSA XPAHEHNSI TIPEOOPABOBATEIIS ... eieiiitiieeeeeeeeettteeeeeeeeeeeetaaeeeeeeeeeeeabasaeeeaeeeesaassaeeeeaeeeeaassssnnneeaens 32

7.2 TpeboBaHus K TPAHCAOPTMPOBaHUIO NpeobpasoBaTens n yCrioBus, NPU KOTOPbIX OHO AOIMKHO
Loy VNN TcTon 1=) 1< i =Y o3 < TR TTPTTTTTTT 32
= T o L= T g7 17 7 T e o =T =Y 5 32


https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
4
MpunoxeHune A. NabapuTHbIE N NPUCOEANHUTESIBHDLIE PA3MEPDI ccevuirreenerrrreenerrreennseens 33
Mpunoxenune B. NMoaknioyeHue npeobpasoBartens. Cxema BHELWWHUX COeAUHEHUMN ....... 34
B.1 Cxema noaknioueHNst MHTEPMENCA RS-485 ... ... . e e e e e 35
B.2 Cxema nogkntoyeHus npeobpasoBaTtens Anst NPOBEPKU COMPOTUBIIEHNS UBOMALMM .....ceeveveeeerreeerenaneeenns 36
B.3 Cxema noakntoueHnst npeobpasoBaTens AN NPOBEAEHUS HAMAOKM ......uveeeeeeeeiiirireeeeeeeeeesinrrneeeaesseeennnnens 37
MpunoxeHne B. KOMMYHUKALMOHHBIE (DYHKLIMM .....ccoveeeeeenniisiiirnnnnnnssssssssssnssnnssssssssssssnnns 38
B IO LG T TN o= 1Y a =T 1 I 38
B.2 MODBUS MPOTOKOT . ...ecttteeeieiuteiieeeeeesaaenteeeeeaeeeaaaasnteeeeeaesssaasnseeeeaeaessaansnseneeeeesssannssabesastineeannseeeeeeessenannnnnees 40
=R B e ToT o 1 = (o] = P N S 41
B.4 PekomeHaaumm no nporpaMmMmnpoBaHunio obmeHa gaHHbeiMu ¢ npeobpasoarensamm MHC-12 ................... 42
B.5 MporpammMHo gocTynHble PErUCTPbI TTHC-12 ..ot e e e e e e 43
MpunoxeHue I'. CBoAHAA TabNMNLA MAPAMETPOB ...ceeveerrerreeesdorenmnmmematbnrenestinmmmnmmmnnnnssnsssnnnns 45


https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM

HacTosilee pykoBoACTBO NO 3KCNiyaTauuv NpegHasHayeHo ANS O3HaKOMIIeHWst noTpebuTenen ¢ HaszHadyeHuem,
MoAensimMu, MPUHUMNOM AEeWCTBUSi, YCTPOWCTBOM, MOHTaXOM, 3KChnyatauuei u obcnyxuBaHuem npeo6pasoBaTtensi
nepemeHHoro HanpsikeHus MHC-12 (B ganbHelwem — npeobpasosaTtens MNHC-12).

BHUMAHMUE !!!

Mepen wucnonb3oBaHUeEM npeo6pasoBaTenﬂ, nomanyMCTa,
O3HaKOMbTECb C HaCTOALLMM PYKOBOACTBOM NO 3KCnsyatauunun.

MpeHebpexeHne Mepamu NPegoCTOPOXHOCTM W Npasunamu
aKcnnyataunm Moxet CTaTb ﬂpVI‘-IVIHOIZ TpaBMUpPOBaHUA NepcoHana unu
nospexaeHnsa obopynosaHus!

B c¢BA3M c noctosHHOM paboTon No COBEPLUEHCTBOBaHWMIO
M3genusl,  nNoBbllLAKOWER  ero  HaAeXHOCTb W', yry4laoLen
XapaKTepUCTUKK, B KOHCTPYKLMIO MOTYT OblTb BHECEHBI HE3HaUYMTENbHbIE
N3MEHEHUS], He OTPaXKEHHbIE B HAaCTOSALLEM U3AaHUN:

CokpalleHusi, NpUHATbIE B AaHHOM PYKOBOACTBE

B HavMeHOBaHUsIX NapaMeTpoB, HA PUCYHKaX, NPY LNMPOBbIX 3HAYEHUSIX U B.TEKCTE UCNOMb30BaHbl COKPaLLEHUS 1
ab6peswnaTyphbl (cM. Tabnnuy 1.1), o3HavatoLwme crneqyoLlee:

Tabnuua | - CokpalieHusi n abbpesnatypsl

AG66peBuaTtypa (cumBon)

MonHoe HaMMeHOBaHue

3HauyeHue

PV nnn X

Process Variable

N3mepsiemasi BENMUMHA (KOHTPONUPYEMbIN U perynmpyemMbii
napameTp)

Tt Time Bpewms, nHTEpPBan BpeEMEHU

Al Analogue Input AHaNorosbIv BBOA

AO Analogue Output AHanorosbIv BbIBOA

DO Discrete Output OWCKpPeTHLIN BbIBOA

EEPROM Electrically Erasable OnekTprYeckyn cTupaemMoe nepenporpammmpyemoe
Programmable Read-Only NOCTOSIHHOE 3arnoMuHaloLLee YCTPONCTBO
Memory

NVRAM Non Volatile Random Access OHeproHe3aBNCUMOE 3anoMmnHatoLLLee YCTPONCTBO C

Memory

NPon3BOJiIbHbIM OOCTYNOM

B HammeHoBaHUAX

ypOBHeVI KOH(bI/IpraLI,VIVI npeo6pa303aTenﬂ NPpUHATBI cnegywwue 0603Ha4eHus, KOTOpble
COOTBETCTBYHOT 6yKBaM naTuHcKoro andasuTa:
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1. OnucaHune npeobpasoBartens

1.1 HasHa4yeHune npeobpasoBartens

1.1.1 MpeobpaszoBaTtenb MHC-12 npegHasHaveH Ans HENPEepPbIBHOrO nNpeobpa3oBaHMs CUrHarNoB NepeMeHHOro
HanpsXeHWs1 B YHUULMPOBAHHBIA aHanoroBbli OAHO- UMW ABYXMOMSAPHbIA CUrHaN MOCTOSIHHOTO TOKa, a Takke obpaboTkw,
npeobpas3oBaHnsa 1 OTOBpaKeHUs TeKyLLero 3Ha4eHuss BXOAHOro CUMrHana Ha BCTPOEHHOM 4YeTbipexpas3psgHoM LmudpoBOM
avcnnee. Npeobpa3oBatent NPUMEHSETCS ANA KOHTPOMS 9MeKTPUYecKMX ceTer M YCTAHOBOK, ANs TenemexaHusauum u
aBTomMaTm3aumn o6beKToB anekTpoaHepreTnkn n ACY Tl aHeproéMknx 06bEeKTOB pasnMyHbIX OTpacnen NPOMbILLNEHHOCTU.

1.1.2 MpeobpaszoBatens [MHC-12 oTHOCWUTCS K CpeacTBaM W3MEPEHUsT SMEeKTPUHECKMX BenuuYMH obLuero
HasHayeHus cornacHo FOCT 28261.

11.3 MpeobpasoBaTens  OpPMUpPYET  BLIXOAHbIE  AUCKPETHbIE  CUrHamblln,yNpaBrieHUs  BHELUHWMM
UCMOMHUTENBHBIMM MeXaHn3mMamu, obecnevmBas OUCKPETHOE ynpasneHue B COOTBETCTBUUNC 3aAaHHOW nonb3oBaTenem
NOrnKon paboTsbl.

1.1.4 lMpeobpasoBatenb MoxeT OblTb MCMOMb30BaH B CUCTEMax pPerymuMpoBaHUa W ynpaBneHus
TEXHOMOrMYEeCKMMMN Mpoueccamun B 3HepreTuke, MeTannyprum, B WU3MEPUTENbHbIX CUCTEMAx U U3MEpUTErbHO-
BbIYNCTIUTENBbHbBIX KOMMIIEKCAX.

1.2 O603Ha4YeHne npeobpasoBarens

[MpeobpasoBaTtens o6o3HavaeTca cnegyowmm o6pasom:
MHC-12-AA-B-C-U-L,
roe:

AA - kop Bxoaa
01 - o1 0 MB go 75 MB,
02-0o10B go 10 B,
03-0o10B go 15 B,
04 - o1 0B 0o 60 B,
05-010B 8o 100B,
06 —oT 0B no 150 B,
07 — o1 0B no 250 B,
08 — o1 0 B 0o 500 B,

B — ko BbIXOAHOrO aHanoroBoro curHana:
1-o01 0 MA 00 5 MA,
2 — o1 0 MA 0o 20 MA,
3 - o014 MA 0o 20 MA,
4—-010Bpo 10B,
5—o01-5MA 0o 5 MA,
6 — o1 -20 MA go 20 MA,
7-0o71-10B no 10 B,

U — HanpsbkeHne nutaHus:
220 - 220B nepemeHHOro Toka,
24 - 24B NOCTOSIHHOFO TOKa,

L — ncnonHeHne nepeAHen naHeny (06063HavYeHe KHOMOK, MHAMKaTOPOB 1 AnCnnes):
UA — ykpauHckoe,
EN — aHrnuinckoe.

Hanpumep, 3aka3zaHowu3denue: [MHC-12-01-2-220-UA

MpnASTOM M3rOTOBMNEHMIO U MOCTaBKE NOTPEOUTENIO NOASEXNT:

1) npeoBpa3soBaTtefib nepemeHHoro HanpshxeHms MHC-12,

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

3) Bbixoa aHanoroBbIi AO koA 2 - NMOCTOsIHHBIN Tok 0T 0 MA 7o 20 MA,
4) HanpshkeHue nuTaHus koa 220 - 220B nepemeHHoOro Toka,

5) ncnonHeHve nepegHen naHenu kog UA — ykpauHckoe.

BHumaHue! ﬂpm 3aKkase npe06pasoBaTen;| HeobxoaMMo yKa3biBaTb €ro nosiHoe Has3BaHue, B KOTOPOM NPUCYTCTBYHOT
AnanasoH BXOOHOro curHamna, Tunbl aHaroroBoro U AOUCKPETHbIX BbIXOOOB, HanpaAXeHue nuTaHuda npeo6pasoBaTenﬂ n
NCNOJTHEHNe nepenHeVl naHenn.

LIZANTAN.COM
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1.3 TexHM4YecKne xapakTepucTukmn npeodpasoBarens

OcHoBHble TexHM4eckne xapaktepuctuku NMHC-12 oTBevatoT ykasaHHbIM B Tabnuuax 1.3.1 — 1.3.6.

1.3.1 AHanoroBble BXOAHble CUTHanbl

Tabnuua 1.3.1 - TexHnyeckme XaPaKTEPUCTUKU aHaNoroBoro BXogHOro curHana

TexHU4ecKasa xapakrepucTuka

3HauyeHue

KonunyecTBo aHanorosbIx BXO40B

1

[vanasoH n3MeHeH1s1 BXOOHOro curHana
-HanpsPKeHne nepemMeHHoro Toka Yyactotoin 50
+20y

Ot 0 MB go 75 mMB (c wyHTa), RBX=250 KOM
Ot 0B go 10 B, RBx=130 kOm

O71 0 B go 15 B, ReBx=200 kOm

Ot 0 B no 60 B, RBx=267 kOMm

Ot 0B o 100 B, RBx=200 kOM

Ot 0B go 150 B, RBx=667 kOm

Ot 0 B go 250 B, RBx=667 kOM

Ot 0 B go 500 B, Rex=1,3"Mom

Paspeluatowiasa cnocobHocts AL

16 paspsgos

lMpenen gonyckaemon OCHOBHOW NMPUBEAEHHON MOrPeLLHOCTY
M3MEepEeHns BXOOHOIO curHana

0,4 %

Mpenen gonyckaemow AOMONHUTENBHOW NOrPELLHOCTH,
BbI3BaHHOW M3MEHEHMEM TeMrnepaTypbl OKpyXatLlen cpefbl

<0,2%/40°C

Mpenen gonyckaemow 4ONONMHUTENBHOW NOrPEeLLHOCTH,
BbI3BaHHOW N3MEHEHNEM

HanpshkeHWs NUTaHNs OT HOMMHANbHOrO 3HaYeHus B AnanasoHax,
yKasaHHbIX B Tabnuue 1.3.5

<0,1%

Mpepen ponyckaemon 4ONONHUTENBHON NOrPELLUHOCTH,
BbI3BAHHOW AENCTBUMEM MOCTOSAHHBIX MarHUTHBLIX UMY NEPEMEHHbIX
nonen ceTeBon YacToTbl C HanpshkeHHoCTbo Ao 400 A/m

<0,2%

Mpenen fonyckaemoit AOMOSTHUTENBHOW NOrPELLHOCTH,
BbI3BAHHOWN N3MEHEHNEM CONPOTMBIEHUST Harpy3kn Ha 50% oT
[AOMYyCTUMOTO 3HaYEHNS1 CONPOTUBNEHUSA HArpy3Kn, ykasaHHOro B
Tabnuue 1.3.2

<0,2%

Mpenen gonyckaemow 4ONOMHUTENBHOM NOrPELLHOCTH,
BbI3BaHHOW M3MEHEHMEM YacToThbl BxogHoro curHana ot 20 Fuy ao
400 Ny,

<1%

Bpemsi npeobpasoBaHus

He Gonee 6 cek

MpegenbHas neperpyska (0T AuMana3oHa BXOAHOMO curHana)

B 2 pasa

MakcrmanbHoe BpeMsi neperpysku

He 6onee 5 cek

[anbBaHW4eckas pasBA3ka aHanorosoro Bxoga

Bxoa ranbBaHWYeCcku U30NMPOBaH OT aHanNoroBoro
BbIXOZa M OCTarnbHbIX Lienen, HanpshkeHue
ranbBaHNYeckon pa3Bsa3ku He meHee 4000 B

1.3.2 AHanoroBbI BbIXOAHOM CUrHanN

Tabnuua 1.3.2 - TexHnyeckme xapakTePUCTMKN aHanoroBoro yHMULIMPOBaHHOIO BbIXOAHOIO cUrHana

TexHU4ecKas xapakTepucTuka

3HauyeHue

KonnyecTBO aHanoroBbIx BbIXOA0B 1

Tun BbIXOAHOIO aHaroroBoro curHana
[OCTOSIHHbIV TOK:

YHudmumpoaHHble (FTOCT26.011-80)

OT1 0 (-5) MA no 5 MA, RH <2000 Om
Ot 0 (-20) MA 1o 20 MA, RH < 500 Om
Ot 4 MA po 20 MA, RH < 500 Om
HanpskeHre NocTosHHOMO ToKa:

O71 0 (-10) B o 10 B, RH = 2000 Om

BenununHa nynbcaunn BeIXOOAHOFO cuUrHana
NOCTOAHHOIO TOKa U Hanps>XexHus

< 0,25 % BepxHen rpaH1Lbl UBMEHEHMS BLIXOAHOMO cUrHana
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1.3.3 [IncKkpeTHble BbIXOAHbIe CUrHanbl

PenelHbin Bbixo

Tabnuua 1.3.3 - TexHnYeckme XxapakTepUCTVKN AUCKPETHBIX BbIXOAHbLIX CUrHANoB. PeneliHbIv BbIXxoa

TexHuYecKas xapakTepuctuka

3HauyeHune

Konunyectso ANCKPETHbIX BbIXO40B

2

Twvn BbIxoAa

[NepeknioyatoLwmne KOHTaKTbl pene

MakcrmanbHoe HanpskeHne KOMMyTaLumm
nepemMeHHOro Toka (aencreyoulee
3Ha4eHve)

250B

MakcumanbHoe 3HaveHne nepemMeHHoro
TOKa

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

MakcumanbHoe HanpshkeHne KOMMYyTauUuun
NOCTOAHHOIO TOKa

ot 5B oo 30B

MakcumanbHoe 3HaYeHue NOCTOSIHHOTO ToKa
NpY KOMMYyTaLMN PE3UCTUBHOW Harpyskou

oT10MA OS5 A

[anbBaHW4eckas pasBA3Ka AUCKPETHbIX
BbIX040B

Bbixoabl ranbBaHUYECKU M30NMPOBaHbI Mexay CODOM, 0T BXOAA M OCTarbHbIX
Lenen, HanpshkeHne raribBaHN4Yeckov pa3Bsaskii He.MeHee 1500 B

CwurHan normdeckoro "0"
CwurHan normyeckon "1"

Pa3OMKHyToe COCTOsiHME KOHTaKTOB pere
SaMKHyTOG COCTOsSAHME KOHTAKTOB pene

1.3.4 NMocnepoBaTtenbHbIN MHTepdec RS-485

Tabnuua 1.3.4 - TexHn4YeckMe xapakTEPUCTUKM NociefoBaTensHoro MHTepdenca RS-485

TexHU4ecKas xapakrepucTuka

3HaueHue

KoHdourypauumm cetu

MHoroToyeyHasn

Konunyectso npubopos

32 Ha OHOM CEermeHTe

MakcumanbHasa anvHa nuHuM B npegenax
OQHOro cermMmeHTa cetun

1200 meTpoB

Konn4yecTBo akTMBHbIX nepegaryvmkoB

1

[nana3oH ceTeBbIX agpecos 255

CkopocTb 06MeHa/anvHa NHnM CBA3N 62,5 kbut/c 1200.m

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

lpumedaHue. Ha ckopocmsix obmeHa cebiwe 115 kbum/c pekomeHOyemcsi
ucrosb308anib 3KPaHUPO8aHHbIe 8UMbIE Napbl.

Tun npuemonepenaTt4ynkoBs

OnddepeHuranbHbIA, NOTeHUManbHbIN

Bun kabens

Butas napa, 8kpaHMpoBaHHasi BUTas napa

[anbBaHMYeckasi pa3Bsi3ka

UuTepdenic ranbBaHNYeCckn N30NMpoBaH OT BXOO0B-BbIXOAO0B M OCTalbHbIX
uenen

[MpoTokon cBsi3n

Modbus pexum RTU (Remote Terminal Unit)

HasHaueHue nHTepdenca

[ns koHUrypupoBaHusi perynsitopa, Ans UCMonb30BaHUs B Ka4ecTBe
yAaneHHoro ycTpocTea npy paboTe B COBPEMEHHbIX CETSIX YpaBreHus 1
cbopa nHopmMaumm (Nprema-nepesaym KoMaHa U JaHHbIX)

1.3.5 dnekTpuyeckme AaHHbIE

Tabnuua 1.3.5 - TexHn4yeckue xapakTepUCTUKN IM1EKTPONUTaHNS

TexHuYecKkas xapakTepuctuka 3HauyeHue

OnekTponuTaHune (NogKioyYeHne K cetu) ~ 220 (+22; —30) B, (50 +1) 'y
=24 (£6) B

MoTpebnsiemas MOLHOCTb 5BA
Tok noTpebneHns No NuTaHuio 24B <170 MA
MopkntoyeHve C nomoLLblo pazbemMa — KNeMMbl

1.3.6 Kopnye. YcnoBusa akcnnyaTtauumn

Tabnuua 1.3.6 - YcnoBus akcnnyataumu
TexHUYeckasi XxapakTepucTmka 3HayeHue

Twn kopnyca

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

KpenneHuve kopmyca

B anekTpowumTax

abapuTtHble pasmepbi (B x LU x I7), mm

115 x 100 x 110

TemnepaTtypHbIn AnanasoH

-40°C ... +70°C

Knumartumyeckoe UcnonHeHme

rpynna 4 no FOCT 22261, oTHocuTenbHas BnaxHocTb Ao 90% 6e3
KoHAeHcaumu Bnaru (npu Temnepatype +30°C) B 3aKpbITbIX MOMELLEHUSIX NPU
OTCYTCTBUM B BO3AYXe MblSI1, arpeCCHBHbLIX NApOB 1 ra3os

ATMOCdepHOe AaBrneHve

ot 84 no 106,7 klMa

Bubpauus ¢ yactoTou go 60 Ny c amnnutygon 8o 0,1 mm
MomeleHve 3aKpbITOE B3pbIBO-, NOXXapobe3onacHoe
[MonoxeHue Npu MoHTaxe JTro6oe

CTteneHb 3aWmThl IP30

Macca < 0,6 kr



https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43
mlizantan@yandex.ru LIZANTAN.COM

1.3.7 lNo cToKoCTH K MexaHn4eckoMy Bo3aencTeumio npeobpasosartens NHC-12 oTBevaeT ncnonHeHnto 5 cornacHo
FOCT 22261 .

1.3.8 CpeaHee Bpems HapaboTkM Ha OTKa3 C YYETOM TEeXHWYECKoro o6CnyxuBaHus, perrameHTUPOBaHHOIO
pPYKOBOACTBOM MO 3KCnnyaTaumm, - He MeHee Yyem 100 000 yacos.

1.3.9 CpenHee Bpemsi BocCTaHOBIEHNUs paboTtocnocobHocTn MHC-12 — He BGonee 8 yacos.

1.3.10 CpepHuin cpok akcnnyataumm — He meHee 10 net. KpuTepuin JonycTMMOW rpaHuubl akcnnyaTauum —
3KOHOMUYEeCKas HelenecoobpasHOCTb AanbHENLWEen aKCnnyaTaumm.

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

1.3.12 W3onauma anektpuyeckux uenen MMHC-12 oTHocuTenbHO kopryca w amexay cobon npu Temnepartype
okpyxatowen cpeabl (20 = 5) °C n oTHOCUTENbHOW BRaXHOCTU Bo3dyxa Ao 80% BblAepXuBaET,. B\Te4eHUM 1 MUHYTHI
OEeNCTBME WUCMbITATENbHOrO HAaMPSPKEHUS MPaKTUYEeCKM cuHycoupanbHon dopmbel vactoton (50, + 1) Ty ¢ gevictByrowmm
3HaYeHneM:

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

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

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

1.3.13 MuHuUManbHO [OMNYCTUMOE 3SMEKTPUYECKOE COMPOTUBMEHWE W30MAUUU MpU TemnepaType OKpyXKatoLlen
cpenpl (20 + 5) °C 1 oTHocuTEnNbHOW BNaxHocTh Bo3ayxa Ao 80% cocrtasnseT He meHee 20 MOwm.

1.3.14 Tynbcaumsi BbIXOAHOIO CUrHamna MOCTOSIHHOrO TOka M HamnpsbkeHus/He Gonee 0,25% BepxHero npegena
N3MEepEeHMs.

1.3.15 Bpems yctaHoBneHus pabo4yero pexuma (npeasapuTenbHbI Nporpes) He 6onee 30 MUH.

1.3.16 TlNpeobpasoBatenu BblaepxuBaloT 6e3 nospexaeHWnmNeperpy3ky BXOAHbIM curHanom, pasHbiM 200 %
MaKCMMarnbHOro 3Ha4eHns gmanasoHa n3mMepeHun.

1.3.16.1 3Ha4eHre BbIXOAHOrO CMrHana nocTosHHOro Toka npy neperpyske He 6onee 25mA.

1.3.16.2 3Ha4eHre BbIXOAHOrO CMrHana NoCTOAHHOLO Hanpskenns npu neperpyske He 6onee 12B.

1.3.17 lMpeobpa3oBaTenu BblAepPXMBaKOT 63 NOBPEXAEHNA ONUTENbHbIA pa3spbiB LIENW Harpy3ku UM KOpoTKoe

3aMblKaHWe BbIXOOHOMO aHaroroBOro CurHana MOCTOSIHHOFO Toka. BenunuuHa HanpsikeHus Ha pPasOMKHYTbIX BbIXOAHbLIX
KOHTaKTax npu 3aToM - He npes.blwaeT 28 B. BenuumHa BbIXOOAHOIo ToKa - He npeBbiwaeT 25mA.

1.4 CocTaB npeobpasoBartens

1.4.1 KomnnekT noctaeku npeobpasopatensi MHC-12 npuseneH B Tabnuvue 1.4.1.

Tabnuua 1.4.1 - KomnnekT noctaeku npeobpa3oBarens MNHC-12

0O603Ha4YeHne HanmeHoBaHue npeoGpa3oBartens Konu4yectBo
MPMK.411522.002 MNpeobpasoBaTenb NOCTOAHHOrO HanpsxeHusi n Toka MHC-12 1
PykoBOACTBO NO 3KCNnyataumnm
MPMK.411522.002 PQ |4(13 pacyeTa - 1 ak3eMnnsp Ha noboe KoNM4ecTBO M3AENuin Npy NOCTaBke B 1

OVH afpec)
MPMK.411522.002 NC | Macnopt
734-103 PoseTka yrmosas
232-104/026-000 Po3eTka yrrosas
232-103/026-000 PoseTka yrnosas

EE JEEY JIEN) JIEY) JEEY) N Y

232-106/026-000 Po3etka yrnosas
231-131 Pblyar MOHTaXHbIN
734-230 Pblbar MOHTaXHbIN

1.5 YcTponcTBO npeobpa3oBatens

1.5.1 MNpeobpasoBaTtens NMHC-12 ckoHCTPyMpoOBaH NO 61I04HOMY MPUHLIMNY W BKITHOYaeT:

® [TMTOW yAapOnpOYHbINA NIIacTMaccoBbIi KOPMyc,

e (bpoHTanbHbIA BoK NepegHen naHeny ¢ anemeHTaMm o6cnyxmBaHus (KnaBmMaTypon) U MHANKaLmu,
e ONOK 3aA4Hen YacTy C yCTaHOBMEHHbIMU 3axBaTamum Ans MoHTaxa Ha DIN penbc.

1.5.2 CeTeBoOI pasbeM U pasbembl A NOAKMOYEHNS BHELLHMUX BXOAHBIX U BbIXOAHbLIX Lienei pasMeLleHbl CBepxy v
CHU3y NpeobpasoBaTtens.



https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
10

1.6 Cpe,CICTBa U3mMepeHunsa, MHCTPyMEeHT U NpUHaanexHoCTu

1.6.1 MNepeyeHb cpeacTB U3MEPEHUS, MHCTPYMEHTa U NPUHaANEXHOCTEN, KOTOpble HEOBXOAMMBI NPY AKCnyaTaumm
npeobpasoBatens NMHC-12, npueeaeHs B Tabnuue 1.6.1.

Tabnuvua 1.6.1 - NepeyeHb CPeACTB M3MEPEHUS, UHCTPYMEHTA U NPUHAANEXHOCTEN, KOTopble HeoBXoAMMbI MPKW AKCNyaTaLumum
npeobpasosartens MHC-12

HavmeHoBaHWe cpeacTB U3MepeHNsl, MHCTPYMEHTa 1 H
u asHayeHue
NpUHaANEXHOCTEN

1 BonbTmeTp yHuBepcanbHbin L300 V3mepeHne BbIXOOHOrO CUrHana u KOHTPOSlb HaNpPsPKEHUs MUTaHUS
2 KannbpaTop HanpspkeHwi nepeMeHHoro Toka B1-9 3agaTtyuk curHana
3 MeraommeTp 94108 Vi3MepeHne conpoTuBNEHNS N30NsaUnn
4 MHUET MeanLUNHCKUN [MpoBepka KayecTBa MOHTaXxa
5 OTBépTKa Pa3bopka kopnyca
6 Msrkas 65s3b OuuncTka OT NbINn U rps3v

1.7 MapkupoBKa u nnomoupoBaHue

1.7.1 MapkupoBka npeobpasoBaTens BbinonHeHa cornacHo NOCT 26828 Ha Ttabnuyke C pa3mepamu COrnmacHo
FOCT 12971, koTopas kpenutca Ha GOKOBYHO CTEHKY Kopnyca npeobpasoBaTtens.

1.7.2 Ha Tabnunyke HaHeceHbl Takne 0603HaYeHns:

a) ToBapHbIV 3HaK NPeanpUATUA-U3roTOBUTENS;

6) HanmeHoBaHWe nNpeobpasoBaTens;

B) ycrnoBHoe 0603HayeHue;

r) 0603HayYeHne UCTIONHEHUS;

[) NopsiAKOBbLIN HOMep NpeobpasoBaTtensi No cucTemMe HyMepaLuun NPeanpUaTUS-M3roTOBUTENS;
€) roa v KBapTasn U3roToBreHus:;

1.7.3 TnomGupoBaHne npeoGpasoBaTens NpPeanpUATMEM-M3rOTOBUTENEM MpU BbiMycke M3 MNPOM3BOACTBA He
npeaycMOTPEHO.

1.8 YnakoBka
1.8.1 YnakoBka npeobpasoBaTtens coorBercTsyeT TpebosaHusam TOCT 23170.

1.8.2 Wspenue B COOTBETCTBMM C KOMMMEKTOM MOCTaBKM YMaKoOBaHO COFMACHO YepTexam npeanpuatus-
N3roToBUTENS.

1.8.3 Vsgenve B TPaHCMOPTHOW _Tape »TPaHCNopTUPYEeTCA MENKUMW OTMPABMNEHUSAMW KENEe3HOLOPOXKHbIM
TPaHCMNOPTOM (KPbITbIMW BaroHaMu) Uiy APYrvM BUAOM TpaHcnopTa.

1.8.4 N3penve nogBepxxeHo kKoHcepBauuu cornacHo FOCT 9.014 ans rpynnsl Ill-1, kaTeropmum 1 ycnoBuiA xpaHeHus
1 TPaAHCMOPTUPOBKM - 4 (BapnaHT BPEMEHHOW BHYTPEHHEN ynakoBku BY-5, BapuaHT 3awmtel B3-10).

1.8.5 B kayecTtBesnoTpeburensckon Tapbl NPUMEHSAITCA KapTOHHble KOPOOKM M3 rodprvpoBaHHOrO KapToHa
cornacHo FOCT 7376 1 MELLKW 13 NOAN3TUIIEHOBOWN NNEHKM TonuwmHon He meHee 0,15 mm cornacHo TOCT 10354.

1.8.6 Npu ynakoske npMMeHeHbl amopTu3aumnoHHble MaTtepuansl cornacHo FTOCT 5244.
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2. HazHayeHune. PyHKLUMNOHANIbHbIE BO3MOXHOCTHU

Mpeobpaszosatenu MHC-12 npeactaBnaloT cobON HOBBIN KNACC COBPEMEHHBLIX YHMBEPCAlbHbIX OOHOKaHaslbHbIX
npeobpasoBaTenel NepeMeHHOro HanpsHKEHUS.

MpeobpaszosaTens NMHC-12 nossonseT ob6ecneuntb BbICOKYIO TOYHOCTb M3MEPEHNS TEXHONOMMYECKOro napameTpa.
OmnudumernbHoli ocobeHHocmblo npeobpasosatena [MHC-12 gaBnsetcs Hanuune ranbBaHUYECKOM MW3ONAUUKM Mexay
BXOZIOM, ANCKPETHBIMU BbIXOAAMU Y MHTEPEENCHBIM BbIXOAOM, M LIENbIO MUTaHUS.

MpeobpasoBaTenb NpeAHas3HayeH Kak Ansi aBTOHOMHOrO, Tak U ANs KOMMJSIEKCHOro mcnonb3oBaHus B ACYTIT B
3HepreTvke, MeTannyprum, XMMMYeCKon, NULLEBOW 1 APYrMX OTPACNsX NPOMbILLIIEHHOCTU Y HAPOOHOM XO3ANCTBE.

lMpeo6bpa3zosamens MMHC-12 npeOHa3Ha4yeH:

® N9 HenpepbiBHOrO nNpeobpa3oBaHUs CUrHaNOB MEPEMEHHOrO HanpsXeHWs BIYHUULUMPOBaHHBLIA aHanorosbIn
O[HO- UNU ABYXNONSAPHLIA CUrHam MOCTOSHHOrO ToKa, a Takke obpaboTku, npeobpa3oBaHUsA UTOTOBpaxeHUsa TekyLlero
3HaYeHNs BXOOQHOrO CMrHana Ha BCTPOEHHOM YeTbipexpaspsagHom LundpoBoM avcnnee,

e nNpeobpasoBaTtenb paboTaeT kak yCTPOWCTBO CUrHanm3aLmm Bbixoga n3mMepsieMoi BXO4HOV BeNWYMHbI 3a YCTaBKU
curHanusaumu,

e npeobpasoBaTtenb (OpPMMPYET BbIXOAHbIE OUCKPETHbIE CUrHamnbl YAPaBMEHWUs |BHELUHUM WCMOMHUTENbHBLIM
mMexaHu3aMoM, obecneunBasi QUCKPETHOE yrpaBlieHMe B COOTBETCTBUM C 3alaHHON MoSb30BaTENeM fNOrMkon paboTsl,

e npeobpasoBaTtenb (HOPMUPYET CuUrHanbl TEXHOMOMMYeCcKOM CurHamm3auuu. Ha nepegHen naHenu umeroTcs
WHOWKaATOPbl OnA CurHanun3aununm TexHOSNIoOrm4eckn onacHbIX 30H, CurHalibl npeBblilleHndA (3aHVI)KeHI/IF|) namepdaemoro
napameTtpa,

e npeobpasosatens [MHC-12 moxeT wucnonb3oBaTbCsl B CUCTEMax CuUrHanusauun, OGNOKMpPoOBOK M 3awiuT
TexHornornyeckoro obopynoBaHus.

Cmpykmypa npeobpasoeamers lTHC-12 nocpedcmeom KoHghuaypauyuu moxem 6bimb
uU3MeHeHa makKum obpa3oM, 4Ymo Mo2ym 6bimb {peweHbl credyrouue 3adayu
asmomamu3sayuu:

v [NpeobpasoBaTenb-nHaMKaTOp OAHOro NapameTpa ¢ CUFHanu3aumMen MUHUMYMa 1 MakcuMyMma
v YCTPOWCTBO CUrHanu3auuu, AByX- U TPEXMNO3ULIMOHHOTO YRpaBreHust

v CucTeMbl LUMPOBOM MHAUKALMM TEXHONOMMYECKUX apaMeTpoB

v’ YpaneHHble yCTpoNCcTBa CBSA3N C 06EKTOM M MHAVKALMEN

v TepputopuarnbHO pacnpeaeneHHble U AoKanbHbIe CMCTEMbI yNpaBeHus

v’ YpaneHHbIn cbop AaHHbIX, OUCNIETYEPCKMIA KOHTPOMb, YpaBrieHWe NponM3BoACTBOM

BHyTpeHHsi1 nporpammHas namsTe! Npeobpasosatensa MHC-12 cooepxuT GonblUoe KONMMYEeCTBO CTaHAapTHbIX
YHKUMIA, HEoOXoOMMbIX ONA YNpaBfeHUs TEXHONOMMYECKMM MpoLeccaMn U pelleHuss GOMbLUMHCTBA MHXEHEePHbIX
MpUKNagHbIX 3a4ad, HanpuMep, Taknx Kak:

® CpaBHEHWE pe3ynbTaTta NnpeobpasoBaHus CycTaBkamMmyv MUHUMYM Y MakCMMYM, Y CUrHaNM3aumio OTKITOHEHW,
® rporpaMmHas kannbpoBKa KaHasa no BHeLUHeMy 06pa3LoBOMY UCTOYHMKY aHANOroBOrO cUrHana,

® LndpoBas GpubTpaums (ans ocnabieHns BIUSHASA NPOMbILLIIEHHbBIX MOMEX),

npeobpasoBaTtens BXOAHOIO curHana MmaTemMmaTnyeckumm doyHKLUAMK,

KYCOYHO-JIMHeHas MHTepnonALUsiBXOAHOTO curHana no 40-ka Toukam,

MacLuTabmpoBaHyie LKarbl U3MepseMoro napameTpa,

WHTErpMpOBaHUE aHanoroBoro curHana,

KOHCOUIyprpOoBaHUE oMK PaGoThl BEIXOAHBIX AUCKPETHBIX YCTPOWCTB 1 Mp.

MpeobpaszoBaTtens NMHC-12&oHduWrypupyetca npy nomoLm nepegHert naHenu npubéopa nnm vyepes ranbBaHUYeCKU
pasgeneHHbln MHTEpPdenc RS-485 (npoTtokon ModBus), 4TOo Takke M0O3BONSET WCNOMb30BaTb Npubop B KavecTBe
yAaneHHoro ycTponcTea nmpu paboTe B COBpPEMEHHbIX CETAX ynpaBneHuns n céopa nHdopmauuu.

MapameTpbl koHDURypaLnm npeobpasoBatens MHC-12 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMsATy.

Mpeo6pasoBartens, MHC-12 moxeT usroraBnMBaTbCA MO MHAUBUAYANTbHOMY TEXHUYECKOMY 3aAaHuI0 Ans
BbINONIHEHUSI KOHKPETHOM TEXHOJIOrMYEeCKOM 3agaun.
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3. KoHCTpyKUMA npeobpaszoBartensa U npuHuMn padboTbl

3.1 NepenHsa naHenb Npeo6pasoBaTens

[Onsa wHabniogeHnsa 3a TexHomornyeckum npoueccoMm npeobpasosatens [THC-12 o6opynoBaH akTMBHbLIM
YeTbipexpaspsaHbiM  LUMAPOBLIM  AUCTNEEM ANS OTOBPaXeHus U3MepSeMOon BenuYMHbl, HeoBXOOUMbIM  KONMUYECTBOM
Knasuw 0o6CNYyXMBaHUS W CUrHaNU3aUMOHHbLIX CBETOAMOAHBIX WHAOMKATOPOB AMNA PasfUYHbIX CTaTyCHbIX PEXWMOB W
curHanos. BHewHun BuAa nepegHen naHenu npeobpasosatens NMHC-12 npuseneH Ha pucyHke 3.1. MabapuTHble pa3mepsl
npeobpasoBaTens npMBeAeHbl B MPUNOXeHUN A.

Lincoposon
aucnnen
npubopa

CseToanogHble
MHAMKaTOpPbI
MAX, MIN
3HAM.
Kt @K rs4ss (@ CBeToanoaHbIn
[ B G MHAVKaTOp
P Kd e uHTepdbeiica
222324252627 o
— —

CBeTo,qMO,u,the Knasuium
UHANKaTOPbI! nporpaMmmMmpo-
- K1, K2 BaHUS

PucyHok 3.1 - BHelwHul sud nepedHel naHenu npeobpasosamens [NHC-12

3.2 HazHauyeHune undpoBoro aucnnesa MAPAMETP

Lindposon gucnnen nepegHer naHenu B pexvume PABOTA vHAMUMPYET 3Ha4YeHne M3MepsaeMon BENUYUHbLI, UIu
3Ha4YeHWe Ha BbIXO4e MPOorpamMmmMHOro yHKUUOHaNnLHOro Grioka.

B pexume KOHPUITYPUPOBAHME uudpoBoin aucnnei nHOuUMpyeT YpOBEHb KoHdUrypauuu, 3atem Homep
NyHKTa MEHI0, 3aTeM, Murasi;- 3Ha4eHWe napameTpa BbIOPaHHOIO NyHKTa MEHIO.

3.3 HasHauyeHue cBeTroAMOAHLIX UHAUKATOPOB

e UHankaTop A

o NHaukaTop V.

e Unaumkartop K1
o Uupgukatop K2

e Nupukatop RS-485

CeeTutCHa (MUraeT), ecnv 3HaYeHne U3MepsieMON BernYMHbI NPEBbILLAET 3HaYeHNe YCTaBKu
cuUrHanm3auum oTkrnoHeHna MAX.

Ceetutca (Muraet), ecnv 3Ha4Ye€HUE U3MEPSIEMOW BENUYMHbI MEHbLUE 3HAYEHUS YCTaBKu
curHanunsauum oTkrnoHeHns MIN.

CBeTunTCA, ecnu BKNOYEH NepBbIi ANCKPETHbIN Bbixoa DO1.
CBeTunTCA, ecnu BKNOYEH BTOPOW ANCKPETHbIN Bbixog DO2.

MwuraeT, ecnu nponcxoanT nepegaya AaHHbIX N0 MHTEPEENCHOMY KaHany CBA3u.
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3.4 HasHayeHue KnaBuLl

Knasuwa BOJIbLUE.

B pexume PABOTA ncnonb3yeTcs AN NEePEKNOYEHNss MeXOY PexXumMmamMy oTOOpaxeHns TEKYLLMX U1
HaKOMIMEHHbIX 3HAYEHU N3MEPSAEMbIX TEXHUYECKUX BENNYNH.

B pexunme KOHD®PUIYPUPOBAHME wcnonb3yetca Ans W3MEHEHUs 3HaveHus napameTtpa
HacTpoviku npubopa. MNpu kaxxgom HaxxaTum 3TOW KNaBWLLKM OCYLLECTBASIETCA YBENUYEHNE 3Ha4YeHns
n3meHsieMoro napameTtpa. [pu yaepXvBaHuM 3TOW KNaBULLIM B HAXaTOM MOMOXEHUU yBenuyeHue
3HaYeHUn NPONCXoaUT HENPEPBIBHO.

e KnaBuwa [A]

Knasuwa MEHbLLE.

B pexume PABOTA BmecTe ¢ knasuiweit MEHIO [4¥] ncnonbayeTtcs Ans iebpoca HakoMneHHbIX
(MHTerpanbHbIX) 3HaYEHUIN N3MEePSEMbIX TEXHUYECKUX BEFTUYMH.

B pexunve KOHD®PUIYPUPOBAHMUE wcnonb3yetca AN W3MEHEHUS 3HavYeHWs napameTpa
HacTpoWkn npubopa. [lpu KaxaomM HaxaTum ISTOM KNaBULIK -~ OCYLLECTBASETCS YMEHbLUEeHWe
3HavYeHns nameHsiemoro napametpa. [pu yaepXuBaHUM 3TOA _KNaBULLKM B HAXKATOM MONOXEHUU
YMeHbLUEHVEe 3HaYeHNIN MPONCXOAUT HEMPEPBIBHO.

e KnaBuwa [V]

Knasuwa MEHIO.

B pexvvme PABOTA cnyxuT Ana Bbi3oBa MeH KoHQurypauun: Bmecte c knasBuwewn [V]
ucnonb3yeTca Ans cbpoca HakOMMEHHbIX (MHTerpasbHbiX) 3HaYeHN M3MepSEMbIX TEXHUYECKMX
BEINYMH.

B pexxume KOHOUTI'YPUPOBAHMUE vcnonb3yeTcs Ans NpodBUKEHUS MO MEHIO KOHAUrypaumu, ans
noATBepXKAeHUs1 BbINOSHAEMbIX [OEACTBMA MAKM onepauuid v Ans  cukcaumm BBOAUMBIX
3Ha4YeHUn.

e Knasuwa [t ¥]

3.5 CTpykTypHaa cxema npeobpasoBarensa MHC-12

CTtpykTypHas cxema npeobpasosatens [NHC-12 nokasaHa Ha pucyhke 3.5.1.

} Y3en npeodpasobaHus +T5B 5 :Unum
| CUZHONG NEPEMEHHOZ0 H=

| HONPAXEHUS -158 = |

i i 1

| _ |

Bxodkol cuzion um} J = SI?HT |

3MKTPOYCTHOBKL, 5 > I :I ]
U”\ | o= YN

, e e = e [ s

|

. __J1- - "= __________ - - - - Q- 1

I R s T e B ]

MeHens ukukamuuy u knabuomyps |

| AN |

: !

| OUHKUUOHONBHEI oo Mlozuseckul dnok ——| 001 :

5k onepamubrozo i i

' IZﬂ_ YpabreHus U - Ucmpalcmbo |

: ) W A OUHKLLOHO BB KOHQU2YpOLL Cpobress |

: vaglmadupoBonus By oo | F | - CUZHINU30Map i D02 :

MOMENOMUSECKUX IRS-4.85

| Y3en uHBukauuu LCTBHU Modyne cemebozo | _ _| ZI_—,__

: b, ynpabneHus ovena |

Y — ycunumenb, @ — ¢punbmp, B — ebinpsimumens, NHT — npeobpa3zosamersib «HarNps»KeHUe — MoKy,
AU — aHanozoeo-yughposoli npeobpazosamerib
PucyHok 3.5.1 — CmpykmypHas cxema npeobpasoeamensi [THC-12
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3.6 MpuHUMN paboTbl npeobpasoBarena MHC-12

MpeobpaszoBatenb NMHC-12, cTpykTypHasi cxema KOTOporo npuBegeHa Ha pucyHke 3.5.1, npeactasnsaeTr cobou
YCTPOWCTBO HenpepbiBHOrO Npeobpa3oBaHus CUrHarnoB NepeMeHHOro HanpsikeHns B YHUULIMPOBAHHbIA aHanoroBbIi O4HO-
UNWN ABYXMNOMSAPHLIA CUTHaN NOCTOSHHOMO TOKa, a Takke o0b6paboTku, npeobpasoBaHMsA U OTOBPaKEHUSA TeKyLLero sHavyeHus
BXO[HOrO CUrHana Ha BCTPOEHHOM YeTblpexpaspsaHoOM LMdpoBOM Aucnnee.

MpeobpasoBatens [MHC-12 paGotaeTr nog  ynpaBneHMEM  COBPEMEHHOTO,  BbICOKOMHTErPUPOBAHHOIO
MukpokoHTponnepa RISC apxuTtekTypbl. B NOCTOSHHOM 3anomMuHaroLeM YCTPOWUCTBE pacnornaraeTcs 60MbLIoe KOnM4ecTBo
GYyHKUMA ONs pelleHus 3ajay KoHTponsd u  ynpasneHud. [locpencTBOM  KOHMMIypyMpoBaHWS MONb3oBaTellb MOXET
CaMOCTOSITENbHO HacTpamBaTb NPMOOpP Ha peLleHne onpeaeneHHbIX 3aaay.

MpeobpaszoBatens [MHC-12 ocHaweH y3nom npeobpa3oBaHUA curHana nepeMeHHOro HanpsKeHusl, Y3rom
MHOMKaUMU 1 yNpaBneHus, CTOPOXEBbIMW CXeMaMWu Ans KOHTPONsA LMKMIoB paboTbl nNporpammely, SHEProHe3aBnCMMON
namsTeto EEPROM, NVRAM Ansa coxpaHeHus nonb3oBaTenbCKUX NapaMeTpoB KOHUrypaummn 1 AaHHbIX.

BHyTpeHHs8 nporpamma npeobpasosatensa [MHC-12 dyHKUMOHMPYET C MOCTOSiHHbIM BPEMEHHbIM LMKoM. B
Hayane Kaxaoro LUMKna BHYTPeHHeW paboyen nporpammbl CHMTbIBAETCS 3HayYeHue C yana fpeobpas3oBaHunst curHana
NnepemMeHHOro HanpsKeHUs, NPOU3BOAMNTCHA CUYUTbIBaHMe M obpaboTka knaeBmaTypbl (nogaBneHue apebesra n obHapyxeHue
[OCTOBEPHOCTH), MPUEM KOMaHA M [aHHbIX M3 nocrnegoBaTenbHoro nHrepderica. Flpy NOMOLLN 3TUX BXOOHbLIX CUrHaroB
OCYLLUECTBNSAIOTCS, B COOTBETCTBMM C 3anporpaMMuMpoBaHHbIMU  OYHKLUUSMU/ 1 MONb30BaTENbCKUMW  NapamMeTpamMu
KOHpurypaumn, Bce pacyeTsl. [Tocne aToro ocyLecTBnseTcs BbiBOA MHpOPMaL MU Ha OUCKPETHBIE BbIXOAA, NHAVKALNOHHbIE
3MNeMeHTbI, a Takke durKcaumsa BbIYMCNEHHbIX BEMNVYMH AN pexuma nepegadn nocnegosateflsHOro nHtepdenca. Boigava
CurHana Ha aHanoroBbli BbIXO4 NpeobpasoBaTens NPOUCXOAUT HEMPEePbIBHO B HE3aBUCMMOCTM OT paboThl y3na nHaMKaumm
1 ynpasneHus.

3.6.1 MpuHUKun paboTbl y3na npeobpa3oBaHUs CUrHana NnepeMeHHOro HanpsXxeHus

3.6.1.1 VamepuTenbHbIl napameTp (HanpsXeHWe nepemMeHHOro ToKa) nojaeTcs Ha BXO4 HOPMUPYHOLLEro
ycunutenss HY. CurHan c Bbixoga HopMmupytowero ycunutens HY yepes ysen ranbBaHW4eCKOW pasBsi3kuM MoOcTynaeT Ha
dunbTp ® (anepuoguyeckoe 3BEHO NMEPBOro nopsiaka ¢ MNoCTosHHOW BpeMeHunTd). danee curHan c Beixoga cunstpa O
noctynaet Ha npeobpa3oBaTenb «HanpsXeHne — Tok» MHT, koTopbIi PopMupyeT BbixogHOW curHan 6noka NMHC-12.

3.6.1.2 TlutaHue 6Gnoka ocyliecTBnAeTcA HecTabunUaMpoBaHHBLIM HaMpsXXeHneM MOCTOSAHHOro Toka. Ha Bxopge
6noka ycTtaHoBneH BbinpsmuTene (B), ¢ KOTOporo nuTaHue nNOCTYmaeT Ha CTabunM3aTop HaMNpPsKEHUs M UMMYNbCHbIN
npeobpasoBartenb. VIMnynbcHbI npeobpasoBatenb OpMupyeT BCE HeoOXOAMMbIE HaMPsKeHWUs Ona nutaHus 6noka, a
TaKkKe BbIMOMNHAET PYHKUMIO rarnbBaHN4eCcKon pa3Ba3ku Bnoka oT uemnen nutaHus.

3.6.2 NpuHuMn paboTbl (hyHKLMOHANBLHOrO. 610Kka HopManusaumm 1 MaclTabupoBaHus

3.6.2.1 AHanoroBbli curHan nocme, ounbTpa € y3na npeobpas3oBaHWsi CUrHama MNepPeEMEHHOro HanpsKeHusi
nofaeTcst B y3en vHAWKaUMK U yNpaBneHusl, roe mpoxXoanT COOTBETCTBYHOLLYIO npouenypy obpaboTku. [JaHHas npoueaypa
ucnonb3yeTcs ANs NPeACTaBNeHNs aHanoroBORO. CUrHana B HeobxoaMMon nonb3oBaTtento opMe (HOPMUPOBAHHbIV CUrHan
B TEXHMYECKUX eauHuLax). Ha pucyHke 3:6.1 nokasaHa cxema o6paboTku aHanorosoro Bxozaa.

3.6.2.3 Ha pucyHke npuHaTble cnegytoiuime o6o3HavYeHus:

1. Qunbmp uMnynsCHbIX “MOMex.. Vcnonb3yeTca Ans nNoAdaBfeHuss MMNynbCHbIX nomMex. OnpepensieTcs
napameTtpom AIN1.05. «MakcumanbHas OnMTENbHOCTb WMMMYNbCHOM nomexw». Ecnu B kakom-nmbo uumkne
N3MepeHns TEXHONMOMMYECKOro napameTpa OOHapy>XeHO ero M3MeHeHve, TO npegnoraraeTcsi BO3MOXHOCTb
OencTBMSA NOMEXM 1 BbIXOOHOW curHan ccpopmupyeTcs (C y4eTOM yCpeOHEeHUs U3MepUTENbHbIX 3HA4YEeHWUn) No
UCTEeYEeHNU YCTaHOBMEHHOFO BPEMEHU ANUTENbHOCTM NoMmexu. To ecTb, ecnu ANUTENbHOCTb W3MEHeHUst
curHana bonblie 3aaaHHoro Trowexn, TO 3TO UBMEHEHUE PACLEHMBAETCS! Kak €CTECTBEHHOE W MPUHUMAaETCs B
JanbHenLyo obpaborky ¢ 3anepkko BpeMeHU Tromexw- PaboTa gaHHOro unbTpa BHOCUT AOMOMHUTENBHOE
TPaHCMNOPTHOE 3anasfbiBaHNe B CUCTEMY yMpaBlieHWsl, KOTOPOEe paBHO BeNUYMHe napameTpa «MakcumanbHas
ONUTENBHOCTBY, UMAYMBLCHON noMexu». [lo3ToMy Bcerga HYXHO CTPeMUTbCA MWHUMW3MPOBATb OaHHbIN
napameTp.

2. Modynb HopMmanuszayuu cueHasa. JTOT MOAYNb HOPManu3yeT BXOAHOW aHanoroBbii curHam. BaxHowm
YHKUNEN, AaHHOTO MOAYNS €CTb KOHTPOISb JOCTOBEPHOCTU AaHHbIX. B cnyyae Bbixoga aHanoroBoro curHana
Ha 10% 3a guanasoH, KOTOpbIA yCTaHaBnUBaeTCs Mpu KanubpoBke npeobpasoBaTensi, MOAyMnb MnocbinaeT
curHan B Grok onepaTMBHOIO yrNpaBneHns U KoHUrypauum o HeAOCTOBEPHOCTM AaHHbIX B kaHane. MNpu atom
€CIN CUrHar HKE AManasoHa U3MeHeHWst — Ha UudpoBOM Avcrinee ropuT £ L, npu npeBbileHnn JaHHOTo
AvanasoHa — Ha Undposom aucnnee roput B~ H. B 06onx cnyyasix reHepupyeTcs cobbiTe «paspbl NMHWM
CBSI3M C AaTYMKOMY.

3. [lMapamemps! kanubposku. OnpeaensoT TOYHOCTb KaHana v MeHsIITCS NPy 3aMeHe AaTtynka Unu nepexode Ha
Apyroi Tun aaTyvka. MoapoGHee o KanMbpoBKax aHanoroBoro BXoga cMoTpute B pasgene 5.
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4. OkcrioHeHyuanbHbIl ¢uasmp. PunbTp MCNONb3yeTCs ANA NOAABIEHWS NOMEX, a Takke AnsS noAaBneHus
«apebesra» MHAMKaLUMM (4acTbiX U3MEHEHUI MOKa3aHWUsa MHAMKaTopa M3-3a kornebaHui BXOAHOro napameTpa).
Onpepensietcs napametpom AIN1.04 «[NocTosHHas BpemMeHn LmdpoBoro punbTpay.

5. Modynb macwmabuposaHus cueHana. JTOT MOAyfb fnuMHeapusMpyeT u MaclTtabupyeT BXOAHOW curHan
COrnacHoO 3adaHHOW MOofb30BaTeNleM HOMMWHANIbHOW CTaTMYECKOM XapaKTepUCTUKM JaTyuka, KOTOopbIn
NoAKMYeH K Bxoay npeobpasoBartens. imeeTcsa B BUAY, YTO MMEHHO 34ecChb BbibMpaeTcs TUM NOLKIHYEHHOro
K KaHany fgatyuka. [lonb3oBaTenb MMeET BO3MOXHOCTb NWHeapu3oBaTb CUrHam no coOGCTBEHHOW KpMBOW
NUHeapusaumm.

6. Tabnuuya KoopOuHam nuHeapu3ayuu cueHana. aHHaa Tabnvua onpegenseT KOOPAMHATHI MONb30BaTENbCKOM
nMHeapu3auun, napameTpbl KOTOPOW 3agatTcs Ha ypoBHe koHdurypaumm LNX1 n LNY1.

7. Modynb koppekuyuu aHamo208020 cuzHana. B atom mogyne curHan, npeobpas3oBaHHbI B npeabiayLimnx
6rnokax, cmelwaetca Ha 3afjaHHoe nonb3oBatenem (ypoBeHb COR1) “3Hayenue. BHauveHve KoppeKumu
CYMMUPYETCSl C BXOOHbIM CWUrHaroM WM BblYMTAETCS M3 BXOAHOIO CUrHamay B 3aBWCMMOCTM OT 3Haka
KoadbdpurLmMeHTa KoppeKLnn.

I
: Med 3 i 3 |
| PUTLT UMTLCHEX 03y HopManU3aULU KCNOHEHUUOMGHBD | 0000 e UU| CUzHON |
| NoMex CUzHana dunLmp [ ‘ / ‘
! 1 | |
Tn Mexu ° l
Al : " 100%e—— | | Modyns koppexuuu }
ezl | | : aHaozobozo cuzHann |
cAT ! 0%L—— | 0001 | |
I AIN105 (opavemps - 4 AN101 AN102 AIN1OL | ]! \
| kanuBpobku
| 3 6 | l
| XY | |
I
| - 0002| |
: DyHKUUOHINBH :: [~ :
| BnoK (L1100, (101 / LNX100 - (NX139 | |
| HODMOAU3OUWL U Tadnuua kogpBuram  (NYIOORRINY139 | |
| Mocwmadupobanus MUHEOPU3TUUY CUZHANG b 1

PucyHok 3.6.1 — briok-cxema @yHKUUOHanbHOo20 bioka HopManusayuu u MacuwmabuposaHusi

3.6.3 MNpuHuMn paboTbl (PyHKLMOHANBLHOro 6G10Ka MaTeMaTU4eCKMX BbIYUCTIEHUN

Mocne o6paboTtkn BxogHOrOmcurHana Al dyHKUMOHaNbHBIM OMOKOM HOpManuMsauum u  MaclwTabupoBaHus
dopmMupyeTcsl 3HAYEHNE M3MEPSIEMON BENMUMHBLI PV B TEXHMYECKMX eguHMLax. DTO 3HAYEHUE MOXET OoTobpakaTbCs Ha
avcnnee nepegHen naHerm, noaaBaTbCs Ha KOMMapaTop, Mocrne 4Yero — Ha COOTBETCTBYIOLMA AMCKPETHbIA BbIXOd, a
Takke — 06pabaTbiBaTbCA/PYHKLMOHAMBHBIM BIIOKOM.

B napameTpe /HacTpoinku yHKUMOHanbLHOro 6noka martematudeckux BblumvcneHuii (FNC1.00) nonb3oBatens
BbIOMpaeT, Kakyl U3 ‘@yHKUUA HeobXoaMMo ucnonb3oBaTb. Bo3amoxeH BapuaHT He WMCMonb3oBaHMS (PYHKUMOHANbHOIO
6noka (napametp paseH 0000).

Mpu FNC1.00 = 0001 dyHKUMOHaNbHbLIA BrIOK MaTeMaTU4ecKnx BbIYMCIIEHWI MEPEexXoauT B PeXuM UHTerpaTopa
(pncyHok 3.6.2). ®opmyria BblMMCAEHNS UHTErPaNbHOro 3HaYeHns OyHKUMOHaNbHOro 6rnoka npegcraBneHa Huke:

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

k2(FNCl.03)
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Mepepxnn
naHens npubopa

Cxema pyHKUUM ;pz:)ex(:ero
UHTErPUPOBAHUA KHOMKU ¥ 1 O
YHKUMOHANbLHOTrO m—— PEXVIM c6poca
6noka FNC1 FNC.01
nepenonHeHuio
PV ﬁ . ‘[PV /— UHTerpanbHoe
k 3Ha4eHue
KoHTpone 3anuck ¢ 3anuce npn

L)
NepenonHenst  penyonom ! BKIIOYEHUM
n

1MUH nuTaHna

nay

PucyHok 3.6.2 — briok-cxema pyHKUUU UHMe2pupo8aHusi pyHKUUOHaNbLHo20 brioka MameMamuy4eCcKUX 8bi4uUcieHUl

BxogHas BenuuuHa uHTerpansHoro 6rnoka (6rnok paboTaeT kak CHeTYMK) Mpu 3HAYEHUn KoddduumneHToB k71=1 1
k2=1 pormkHa uUMeTb eaVHULbl U3MEpPeHns “TexH.ed/yac”. Bbixog vHTerpatopa npu atom Oyder B “TexH.en”. Ecnum xe
BXOZHOV NapameTp UMEET Apyrne eAvHuLbl M3MePEHUs, Toraa MHTerpaTop MacwtabupyeTcsic NOMOLLbI KO3 PULIMEHTOB
k1 n k2. Hanpumep, HyXHO M3MepsATb KONMYECTBO XWOKOCTU MO ee pacxofy, KOTOpbli U3MEpSeTcs B [i 3 1ef ] Torpa,
nopbopom koadpumumeHToB k1=60 n k2=1 maclutabupyem nHTerpatop, a Ha BbIXOA€,Nony4nmM/KONmM4YecTBO XUAKOCTU B [‘, 3].

B tabnuue 3.6.1 npuBeaeHbl 3HaYeHNst KoapduumneHToB k71 n k2 Ans OCHOBHBIX eAVHUL U3MEPEHMS NapameTpa pacxoaa.
DyHKLUMOHanNbHbIN 610K NpegycMaTpuBaeT YeTbIpe BO3MOXHBIX peXxrnMa cOpoca MHTerpanbHbix 3HavyeHui (Tabnuua 3.6.2).

Tabnuvua 3.6.1 — 3Ha4yeHue koacpdumumeHToB k71 1 k2

EgnHuupl Nn3MepeHna BXOAHOro napamerpa

TEX. e,q /yac Tex.ed./MyuH Tex.eq./cek TEX. e,q /CYTKWN

60 . 360007
1 P 24

Tabnuua 3.6.2 — PexxnmMbl cbpoca MHTerpanbHbIX 3HaYeHUn

Copoc
KriaBuaMm
Y O

Copoc no

Co6poc c MK

nepenon- |, erucrpo 8,9)

HEeHUKo

0000 Bescbpoca & ‘v - - +

0001 Mo nepenonHefinio + +
Mo nepeno wm ‘

0002 ) + + .
KnaBuuia

0003  Knasuwamu “V’ +"Q.; + - +

3.6.4 MNpuHuKMn paboTbl 6noka curHanu3sauum

KoHTpomnb Bbixog4a napameTpoB 3a. rpaHuubl YCTaBOK CUrHanusauuMum npomsBoguTca Ans BenuumHel PV u ans
BbIxoAa (hyHKUMOHanbHoro 6rnoka matemaTMiyecknx BoluncneHun F. ns kaxgoro M3 aTux napameTpoB YCTaBKU MUHUMYMa,
MakcumMyMa u ructepesnc 3adaloTcs Ha ypOBHSX KOHMUrypauum 3Tux napameTpoB. Takke 3TW YCTaBKM MOXHO 3ajasaTb
Yyepes MHTepdenc B COOTBETCTBYHILLMX pernctpax. CooTBETCTBYHOLLME PErNCTPbI YKasaHbl B Tabnuue B.5.

MHaovkaTopbl Ha MepegHen/ naHenu nokasblBalOT CUrHanM3aumilo TOro napameTpa, KOTOpbIA BbIBOAUTCS Ha
umMdpoBon aucnnen.

CuvrHanumaaumsi{ MoXXeT ObITb ‘C KBUTMpOBaHueMm un 6e3. Ecnn napameTp oTobpaxeHus curHanusaumm BbiGpaH
ALRM.00=0001 (c kBWUTUpOBa@HWEM), TO MPU MPEBLILIEHNN WN3MEPSEMON BENNYMHOW YCTaBOK CUrHanmMsaumm B perucTp
COCTOSIHUSI CMrHanusauuy 3anucbiBaeTcs «1» v MHOWKaToOp CUrHanuM3auuMu HadvHaeT muratb. B pernctpe kBuTMpoBaHus
Haxoautca «0». Korga onepaTtop 8ameTun BbIXOA4 NapamMeTpa 3a YCTaBKM CUrHanu3aumm OH MOXeT KBUTUPOBATb CUrHam Kak
C nepegHen naHenu knasuluen [A] (B perncTp KBUTUpPOBaHUSA «1» 3anucbiBaeTca aBToOMaTUYECKM), Tak U Yepes uHtepdenc
C BEPXHETO YPOBHS, 3anncaB B PerncTp COCTOSIHME KBUTUPOBAHUS «1».

3.6.5 MNpuHuMN paboTbl OKHa OTOOpaXeHus

OKHO OTOGpaXeHus1 COCTOUT M3 LMGPOBOro AWUCMNEs, UHOUKATOPOB CUrHanM3auum U MHOMKATOPOB AMCKPETHbIX
BbIxoAoB. lNpeobpasoatens NHC-12 aBnseTca npubopoM C OAHMM OKHOM OTOBpaXkeHWusl, KOTOpoe MMeeT COOCTBEHHbIE
HacTpowku umdposoro gucnnes B nyHktax meHio WND1.00 - WND1.03. B sTtom cnyyae BbibupaeTcss napameTp, KOTOpPbIN
OyneT BbIBOOMTBHCS Ha UMGPOBON AMCMNEN, NMOMOXEHMS 3ansTon ONis BbIOpaHHOro napameTtpa M cnocob oTobpaxeHus
umdposoro gucnnes (NOCTOAHHO CBETUTCS UNN MUFaeT).
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3.6.6 MpuHUKMN paboTbl NOrMYECKOro yCTPOMUCTBa

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

HacTpoikM norm4eckoro ycTpocTaa Npon3BoasiTCA Ha YPOBHE HAaCTPOMKM ANCKPETHBIX BbIXOO0B.

MpuHuMn paboTbl NOrMYeckoro yCTpoucTBa nokadaH Ha pucyHke 3.6.3. B nyHkte meHio DOT1.01 (DOT2.01)
BblIOMpaeTca MCTOMHWK aHanoroBoro curHana Ans ynpasneHus AUMCKPeTHbIM BbixogdoM. Ha pucyHke 3.6.3, Ana npumepa,
MUCTOYHMKOM YyMpaBrieHus nepBbiM AUCKpPeTHbIM Bbixogom DO1 BbibpaHa usmepsemas BenuumHa PV, a gns BToporo
OUCKPETHOro BbIXoAa — BbIXo PyHKLUMOHANbLHOro 6rioka MateMaTUYeCKNX BbIYUCTIEHWUIA.

B nyHkte meHiwo DOT1.00 (DOT2.00) BLiGMpaeTca noruka paboTbl nornyeckoro yctpowcrea. Ha pucyHke 3.6.3
nokasaHo kak pabortaet komnapartop - 8 3oHe MIN-MAX n 6onbwe MAX. Ona nepsoro cnydas opMupyeTcsi Ha Bbixoae
noruyeckas efuHULa, Koraa BXogHoW curHan Haxoautces mexay yctaskamn MIN n MAX. 3HayeHune 3Tux yecTaBoK 3aaeTcs B
nyHktax meHio DOT1.03..05 (DOT2.03..05). Bo BTOopoM cnyyae dopmupyeTcsa efuHMLE Ha BbiXode Toraa, Korga BXOOHON
curHan npesbiwaet yctasky MAX.

Jlornueckoe yctporictso 1

: DOT1.0 : CpaBHeHue BxogHoro curHana c yctaskamu MIN-MAX DO1
i i DOT1.00! Norvika pa6oTbl (0003 - B 30He MIN-MAX)
|
! ! PV A
| |
| | y\
! ! DOT1.04] MAX ; :
| ' |
| | ' '
! | |pori.0si Hist ; ;
| | | | 1
| | ' !
! ' |poT1.03 MIN ; :
| | : ~ : : N
| | - - = =t
: : ®opmupoBaHMe BLIXOAHOIO CUrHana
| | [ — _:____':'___:_ _______
| | K1 i E L
| | | l 1 1 :

1 H ! ' = Bbikn/Bkn
| | | I - K0l pot =15
| : DOT1.02=, | | | I_ i
| | =0(T) I -
o d 1)

F | DOT2.01! Jlorndeckoe yCTPOICTBO 2
| | CpaBHeHue BxogHoro curHana c yctaekamum MIN-MAX DO2
| . - - - s
! ! DOT2.00; Noruka, pa6oTbl (0001 - 6onblue MAX)
| : F )
[ | AN N
i i DOT2.04i MAX i
| | |poT2.osiuhiist P ;
| | 1 1 ! \
| | | 1 H ! 1
| | DOT2.03i MIN P i :
: : | \_ S i i i -t
| I ! ' T T
: PopmMupoBaHue BbIXOOAHOIO CUrHana
_______________ —_—_————————— e — — — ]
| ! 1 1 1
K2 L | |
| : 1 1 '
| ! : , , K2=0/1 Bbikn/Bkn
i [ I DO2 +—»
DOT2.02=, l t
=o(r) ! -
| i I

PucyHok 3.6.3 — [uagpamma pobomel 1o2udeckux ycmpoticme

YnpaBnaTb NOrMYeckuM YCTPOWCTBOM (€ro OTKMoYeHnem), ob0OLLEeHHOM curHanusauuern MOXHO Takke 4epes
nHTEepdeic. BbIxogHON CUrHanm NorMyYeckoro YCTpoMCTBa MOXET ObiTb CTATUYECKUM UMM UMMYMbCHLIM (OVMHAMUYECKUM) C
3a@aHHOM AnUHOM umnynbca. [py cTaTMyeckoM BbIXOOAHOM CUrHame JorM4eckoe YCTPOMCTBO (hopMMpyeT NOrmyeckyto
€AVHULY Ha MpPOTSHKEHUM BPEMEHW, KOraa napameTp BXOAWUT B 30HY 3aJaHHYK FOMMKOM paboTbl. A Mpu UMMYNIbCHOM
BbIXO4HOM CUrHane AJfiHa BbIXOAHOIO MMnynbca 3agaeTcs B nyHkTe MmeHio DOT1.02. Ha pucyHke 3.6.3 uMNynbCHBIN CUrHan
1306paxeH cepor 3annBKON CO BPEMEHEM ANUTENBHOCTU uMmnynbca T.

Bobixoag norudeckoro yctpowictea (0/1) nogaetca Ha OUMCKPETHLIA BbIXOA, KOTOPbIM (hOPMUPYET COCTOSIHWE pene
BbIKIN/BKI1. Takke 3Ha4yeHMe BbIXOAa FIOMMYECKOro YCTPOMCTBA 3anncbiBaloTCcs B pernctpbl 2 u 3 (cm. Tabn. B.5).

LIZANTAN.COM
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4. Acnonb3oBaHue No HasHaYeHuio

4.1 3kcnnyaTtauMOHHblIe OrpaHUYeHUs Npu NCNoNb3oBaHUKU Npeobpa3oBaTtens

411 MecTto yctaHoBkn npeobpasosaTtens MHC-12 gomxHo oTBeYaTb CneayoLwwmm yCroBUsm:

- obecneumBaTtb yaobHble ycnoBust Ans ob6CnyxmBaH1sa U AeMOHTaxa;

- Temnepatypa W OTHOCUTENbHAs BIAXHOCTb OKpYXalollero BO3A4yxa [AOMKHA COOTBETCTBOBATb
TpebOoBaHUSIM KNMMaTUYECKOro NCMONHEHNS Npeobpa3oBaTens;

- oKpyXalwLasa cpefa He JOofKHa cofepXaTb TOKOMPOBOASALLMX MPUMECEN, a Takke npumecein, KoTopble
BbI3bIBAOT KOPPO3MIO AeTanen npeobpasoBaTens;

- HanpsPKEHHOCTb MarHWTHBLIX MONEW, BbI3BAHHLIX BHELUHUMU MCTOYHWKaMW MEPEMEHHOro TOKa 4YacToToMn
50 Ny MnK BbI3BaHHbIX BHELUHVMW UCTOYHMKAMM MOCTOAHHOMO TOKa, He AoMmkHa npeBbiwaTe 400 A/m;

- napameTpbl BUbpaLmm JOMKHbI COOTBETCTBOBATL UcnonHeHunto 5 cornacio,LOCT 22261.

4.1.2 Mpw akcnnyatauun npeobpasosatens HEO6XOANMO UCKMOYUTB:
- nonagaHne TOKONPOBOAALLEN MbIM UMW XNMOKOCTN BHYTPb NpeobpasosaTtefs;
- HanM4Me NOCTOPOHHMX NPeAMeToB BONM3N NpeobpasoBaTens, yXyALatoWnX ero eCTeCTBEHHOE OXNaxaeHwve.

41.3 Bo Bpems akcnnyaTaumMm HeoBXoauMO CreauTb 3a TeM, YToObl MoACOeAMHEHHbIE K U34en o NpoBoaa He
nepenambiBanuncb B MECTax KOHTAKTa C KNeMMamMmn 1 He MMEen NoBPEXaeHNIN M3onALIuN:

4.2 NMoaroToBKa npeobpa3soBarens K ucnosnib3oBanuuto. TpeboBaHUA K MeCTy YCTaHOBKMU
4.2.1 OcBobogute n3genue OT ynakoBKU.

4.2.2 Mepen Havyanom MoHTaxa npeobpasoBaTens HEOBXOAMMO 'BbIMOMHUTbL BHELWHWUA ocMOTp. [pu 3aToM
06paTuTb 0cO6EHHOE BHUMAHWE Ha YUCTOTY NMOBEPXHOCTU, MApPKMPOBKM N QTCYTCTBME MEXAHUYECKMX NMOBPEXAEHNNA.

4.2.3 T[lpeobpasosatens MNHC-12 paccuntaH Ha MOHTaX Ha BepTMKarbHON NaHenu anekTpolmMToB. BapuaHThbl
KpenneHusi npeobpasoBaTenst NokasaHbl HAa pUcyHKe 4.2.1.

424 Mpubop JomKeH ycTaHaBNMBaTbCS B 3aKPbITOM B3pbiBOOE30MacHOM 1 noxapobes3onacHOM MoMeLLeHWN.
Vcnonb3ynte npnbop npu TemnepaTtype U BNaHOCTU, OTBEYHAIOLLMX TPeOOBaHMAM 1 YCNOBUAM 3KCMNyaTaumm, yka3aHHbIM B
pasgene 1.3.6 HacToALEN UHCTPYKLMN.

425 He 3arpomoxpgante NpoCTPaHCTBO, BOKPYr YCTPOWCTBA ANs HopManbHoro Ttennoobmena. OTteeaute
[OCTaTOYHO MecTa Ansi eCTeCTBEHHOW BEeHTUNAUUKM yCTpoicTBa. He 3akpbiBaniTe BEHTUNALMOHHbIE OTBEPCTUSA Ha Kopryce
ycTponicTBa. Ecnn npnbop nogsepraetTca HarpeBaHWIO, AN ero oxnaxaeHust 4o Temnepatypbl Hwke 70°C, ucnonbayinte
BEHTUNATOP.

426 MabapuTHble 1 NpucoeanHUTENbHBIE pa3mepbl npeobpasosaTtend NHC-12 npuBeaeHsbl B npunoxeHun 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-12 cobniogats ykasaHma mep 6esonacHocTu
pasgena 6.2 HacTosALWeN MHCTPYKLMN.

4.3.2 KabenbHble cBs3n, coeguHsaowmne npeobpasosatens [MHC-12, nogkniovaloTcs 4vepes  KNemmbl
CoeAuHUTENbHBLIX pa3beMOB B COOTBETCTBMU C TpeboBaHusaMM AencTeyoLwmx "lMpasun ycTponcTea anekTpoycTaHoBOK".

4.3.3 MopakntovyeHne BXxoOoB-BbIX0A40B k npeobpasoBartento MNMHC-12 npon3BoAsaT B COOTBETCTBMM CO CXEMaMu
BHELUHWX COEAMHEHWIA, NPUBEAEHHbIX B NPUNoXeHun b.

4.3.4  Tlpn NOAKMOYEHNN FIMHUIA CBA3M K BXOAHBLIM W BbIXOAHBIM KNeMMam NpUHUMaNTE Mepbl MO YMEHbLUEHWIO
BMUSHNA HaBeAEHHbIX WYMOB: UCMOosb3ylime BXOAHbIE U (MNK) BbIXOAHbIE LYMONoAaBnsolme PUnbTPbL. (B T.4. ceTeBble),
wymonogasnsawowmne unbTpbl ANA  NepudepunHbIX  YCTPOMCTB, WCNOMb3yWTe BHYTPEHHME uudpoBble UNLTPLI
aHanorosoro Bxoga npeobpasosartens MHC-12.

4.3.5 He ponyckaeTcs o6beauHsTb B oOHOM Kaberne (kryTe) uenu, MO KOTOPbIM MEpeaaloTcsl aHaroroBble,
MHTepPdeiCHble CUrHasbl 1 CUIIbHOTOYHbIE CUTHamNbHbIE UMW CUITbHOTOYHbIE CUMoBble Lenu. Jns yMeHbLUeHUsl HaBedeHHOro
WyMa OTAenuTe NIMHUM BbICOKOTO HamnpshkeHWUs UMK NIMHUM, NPOBOASLLME 3HAYUTENbHbIE TOKW, OT OPYIMX JIMHUWIA, a Takke
n3beraiite napannensHOro UMW 0BLLErO NOAKMIYEHUS C NIUHUAMU MUTaHUA NPV NOAKNIOYEHUM K BbIBOAAM.

4.3.6 HeobxoanmocTb 3kpaHMpOBaHWs kabenew, No KOTOpbIM' MepefaeTcs UHOpMaUMs, 3aBUCUT OT ONUHbI
KabenbHbIX CBA3EN 1 OT YPOBHSA NMOMEX B 30He npoknagkn kabens. PekomeHayeTcsa mucnonb3oBaTb usonupyowme Tpyoku,
KaHarbl, TOTKN U 3KPaHWPOBAaHHbIE MUHU.

4.3.7 MpymeHeHne aKpaHMPOBaAHHOW BMTOW Napbl B NPOMbILLNEHHBIX YCnoBuax ABndeTca npegnoYvTuTenbHbIM,
NOCKOJ1bKY obecneunBaet nony4yeHne BbICOKOro COOTHOLLUEHUA CVIFHaJ'I/LLIyM n 3alnTty ot CUHa3HON NOMEXN.

43.8 MogkntovanTe cTtabunua3atopbl unu LWymonoaaenswolme unbTpbl K NepudepunHbiM YCTPONCTBaM,
reHepupyLLNM 3NEKTPOMArHUTHbIE M MMMYMbCHbIE MOMEXV(BIYACTHOCTU, MOTOpaM, TpaHcdopmaTopaMm, coneHounaam,
MarHWTHbIM KaTyLIKam 1 ApYrMM yCTPOMCTBaM, UMEOLLMM M3NyYaroLLmne KOMMNOHEHTI).

4.4 MopkntoyeHne aneKTponuTaHMA Npubdopos

441 BHUMAHME!!! Tlpn noaknto4eHMN aneKkTponuTaHust npeobpasosaTenen NMHC-12 cobniopgatb ykasaHus
mep 6e3onacHocTy pasgena 6.2 HacTosLLero pykoBoacTea.

442 [na obecneyeHus ctabunbHoi paboTbl 060pyAOBaHUst KonebaHus HanpsKeHWs M YacToTbl MUTaloLLen
3MNeKTPOCeTU OOMKHbI HaxoouTbCa B NpeEAenax TEXHUYECKUX TpeboBaHWiA, yka3aHHbIX B pasgene 1.3, a Ans kaxzgoro
COCTaBISAOLLEr0 KOMMOHEHTA CUCTEMbI — B COOTBETCTBMM C MX PyKOBOACTBaMM MO akcnnyaTtauyun. Mpu HeobxoanmocTn, anga
HEeMNpepPbIBHbIX TEXHONOMMYECKNX NPOLLECCOB, AOIMKHA ObITh NPeayCMOTPEHAa 3aLumMTa OT OTKIOYEHUs (UK BbIXO4aA M3 CTPOS)
CUCTEMbI NOAAYU SNEKTPONUTAHNS — YCTAHOBKOW NCTOUYHMKOB GecnepeboiHOro nuTaHus.

443 [nsa npeobpa3oBateneit NMHC-12 ¢ ncnonHeHnem Ans nuTaHust OT ceTyu nepemeHHoro Toka 220B npoBopa
ANEKTPONUTaHNs CeTn nepemMeHHOro Toka,220B noaknoyalTcs pasbeMHbIM CoeanHUTENEM, PacMONOXEHHbIM Ha BEPXHeEWN
naHenu npeobpasoBartens.

444  YcraHaBmuBas LYyMOMOAABNSAOWMA (PUMLTP (CUrHamnbHbLIA MK ceTeBOn), 06sa3aTenbHO YTOYHUTE ero
napameTpbl (UCNOMNb3yeMOe HaNpshKEHNe 1 Npornyckaemble TOkM). Pacnonarante punbTp kak MOXHO 6nvke k npubopy.

4.5 KoHdurypaums npeobpasoBartens
451 MpeobpaszoBatenu MHC-12 koHUrypupyloTCcst Npy NOMOLM MepeaHert naHenu npeobpasoBaTtens wunm
Yyepes ranbBaHUYECKN pasgeneHHbIi uHTepdenc RS-485 (npotokon ModBus), 4To No3BonseT Takke MCMonb3oBaTb Npubop
B Ka4ecTBe yJaneHHOoro ycTponcTBa npu pabote B COBPEMEHHBIX CETAX yrpaBneHus 1 cbopa uHgopmMaLuu.

452 MapameTpbl koHpUrypauum npeobpasoBatenst MHC-12 coxpaHsoTcs B 3HEProHe3aBMCUMON NaMATH.

4.5.3 Tlporpamma koHurypauun npeobpasosatens NHC-12 gomkHa BbITb cOCcTaBneHa 3apaHee n oopmneHa
B Buge tabnuupl (cm. npunoxenue M), 4To n3dasuT Nnonb3oBaTens oT OWMOOK NpU BBOAE NapaMeTpoB KOHurypauum.

454 HasHayeHne anemeHTOB nepegHen naHenw, HasHayYeHwe CBETOAMOAHBbIX WHAWKATOPOB W KhnasuLl
npeacTaBneHo B COOTBETCTBYHOLLMX pasgenax rnasbl 3. Mopsigok KOHUrypaLuum n3noxeH Huxke B pasgene 4.7.
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4.6 Pexxum PABOTA

Mpnbop nepexoouT B 3TOT PEXUM BCSAKUIN pas, Koraa BKNOYaAETCHa nuTaHue. VI3 aToro pexmnma MOXHO nepevtu B
pexvum KOHOUIYPUPOBAHUE. Ouarpamma pexvmMoB paboTbl M HacTpoviku npeobpasosaTens MNMHC-12 npusegeHa Ha
pucyHke 4.6.1.

B rnpouecce pa6ombl MOXXHO OCYyLeCTBNATb MOHUTOPUHI, T.e. BU3yalibHO OTCNeXmBaTb U3MepAemMylo BeNUYnHYy
(TeKyLuee nnn HakonmneHHoe 3Ha‘—|eHVIF|). Kpome TOro, MOXHO OTCnexumBaTb Ha CBETOAMOOHLIX WMHAMKATOpax curHanbl
TEXHOMNOMMYECKON CUrHanNU3auum npu npesBbILUEHUN BEPXHETO UMW HWXKHEro NpenerioB OTKNOHEHUS. Tak e C MOMOLLbIO
COOTBETCTBYHLNX CBETOOANOOHbBIX MHOANKATOPOB MOXXHO HabntogaTtb 3a COCTOSIHUEM ANCKPETHbIX BbIXOO0B.

MutaHune
BKJ1HOYEHO

Pexum PABOTA

Pexum
KOHOUIryPUPOBAHUE

PucyHok 4.6.1 — [Juaepamma pexumospabomsi u Hacmpolku npeobpasosamens MHC-12

4.7 Pexxsum KOHOUT'YPUPOBAHUE

4.7.1 C nomoLLbio 3TOrO pexvmMa BBOASAT MapameTpbl U KOHCTaHTbl NpeobpasoBaTensi, napaMeTpbl cUrHanMsaumm
OTKIOHEHWIA, NapameTpbl unbTpa, NapaMmeTpbl 3aAaHus TMna Bxoda, TWMa ynpaBreHusl, napameTpbl CETEBOro obmeHa,
napamMeTpbl KanubpoBKW, NapameTpbl BbIXOAOB U CUCTEMHBIE NapamMeTpsbl.

4.7.2 TMapameTpbl pasgeneHbl MO rpynmaM, Kaxaas W3 KOTOpbIX HasbiBaeTca "yposeHb". Kaxpgoe 3agaHHoe
3HayeHue (ANEeMEHT HacTpoviku) ‘B 3TUX YPOBHAX HasbiBaeTcss "napametpom”. [lapameTpbl, uUcnonb3yemble B
npeobpasoBatene NMHC-12, crpynnupoBaHBlB 13 ypoBHeEW 1 NpeacTaBneHbl Ha Auarpamme (pUcyHok 4.7.1).

4.7.3 Bb130B ypoBHS KOH(URypaLmm 1 HacTpoek ocyluecTnsieTca u3 pexvma PABOTA anuTensHelim, 6onee 3-x
ceKyHa, HaxaTuem knaeuium [O].

474 Mocne atoro Ha ancnnern MAPAMETP BeiBoantcsa MeHto BBoga napons: «P 00».

4.7.5 C nowmowp knasuuirnporpammupoBaHus [A] v [ V] BeBecT naponb: «P 02» 1 kpaTKOBpPEMEHHO HaxaTb
knasuwy [O].

4.7.6 Ha undpoBom gncnnee nossutcsa HassaHwe ypoBHs koHdurypauum: AIN1...SAVE - «A i1n I»...«5ALEy.
477 Mocne BbIOOpa HYXXHOTO YPOBHS HYXKHO HaXKaTb KPAaTKOBPEMEHHO KIaBULLy NOATBEPXKAEHNS [O].

4.7.8 BbibpaB HeobxoouMbI MYHKT MeHI0 knasuwamu [A] u [V], ons mogudukauum napameTpa Heobxoanmo
CHOBa KpaTKOBPEMEHHO HaXXaTb KnasuLly [O].

479 Ha uncbpoBOM gucnnee B MuesarmweM pexume BbiBEOETCS 3HA4YeHue napameTtpa BbIOpaHHOro nyHKTa
MEHI0: Hanpumep, «0001».

4.7.10 C nowmowbio knaBuw nporpammupoBaHvs [A] u [V], npun HeobGxoaMmocTw, MpPoOM3BECTU WU3MEHEeHue
3HaueHUsi BLIGPAHHOTO napameTpa, KpaTKOBPEMEHHO HaxaTb knasuiwly [O] — npuBop cHoBa nepeifer B pPeXuM
KOHdUrypauum — Ha umdpoBOM AMCHIiee NosBUTCA HOMEP MPEeXHero BbIGpaHHOro NyHKTa MeHHo.
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4711 C nomowbio knaevw nporpammupoBaHus [A] n [V] ycTaHOBMTL cneaylowmin HeobGxoaAWMbIA Anst
N3MEHEeHMWS NYHKT MEHI0, U T.4. NoKa Bce HeobxoauMble NapameTpbl Ha AaHHOM YpOBHE KOHdpurypaummn He 6yayT U3MeHeHbI.

4712 [na Toro, 4Tobbl BEPHYTCA K BbIGOPY YPOBHSA KOHMrypauun Heobxogumo HaxaTb knasuwy [O] u
yAaepxusaTb ee 6onee 3-x cekyHA,.

4.7.13 [Janee BbiGpaTh cnefytoLLen ypoBeHb KOHUIypaLmmn, KOTOPbIA HY>XHO M3MEHUTb. MoBTOPUTb NYHKT 7 —12.
W Tak oo Tex nop, noka He ByayT 3MeHeHbI BCE HY>KHblE YPOBHU KOHUIypaLmu.

4.7.14 Bebi3BaTb ypoBeHb SAVE «5AuE» 1 coxpaHnTb Bce M3MEHEHHbIE 3Ha4YeHUs! B 3HEPTOHE3aBUCUMOI NaMsITy.
Mpu coxpaHeHuM napamMeTpoB B 3SHEPrOHE3ABUCUMOW MaMATM BbIXOL4 W3 YPOBHS KOHQURYpauuu OCyLLeCTBMsieTCs
aBTOMaTUYECKN.

4.7.15 EcnuM wn3MeHeHHble napameTpbl HEe COXPaHATCA B 3HEProHe3aBUCUMOW \NaMATVM  (napameTpbl
COXPaHsAIoTCA B onepaTMBHON NamsATH) BbIXOA U3 pexuma KOHUrypauum ocyLecTBnaeTCa AInTenbHbiM, 6onee 3-X cekyHa,
HaxaTueM knasuiiu [O] unn no ncTeHeHUN BPEMEHN 2-X MUHYT.

<
|—
(@)
1]
x
E I Mepexopn ocywecTBnsieTcs
X __d pnuternbHbIM HaxaTrem -9 T
o ~ ---~_ | Gonee3cknasnum [Q] § ST -~__ p N
“=»1 [0l s ||
Y 2
e el O T |z
wil s =
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Z E § AIN1 - CLH COR1 SY SAVE g
gf®@> Gonee 3 ¢ A A [ [ =
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[ 0000
mKc @@ @ @
o @
S]gs 01 0000 01 @) (o 01 0001
= s ®
128 T®
11 c G
(o D)
@ 3Ha4YeHue napameTpa
napameTp AIN1.09 ans dyHk.6n.
AIN1.09 HopManuaawumm u 03
MacwtabrpoBaHus

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

Tabnuua 4.8.1 HasHaveHve u nHankaums ypoBHeN koHdurypaumm

HasHa4yeHue ypoBHSs HasBaHue UHaukauusa
HacTpoiika napameTpoB nepeoro gyHKLMOHarIbHOro 6rnoka |
AIN1 H  n
HopMarnusaumm u MacluTabupoBaHust /
HacTpoiika napameTpoB yHKUMOHanbHOro 6roka FNC1 F N [ ]’
HacTpolika napameTpoB guckpeTHoro Bbixoga DO1 DOT1 d O ’: ,'
HacTtpovika napameTpoB guckpeTHoro Bbixoga DO2 DOT2 d o f: E
HacTpoiika napameTpoB okHa O0TObpaxkeHust WND1 ':' N d ,’
HacTpoiika napameTpoB cyrHanmaaumm ALRM e ,:,
ABcumcebl (X) onopHbIX ToYek NiMHeapu3aummn curHana N
noJaBaemoro Ha nepsblii PYHKUMOHaNbHbIA 6ok LNX1 L ‘=N ,’

HopManusauum 1 maclutabmpoBaHusi

OppavHaTbl (Y) ONopHbIX TOYEK NMHeapu3aummn curHana
noJaBaemoro Ha nepsblii PYHKLUMOHaNbHbIA 6rok LNY1 L I H
HopManusauum 1 maclutabupoBaHus
KanubpoBka curHana nogaBaemoro Ha nepsbiii

PYHKLUMOHanNbHbIN 610K HOpManusaumm 1 cL1 E I’_ f ,'
maclTabrupoBaHus

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

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

B panbHeviwem no TeKkCTy pyKOBOACTBA WMAET CCbifka Hapnapamerp.B Buae XXXX.YY (Hanpumep ALRM.00), rae XXXX —
Ha3BaHve YPOBHA, a YY — Homep nyHkTa MeHio (CMOTpu pucyHok 4.7.1).

4.8.1 Bbi6op napameTpoB e [1ns nepexopna _un3 pexvma BbiGopa YpOBHSA B pexum Bblibopa napameTpa

BbIGPaHHOrO YPOBHSA HEO6XOAMMO HaxaTb knasuLy [O].
|\ Cv) e [1nsa BbibOpa NapaMeTpoB Ha KaXaoM YpOBHe HeobXxoammo MCMonb30BaTb

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

naEameTE 2' o [MpuKkaxaoM HaxaTy KnaeBuL NPOMCXOAMT Mepexon K CreaytowemMy unm

A v ) npegbioyLlemy napameTpy.

e [lpy Haxatum knasuwu [A] Ha nocnegHem napameTpe, npousongeT
(Ca ) nepexog.Ha Nepabli napameTp (napameTp ¢ Homepom 0).

e [Ina, noarteepxaeHus Bblibopa napameTpa Heob6XoOUMO CHOBa HaxaTtb

Ca ) knaBuLy [O].

4.8.2 dukcupoBaHue HacTPOeK ® YUTOObl M3MEHUTb HACTPOWKM MapameTpoB MMM YCTAHOBKW, MOMb3yWTeChb
knasuwamu [A] unu [V], a 3aTeM HaxmuTe knasuly [0]. B pesynbtate
HacTpolika byaeT 3admkcmpoBaHa.

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

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

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

lNapamemp SAVE.01. CoxpaHeHue napamempos

Tabrnvua 4.9.1 — 3annck NnapaMmeTpoB B 3HEPIrOHE3ABUCUMYIO NaMSATb

3HauyeHue napameTpa BbinonHsiemas onepauus
SAVE.01
0000 3anucb NnapameTpoB B 9HEProHE3aBUCUMYIO NaMATb He rnpousdsodumcs
0001 3anucb napameTpoB B SHEProHE3aBUCUMYIO NaMATb Mpou38oOuUMCs CneayoLwmm
obpasom:

1) NpownssecT Mogndukaumio BCex He0BXoANMbIX MapamMeTpoB.
2) YctaHoBuTb 3HaveHve napameTtpa SAVE.01= 0001.

3) Ha uudpoBom avcnnee noseATcs cumsonbl "SAVE", ykasbiBasi 0 TOM, YTO
NPOVCXOAMUT Oonepauus 3anncy B SHEProHe3aBUCUMYH MaMSTb.

4) MNocne ykasaHHbIX onepauni bygeT Nnpom3BeaeHa 3anvMcb BceX MoaANMULNPOBAHHbIX
napamMeTpoB B 3HEProHe3aBUCUMYIO NamaATb. [locne NpoBeaeHUs 3anucu napaMmeTpoB
npubop nepenger B pexum PABOTA. Jllocne 3amucn napametp SAVE.01
aBToMaTtumyeckun yctaHasnmeaetcsa B 0000.

4.10 3arpy3ka napameTpoB

Mocne coxpaHeHWsi Nonb3oBaTENbCKMX NapamMeTPOB Ha ypOBHe, koHdurypauun SAVE, ecTb BO3MOXHOCTb BEPHYTCS
K COXpaHEHHbIM HacTpolikaM 1 KannmbpoBo4vHbIM koadhcmumeHTam Ha ypoBrie LOAD.01. Takke Bcerga MOXHO BO3BpaTUTCS K
HacTpovkam npeobpasoBaTens, 3anuCaHHbIM Ha NPeanpUATUM-U3FOTOBUTENE, C BO3BPALLEHMEM K nNepBOHa4vanbHoe
KanubpoBke aHanorosbIx BxoAos u Bbixogos (LOAD.02).

Tabnuvua 4.10.1 — 3arpyska napameTpoB

3Ha4veHue
MapameTp Ha3HauyeHue napameTpa MpumeyvaHune
napameTpa
LOAD.OO | Pa3spelueHvne nporpaMmmMUpOBaHUS No ceTu 0000 MporpamMmmupoBaHve 3anpeLueHo
ModBus 0001 MporpamMmmupoBaHve paspeLleHo
LOAD.01 3arpyska nonb3oBaTenbCknX HAaCTPOEK, U 0000 He npou3godumcsi
KannbpoBOYHbIX KOAPDNUMEHTOB 0001 3arpyska nonb3oBaTenbCKnx
HacTpoek
LOAD.02 | 3arpyska 3aBOOCKUX HACTPOEK U 0000 He npousgodumcsi
KanmbpoBOYHbIX KOAULNEHTOB 0001 3arpyska 3aBOACKMX HAaCTPOeK
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5. KanubpoBka n npoBepka npeodbpasoBartens

KanunGpoeka npeobpasoBaTens OCyLLEeCTBNSAETCS:

e Ha 3aBopge-nsrotoButene npu Beinycke npeobpasosarens,
e [lonb3oBartenem:

- MpU CMeHe anana3oHa BXOOHOro curHana,

- P NOAroToBKe K nosepke (kannbposke).

5.1 KannbpoBka y3na npeobpasoBaHusa curHana

5.1.1 [ns npoBeaeHus kannbpoBkX y3na npeobpasoBaHns curHana HeobxoaAMMO NOAKMIYUTE NPpMBop No cxeme
npunoxexusa b.4.

5.1.2 Mepen npoeepkoi No MGOMY M3 ykasaHHbIX MYHKTOB MONOXeHUsl MepeknoYaTenen AOMmKHbl OTBEYaTb
cXeme MoBepKU.

51.3 MopaTb HanmpsxeHue nuTaHus Ha 6nok, no BonbTMeTpy PV1\asToTpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsxeHve 220 B nsmeputb ToK notpebneHns amnepmeTtpom PA2, onpeaenuts NOTPeOnsemyto MOLHOCTb U CPaBHUTL C
3Ha4YeHneM ykasaHHbIM B Tabnuue 1.3.5.

514 YcTtaHoBuTb curHan ¢ kanubpartopa G1, cootsetcTByoWwmin 10% oT Avanas3oHa namepeHus. Mponssectu
KOHTPOIb 3Ha4YeHUs Mo UMdPOBOMY MHAMKATOPY NUUEBOW NaHenu u no npubopy PA1, npu HeoGXOAMMOCTU — BbIMOMHUTL
KOPPEKTMPOBKY BENMYMHbI BbIXOAHOrO curHana conpotuerieHeM RP2 “YcrtaHoBka «0»” (0,5 MA gna GrnokoB € BbIXOOHbBIM
curHanom ot 0 MA go 5 MA, 2,0 mA ans 6nokoB ¢ BbIxogHbIM,curHanom ot 0 MA go 20 mA u 5,6 mA gns 6nokos c
BbIXOA4HbIM curHanom ot 4 mA go 20 mMA).

5.1.5 YcTtaHoBuTb curHan c kanubpatopa G1, coorBerctByownun 100% OT Avana3oHa naMepeHus (BEpXHWUiA
npegen pasmaxa Lkansl uamepeHust). Npon3BecTy KOHTPOIb 3HAYeHUs No LM poBOMY MHOUKATOPY NWULEBON MaHenu u no
npubopy PA1, npu HeobxoouMOCTM — BbIMOMHUTE KOPPEKTUPOBKY:BENUYMHBI BbIXOOAHOIO curHana conpoTueneHnem RP1
“YctaHoBka « MAX»”. MoTopuTb M. 5.1.4 — 5.1.5 Heckonbko pas.

5.1.6  [nsa nepeHanapkvn 6noka Ha gpyrve BXOAHbIE/BLIXOAHBIE CUMTHAmbl NCMONb3ynTe PUCyHOK 5.1.1 1 Tabnuupl
51.1n51.2.

YcTaHoBKa «0»{

1L—
YcraHoska « MAX» (

PucyHok 5.1.1 - Cxema pacrnonioxeHusl opaaHo8 peayriuposaHusi u anemeHmos Hacmpouku MHC-12
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Tabnuua 5.1.1 - MonoxeHue nepemMbldek Ana yCTaHOBKU gnana3oHa MSMeHeHUA BbIXOOHOro CurHana

Tun BbIXOAHOTO J2 J3 J4 J5 J6
curHana
0:5 mA 7-8 - - 56 | 1-2
020 MA 7-8 - - 56 34
4:20 MA 7-8 1-2 - 56 3-4
' 34
010 B 7-8 - - 7-8 )
-5:5 MA 7-8 34 - 5-6 5-6
-20:20 MA 78 | 34 - 56 | 7-8
1-2
-10:10 B 7-8 3-4 - 7-8 )

Tabnuua 5.1.2 - 3HaveHue conpoTmerieHnii Rx1, Rx2, Rx3

BxomHO¥ curHan ConpoTuBneHue pe3amcTopoB
Rx1+Rx3= Rx2

OT1 0 mB go 75 mB Mepemblyka He ycTaHosneH
OT0Bpoo10B 132,33 kOm 1 kKOm
OT0Bpoo15B 199,0 kOm 1 kKOm
OT0B oo 60B 266,4 kOm 200 Om
OT0B oo 100B 200,0 kOm 100 Om
OT0B oo 150B 666,5 KOm 200 Om
OT0B oo 250B 666,5 KOm 200 Om
OT0B 0o 500B 1333,0 kOm 200 Om
OT0B oo 750 B 2500,0 kOm 250 Om

lMpumeyaHue. Mapka yka3aHHbIX pe3ucmopos 8 mabnuue 5.1.2: C2-29B-0,125-...--0,1%.

5.1.7  Bpewms npeobpasoBaHusa ona npeobpagosatens FIHC-12 ¢ 3aBoacKkon yCTaHOBKOWM paBHO 6 cekyHAam -
3TO MakcMmarnbHoe Bpems, Heobxoanmoe And nNpeobpa3oBaHMsa 3HaAYeHMS BXOOHOrO CUrHamna npu peskoM ero M3mMeHeHun
(B0 Becb gnanasoH wwkanel - oT 0% Ao 100% vnu/HaobopoT). Ecnn HyXHO nepeHacTponTb AaHHOE BPEMS HYXXHO U3MEHUTb
nonoxexve nepemblyek J7 n J8 (cm. pucyHok 5.1.1) B cootBeTCTBUM C Tabnuuen 5.1.3.

Tabnuua 5.1.3 - NonoxeHue nepemblyek ANnsi ycTaHOBKMBpeMeHu npeobpasosanus MNMHC-12

o, J7 Js
npeo6pasoBaHus
6 cekyHA 1-2 1-2
3 cekyHapl 1-2 -
1 cexyHoa 2-3 1-2
0,5 _cekyHabl 2-3 -

5.2 KannbpoBKa y3na uHAuKauum v ynpasneHus

5.2.1 Ona npoBedeHnsi{ kanMbpOBKM y3na WHAMKAUMM W yNpaBfeHusl, MNOAKMounTe Ofok Mo cxeme
npunoxexus 6.4.

522 B pexvmve, KOHOUTYPUPOBAHWE vyctaHoBuTe napametrp CLI1.00 "Kanubposka Hyns curHana,
nogaBaemMoro,Ha (pyHKUMOHanNbHLIN 610K HOpManusauumn n maclwtabuposaHms”.

52.3 W3meHsist BxogHow curHan kanubpatopom G1 nepemMeHHOro Toka, BbiCTaBUTb 3HAYeHWEe BXOAHOro curHana
paBHoe 10% (HavanbHOe 3HaveHue).

524 Haxumasn knaBuwm [A] wnu [V] ycTaHoBUTE Ha Aucnnee npeobpasoBaTens 3HaYeHWe B TEXHUYECKMX
eavHuuax, coorsetcreytoee 10%. Haxmute knasumiy [0].

5.25 B pexunme koHdwurypaumm yctaHoBute napameTrp CLI1.01 "KanubpoBka makcumyma curHana,
noAaBaemMoro Ha pyHKUMOHanbHbIN 610K HopManusaummn n macltabupoBaHms .

5.2.6 M3ameHsas BxogHoW curHan kannbpatopom G1 nepeMeHHOro Toka, BbICTaBUTb 3HAYEHUE BXOOHOIO curHana
paBHoe 100% (koHeYHoe 3HaveHue).
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5.2.7 Haxumasn knasuwm [A] vnm [V] ycTtaHoBUTE Ha gucnnee npeobpasoBaTtens 3HaYeHWe B TEXHUYECKUX
eavHuuax, coorsetcTBytowee 100%. Haxmute knasumwy [0].

5.2.8 [Ona 6onee TOYHOW KanMOPOBKW KaHana MOBTOPWUTE YyKa3aHHble Bbllwe onepauun (nN.5.2.3 — 5.2.7)
HEeCKOmnbKO pas.

Heo6x00uMo noMHUms, 4YTO MoCre npoBeaeHUst kanubpoBKM HeOBGXOAUMO MPOM3BECTU 3anucb NapameTpoB B
3HEeproHesaBUCMMYIO NMamsiTb, B MPOTUBHOM criyyae BBedeHHasi MHdopMmauusi He OydeT coxpaHeHa Mpu OTKITYEeHUM
nuTaHus npeobpasoBaTensi.

5.3 lluHeapusauusa oTobpakeHUsi CUrHana aHanorosoro Bxoga

®PyHKUMS NHeapusauun peanusoBaHa B (PyHKUMOHanbHOM 6rnoke Hopmanusauum U macliTabupoBaHus.
JInHeapusauns faeT BO3MOXHOCTb MPaBUbHOrO PM3NYECKOro NPeacTaBneHns HennHenHbIX, Peryampyembix 1 nsmepsiembix
napameTpoB.

Mpy MHAMKaUMM NMMHeapnsMpyemMon BENNYMHbI, onpeaensiomMmMn napameTpammn SBASI0TCA HavanbHOe N KOHeYHoe
3HaveHne LWKanbl (MPOLEHTHOe OTHOLUEHWE K Aunanas3oHy M3MepeHus), NOMoXeHVe AeuuManbHOro pasgenvrens, a Takke
3KBMAWCTAHTHbIE OMOPHbIE TOYKM NMHeapu3aunn. Kpueas nuHeapusaumm MMeeT «MPenomMIieHns» B OMOPHbIX TOYKaX.

5.3.1 NapameTpbl NuHeapu3auum
Hanpumep, napameTpbl nnHeapm3auun pyHKUMOHaNbLHOro 6oka HopmManusauun maclTabnpoBaHusa cnegyowme:

KoHgpueypayusi nepeo2o u emopoz2o 6s10ka

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

Abcuucchbl OMOPHbIX MOYeK JIuHeapusauyuu

LNX1.00 Abcuucca HavanbHOro 3Ha4yeHus (B % OT BXOAHOro curHana)
LNX1.01 Ab6cuucca 01-ro yyactka

LNX1.02 Abcumcca 02-ro yyactka

LNX1 .38 Abcumcca 38-ro yyacTtka

LNX1.39 Abcumcca 39-ro y4yactka

OpduHambl ONMOPHbIX MOYeK JIuHeapu3ayuu

LNY1.00 OpavHarta HavanbHOrQ 3HadeHus (curHan B Tex. eq. ot -9999 no 9999)
LNY1.01 OpauHaTta 01-ro yyactka

LNY1.02 OpgawuHaTta 02-royyacTtka

LNY1 .38 OpaunaTta 38-ro yyacTtka

LNY1.39 OpauHata39-ro yyacTtka

5.3.2 OnpeaeneHune onOpHLIX TOYEK JIMHeapu3auum
5.3.2.1 OnpedesieHue Kosuyecmea y4acmkos uHeapusayuu

Mocne onpeaeneHusi HeobXo0aMMOe KOMMYECTBO YYacTKOB NuHeapu3auum Heobxooumo 3agatb 3TO 3HaYeHue B
napametpe AIN1.06. Flpeaensl uameHeHus napameTtpa AIN1.06 - ot 0000 go 0039. [eummanbHbin pasgenutens (3andtas)
ans ypoeHsA LNY1 6epeTes.c ypoBHS HAaCTPOMKM OyHKUMOHANbHOro 6noka HopMmanu3aumm n macwtadbvposaHusa AIN1.03.

Bbibop HeobOXoAMMOFO KONMMYecTBa YYacTKOB JNMHeapusauuMnm MNpou3BOAMTCS U3 CoobpaxeHusi obecneyeHus
HeobX0ANMO, TOYHOCTU N3MEPEHNSI.

5.3.2.2 OnpedenieHue 3Ha4yeHUl OMOPHbIX MOYEK TUHeapusayuu

[na kaxgoro 3HayeHus MHAUUMPYEMOro BXoAHOro curHana Yi (B TexHuuyeckux egmHuuax ot —9999 go 9999 c
Y4ETOM [EeuMMarnbHOro pasfenuTens) BblYUCMAWUTL COOTBETCTBYHOLLYIO (OU3MYECKYD BENUYMHY M3 COOTBETCTBYHOLUMX
PyHKUMOHanNbHbIX (rPagupoBOYHBIX) Tabnuy. 3TO MOXHO caenaTb Takke rpaduyeckm n3 COOTBETCTBYOLLEN KpUBOWM (npwu
HeobX0aAMMOCTU MHTEPMNONMPOBATh) M 3a4aTb 3HAYEHUE AN COOTBETCTBYHOLLEN OMOPHOM BENMYNHBI BXOOHOMO (hM3NYEeCKOro
curHana Xi (8 %, ot 00,00% 1o 99,99%).
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5.3.3 NMpumep nuHeapusauum curHanos

Mpumep JNuHeapusaumsa curHana, nogaBaemMoro Ha (pyHKLMOHanbHbIN 6GNOK
HOpManu3auum M maclTabupoBaHus, NpeacTaBrieHHas rpaduyecku (KpUBoOW)

MHanumpyemoe 3HaveHne B PeanbHas xapakrepuctuka,
TEXHUYECKMX eanHULax npencTaBneHHas rpadunyeckn
B A
OpguHaTta
3-ro yyactka N 999,9
g JlnHeapuso-
750,0 3-11 yu. BaHHas
(2)p,cw|HaTa XapakTte-
-ro yyacTtka o | prcT/Ka
2-1 yu. o
OppuHaTta 350,0 100%
BXO[HOrO
1-ro yyacTka
curHana
1- y4.
| >
20,00 50,00 / 60,00 / 99,99
HavanbHoe Abcumcca Abcuucca Abcumcca
3HayeHne 1-ro yyacTka 2-ro yyacTtka 3-ro yyactka

PucyHok 5.3.1 - [luHeapu3ayus cueHana, nodagaemMoz0 Ha QOyHKUUOHallbHbIlU 6510k HopManu3auyuu u
MacwmabuposaHrusi, npedcmasieHHasi epaguyecku (kpugol)

KoHgpucypupyembie napamempsi Onsi npumepa 1:

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

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

6.1 O6wme ykasaHuA

6.1.1 TexHunyeckoe ob6cnyxunBaHune - KoMmnnekc paboT, KOTopble NPOBOAATCHA NEPUOAMYECKM B NIAHOBOM Nopsaake
Ha paboTocnocobHom npubope ¢ Lenbio NPeaoTBpaLleHnsi 0TKa3oB, NMPOANIEHUS ero cpoka CryX0bl 3a cHeT BbISIBNEHUSA U
yCTpaHeHns NpeJoTKa3HOro COCTOSHUS OIS nogaepKaHnusa HopMarbHbIX YCMOBWIA 3KCMyaTaLun.

6.1.2 TexHnyeckoe 06CJ'Iy)KVIBaHVIe 3aKrn4vaeTcAa B npoBeaeHnn pa60T MO KOHTPOJIK TeXHNYECKOro COCTOAHNA U
nocneaywowemMy ycTpaHeHUO HeOoCTaTKOB, BbIABMIEHHbIX B MpouLecce KOHTPOnA, ﬂpO(pVIJ'IaKTVI‘-IeCKOMy O6CJ'Iy)KI/IBaHI/II'O,
BbIMNOJIHAEMOMY C yCTaHOBﬂeHHOIZ nepnoan4HoOCTblOo, ANUTENIbHOCTbIO U B onpeaesieHHOM NopsA4dKe;.yCTpaHeHUo OTKa3oB,
BbIMNOJIHEHNE KOTOPbIX BO3MOXXHO CUNlaMK nNepcoHana, BbiNOJIHAKOLWEro TexHn4eckoe O6CJ'Iy)KI/IBaHVIe.

6.2 Mepbl 6e3onacHocTH

6.2.1 MpeHeGpexeHne MepamMu NPeAOCTOPOXKHOCTA U NpaBuNaMu/aKkcnnyaTauum MoXeT cTaTb NPUYNHON
TpaBMUPOBaHWUA NepcoHana unv noBpexaeHns o6opyaosaHus!

6.2.2 Ona obecnevyeHusi Ge3onacHOro MCMosfib3oBaHUA OGOpyAOBaHMﬂ HEeYKOCHUTEeJIbHO BbIMOJIHANTE
yKasaHusa AaHHOW rnasbl!

6.2.3 K akcnnyataumm npeobpasoBaTtens AONyckalTCa IUua, umelwme paspelleHne ans pabotel Ha
anekTpoycTaHoBKax HanpsxeHvem o 1000 B 1 ndyunslume pykoBoACTBO N0 KCNiyaraumm B NonHOM obbeme.

6.2.4 OkcnnyaTtaums npeobpasoBaTens pas3pellaeTcs,.Npy HanmM4yMu MHCTPYKUMM MO TexHuke 6Ge3onacHocTw,
YTBEPXKOEHHOW NpPeanpusTMeM-noTpedbutenem B YCTaHOBMEHHOM [OPSAKE M, YYMTbIBAOLWEN cneumduky NpUMeHeHns
npubopa Ha KOHKpeTHOM obbekTe. Mpu akcnnyataunm Heobxoammo cobreaatb TpeboBaHWa AencTByloWmMX npasun MNT3 n
MTB ans anekTpoyctaHoBOK HanpskeHnem go 1000B.

6.2.5 Bce MOHTaxHble W npodwunakTmdyeckne paboTbl OOMKHbI  NPOBOAMTLCA MPW  OTKIIHOYEHHOM
3MNeKTPOnUTaHnu.

6.2.6 3anpeu.|,aeT09| noaKntoyaTb U OTKAKYaTh CoeANHUTENN NPU BKIMKOYEHHOM 311€KTPONUTaHUN.

6.2.7 TwatenbHO npou3BoaUTE MAOAKMNIOYEHME  C cobnoaeHnem NnonsipHOCTM BbIBOA4OB. HenpaBunbHoe
noaknw4yeHne unu nogknyvyeHme pasbemMoB AJIPpU BKIIFOYEHHOM NMUTaHUKU MOXET MNMPUBECTU K MOBPEeXAEHUK I3JNTEKTPOHHbIX
KOMMNOHEHTOB npeo6pasoBaTenf-|.

6.2.8 He nopgkntoyanTe HENCNONb3yeMble BbIBOAbI.

6.2.9 [lpu pasbopke nNpedcBpa3oBaTens Ans yCTpaHeHUs HeucrnpaBHOCTEN NPUMBOP AOMKeH BblTb OTKIIOYEH OT
CEeTM 3MEKTPONUTaHUS.

6.2.10 [lpun n3BneveHun npeo6pasoBaTenﬂ M3 Kopnyca He npuKacamTecb K ero anekTpu4yeckMMm KOMMOHEHTaM Wt
He nogBepranTe BHYTPEHHME y3Ibl U YacTn yaapam.

6.2.11 Pacnonarante npvbop kak MOXHO fanee OT YCTPOWCTB, reHEepUpPYHLLNX BbICOKOYACTOTHbIE U3NyYeHue
(Hanpumep, BY-neun, BY-cBapoyHble ‘@nnapatbl, MawwuHbl, UM Npubopbl, NCMONb3yOLWNEe UMMNYMbCHbIE HaMPSXXEHNs) BO
n3bexaHue cboes B pabore.

6.3 Nopsanok TexHn4Yeckoro o6cnyxnBaHus

6.3.1 B 3aBuncumocTn ot perynapHoCcTn nposeaeHNUA TexXxHn4eckoe O6Cﬂy)KVIBaHMe OOMKHO ObITh:
a) nepnogn4ecknm, KOTopoe BbINOJNTHAETCA Yepe3 KaneHaapHble NPOMEXYTKN BpEMEHN;

6) afanTuBHbIM, KOTOpPOE BbINOJIHAETCA No HGO6X0,CI,VIMOCTI/I, TO €eCTb, B 3aBUCUMOCTU OT (*)aKTVILIeCKOFO COCTOAHUA
npeobpasoBaTenst U Hanuunsa cBOGOOHOrO 06CNYXXMBAIOLWEro NepcoHana.

6.3.2  YcTaHaBnuBalOTCHA Takvme BUAbl TEXHUYECKOro 06CnyXnBaHUS:

a) TexHuyeckoe oBCnyXuUBaHME NPU XpaHeHUW, KOTOPOEe 3aKryvaeTcs B NepekoHcepBauuu npeobpasoBaTens npu
[OCTUXKEHUM NpPeAenbHOro cpoka KOHCepBauUM BO BPEMSI XpaHEHUsI B COOTBETCTBUM C TPeBOBaHUSIMU 3KCMNyaTaLMOHHOWM
[OKyMeHTaLuu,;

6) TeXHun4eckoe 06CJ'Iy)KVIBaHVIe Nnpu TpPaHCNOPTUPOBKE, KOTOPOE 3aKrnk4yaeTcd B NOArotoBke npe06pasosaTenﬂ K
TpaHCNOPTUPOBaAHUIK, AEMOHTaXe N3 TEXHOJNTIOr'M4eCcKoro 060pyuosaHM9| 1 ynakoBKe nepen TpaHCnopTnpoBaHNUEM;
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B) TexHu4yeckoe obCnyXnBaHue npu aKcriyaTaumm, KOTOPOe 3aktoyaeTcs B MOAroToBKe npeobpasoBaTens nepen
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-12 uenecoobpasHa exekBapTalnbHasi MEPUOANYHOCTb TEXHUYECKOTO OGCINyXMBaHWUSA Npu
aKcnnyaTaumu.

6.3.4 Mepuoguyeckoe obcnyxunBaHme AOMKHO NPOBOAUTLCS B CneayoLleM nopsake:
a) NpoBecTn paboTbl, KOTOPLIE BLINMOMHSATCS NPY TEXHUYECKOM OCMOTPE;

6) NnpoBepPUTL COMPOTMBMEHNE N30NALMY;

B) NpoBepuTb paboTocnocobHocTb NpeobpasoBaTens.

6.3.5  TexHuyeckun ocmoTp npeobpas3oBaTens BbINOMHAETCA OOCMYXMBAOWMUM "NEepcoHanom B CreayrowemM
nopsigke:

a) nepeq HayanoMm CMeHbl crnedyeT MpPOBECTU BHELUHMI ocMoTp npeobpasoBatens. Ocoboe BHUMaHuWe crnegyet
06paTnTb Ha YACTOTY MOBEPXHOCTU, MAPKMPOBKY M OTCYTCTBME MEXaHWYECKMX NOBPEXKAEHUN.

6) npoBepuTb HAaAEXHOCTb KpenneHus npeobpasosaTens;

B) NMPOBEPUTb TEXHWYECKOEe COCTOsIHWE MPOBOAOB (kabenen) Ha LEMOCTHOCTb M 3aLMULLEHHOCTb OT MeXaHUYeCcKux
NoBpeXAEHUNA.

6.4 MNMopsaok npoBeaeHNA NOBEPKU

6.4.1 YcnoBusa npoBeaeHusi NOBepPKu
6.4.1.1 [lpoBegeHne NOBEPKN JOIMKHO BbINOMHATLCA B CreAyoLLnX YCRoBUsX:
e TemnepaTypa OkpyxatoLliero so3gyxa (20+2) °C;
e  OTHOCUTENbHas BrnaxHocTb Bo3ayxa oT 30 o 80%;
e aTtmocdepHoe aaernenne ot 84 no 106,7 klMa (630-800 mm pT. CT.);
e  HanpsbkeHue nutaHus 220B + 4.4g;
e  COMpPOTUBIEHME Harpy3ku Ons 6rnokoB c BbixeAHbIM curHanom ot 0 go 5 MA pgomkHO OblITb paBHO
2+0,1 kOMm, a gnsa 6nokoB ¢ BbiIxogHbIM curHanom oT.0 o 20 mA (ot 4 go 20 mA) — 500+0,1 Owm;
e  MarHWTHbIE M NEKTPUYECKME NONS OOIMKHBIHE BNUATE HA METPONOMMYECKNEe XapaKTepucTukm 6oka;
e  BpeMs ycTaHOBKM pabo4yero pexvmMa b6noka He meHee 30 MUH.

6.4.1.2 Bce cpeacTtBa n3amepeHus OOMKHbI UMEeTb AENCTBYHOLLNE AOKYMEHThI MO UX NOBEPKE UMK aTTecTauuu.

6.4.1.3 [onyckaeTca wucnonb3oBatb APYrMe nNpubOpbl, KOTOpble MPOLUM METPOSIOrMYECcKyl0 aTTecTaumio u
oTBeYatoT No ToMHOCTM TpeboBaHMaM Tabnuubl 6.4.1.

Tabnuua 6.4.1 — Onepaunn 1 cpeacTsa NOBEPKM

HasBaHue onepauuun :;:(iz CpencTBO NOBEPKM U ero HOPpMaTUBHO-TEXHUYECKMEe XapaKTePUCTUKN

BHeLwlHWIA ocmoTp 6.4.2

[MpoBepka anekTpuyeckon 6:4.3 YCTraHoBka AN MNPOBEPKM MNPOYHOCTU M3ONSAUMM C  HanpshkeHuem

NPOYHOCTU U30NALUN ucneitains ot 0,1 go 2 kB cuHycompanbHonm ¢opmbl, yactoton 50 I,
MOLLHOCTbI0 He MeHblie 0,25 kBa Ha cTopoHe BbICOKOrO HamnpsiXeHusi, C
NOrpeLIHOCTBH HAaNPsXKeHNst UcnbiTaHnsa He Gonee +5%.

Onpepenexune 6.4.4 MerommeTp C BepxHew rpaHuuen unsMepeHuss He MeHblwe 40 MOMm,

COMPOTUBIIEHNST N30NSALMMN HOMMWHanbHbIM HanpskeHnem 50B, ocHOBHOM norpelHocTbo He Gornee
+30%.

OnpepgenexHve 0CHOBHOWM 6.4.5, Kann6patop B1-9

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

[wnanasoH nameperns 100 mA.

AmnepmeTp nepemMeHHOro Toka, Kracc To4HocTu He xyxe 2,0. [JuanasoH
namepenus 0,2 A.

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

AsToTpaHcgopmatop PHO-250 nnn emy nogo6HbIN.

Conpotusnenue Harpysku 2 KOmM+5% ansa 6nokoB ¢ BbIXOAHBIM TOokom 0-5
MA 1 500 Om+5% ans 6nokoB ¢ BbixoaHbIM TokoM 0-20, 4-20 MA .
OnpepgeneHue nynbcauum 6.4.7 Ocuwmnnorpad, ¢ agnanasoHom uamepenus ot 1 go 200 mB, Rex> 1 MOwm.
BbIXOZHOIO cUrHana



https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
30

6.4.2 BHewHunn ocmotp
6.4.2.1 [pu BHeLHEM OCMOTPe MNPOBEPbTE KOMMIMEKTHOCTb WM MapKMPOBaHWE, Hanuuue KIemMm, OTCYTCTBUE
MeXaHN4YeCKNX MOBPEXAEHUN.

6.4.3 UcnbiTaHWe 3aneKTpuyeckon NpoYHOCTU U30NALUN
6.4.3.1 VcnbiTaHne aneKkTpuyeckonm NPOYHOCTU U3ONAUUKM NPOBOAUTL MO cxeme npunoxeHus B.3 no metoauke
FOCT 21657-83 Ha npoboliHoW yCTaHOBKE MOLLHOCTbIO He MeHbLuee 0,25 kB npu OTKMNoYeHHbIX OT Broka BHELLHUX LEensx.

6.4.3.2 WcnbiTatenbHoe HanpsbkeHue yactotonm 50 My gencreyowmm 3HadveHnem 2000 B npuknagbiBaTb Mexay
Toukamun A, B, C, D n E no cxeme npunoxerusa b.3. NMHC-12 cuntaTb BblAepxaBLUMM WUCMbITAHWE, €Crn He COCTOSNOCh
npo60os N NOBEPXHOCTHOIO NEPEKPLITUSA U30NALNN.

6.4.4 OnpepneneHne cCONPoOTUBIIEHUA U30NALUK
6.4.4.1 W3amepeHne anekTpu4eckoro CoNnpoTUBIEHNS N30NALMKN, MPOBOANTL NPW OTKAKYEHHBIX OT 6r10Ka BHELLHUX
Lenen ¢ nomoLlblo merommeTpa mexay Todkamm A | B, C, D n E no cxeme npunoxeHusi 5.3:

6.4.4.2 W3mepeHne 3nekTpu4ecKoro COMPOTMBIIEHUS W3ONSALUW MpU MOBLILEHHOW  BNAXHOCTW NPOBOAWTL Ha
NPOTSXEHUM 3-X MUHYT nocre n3enedeHnsi NMHC-12 n3 kamepbl BNaXXHOCTH.

6.4.4.3 W3amepeHne anekTpu4eckoro COMpOTUBNEHUS U30ONAUMUANA TemnepaTtypol Bbiwe 35°C nNpoBOAAT MOA
HanpsbkeHWem pasHol nonsipHocTn He Gonee 130 B nocne Bbigepxku' MHC-12 npyn TemnepaType BepxHero paboyero
AnanasoHa He MeHee 2-x YacoB. OTCYET CONPOTMBIIEHUSI U30NSALMMN HYXXHO OCYLLECTBIATL NOCME NEPBON MUHYTbI C MOMEHTA
BKITHOYEHMS U3MepUTENbHOro npeobpasoBarens.

6.4.4.4 TMHC-12 cunTaeTcsa BbliAepXaBLUMM UCMbITAHUE, €CMN U3MEPEHHbIE 3HaYEHUss CONPOTUBIIEHUSA N30NALMN
mexay Todkamu A, B, C, D n E He meHee 20 MOwm.

6.4.5 OnpepneneHne 0OCHOBHOM NOrPeLUHOCTH
6.4.5.1 Toeepky MNMHC-12 npoBoanTb No cxeme npunoxeHus B.4. MNepen nosepkor no noboMy M3 yka3aHHbIX
NYHKTOB MOMNOXEHNS NepeknoyaTenem JOMKHbl OTBEYaTb.CXEME NOBEPKY.

6.4.5.2 [llopaTb HampsxeHue nuTaHus Ha 6nok, no BorbTMeTpy PV1 aBToTpaHcdopmatopom T1 ycTtaHOBWUTHL
HanpsbkeHne 220 B, nameputb TOK noTpebneHusa amnepmerpom PA2, onpegenntb noTpebnsiemyo MOLWHOCTb Mo dhopmyne
P=U*l n cpaBHUTL C 3Ha4eHneM ykasaHHbIM B Tabnuue 1.3.5.

6.4.5.3 [pu HeobxoguMOCTH, BbINONHUTL KanubpoBky y3na npeobpasoBaHusi curHana (n. 5.1.4 — 5.1.5).
6.4.5.4 V3meHsis BbIxogHOW curHam, kanubpaTtopa G1, nNpovs3BecTM W3MepeHuss AN MNSTU Tovek 3HauYeHui

BxogHoro curHana: 10% (HayanbHoe 3HadeHune), 25%, 50%, 75%, 100% (koHeyHoe 3HauveHue). B kaxgom cnydae
3admkcmpoBaTb Mokasanust npubopa "PA1 msHayeHnsi, otobpaxaemble Ha aucnnee NAPAMETP nepegHen naHenm

npubopa.
6.4.5.5 OCHOBHYIO MNOFPELIHOCTL Y3Ma npeobpasoBaHUs CUrHana NEpPeEMEHHOro HarmpshkeHUs onpedenuTs no
copmyne:
ABEIX.p - ABBIX.
- P x 100%
An
lne:

ABbLIX.p — pacyeTHOe 3HayeHue BbIXOAHOIO CWUrHama, COOTBETCTBYHLLUEE OAHOM W3 MSATU TOYEK 3HAYEHWUN
BxoAHoro curHana (10%, 25%,50%, 75%, 100% anana3oHa n3aMeHeHUs1 BXOOAHOro curHana) , MA;

ABbIX. — JEACTBUTENBHOE 3HAaYEeHUE BbLIXOLHOMO CUrHana, COOTBETCTBYIOLLEE OLHOW M3 MATM TOYEK 3HAYEHWN
BxogHoro curHana (10%, 25%, 50%, 75%, 100% Avana3oHa U3MEHEHUs BXOOHOrO curHana), MA;

AH — HOPMMPYEMOE 3Ha4YeHNE BLIXOAHOMO CUrHana (3HavyeHve ananasoHa uaMeHeHust), MA.

6.4.5.6 " 3HayeHue OCHOBHOW MOrpPeLLIHOCTM y3na npeobpa3oBaHns cUrHana NepPeMeHHOro HanpsXKeHNs He OOIMKHO
npesbiwaTb + 0,4%.

6.4.5.7 OCHOBHYIO NOrpeLLHOCTb U3MEPEHNS Y3ra UHAWKaUUN 1 ynpaBneHus onpeaenutb no gopmyne:
vy = PVBVBbX PVBVBEI

lne:
PVBbIX.p — pacyeTHOe 3Ha4yeHue BXOOHOro curHamna, otobpaxaemoe Ha aucnnee NMAPAMETP B npoueHTHOM
wkane (10%, 25%, 50%, 75%, 100%);
PVBbIX. — AeACTBMTENbHOE 3HAYEHME BXOAHOMO cuMrHana, otobpaxkaemoe Ha gucnnee NMAPAMETP, %.

6.4.5.8 3HayeHWe OCHOBHOWN MOrPELLUHOCTM Y3Ma UHAMKALUMKU 1 YNpaBneHns He AOMKHO npesbiwaTh + 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 v 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-12 cuuTaTh npoLwleAwnM MOBEPKY, €Cnu ANs BCEeX M3MEPEHHbIX 3HaYeHWn Y HaxoauTcs B
yKasaHHbIX npugenax.

6.4.7 OnpeaeneHue nynbcauum BbIXOAHOrO cUrHana
6.4.7.1 YcTtaHOBWUTb BbIXOAHOW curHan kanubpaTtopa G1 COOTBETCTBYHOLUMA KOHEYHOMY 3HAYEHMI0 BXOOHOro
curHana 6noka. PasomkHyTb nepekntodatens S1 1 no ocuunnorpady P1 onpegenvts nynscaumio BBIXOAHOIO curHana.

6.4.7.2 BenquHy aMnnnTyabl nynbcaunn BbIXOOHOIO CUrHana npeoGpazoBaTenﬂ ornpeaenntb nytem namepeHua
nepemMeHHON COCTaBMsLWEN BbIXOOHOMO curHana ocuunnorpadom P1 ¢ 3akpbITbiM BXO4OM U BXOAHbBIM CONPOTUBIEHNEM HE
MeHble 1 MOMm. BenunuunHa aMnnnuTygHoro 3Ha4dyeHua nynbCaunn BbIXOOAHOINO CuUrHama He OOoJnKHa,npeBblilaTb MOJTOBUHDbI
rpaHuubl 4ONYCTUMOro 3Ha4YeHuaA OCHOBHOM NOorpeLiHoCTun.


https://lizantan.com/shop/preobrazovatel-pns-12

8-800-511-09-43

mlizantan@yandex.ru LIZANTAN.COM
32

7. XpaHeHuMe 1 TpaHCNOpPTUPOBaHUE

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

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

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

7.1.4 B npouecce XpaHeHUW Unu aKCnyaTauun He Knagute Tskenble NpeaMeTbl Ha Mpubop U He nofBepranTe
€ro HUKaKoMy MexaHU4YecKOMY BO3AENCTBUIO, TaK Kak YCTPOMUCTBO MOXET AeopMMpoBaThCs U NeBpeanTbCs.

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

7.21 TpaHcnopTupoBaHue npeo6paaoBaTenﬂ B yNakoBKe npeanpuaTua-u3rotoButTena ocyulecTtBndaeTcAa BCeMmun
BUOAMU TpaHCcnopTa B KpbITbIX TPAHCNOPTHbLIX CpeAcTBax. TpaHCNopTMpoBaHMe camofieTaMu OOMKHa BbIMNOMHATLCSA TOSbKO
B oTannBaemMbIX repMeTu3npoBaHHbIX OTCEKaX.

7.2.2 Mpubop AomkeH TpPaHCMOPTUPOBAaTLCHA B KNMMaTUYECKUX YCMOBUSIX, KOTOPbIE COOTBETCTBYIOT YCIOBUAM
xpaHeHns 5 cornacHo FOCT 15150, Ho npw gaeneHun He Huxe 35,6 klNa u Temnepatype He Hwke MuHyc 40 °C wnu B
ycrnoBsusix 3 NPy MOPCKMX NepeBo3Kax.

7.2.3 Bo Bpems Ipy3o-pasrpy3ouHbiXx pPaboT 4 TPaHCMOPTUPOBaHMKU 3amnakoBaHHbIA NpuMOop He [OoSHKeH
noaBepraTtbCA PeskMM yaapam U BRUAHUIO aTMOCepHbIX ocaakoB. Cnocob pasmelleHWss Ha TpaHCMOPTHOM CpeacTBe
JOJDKEH UCKMoYaTb NepemMelleHre npeobpasoBaTens.

724 Mepen pacnakoBbiBaHWEM MoOCre TPaHCMOPTUPOBaHUS Mpu  OTpuUaTenbHOW TemnepaTtype npubop
HeobxoaMMo BbiAepKaTb B TeyeHne 3 4acoB B ycrnoBusax xpaHenust 1 cornacHo MOCT 15150.

8. NapaHTuUu nsrotoBuTens

8.1 MponsBoauTenb rapaHTUpPyeT '\COOTBETCTBME Npeobpa3oBaTens TexHuyeckum ycnosusam TY Y 33.2-
13647695-009:2006. Mpwn He cobnoagHuu notpebutenem TpeboBaHUn YCNOBUI TPAHCNIOPTUPOBAHWS, XPaHEHWS!, MOHTaxa,
Hanagky u aKkcnnyaTaumm, ykasaHHbIX B HACTOSILLIEM PYKOBOACTBE, MOTpebuTens NMwaeTcs npaea Ha rapaHTuio.

8.2 apaHTUHBIN ,CPOK 3KcnnyaTaumMn - 5 net co AHA OTrpy3km npeobpasoBaTens. [@paHTUMHBLIA CPOK
3KcnnyaTaumMum W3fenqin, KOTopble MNOCTaBASAIOTCA Ha SKCMopT - 18 MecsueB €O AHA NpocnefoBaHus MX 4depes
rocyfapCTBEHHY0 rpaHuLy YKpavHbl.

8.3 Mo 0OroBOPEHHOCTU , C FIOTp66VITeJ'IeM npeanpuAaATne-n3roTtoBnTeNb OCYyLLEeCTBNAET nocnerapaHTUinHoe
TexHun4eckoe O6Cﬂy)KVIBaHMe, TEXHUYECKYI0 NoanepXKy U TeXHUYeCkmne KOHCynbTaumm no BCemM Bngam cBoen npoaykumn.
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MpunoxeHus

NMpunoxeHune A.MNabapuTHble N npucoeanHUTENbHbIE
pasmepbl

Pa3smep uHOukamopoes: HAucnned TAPAMETP
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PucyHok A.2 - [abapumHbie pa3meps!
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NMpunoxeHune b. NoaknioyeHne npeobpasoBaTtena. Cxema
BHELWHUX COeaAUHEHUN

=24B
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PucyHok 6.1 — Cxema sHewHux coeQuHeHul npeobpaszosamens NHC-12

MpumeyvaHus.
1.  Hewucnonb3syemble KneMMbl COeAMHUTENBHBIX Pa3beMOB Npeobpa3oBaTenst He NoaKYaTh.
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B.1 Cxema nogknioyeHus nutepdenca RS-485

MpeobpaszoBaTenb NHTEpdENcoB

RS232/485 USB/RS485 L po 1200m
Brin-485 Brin-52 < >
+»2®0 000 |68 R8232 R1
E unm
A+
e e UsB N RS485
=5 R2[1
e 1, .
—— B- \
i Lo
RGND
Ar B A+ B- A+ B-| [0 32 yerpoiters ettt \B- A+ B-
01 02 03 30 31
MHC-12 UTM-20Y MUK-25 MTP-8 UTM-12

PucyHok b.2 - OpeaHusayus uHmepdgbelicHol cesa3u mexoy IBMu. ycmpolcmeamu

1. K 3BM moxeT 6bITb nogkntodeHo Ao 32 yCcTponcTB, BKoYasa npeobpasosaTens nHtepdencos briN-485 unn Brin-

52.

2. O6was anuHa kabenbHOM NMHUK CBA3N He foMkHa npeBbiwaTtb 1200 M.

3. B kayecTBe kabenbHOM NIMHUN CBA3N npennoYTnTesibHO NCMOJIb30BaTb/BKPaHMPOBAHHYHKO BUTYHO NMapy.

4. [OnunHa otBeTBNEHUN L, AomKHa ObITb Kak MOXHO MEHBLUEN:

5. K uHTepdencHbiM Bxogam npnbopoB, pacnonoXeHbiM B KpavHUX TOYKax COeAUHWUTENbHOW NHUKM, HeoBxoaumo
MOAKMIOYNTL OBa TepMuHanbHbIM peanctopa comnpoTtusneHem 120 Om (R1 n R2). MogknioyeHne pe3ncTopoB K
koHTponepam NeNe 01 — 30 He TpebyeTcs. MNogkntoveHUe TepMrHanbHbIX pe3ncTopoB B Brnoke npeobpasoBaHus
nHtepdericoe brn-485 unu BMA-52 cm. B ‘PO /Ha Bbl1N-485 wnn BIMA-52. MopgkntoveHne TepMUHaNbHUX

pesuctopos B [MHC-12 cm. pucyHok B.3.

Pasbem-knemma X3

JInHna ceaAsn

(akpaHvpoBaHHas BuTas napa)
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PucyHok b.3 - PekomeHOyemasi cxema nodkroveHUs1 uHmepgetica RS-485

MpumeyaHus.

1. Bce oTBeTBMTENU NpPUEMO-NEPEAATUMKOB, MPUCOEOMHEHHbIE K OAHOM OOWen nepedarLllen NUHUKN, OOMKHbI
COrnacoBbIBaTbCSA TOMbKO B ABYX KpalHUx Tovkax. [nuHa oTBeTBNEHWUIA [OIMKHA OblTh Kak MOXHO MEHbLUEN.

2. HeobxogumocTb 3KpaHMpoBaHUS kabenew, Mo KOTOpbIM MepefaeTcsl WMHgopmauusl, 3aBUCUT OT ANMWHbI
KabernbHbIX CBSI3EW U OT YPOBHSI MOMEX B 30HE NMPOKNaaku kabens.

3. lNpumeHeHue aKpaHMpPOBaHHOW BUTOW MNapbl B MNPOMbILNEHHbLIX YCNOBUAX SBNSETCA NpeanoyTUTENbHbIM,
NMOCKOIbKY 3TO obecneynBaeT Nony4YeHNe BbICOKOTO COOTHOLLEHWNSI CUTHAN/LLYM U 3aLUTy OT CUH(a3HON NOMEXN.
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B.2 Cxema nogknoveHus npe06pasoBaTenﬂ AndA NpoBepkKn conpoTuBrieHnAa n3ondaumm

Ko | Lens | | Lene | Kow
LlBwd| | A+ |
A bl|Bad| | B- |V
® 7 [-2288| | 6 | )
© B1-228)
Lene | Kow
H |22
X7 |23
Kow | Llens (P |2k
2 |Bux-| | HD |25
B 7 | Box + H7 | 26
Q s ERE: ARV @
TThof VIEKIMPUHECK P
|PODEDFEMAA UENTB HIchbimame/ibHoe conpomubnenue
Ugﬁb 7 Ugﬂb 7 HETTAXEHLIE L30A8LU
A - bxad B - Gexod 2000 B 20 MOm
A - bxod C - yenb numeaLs 2000 B 20 MOm
A - bxad £ - duckpemmsie Ouxaosl 2000 B 20 MOm
B - brixod (=yensnumaxLs 2000 B 20 MOm
B - boixod | - duckpemrsie Bexock 2000 B 20 MOm
(- yenb numarus |\ [~ tHmeogedlc 2000 B 20 MOm
(- yenb numaarus |E = guckpemusie Bexodsi 2000 B 20 MOm

PucyHok b.6 — Cxema' modknoyeHusi npeobpasosamerisi 0151 IPOSEPKU COMPOmMuUSeHUs1 u3onsayuu
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B.3 Cxema nogknoyeHusi npeobpasoBaTens Ans NpoBeaeHNA Hanagku

X2 [IHC-17
G7 Kow | Lerw
5| Bud
L ol o
2208 o PV7 -
50/ o— [AZ — B2
) Llens APk B2
R S —an /mw
o] ene | |51 Ly
2| [ P (2 4 V? V7
PAT 7| By + H | 25 E/PE /'pﬂ
L | 38 Hi |26 1 //m
B |27 sV
7=\
@

P1 - ocyunnozpag) npedeq uamegedus om 1 do 200 MB
bxodHoe conpomubrerue e mexree 1 Moy rosoca nponiyc-
kawug do TMy.

PAT - munuarnepMemp RAeMAasHHOZ0 MoK, K/10C MOYHOCTY
He xyxe 002 duanad3ed usmeperus 700 MA.

FPAZ - armeaMemp nepeMeHHOZ0 MoK K/AAC MOYHOCITIL HE
xyxe 20 duanasey usmepeHus 02 A

PVT - Bogemmemp RepeMerHo20 moka. K/ac moYHoCIL He
xyxe 20 dvanazor usmeperus 500 B

17 - @bmamparcgopranap PHO-250 umu emy nodooHsIl
R1 - Hazpy3o4Hoe conpomubiedue 2 kOm5% dng

0aaKol © Bexadkeir cuzranom om 0 do 5 mMA, 500 Om+5%
ang 0ake6yc Beixodksm cuzHanom om 0 do 20 MA u
om4do 20 MA

ST = "agrHonomocHel nepexmyameis mund 162-1

G7 -dpudap dna nobeoku Bomwmrempol nepemerHozo moka
KAdec mosHocmy He xyxe 002 duanasoH U3MeHeHus
Beixodkozo nepeverHozo Hanpaxerus 0-1000 B.

G2 - ucmosHuK numanus b5-48

R2-R5 - conpomubnerue (2-23-025-5 1 k05 %

VI=V4 - (Bemaduad A/T17076M

PucyHok b.7 — Cxema nodkrrovyeHusi npeobpasoeamernsi 05si nposedeHust Hanadku
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NMpunoxeHne B. KOMMyHUKauNOHHbIe (pyHKLUN

B.1 O6wue cBepgeHud

MpeobpaszoBatens HC-12 moxeT obecneunTb BbINOMHEHUE KOMMYHWUKALMOHHOM (yHKUMM MO UHTepdeicy
RS-485, nosBonsioweln KOHTpoONMpoBaTb M MOAMMMUMPOBaTb €ro napameTpbl MpyW MOMOLLM BHELUHEro YCTPOWCTBa
(komnbloTEPA, MUKPOMPOLLECCOPHOW CUCTEMBI YNPaBIeHs).

WHTepdpenc npepgHasHayeH Ans  KOHdurypupoBaHus npeobpasoBaTtens, [Ans MWCMNOMb30OBaHWS B KadecTBe
yAaneHHoro ycTponcTea npu paboTe B COBPEMEHHbLIX CETAX ynpasneHns n cbopa nHgopmaumu (mpuema-nepesadm KoManz
1 ganHbix), SCADA cuctemax 1 T.0.

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

Ona paboTbl HEOGXOAUMO HACTPOUTb KOMMYHWUKALMOHHbIE XapakTepuctuku npeobpasosaTtens MHC-12 Ttakum
obpas3om, 4TOObI OHM cCoOBMaganM C HacTpolkamu oOMeHa AaHHbIMM JBM.XapakTepuUCTtukM ceTeBoro obmeHa

HacTpawuBatoTca Ha YPOBHE 5 H 5 KOHpurypauum.

Mpn obmeHe nNo nHTepdencHomy kaHany CBsi31, ecriv NPOUCXoanT nepedada AaHHbIX OT npeobpasoBaTtens B CETb,
Ha nepegHew naHenu NMHC-12 muraeTt nHgukatop RS-485.

MporpammHo gocTynHele pernctpbl npeobpasosatens NMHC-12 npmueeaeHsl B Tabnuue B.5.1.
HocTyn k peructpam npnbopos onepatusHoro ynpasneHus No 0-10 pa3peLueH nocTosiHHO.

[ocTtyn k peructpam nporpammuvpoBaHus u koHdurypaumuu No 11-147 paspeluaetcs B crnyyae yCTaHOBKM B «1»
pernctpa paspeleHnss nporpammmpoBaHms No 10, 3HayeHne KOTOPOro MOXHO M3MEHWTb Kak C nepeaHen naHenu
npeobpasoBatens NMHC-12, Tak u ¢ 9BM.

KonnyecTBo 3anpaluvBaeMbIXx perMcTpoB He AOMmkHO NpeBbilath 16. Ecnu B kagpe 3anpoca 3aka3aHo 6ornee 16
pernctpos, npeobpasoatens NHC-12 B oTBETE OrpaHMYMBaET UX KOAMYECTBO 40 NepBbIX 16-TM perncTpos.

[ns obecneyeHnss MMHMUManbLHOTO BPEMEHW OTKNMKa Ha 3anpoc oT OBM B npubope cywiectByeT napameTp —
SYS.02 «Tanm-ayT kagpa 3anpoca B CUCTEMHbIX. TakTax 1 dakT = 250 mMkc». MWHMManbHO BO3MOXHbIE TaiM-ayTbl AN
pasnu4YHbIX CKOPOCTEN crieaytoLme:

Tabnuua B.1.1 - MMHUMansHO BO3MOXHbIE TalM-ayThl 4118 Pa3fMYHbIX CKOPOCTEN Nepeaaqn AaHHbIX

Tanm-ayr,
Bpemsinepenaum
B CUCTEMHbIX TaKTax
CkopocTb, but/c Kagpa 3anpoca, 1 TaKT = 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 nepegaun kagpa 3anpoca - nakeTta u3 8-mu 6anT onpeaensieTcsl COOTHOLLEHUEM
(roe: oavH nepefaBaemeblit 6anT = 1 ctapT 6uT + 8 6UT + 1cTon 6MT = 10 BUT):

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

Ecnu Habniogaiotcs yacTble c6ou npu nepedade AaHHbIX OT nNpubopa, To Heo6XOAMMO YBENMYUTL 3HaYeHNe ero
TaliM-ayTa, HO MPU 3TOM Y4YecTb, YTO HEOBXOAUMO YBENMUYUTHL BpeMsi MOBTOPHOro 3anpoca oT OBM, T.k. Bcerga Bpems
NOBTOPHOTO 3anpoca AoMkHO GbITh Gonblie TaM-ayTa npubopa.
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YnpasneHue
(DTR/ RTS)
MNepenayva Mpvem Mepenava Mpuem
| ! 1
Mepenava . : \
(Tx) Kagp 3anpoca ot i !
1
}"nzem ! i
- |
! f
1 1 1
1 1 :
! | Jaom=3ug, :
e T ! - .
! 1
T | '
Mpuem WE OUT /:/Kanp oTBeTa oT npubopa
(Rx) A
Trx. '
N 7 1
—_— I/
Trontsiit 1 Tdelay=1MC

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

Time out - Bpemsl oxuaaHus kKoHUa kagpa 3anpoca. Bpems nepedaun kagpa sanpoca AOMKHO OblTb MeHbLUE YeMm
BpeMsl OXXuaaHus KoHLa kagpa 3anpoca nHadve npnbop He NpUMET MOSTHOCTbIO Kaap 3anpoca.

Tdelay — BHYTPEHHEE BpPEMS Yepes3 KoTopoe Npubop oTBeTUT. MakcumarnbHoe 3HayYeHe 3TOro BpeMEHU CoCcTaBnseT
3mc.

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

Bpems nepepayvm kagpa 3anpoca u kagpa otBeTa npu.ckopocTu 115 kbut/c coctaBuT 0,76 Mcek.
Trepeaaun = 0,76MC (Tout = 4 CMCTEMHBbIXTakTa = 1 mMc)

MonHoe Bpemsi Kagpa 3anpoca — OTBETA:

Tronnen = TTx + Tdelay + Trx + Tdelay4 =0,76 +3 +0,76 + 1 =6 mcC.

MakcrmanbHO BO3MOXHOE KONMYECTBO PEFUCTPOB, KOTOPbIE MOXHO ONPOCUTbL 3a 1 CeKyHy coCTaBnsaeT:
N = 1000mc / 6mMc +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 — konuuyecTBO 3anpalumBaeMbiX pernctpoB. Ecnun B kagpe 3anpoca 3aka3aHo Gonee 16 perncrtpos, TO
npeobpasosartens NMHC-12 B oTBeTe orpaHM4MBaEeT MX KONMYECTBO A0 NepBbIX 16-T perncTpoB.:

B.2.2 Device Address. Agpec ycTpoucTBa

Appec npubopa (slave-yctporictea) B cetu (1-255), no kotopomy 0bpawaerca SCADA cucrtema (master-
YCTPONCTBO) CO cBOMM 3anpocom. Koraa yaaneHHsIn npubop nockbinaet CBON OTBET, OH pa3MellaeT aToT Xe (COOCTBEHHbIN)
agpec B 3ToM norne, 4Tobbl master-ycTponcTBO 3Hano, kakoe slave-ycTponcTBorOTBEHAET HA 3anpoc.

B.2.3 Function Code. ®yHKLMOHaNbHbIN KO4 onepauumn

MHC-12 noppepxuBaeT cnegytoLmne QyHKUNN:

Function Code DyHKLMA
03 YUrteHne pernctpa(os)
06 3anuck B oguH perncTp

B.2.4 Data Field. lMone nepepaBaemMbix AaHHLIX

lMone paHHbIX coobuweHnsi, noceinaemoro SCADA cuctemol yganeHHomy npubopy, coaepxuT [06aBOYHOK
MHdopMaLmio, KoTopasa Heobxoanma slave-ycTponcTBy ans getanusauny yHkumm. OHa BKMYaeT:

® HayarnbHbIV agpec perncTpa n KONMYEeCTBO perncTpoB Ans oyHkuumn 03 (YTeHwne)

® aJpec perucTpa v 3HavyeHue atoropermctpa ansa doyHkumm 06 (3anmchk).

Mone AaHHbIX COOBLLIEHUS!, NOCHINAEMOro B OTBET YAarneHHbIM NpUGopOM, COAEPXKMT:
® KOnMyecTBO GaiiT oTBeTa Ha pyHKLMIO 03 1 coaepxuMoe 3anpalliBaeMblX PerncTpos
® afpec perncTpa u s3HayeHe -3Toro.pernucTpa ans dyHkumm 06.

B.2.5 CRC Check. None 3Ha4yeHMsi KOHTPONIbHOW CYyMMbI

3HayeHne 3TOro nons - PesyrnkraT KOHTPOMNsS C NOMOLLBIO LmKnnyeckoro nsbsitouHoro koga (Cyclical Redundancy
Check - CRC).

Mocne cdopmupoBaHus coobuleHns (address, function code, data) nepenatowiee yctpoinctso paccumteiBaeT CRC
KOA4 W nomeLlaeT ero B KoHel coobuleHusi. MNMpuemHoe ycTporictBo paccuuTbiBaeT CRC kog npuHATOro coobLieHust 1
cpaBHMBaeT ero ¢ nepegaHHbim CRC kogom. Ecnm CRC kog He coBnagaeT, 3TO O3HayaeT 4YTO UMEET MeCTo
KOMMYHMKaLUOHHasownbka. YCTPONCTBO He BbINOMHAET AENCTBUN U He faeT oTBeT B crnyyae obHapyxeHnss CRC owmn6ku.

MNocneposatensHoeTb CRC pacyeToB:

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

. Ncknouwarowee NN ¢ nepebimu 8 61T BanTa cooblyeHus un cogepxumbim CRC peructpa.

. CoBur pesynsTarta Ha oavH 6uT BNpago.

. Ecnu capuraemein 6ut = 1, nckniovarowee VN copepxmmoro peructpa ¢ A001h 3HadyeHuem.

. Ecnn coByraembivi 6ut Hynb, NOBTOPUTL Luar 3.

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

. Ucknrovatowee UM co cnegyowmmm 8 6ut 6anta cooblieHuns n cogepxmmbim CRC pernctpa.
. MoBTOpATL Warn ot 3 0o 7 noka Bce GanTbl coobLyeHnst He obpaboTatoTcs.

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

OONOOUPAWN -

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

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

3anpoc yctponctey SENT TO DEVICE:

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

Foe «NUMBER OF REGISTERS» n n <16 — konvM4ecTBO 3anpalumBaemMbix perMctpoB. Ecnn B kagpe 3anpoca
3akasaHo 6onee 16 perucTtpoB, npeobpasoBatenb MNMHC-12 B oTBeTe orpaHMYMBaET MX KOANYECTBO 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)
Cnepylowas KomaHaa 3anvcbiBaeT onpegenieHHoe 3HadveHne B pernctp. Write to Single Register (06)

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

DEVICE FUNCTION DATA CRC
ADDRESS CODE 06 REGISTER DATA / VALUE
1BYTE 1 BYTE HB LB HB LB LB HB
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B.4 PekomeHgauum no nporpaMMmMpoBaHUi0 OOMeHa AaHHbIMU € NpeobpasoBaTensamm
MHC-12

B.4.1 Mpu onepaumsax esofa / BelBoAa (c nporpammHbiM ynpaeneHnem DTR/RTS), Heobxoammo yaepxusaTtb
curHan DTR/RTS go okoH4aHus nepegayv kagpa 3anpoca. [1ns onpegeneHns MOMeHTa nepeaayv nocneaHero cMmBeona mns
6ydepa nepegaun COM nopTa pekomeHayeTcs ucnonb3oBaTb 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 oteBeta oT MNMHC-12 nepepaetca npubopom c 3agepxkorn 3 — 9 MC OT MOMeHTa NPUHATUS Kagpa

3anpoca. [Ins oxugaHua kagpa oTeeTa He pekomeHayeTtcst ucnonb3oBaTe WinApi: Sleep( ), a ucnonbsosate OVERLAPPED
CTPYKTYpPY ¥ onpefensite nonyyYeHne oreeta ot npubopa crieayoLmm KO4OM:

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

TimeOut — TamayT Ha nonyyeHve oTBeTa.

B.4.3 Tllocne nepegaun kagpa oTBeTa Nnpubopy Heobxodnma naysa =1Mc AN NepeknioyeHns B peXxum npuema.
Ons oxngaHusa Takke He pekoMeHayeTcs ncrions3oBatb dyHkumio WinApi Sleep().

B.4.4 Tlpumep pacyeTa KOHTPOMbLHOK,CYyMMbIl Ha A3bike CU:

unsigned int crc calcé@lation (unsigned char *buff, unsigned char number byte)
{
unsigned int crc;
unsigned char bdticounter;
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 gocTtynHbie pernctpbl MHC-12

Tabnuua B.5.1 — lMporpammHo gocTynHble pernctpbl npeobpasosartens MNHC-12

LIZANTAN.COM

®DYHKLMOHaNbHbIN Anpec HanmeHoBaHue napameTpa Avana3oH nameHeHus
KoA onepauvun peructpa, DEC [MapameTp ypoBHs KoHdUrypaumm] (mecATUYHBbIE 3HaYEHWNS)
03 0 Kop n3penus (42 DEC — mn.6ainT) u Bepcusi NporpaMmmHoro XX.42 DEC (no-bawitHO)
obecneyenus (XX DEC — cT1.6awT) [SYS.03] XX.2A HEX (no-6awTHo)
03 /06 1 3HayeHne nsmepsiemon BenuymHbl PV (nocne BxogHOro -9999 — 9999
punbTpa)
03 /06 2,3 Pervctp gnckpeTHbix Beixogos DO1 n DO2 0 — oTkn., 1 — BKN.
03 /06 4,5 Pe3seps
03 /06 (6.7) 3HaueHne nsmepsemon BenuuuHel PV (c nnaeatoLen Yueno B popmate FLOAT
3ansAToun)
03 /06 (8.9) 3HauveHue Bbixoda yHKUMOHaNLHoro 6rnoka Yueno B popmate FLOAT
(c nnaBatoLen 3ansTomn)
03/06 10 Pa3speuweHue rnpozpaMmupo8aHusi 0=3arnpeweHo,
1 — paspeweHo
03 /06 11 Twun aHanoroeoro curHana [AIN1.00] 0=2
03 /06 12 HwxHuii npegen pasmaxa wkanbl [AIN1.01] -9999 — 9999
03 /06 13 BepxHun npegen pasmaxa wkansl [AIN1.02] -9999 — 9999
03 /06 14 MonoxeHue geunmansHoro pasgenutens [AIN1.03] 0 — «0000», 1 — «000,0»,
2 — «00,00», 3 — «0,000»
03/06 15 [MocTosiHHasi BpeMeHU BXOAHOMO LMcpoBOro hnnbTpa 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 yHKUMOHanbHOro 6roka 0000-0002
matemaTtunyeckux BbluncneHnin {ENC1.00]
03 /06 19 Pexum cbpoca nHterpanbHbix 3HadeHun [FNC1,01] 0000-0003
03 /06 (20.21) 3HaveHue koadduumnenta k1 [FNC1.02),, Yucno B hopmate FLOAT
03 /06 (22.23) 3HaveHne koaddpurumneHTa k2 [FNC1:03] Yucrno B hopmate FLOAT
03/06 24,25 Jlorvka paboTbl BbixogHoro yerporctsa DO1, DO2 [DOT1.00], | 0000-0006
[DOT2.00]
03 /06 26, 27 Homep namepsemon,BenumnHbI ANA yRpasneHns auckpetHoeivm | 0000 — PV
Bbixogom DO1, DO2 [DOT1.01],[DOT2.01] 0001 —-F
03 /06 28, 29 Twn curHana BeixogHoro yctpovictea DO1, DO2 [DOT1.02], 000,0* — ctatnueckui
[DOT2.02] 000,1 —999,9* —
MMMYbCHbIN
03/06 (30.31) Ycraska MIN\NDO1 [DOT1.03] Yucno B popmate FLOAT
03/06 (32.33) YcraskaMIN DO2 [DOT2.03] Yucno B gpopmate FLOAT
03 /06 (34.35) Yctaska MAX DO1 [DOT1.04] Yucno B gpopmate FLOAT
03 /06 (36.37) YcraBkaMAX DO2 [DOT2.04] Yucno B gpopmate FLOAT
03/06 (38.39) 'vcTepesucBbixogHoro yctponictea DO1 [DOT1.05] Yucno B gpopmate FLOAT
03 /06 (40.41) "'ncrepesuc BeixogHoro yctporictea DO2 [DOT2.05] Yucno B popmate FLOAT
03/06 42 [MapameTp oTobpaxeHus curHanusauum [ALRM.00] 0000 — 6e3 kBUTMPOBaHUS
0001 — c KBUTMPOBaHMEM
03 /06 (43.44) TexHomormveckast curHanusaums MIN gnsa PV [AIN1.07] Yucno B gpopmate FLOAT
03/06 (45.46) TexHonorudeckasi curHanusaums MIN gns F [FNC1.04] Yucno B gpopmate FLOAT
03 /06 (47.48) TexHomormyeckas curHanusaums MAX ana PV [AIN1.08] Yucno B dpopmate FLOAT
03/06 (49.50) TexHonorndeckas curdanusauma MAX ansa F [FNC1.05] Yucno B gpopmate FLOAT
03 /06 (51.52) I'ctepesuc curhanmaaumm ans PV [AIN1.09] Yucno B dpopmate FLOAT
03 /06 (563.54) ['uctepesuc curHanusaumv ans F [FNC1.06] Yucno B gpopmate FLOAT
03/06 55 KonunyectBo yvacTkoB nuHeapusauyum [AIN1.06] 0000-0039
03/06 56-95 Abcumccebl onopHbIx Tovek nuHeapmsaummn [LNX1.00-39] 00,00-99,99*
03/06 96-135 OppauHaThbl OnopHbIX Touek nuHeapusaumm [LNY1.00-19] -9999-9999
03 /06 136 Pe3seps
03 /06 137 MapameTp, KOTOpPLIN BEIBOAUTCS Ha LM poBON ANUCNNEN
[WND1.00]
138:140 Peseps
03/06 141 MonoxeHue 3ansiTo okHa oTobpaxkeHus [WND1.01] 0000-0006
142-144 Pe3seps
03 /06 145 Cnocob BbiBoaa LMdpoBOro nHanKaTopa okHa oTobpaxeHus 0000 — gucnnen NOCTOSAHHO
[WND1.02] cBeTuTCH
0001 — gucnnen muraet
03 /06 146-148 Peseps
03 /06 149 3HayveHne KanmbpoBKN HDKHEro Npeaerna pa3maxa Lukanb! -9999 — 9999
03 /06 150 3HayeHue kanvbpoBKM BEPXHETO NpeAena pa3Maxa Lukanbl -9999 — 9999
03 151 Tanm-ayT kagpa 3anpoca B CUCTEMHbIX TakTax 0001 - 0200
11akT = 250mKkc [SYS.02]
03 152 CeTteBol agpec (Homep npubopa B cetu) [SYS.00] 0000 — 0255
03 153 CkopocTb 0bmeHa [SYS.01] 0000 — 0012
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MpumeyaHus.

1. Mpwu ynoTpebneHnn cnosa 6ok nMeeTcs B BUAY PYHKLMOHANbHBIA BOK HOpManusaumm 1 maclutabupoBaHust.

2. MNpeobpasoBatens MHC-12 obmeHuBaeTca gaHHbIMM no npotokony Modbus B pexume "No Group Write" — ctaHaapTHbI
npoTokon 6e3 NoaaepXkn rpynnoBoOro ynpaBneHUs AUCKPETHBIMU CUrHanamu.

3. (p1.p2) — perncTpebl, KOTOPbIE OTBEYAIOT 3a OOQHO ONpedeneHHoe 3Ha4YeHve ¢ nnasaroLen 3anaTon (Ymicno B dopmarte FLOAT).

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

5. Pernctp 10 «PaspeweHue npospammuposaHusi», B Cryvae YCTAHOBKM €ro 3HayeHns B «1», paspeluaetr M3MeHeHve
KOHUrypaumoHHbix pernctpoB No 11-147. YcTaHoBKy «PaspeweHue rnpoepaMmMupo8aHUsi» MOXHO OCYLLIEeCTBUTb C nepcoHanbHon 3BM
unu ¢ nepegHen naHenu npubopa (yposeHb SAVE.00). MNpu Hanvuum B 10 pernctpe «0» OOCTYMHbI ANS U3MEHEHUS TOMbKO PErncTpbl
onepaTuBHoro ynpasrneHus 1-10, a ocTanbHble Anst YTEHWS.
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NMpunoxeHue I CBogHaa Tabnuua napameTpos

Tabnwuua .1 - CBogHasa Tabnuua napameTtpoB npeobpasosartens NHC-12

Eau- 3HaueH.
MyHKT HULbI [Onana3oH n3aMeHeHUsA no- tar Pa3-
MeHIo MapameTp Uame- napametpa ymon- nsme- aen MpumeyaHune
HeHus
peHus YaHUIO
AIN1 (H 1N ") Hactponka napameTpoB (pyHKLMOHANLHOro 6noka HopMmanusauum n
MacliTabupoBaHus
00 Twvn aHanorosoro 0000 — nnHenHbIN 0000 0001 3.6.2
curHana 0001 — kBagpaTU4ECKNit
0002 — nuHeapw3oBaHHas LKana
01 HwxHWiA npegen pa3maxa | TexH. -9999 — 9999 000,0 Mnapwmi Cy4eTom geumm.
LKanbl eq. paspsa asgenurens
02 BepxHui npegen TEXH. -9999 — 9999 100,0 Mnaguwmi C yyeTom geumm.
pasmaxa Lkanbl eq. paspsg pasgenutens
03 [MonoxeHune 0000 — “XXXX” 000,1
aeummarnbHoOro 000,1 = “XXX,X”
pasgenutens 00,02 — “XX,XX”
0,003 — “X,XXX”
04 [MocTosiHHasa BpemeHn Cexk. 000,0 — 060,0 000;1 000,1 000,0 — counbTp BbIKIT.
LmdpoBoro unstpa
05 MakcumanesHas anuv- cexk. 000,0 — 005,0 000,0 000,1 3alwmta ot UMNynbCHbIX
TENbHOCTb UMMYNbCHOM nomex
noMmexu
06 KonunyectBo yyacTkoB 0000 - 0039* 0000 0001 Cm.ypoBHM LNX1 1
NnHeapusaumm LNY1
07 YcTaBka curHanmsaumm TEXH. -9999 — 9999 20,00 Mnagwwn C yyeToM geumm.
OTKIMOHEHUS "MUHUMYM" eq. paspsj pasgenutens
08 YcTaBka curHanmsaumm TEXH. -9999 — 9999 80,00 Mnagwmui C yyeToM geumm.
OTKINOHeHus "Makcumym" | en. paspan pasgenurtens
09 I'vcTepesuc TEXH. -9999 — 9999 0,500 Mnagumin
curHanusaumm eq. paspsg
FNC1 (F nL !) Hactpoiika 6noka maTtemaTnyeckux BbIMMCREHWIA
00 MaTematuyeckue 0000 — He ncnonb3yercs 0000 0001 |[3.6.3
DYHKLMN 0001 —mHTerpupoBaHue
0002 ~ peseps
01 Pexum cbpoca 0000 — 6e3 cbpoca 0000 0001
VHTErpanbHbIX 3HaYeHnn 0001 —no nepenonHeHunio
0002 — no nepenonHeHuto
VI OFHOBPEMEHHOMY
HaxaTtuo knasuw “W n “
0003= no ogHOBpEMEHHOMY
HaxaTuio knasuww “W n “Or
02 3HayeHne en. -9999 — 9999 1,000 Mnagwwun
KkoacpdumumeHTa k1 paspsa
03 3HauyeHve en. -9999 — 9999 1,000 Mnaguwiumi
KoadpdpumumeHTa k2 paspan
04 YcraBka curHanusaumm TEXH. -9999 — 9999 20,00 Mnapwmi
OTKMNOHEHUS "MUHUMYM" eq. paspsa
05 YcTaBka curHanusalum TEXH. -9999 — 9999 80,00 Mnaguwiumi
OTKMNOHeHus "MakcumyM" | eq. paspsa
06 cTepesuc TEXH. 000,0 - 090,0 000,5 Mnapwwi
cUrHanv3aumu en. paspsig
DOT1 (Ef ok 1') KoHdurypaumsa BbixogHoro yctponcrtea DO1
00 Jlorvka pa6oTbl 0000 — MHTepdeCHbIN BbIBOA 0001 0001 [3.6.6 | 0000 - Bbix0A ynpaensieTcst
BbIXO/IHOTO YCTPOWCTBA 0001 — 6onbwe MAX no uHTepdency
DO1 0002 — meHbLe MIN 0001-0004 - oTHOCUTENBHO
0003 - B 30He MIN-MAX MIN- MAX
0004 - BHe 30HbI MIN-MAX cooTBeTcTBYtoLEero DO;
(oTHOCHTENBHO MIN- MAX 0005 — DO cpabotaer, ecnn
cooTBeTcTBYloLero DO) napameTp BblAET 3a paMku
0005 — 0606LeHHas TeXHONormyeckom
CUrHanusauusa CUrHanmsaumm
0006 — He ncnonb3yeTcs, BbIXOA
OTKI
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01 McTouHMK aHanoroBoro 0000 - PV 0000 0001 3.6.6
curHana ans ynpasneHus 0001 -F
[OVCKPETHBIM BbIXOAOM
DO1
02 Twun curHana BbIXOQHOTO | Cek. 00,00 — ctatnyeckui 00,00 00,01 ae 000.1-999.9 —
yctporicTtea DO1 000.1 — 999.9 — MMNynbCHbIN ANUTENbHOCTb UMNyrbca
(amHamunyecknin) B CeKyHOax.
03 Ycraska MIN DO1 TEXH. -9999 — 9999 20,00 Mnagwmi
en. paspsg
04 YcraBka MAX DO1 TEXH. -9999 — 9999 80,00 Mnagwwun
eq. paspsa
05 ['McTepesnc BbIXOQHOrO TEXH. -9999 — 9999 1,000 Mnagwwui
yctponcTtea DO1 es. paspsan
DOT2 (Cf okl ) KoHdourypauus BbixogHoro ycrpounctea DO2
00 MapameTpbl aHanormyHbI
napameTtpam
05 KOHUrypauum
BbIXOOHOrO YCTPONCTBA
DO1
[} ] o
WND1 (Z 1 d 1) HacTponka napameTpoB OKHa 0TOOGpaXKeHUs
00 [MapameTp, KOoTOpbIN 0000 - PV 0000 0004 3.6.5
BbIBOAMTCA Ha LMPOBON 0001 -F
aucnnen
01 [MonoxeHune 3ansaTon 0000 - 0000, 0001 0001 0000-0003 —c
0001 —000,0 VKCPOBaHHOW 3anATomn
0002 - 00,00
0003 - 0,000
0004 — nnaBsatoLas 3anaras
¢ orpaHuyeHnem 000,0
0005 — nnaBatowas 3anatas
¢ orpaHuyennem 00,00
0006 — nnasatowas 3anaras
02 Cnoco6 oTobpaxeHust 0000 — ancnnet NOCTOAHHO 0000 0001
undcposoro aucnnes cBeTUTCA
0001 — avecnnen Muraer
ALRM (H Lr M) HacTpouka napameTpa oToOpaXeHus curHanmsaumm
00 MapameTp oToBpaxeHus 0000,— 6e3 KBUTUPOBAHUSA 0000 0001 3.6.4| KsutupoBaHue
cUrHanusauuu 0001= ¢ ,kBUTUPOBAHNEM Knaeuwlen [4] nnm yepes
NHTEpenc.
LNX1 (i'_ nu 1’) Abcumcchbl ONOPHbIX TOYEK IMHeapu3auuMm curHana, nogaBaemMoro Ha
pyHKLMOHaANbHbLIA BGROK 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 yyactka | % 000,0 - 099,9 000,0 000,1
02 Abcuucca 02-ro yyactka. | % 000,0 - 099,9 000,0 000,1
38 Abcuucca 38-ro yyactka | % 000,0 - 099,9 000,0 000,1
39 Abcumcca 394r0.y4acTtka | % 000,0 — 099,9 000,0 000,1
LNY1 (L n4 r') OpavHaTbl ONOpPHbLIX TOYEK NIMHeapu3auum curHana, nogaBaemMoro Ha
(pyHKLUMOHaNbHbIN 610K HOpManusaumMm u macluTabmpoBaHusa
00 OpaviHata HayanbHoro TEXH. -9999 — 9999 0000 Mnagwwin | 5.4
3HayeHus (curHan B en. paspsa
TEXHWYECKVX eAUHMLIAX)
01 OpavHaTta 01-ro ydactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
02 OpavHaTta 02-ro y4actka | TeXH. -9999 — 9999 0000 Mnaawwi
en. paspsa
38 OpavHaTta 38-ro yqactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsa
39 OpauHaTta 39-ro yyactka | TexH. -9999 — 9999 0000 Mnaawwi
en. paspsg
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Il | Y
CLH (L L + i) KannbpoBka curHana, nogaBaeMmoro Ha oyHKUMOHaNbHbIN 650K
HOpManu3aumm n MaCLLITa6VIpOBaHVIiI
00 Kannbposka Hyns TEXH. -9999 — 9999 5.2
curHana en.
01 Kannbposka Makcumyma | TEXH. -9999 — 9999
curHana eq.
[ ! o
COR1 (L O ) Koppekuusa curHana, nogaBaemoro Ha (pyHKUMOHanbHbIN 610K
HOpManu3auum n MaCLIJTaGVIpOBaHVIﬂ
00 Koppekuusi curHana TEXH. -9999 — 9999 3.6.2 | ugnuupyet PV=PV+A
eq.
01 KoadhdpuumeHTt TEXH. -9999 — 9999 000,0 Mnagwmi Wuovgupyet A
KOppeKUMmn (CMeLLeHNE) en. paspsn
SYS ( 4 5) O6Lwue cucTeMHbIe HACTPOWKN
00 CeTeBol agpec (Homep 0000 — 0255 0064 0001 B.1 | 0000 — oTkmnto4eH oT
npubopa B cetu) cetu
01 CkopocTb 0bmMeHa 6ut/c 0000 — 2400 0009 0001
0001 — 4800
0002 — 9600
0003 — 14400
0004 — 19200
0005 — 28800
0006 — 38400
0007 — 57600
0008 — 76800
0009 - 115200
0010 — 230400
0011 — 460800
0012 — 921600
02 Tawnm-ayT kagpa 3anpoca
B CUCTEMHbIX TaKTax 0001- 0200 0006 0001
1 TakT = 250 MKC
03 Kopg nsgenus u Bepcus 42, XX CnyxebHasi nHopmaums
NPOrpaMmMHOro Kop 42 DEC
obecneyeHus Bepcust XX DEC
SAVE (5 Ho E) CoxpaHeHue napameTpoB
00 CnyxebHas
HdopMauns
01 3anucbk napameTpoB B 0000 4.9
9HeproHe3aBncUMyto 0001 — 3anucaTb
namsTb
]
LOAD (L o Hd) 3arpyska napameTtpos
00 PaspelueHne 0000 4.10
nporpaMMMpoBaHus no 0001 — paspeLueHo
cetn ModBus
01 3arpyska HacTpoek 0000
nonb3oBarens 0001 — 3arpy3uTb
02 3arpyska 3aBOACKUX 0000
HaCTPOEK 0001 — 3arpy3uTb
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IlncT perncTtpaumm nsameHeHumn

Homepa nncTos (cTpaHuLl) Bcero §
Nam. nucToB Ne Bxopasiumin Ne conposoxaato- Moan. [lata
B [IOKY- OOKyMeHTa LLlero JOKyMeHTa v aarta
Name- 3ame- Ho- MeHTe
HEHHbIX HEHHbIX BbIX
1.00 47 47 ver. 42.02 BB 23.01.2012
[o6aBneHbl TexHu4eckne TvkaLLyK
1.01 47 ver. 42.02 XapaKTepUCTUKN Npu yP g"'y 05.02.2013
neperpyske. .
1.02 48 ver. 42.02 I3MeHeHbI UCKpeTHble Conynisik 21.02.2013
BbIXOAbl B.M.
BHeceHbl 3MeHeHus B Y —
1.03 48 ver. 42.03 COOTBETCTBUM C HOBOW ﬂpﬂ 25.03.2014

NPOLLUMBKON
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