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BBenenue

Hacrosiiee pykoBOACTBO MO 3KCIUTyaTallMM MPEIHA3HAYCHO JUIsl HU3Y4YCHHS
YCTPOWCTBA U OOECIEUCHHs MPABUILHOM JKCIUTyaTaliud peoOpa3oBaresieil TaBICHUS
udpoBeix ¢ uaTepdericom RS-485, momens 2136 (I1JI-11IM), nanee — mpeobpa3oBa-
TENH.

OnuchIBalOTCA Ha3HAYCHUE W MPUHIIUI JICUCTBUS, MPUBOASTCS TEXHUUECKUE Xa-
PaKTEpUCTHUKHU, TAIOTCS CBEACHUS O MOPsIKe padOThl C TpeoOpa3oBaTesiMu, KaIuOpOB-
K€ U MPOBEPKE UX TEXHUYECKOTO COCTOSTHUS.

[ToBepke momnexar mpeoOpa3oBaTenu, MpeIHa3HAUCHHbIE JUIsi MPUMEHEHUs B
chepax pacnpoCTpaHEHHUs TOCYJapCTBEHHOTO PETYIMPOBAHUS OOECICUEHHS €TUHCTBA
W3MEPEHUM.

KanubpoBke moaniexar mpeobpa3oBareiu, HE MPEeAHA3HAYCHHBIE I MPUMEHE-
HUS B cdepax pacnpoCTpaHEHHUs TOCYIapCTBEHHOTO PETYIUPOBAHUS O0ECIICUCHUS
€IUHCTBA U3MEPEHHU.

[ToBepka (kanuOpOBKA) MPOBOAUTCA IO METOAMKE, M3JIOKEHHOW B JIOKYMEHTE
«ITpubopsr KOHTPOJIA JaBJICHUSA cepum 2100. Meroauka IIOBEPKU
AB/II1.406233.003.MI1».

WHuTepBan Mexly NOBEpKaMH — JiBa Tojia.

PexomeHTyemMblil HHTEpBal MEXKy KaaTuOpOBKaMH — JiBa roja.

[TpeoOpa3zoBarenu Boinyckatores mo TY 4212-089-10474265-2007.

Cmp.
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1 HopmaTruBHBIE CCHLIKH

I'OCT 12.2.007.0-75. U3nenus anekrporexaudeckue. TpeboBaHus 0€301aCHOCTH.

I'OCT 14254-2015. Crenienu 3amuThl, o0ecriednBaeMbie o0omoukamu (kox IP).

I'OCT 15150-69. Mamusbl, npubopel U Apyrue TexHudeckue uzaenus. Mcnomne-
HUS IS pa3iIMYHbIX KIIMMaTH4YecKuX paioHoB. Kareropuu, ycioBus skc-
TUTyaTalyu, XpaHEeHUs! ¥ TPAHCIOPTUPOBAHMS B YACTH BO3JIECUCTBUS KIIH-
MaTHU4eCKUX (PaKTOPOB BHEILIHEN CPEIbl.

I'OCT P 52931-2008. [IpuGopsl KOHTPOJIS U PETYIUPOBAHUS TEXHOJIOTHUECKUX MPO-
neccoB. OO01IMe TEXHUYECKHUE YCIIOBUSI.
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2 Omnpenesnenusi, 0003HAYEHUS U COKPAICHUS

B Hacrodmem pykoBOJICTBE IO 3KCIUTyaTalldd HNPUMEHSIOTCS OIPEICIICHUS,
0003HAaYCHUS ¥ COKPAIECHNUS, TPUBEACHHBIC HIKE:

ASCII

CRC-xon

— (American Standard Code for Information Interchange) na3Banue
TaOJIMLBI, B KOTOPOHM HEKOTOPBIM pAaCIpPOCTPAHEHHBIM II€YATHBIM U
HEIEYaTHBIM CUMBOJIAM COIIOCTABIICHBI YUCIIOBBIE KOMBL;

— ABYXOaNTOBBIM LIMKINYECKUN KOHTPOJIbHBIN KOI.

DC-DC xonBeptep — nmpeoOpa3oBareiib HAMPSHKEHUS TOCTOSIHHOTO TOKa B HaIpsiyKe-

EEPROM

float4

Modbus

HUE TTOCTOSIHHOT'O TOKa;

— (Electrically Erasable Programmable Read-Only Memory) snepronesa-
BHUCHUMAsl TAMSTH C 3JIEKTPUYECKUM CTUpPAHUEM WH(MOPMAIINH;

— (Float Single Format) detbipéx0aiiToBbIi (popMaT yuCeN ¢ TUIaBaroniei
toukoi no ctangapty IEEE-754;

— OTKPBITBIA KOMMYHUKAIIMOHHBIA MPOTOKOJI, OCHOBAHHBIM HA apXUTEK-
Type «KJIIMEHT-CEPBEP»; JIOKAJIbHAS CETh THUIIA Mmaster-slave, T.e. ouH Be-
TYIIHAN - OCTATBHBIC BEJOMBIE;

Modbus ASCII — nmporokos1 Modbus ¢ kogupoBkoit cumBonoB ASCII;
Modbus RTU — npotokon Modbus ¢ koMnakTHOM 1BOMYHOM KOJUPOBKON CUMBOJIOB;
NAK cuérunk — Negative Acknowledge - c4€TUUK UCKIIOUUTENBHBIX OTBETOB O

RS-485

RTU
SCADA

UART

WDT

Benymwuii
Benomerit
BIIN
KKHN
NH

MII

IIBX

I1O

I1C

PO

CcAn
C31

CKP

HEOIMO3HAHHOM 3arpoce.

— Recommended Standard 485 - cramgapt nepenauu JaHHBIX MO JBYX-
MIPOBOAHOMY TONYAYIJIEKCHOMY MHOTOTOYEYHOMY TOCIIE0BATEILHOMY
KaHally CBSI3H,

— Remote Terminal Unit - ynaneHHbIM TepMUHAT;

— Supervisory Control And Data Acquisition - TporpaMMHBIA TIaKeT,
npeaHa3HaueHHBIA 171 pa3paboTKu WM obecriedyeHus: paboThl B pealib-
HOM BPEMEHHU cHCTeM cOopa, 00pabOTKH, OTOOpaKEHUS U apXUBUPOBA-
HUs MH(OopMaK 00 00bEKTE MOHUTOPUHTA WU YIIPABICHUS;

— Universal Asynchronous Receiver/Transmitter - yHUBepcalbHbIN aCHUH-
XpOHHBIN TIpUEMOTIepeAaTINK, GUINISCKUN TPOTOKOI MepeIaun JaHHBIX;
— (Watchdog Timer) cTopoxeBoii Talimep;

— mactep (master) B jokasbHOM cetu Modbus;
— ciyra (slave) B mokanwpHoOM cetu Modbus;

— BEpPXHUU ITPEAET U3MEPEHHUS;

— JKUJKOKPUCTAINTNIECKUN UHIUKATOP;

— MHCTPYKILMS IO HACTPOMKE;

— METOJIMKa MTOBEPKH;

— TIOJTMBUHIIIXJIOPHU/T;

— IPOrpaMMHOE 00€CTICUEHHUE;

— TMAcIopT;

— PYKOBOJICTBO IO IKCILTyaTalluu;

— CBETOJMOIHBIN UHIUKATOP;

— CBETOJIMO/IHBIM MHMKATOP 3€JIEHOTO 1[BETA;
— CBETOIMOIHBIM MHIUKATOP KPACHOTO I[BETA.
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3 Hasaauenme

3.1 TIA-11IM npenna3zHadeHbl IS MpeoOpa3oBaHUS W30BITOUHOTO JIaBJICHHS
WJIU Pa3peKCHHS HE arpeCCUBHBIX T'a30B, a TAK)KE arpPECCUBHBIX T'a30B U KUJKOCTCH B
I(PPOBYIO0 MHIUKAIIMIO U3MEPSIEMOTO ITapaMeTpa 1 Mepelayrl ero 3HaYeHUs 110 HHTEeP-
deticy RS-485 (mporoxon Modbus). UHaukammst TeKyIero 3Ha4eHUS H3MEPSEMOTO

JABIICHUSI OCYIIECTBIISICTCS] HEMPEPHIBHO HA BCTPOCHHOM ITU(GPOBOM HYETHIPEXPa3PsI-
HOM MHIUKATODPE.

3.2 IlIpeobpa3oBarenu COCTOST U3 TEH30PE3UCTUBHOTO CEHCOpa JABJICHUS U H3-
MepUTENbHOrO 0710Ka. KOHCTPYKTUBHO M3MEPUTENBHBIN OJIOK pa3MeniaeTcsi B KOpIyce
U3 aIFOMHUHUEBOTO CILIABA.

3.3 IIpeobpazoBarenu UMEIOT MOIUDUKALIIH:

I aI-10M.B.x.x.x.I'P.

Ilpumeuanue - B o603nauenuu moouguxauyuu 6 ckooKax yKazanvl 0Onycmumbvle 6apuUaHnibl
CUMB0106, CIOAWUX 6 no3uyuu neped ckookamu. bykea «x» ob6o3nauaem éce donycmumole
6apUAHMbL CUMBOII08.

Hanpumep, 3anuce II/]-11IM.B.x.U2(U3).M.I'P 3amensem nepeuucienue mooupuxkayuii:
I[-1IIM.B.CKPH2.M.T'P, I[-1IIM.B.CKP.U3.M.I'P,
IDI-11IM.B.C3/1. U2.M.T'P, I]-11IM.B.C3JI.U3.M.T'P,
I/[-11IM.B.JKKH.H2.M.T'P, IJ[-11IM.B.2KKH.U3.M.T'P.

[Tpunoxenre K comepkuT TaOIUIBI BhITycKaeMbIX Moaudukanuii (Tadbmuma K.1,
Tabmuna K.2).

Moaudukanum pa3inyaroTcs:

— N0 KOpnycy usmepumenbHo20 O10Ka
( nepsuvuii cumson nocie « HA-1HM.»: B ):

HI[—H_IME — KOpIIyC M3 aJIOMUHHMEBOIO CIUIABA C ITOJIMMEPHBIM
NOKPBITUEM, C OKHOM 117151 mHANKaTopa (PucyHnok A.1);

— no muny uHouKamopa
( epynna cumeonos nocie « NA-1HM.x.»: CKP, C3JI, ’KKH ):

I11-11M. ) — CBETOAMOIHBIN MHIUKATOP KPACHOIO LIBETA;
ITJ1-111M. A) — CBETOAMOIHBINA MHAUKATOP 3€JIEHOIO 1[BETA;
ITJI-111M. — XXKUJAKOKPUCTATUTMYECKUN UHIUKATOP;

— N0 8UOY UMepPAEM0O20 0A81eHUs
( epynna cumeonog nocie « HA-1IM.x.x.»: U, B, H, T, TH ):

ITJI-11IM.x. — npeoOpazoBaTelb U30BITOYHOTO JaBICHNUS,
IT1-11M.x. A) — npeobpaszoBarenb paspexeHus (Bakyyma);
IT1-11M.x. — Hanopomep (MaJioe U30BITOYHOE JIaBJICHHUE);
T11-10M.x x WY — Taromep (Majoe pa3pexeHue);

- 10M.x xJgB]Y  — Tsronanopomep (Majioe JaBICHHUE U PaspexkeHue);

A) DOtn Mmogudukanny mpeodpazoBareneil He MpeaHa3HavYeHbl JUTsl TPUMEHEHHS B cepax pacipoCTpaHeHUs
TOCYJJAPCTBEHHOI'O PETYJIMPOBAHMS 00eCIIeYCHHs] €ANHCTBA N3MEPEHUH, M MOTIekKAT KaJTHOpPOBKE.
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— N0 Mamepuary ceHcopa
( yugppa nocne «MA-10M.x.x.x»: 1,2, 3 ):

IT1-10M.x.x.x — TOJIMCHJIMKOH,;
- 10M.x.x.1 — KEpaMHUKQ;
- 11IM.x.x. — MeMOpaHa 13 HepKaBeIoIIeH cTanm,

— 10 KOHCMPYKYUU NOOKTIOYEHUS K NPOYecc)y
( epynna cumeonos nocne «l11-1IIM.x.x.xx.». M, MB, MM, HI, BC, G, KJI ):

ITI-11IM.x.X.XX — mtynep M20x1,5 ¢ Tpy6koit (Pucynok A.1,a);

[T-11IM.x.X.xX — mryuep M20x1,5 ¢ Bepxuum yruiotHenueM (Pucy-
HOK A.1,0);

HZ[-ILIM.X.X.XXM — mryuep M20x%1,5 ¢ otkpbiToii MemOpanoii (Pucynok
A.1,8);

HI[—IHM.X.X.X:E — WTYIEp Nofa TPyOKy 6x4, HaKuIHAS TaiKa;

- 11IM.x.x.x — mTyuep nog Tpyoky 6x4, ObICTpOCHEMHBIN, TpUMe-
Hsercs Tonbko 1y [I1-1LHHM.BU.MA1, ITJI-11IM.B1.H1;

HI[—IL[M.X.X.XXE — mtynep GY% (Pucynok A.1).

HI[—IHM.X.X.XXEI — mryuep 50,5 MM nox kinamm-coeaunurens (Pucy-
HOK A.2).

— 1O KOHCMPYKYUU IeKMPULECKO20 NOOKNI0YEeHUs
( epynna cumeonos nocne « IA-1HM.x.x.xx.x.»: T'P ):

- 1M x.x.xx xN8d — repMeTH4HbIN pa3béM (Pucynok A.l,a).

3.4 C noMouipl0 MHIUKATOpPA U BCTPOCHHOW TPEXKHOMOUHOW MaHEIW yIpaBiie-
HUS T0JIH30BaTENIb MOXKET OCYIIECTBISATh TPOCMOTP U U3MEHEHNE MapaMeTpoB KOHDH-
rypauuu npeoOpaszoBarelisi: U3MEHATh napameTpsl nudpoBoro ¢uiasTpa U HUGPOBOTO
uHTep(deiica, ycTaHaBIUMBaTh «HOJb» M JHMANMA30H MHAUKAIIMM, BHIOMpATh MapameTphl
uHTepdeiica, MEHATh KOJbI IOCTYTIA.
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4 TexHu4yeckue mapaMeTpbl U XapaKTePUCTHKH

4.1 BxoaHbIe CHTHAJBI

4.1.1 Jlmama3oH U3MEPEHUN ONPENEIAETCA YCTAHOBICHHBIM CEHCOPOM JIaBJICHUS
¥ MOJXET HaxomuThes B uaTepBaine ot 0 no mmoc 4000 xI1a (ot 0 go 40 krc/cm?).
Juanazonsl udmepenuit onpeaensitorcss Bepxuum (BITN) w/unu auxuum (HITH)
peIejIoM U3MEPEHHU YCTaHOBJIEHHOTO CEHCOPa:
— U30BITOUHOTO AaBieHus, klla:

ITJI-11IM.B.x. 11 ot 0 mo 10; 35; 50; 100; 200
ITJI-11IM.B.x. 112 or 0 10 200; 500; 1000; 2000; 4000
ITJI-11IM.B.x.113 or 0 mo 10; 35; 70; 100; 600; 1000; 2500; 4000
ITJI-11IM.B.x.H1 ot 0 10 0,25; 1;2,5;7; 10

VY npeobpa3zoBareseii, He MpeIHAa3HAYCHHBIX JJII IMPUMEHEHHs B cepe pacipo-
CTpPaHEHHS TOCY/IAPCTBEHHOTO PETYIUPOBAHUS OOCCIICUCHHS SIMHCTBA H3MEPEHUH, J0-
MOJIHUTEIbHO UMEIOTCS ANana30Hbl U3MEPEHUN:

— paszpexenus, klla:
IIJ1-11IM.B.x.B1 ot 0 1o -10; -35; -50; -60
I1-1IIM.B.x.T1 ot 0 no -0,25; -1; -2,5; -7; -10

— U30BITOYHOTO JaBJICHUS U pazpexeHus, klla:
I-1IIM.B.x. TH1 +0,25; £1; £2,5; £7; £10

4.1.2 TlpeoOpa3oBarenu BBIACPKUBAIOT B TEUECHHUE JIByX YacOB IMEPETPY3KY IO
BXOJIHOMY JIaBJIEHUIO (pa3pekeHuro) mo 125 % BepxHero (HUKHETO) mpejenna u3Mepe-
HUA.

4.1.3 TaGnuua | cogepKuT CBeIeHUs O JOIMMYCTUMOM TeMIIepaType U XapaKTepH-
CTHUKaX U3MEPSAEMOU CpebL.

Tabnuua 1 - Temneparypa v XapakKTEepUCTUKUA U3MEPSEMOU CPEIbI

Monu¢u- | Temneparypa usmepsiemoii | lonycrumasi padouas Cpena uzmepenust
Kauus cpeabl (TEPMOKOMIIEHCH- |TeMIlepaTrypa usmeps- JAaBJIEeHUS
POBAaHHBIN IUANA30H) eMoii cpebl
HU1,H1, [or0°C no 60 °C ot munyc 40 °C HEarpecCUBHBIE Ta3bl
B1, no +85 °C
T1, TH1
n2 ot munyc 40 °C no +135 °C |otr munyc 40 °C arpecCUBHBIE )KUIKOCTH, TAPHI,
1o +135 °C rasbl
n3 ot munyc 10 °C no +70 °C |ot munyc 40 °C arpeCcCUBHBIE )KUIKOCTH, MYJIbIIbI;
1o +125 °C nuineBas u hapMareBTUIeCKast
MIPOMBIIIIIEHHOCTh
Ilpumeuanue - Ilpeoopazoseamenu npumeHaAOmMca 0711 UBMEPEHUIL 8 cpede, He azPecCUuHOll
K mamepuanam cencopa (noaucunuxkon 6 moougukayusx Ul, Bl, H1, Tl, THI; kepamuka
6 moougpuxkayuu U2, memopana uz neprcaserouieit cmaau 6 moouguxayuu U3) u wumyyepa
(neporcaserowan cmane 12XI18HI10T unu 08X18HI10T ¢ moougukayuu HU3).
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4.1.4 llenu aHANIOrOBOTO BXOAA TaJIbBAHWYECKHU H30JUPOBAaHBI OT LU(POBOrO
uHTepQeiica u TuTaHus npeoOpa3oBaTes.

4.1.5 Yacrora uzmepeHui
1 oOHOBJEHMS peructpa «Pesynbrar namepeHus» 5T

4.1.6 Bpewms ycpeaHeHus BXOAHOTO CUTHAJIA or 1 no 30 c.

4.2 Uupukanus

4.2.1 Ywucno AeCATUYHBIX pa3psAI0B UHIUKATOPA 4
4.2.2 Yacrora OOHOBJICHHS MHIUKALINU 2 I'n.
4.2.3 Tun uaaukaropa xuakokpucramnaeckuit OKKN).

4.2.4 Jlns npuMeHeHHUs BHE cepbl paclpOCTPAHEHHS TOCYAapCTBEHHOIO pEry-
JUpPOBaHUs OOecreyeHus €IMHCTBA M3MEPEHUN BBIMYyCKaeTcsl MoAu(pUKAIUS TEepMO-
npeoOpazoBarelisa co CBETOAUOHBIM HHAuKaropoM (CLN).

4.3 XapakTepuCTHKH UHTepdeiica

4.3.1 ®uzuueckuil ypoBEHb RS-485.
4.3.2 Kontpons Oaiita 10 YETHOCTHU, HEYETHOCTH, OTCYTCTBUE KOHTPOJIS.
4.3.3 Yucno cron-6UTOB 2.
4.3.4 CkopocTh 0OMeHa 1,2;2,4;4,8;9,6; 19,2; 38.,4; 57,6; 115,2 K6on.

4.3.5 KaHanbHBINA YPOBEHb npotokos Modbus RTU wiu Modbus ASCII.
4.3.6 Bpewms oTKIIMKa Ha 3aMpocC «BEIYIIETo», He Ooree 25 Mmc.
4.3.7 MakcuMmaipHas JirHa nockuiku Modbus 256 Gaur
(BKJTIO4Ast CITy>KEOHBIE).

4.3.8 Tun 1nHUM CBA3U JKpaHUpOBaHHAas BUTAs Iapa.
4.3.9 JlnvuHa TWHUU CBS3H, HE OoJiee 1200 m.
4.3.10 Ywucno npeoOpazoareneit, 00beIUHIEMbIX B OIMH CEIMEHT ceTH (0e3 1o-
BTOPUTES) 32.
4.3.11 Jlmana3oH 3a1aHus apecoB ot 1 no 247.
4.3.12 Crpykrypa cetu oO1as muHa.

Ilpumeuanue - Boibop npomoxona, ckopocmu oomena u opyzux napamempos unmepeiica
npouzeooumcs npozpammuo (n. E.5 , Ilpunosxcenue E).

4.4 XapakTepHCTHKH JJIeKTPONUTAHUSA

4.4.1 HanpsoxeHune NUTaHus MOCTOSIHHOTO TOKa or 7 o 35 B.
4.4.2 MouHOCTb, NOTpedIieMas OT UICTOYHHKA TUTAHUS:
— npeoOpazoBareniem ¢ XKKU, ne Oonee 0,6 BT.
— npeobpasosarenem ¢ CIIU ™Y, ne 6onee 2 Br.

A) Otn MmoguuKkanuy mpeodpazoBareneil He MpeAHa3HavYeHb! JUTsl TPIMEHEHUS B cepax pacipoCTpaHeHUs
TOCYapPCTBEHHOTO PETYIMPOBAHMS 00eCIIeYeHHsI €AIMHCTBA N3MEPEHHUH, M OTIekKAT KaIHOpOBKE.
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4.5 KoOHCTPYKTHBHBbIC XapPaKTEPUCTUKHU
4.5.1 Marepuai kopryca U3MEPHUTEIBHOro OJ10Ka AJIFOMUHUEBBIN CIIJIAB.
4.5.2 TlogxiroueHHe BHEIIHUX DIEKTPUUECKUX LIETIEN repmMopasbEm.

4.5.3 JlocTymnHBI 15 3aKa3a CICIYIONIME MPUCOCANHEHNS K MPOLIECCY:

mrynep M20x1,5 ¢ tpyokoit (Pucynok A.1,a),

— mryuep M20x1,5 ¢ BepxHuM ymiotHeHueM (PucyHnok A.1,0),

— mrynep M20x1,5 ¢ orkpertoii MemOpanoii (Pucynoxk A.1,8),

— mrynep noxa [IBX tpyOky 6/4 ¢ HakuaHOM raifikoid,

— mrynep nox [IBX tpyOky 6/4 ObICTpOCHEMHBIHN (TOIBKO JJIsi U30BITOYHOTO JaBJIe-
Hus B Mmonudukamusax « M1y, «H1y)

— mryuep G,

— wrynep ¥50,5 MM nox kiami-coeauHUTeNb (PucyHok A.2).

4.5.4 Marepuain mryuepa, Kjamma Heprkaperotias ctab 12X18HI0T uium
08X18HI10T.

4.5.5 Tlpu mpucoenuueHuu Mpeodpa3oBaress K Mpoieccy TpyOKoi MOXKHO 3aKa-
3aTh MOHTAXHBIC IPUHAJICIKHOCTH KperuieHus mpeoopazonarens ([Ipunoxenne 1).

4.5.6 TabGaputsl npeodpazoBareneit (ITpunoxenue A) 170x147x70 mm.

4.5.7 Macca npeobpa3zoBareneit or 1,0 o 1,8 kr.

4.6 YcjaoBuS IKCIIYyaTAUMH

4.6.1 Kop creneHu 3amuThl, obecnednBaeMon 0007104Kol npeodpa3oBaresiei, oT
MIPOHUKHOBEHUS TBEPBIX YaCTHll, NbLIK U BoAbI 10 'OCT 14254 1P54.
[IpeoOpazoBaTenu, He peIHA3HAYCHHBIC I MpUMEHEHUs B cpepe pacrpocTpa-
HEHHUSI TOCYIapCTBEHHOTO PETYJIUPOBAHUS 0O0CCIICUCHUS €IUHCTBA U3MEPEHUM, HMEIOT
CTCIICHb 3aIUThI IP65.

4.6.2 Ilo yCTOMYMBOCTM K BO3ACHCTBUIO CHUHYCOMJAIbHBIX BHOpauuil 10
I'OCT P 52931 npeobpazoBaTei UMEIOT UCTIOJIHEHHE V2.

4.6.3 Ilo ycToMYMBOCTH K KIMMAaTHYECKUM BO3JEHCTBHUSIM NpeoOpa3oBaTean
umeroT ucnonnenune Y XJI kareropun pasmernienust 4.2* (F'OCT 15150) npu ycnoBusix
DKCIUTyaTaluun:

— TeMIepaTypa OKPYKaroILIEero BO3ayxa ot 5 °C no 50 °C;
— OTHOCHTEJIbHAS BIAXKHOCTh OKPYKAIOIIETO BO3AyXa 10 98 % mipu 35 °C;
— arMocdepHoe JaBICHHE ot 84 no 106,7 xIIa.

[IpeoOpazoBarenu, He TIpeIHA3HAYCHHBIC TSI TPUMEHEHUS B cepe pacipocTpa-
HEHUS TOCYTApCTBEHHOTO PETYIHPOBaHUS OOECIIC€UeHUsI €IWHCTBA HW3MEPEHUH, II0
YCTOWYUBOCTH K KIIMMAaTUYCCKUM BO3JICHCTBHSAM MUMEIOT UCIIOJHEHUS, IPUBEACHHBIC B
tabnune (Tabmauma 2).
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Tabnuua 2 - Knumarnueckoe ucnoiaHenue npeodpazoareneit [1/1-11{M, ne npeanasua-
YEHHBIX JIJIs IPUMEHEHUS B cepe pacpoCTpaHEHUs TOCYAapCTBEHHOTO PETYIMPOBa-
HUS 00eCleUeHusl €IMHCTBA U3MEPEHUI

I'pynna ucnonne- | Bua ucnonne- | Temmeparypa | OTHocuTeabHasi Bjaaxk- | Armocdep-
HHS 110 HHS 110 OKPY/KAIOIIero| HOCTh OKPYKAKIIEro HOe J1aBJie-
I'OCT P 52931 I'oCT 15150 BO3/1yXa BO3/1yXa HHE
C2 YXII3.1* ot munyc 40 °C| a0 100 % mpu 35 °C u 60- |or 84
1o toc 70 °C | nee HU3KUX Temmeparypax, 1o 106,7 klla
C KOHJEHCALIMEN BIaru
C3 YXJI3.1% ot munyc 10 °C|nmo 95 % npu 35 °C u 60- |ot 84
1o toc 50 °C | nee HU3KKUX Temneparypax, (1o 106,7 kIla
0e3 KOHJCHCAIlUH BIaru
Ilpumeuanue - I pynna ucnonnenusa «C2» monvko 014 npeodpazosameneil ¢ KepamuuecKum
cencopom (HU2) co ceemoouoonvim unouxamopom (C3J1, CKP).

4.7 Tloka3areJu HAJAEKHOCTH.

4.7.1 IlpeoOpazoBaTenu OTHOCSTCS K PEMOHTHPYEMBbIM U BOCCTAaHABIMBAEMbIM

HU3CIHAM.

4.7.2 TlpeoOpazoBaTenu pacCUMTaHbl HA KPYIIIOCYTOYHYIO padoTy.

4.7.3 BpeMs ycTaHOBIIEHUS pabOYEro pexxuma He Oosiee 15 muH.
4.7.4 Cpennsigs HapaOOTKa Ha OTKa3 HE MEHEE 32 000 u.
4.7.5 Cpenanuit cpok ciyx0bl 10 ner.
Cmp.
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5 XapakrepucTuxku

5.1 Ilpenensl nomyckaeMoil OCHOBHOW MPUBEAEHHON MOrPEIIHOCTH Mpeodpas3o-
BaTEJIEN HE MPEBBIIIAIOT +0,5 %
(mo 3aka3zy +0,25 %, HO ToIBKO JUIsl Uana3oHoB u3Mepenus oonee 40 kl1a).

5.2 Tlpenen nmomyckaemoul IONOTHUTEIBHON MPUBEIEHHON MOTPEIIHOCTH, BBI-
3BaHHOM M3MEHEHUEM TEMIIEPATYPBI OKPYKAKOMIEro Bo3ayxa Ha kaxasle 10 °C mo or-
HOIIIEHUIO K HOPMaJIbHBIM YCIIOBHUSIM, HE MPEBBIIAET MOJIOBUHBI OCHOBHOM MOTPELIHO-
CTH.

5.3 Jlns npuMeHeHus BHE cepbl pacpOCTpaHEHUsS! TOCYIAPCTBEHHOTO PETyIu-
poBaHMs 0OecrieueHUs €IMHCTBA U3MEPEHUH BBINTYCKAaOTC MOAUPUKALIMK TTpeoOpa3o-

BaTelsl C MpeleiaMy JOMYCKaeMOW OCHOBHOW MPHUBENEHHOW morpemHoctd +1,5 %,
+2.5 %.

Cmp.
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6 CocraB u3neaus

6.1 B xommiext nocrasku I1J]-11IM Bxomsar V:

— mpeoOpazoBarens AaBienus mudposoi [1/1-11IM | wr.
— PYKOBOJCTBO 10 3KcmutyaTanuu (P9) 1 k3.
— nacnopt (IIC) 1 7x3.
— MeToauka nosepku (MII) 1 5x3.”
— IITyUEp JUIs MOAKIIOYSHHS THEBMOTPYOKH MPH MPOBEICHUN HACTPONKHU

WM NOBEPKH (KamnuOpoBku) Mogupukauii «1U2», «13» 1 mr.”
Ipumeuanusn

1 Hucmpykyua no nacmpoiike (HH) nocmaensemcsa no 3anpocy.
2 Jlonyckaemcsa npunazams no 0onomy xkzemnaapy P3, HH, MII u ooun wumyyep na nap-
muto 0o 10 npeodpazosameneii, nocmaenaemplx 6 00uH aopec.

6.2 IlpuHajIeKHOCTH.

JIOMIOJTHUTENIBHO UITK OTEJIBHO MOXKHO 3aKa3aTh:
— KoMIUIeKT Kperexa Ha cteny (IIpunoxenue U, Pucynok U.1) wim Ha TpyOy (PHcy-
HOK WM.2) mis mpeoOpaszoBareneil MallbIX TaBICHHWH, MOAKIIOYAeMBIX K TIPOIECCY
[1BX Tpy0OKoii;
— 000b1Ky BBapHyto (Pucynox M.3) nnsa duxcanuu npeoOpaszoBaresis Ha 00BEKTE C
noMouipo mrynepa M20x1,5.

6.3 IIpumep odopmieHus 3akasa.
[Tpunoxenne K comepxut mmdp 3akaza U TaOIUIy BBITYCKAa€MbIX MOIU(]HKA-

UAN.

I[OHOJ'IHI/ITCJ'IBHBIC Tp€6OBaHI/I5{ U TPHUHAIC)KHOCTH YKa3bIBAIOTCSA B 3aKa3Cc B

MIPOU3BOJILHOMN (hopme:

— XapaKTEepPUCTHKA U3MEPSEMOM CpeJibl (arpeCCUBHOCTD, BA3KOCTh H JIp.),
— XapaKTEePUCTHKA OKPYXKAIOIIeH cpenbl (TeMIeparypa, BIaXHOCTh U JIp.),
— KperieHue npeoodpazonares (0e3 KperuieHus, Ha CTEeHY, Ha TPyOy; O0OBIIIKa).

[Ipumep 3aka3sa:
« IA-1IM.B.2JKKU.MB.U2.I'P.(0...600).I'TI - npecobpa3zoBarenb H30BITOYHOTO

naBiaenus or 0 mo 600 klla ¢ wmHTepdeiicom RS-485 m KMAKOKPUCTATIMYECKUM
1u(POBHIM UHAUKATOPOM, CEHCOp KepamMHuueckuii, mryuep M20x1,5 ¢ BepXHUM YIUIOT-
HEHUEM, TepMOpa3bEM, rOCOBepKa. [Jonornumenshas ungopmayus: n3MmepsieMas cpe-
J1a - MaIllIMHHOE MAacJo ».
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7 YcrpoiicTBo 1 padora nmpeodpasoBaresisi

7.1 YcrpoicTBO npeodpasoBarelisi

7.1.1 W3meputenbHblid OMOK mIpeoOpa3oBaresis KOHCTPYKTHBHO BBIIIOJHEH B
BU/JIE JABYX I€YATHBIX IUIAT:
— TuUlaTa UHAUKAIKUK (BEPXHSIs),
— Tuiata BXoAa (HUXKHSA).

7.1.2 Ha miare nHAMKAMA PACHOJIOKEHBI AJIEMEHTbI HHAUKAIMA U YIIPABJICHUS:
1M(POBOM YETHIPEXPA3PSAHBIA UHIUKATOP,
— KHOIIKA YBEIUYCHUS 3HAUCHUS ITUDPHI @,
— KHOIIKa IepEMENIEHUSI 10 MO3UIUAM HUGP @,
— KHOIIKa BBOJIa mapameTpa @,
— MUKPOKOHTPOJIIEP ISl YIIPaBJIEHUSI UHIUKATOPOM, KHOTIKAMU U OOMEHa TaHHBIMU
yepe3 JoKalbHYyIo ceTb Modbus.

7.1.3 Ha muare BXoa pacIioyokKeHbl JIEMEHTBI U3MEPEHUS U IUTAHUSA:
— MHKPOKOHTPOJUIEP IJIsl U3MEPEHUS U 00pabOTKU CUTHAJIOB C CEHCOPOB JABJICHUS U
TeMIIepaTyphl,
— CEHCOp JaBiieHus (AJ1s ra30B MaJIOro JaBJICHUS).

7.1.4 CeHcop naBieHHUs, PACIOJIOKEHHBIM Ha IUIaT€ BXO/Aa, COCAMHSETCS CO
MITYIIEPOM TPYOKOA.

7.1.5 CeHcop naBieHUs, PACIOJOKEHHBIM B IITyLEPE, COECAUHSAETCS C IUIATON
BXOJIa THOKUMH TPOBOJIAMHU.

7.2 IlpuHuun geiicTBus npeodpasoBarest

7.2.1 BxomHOW cUTHaN ¢ TEH30METPUUYECKOIO CEHCOpa JaBJEHUs Mpeodpa3oBa-
TeIb OUU(POBBIBAECT, BHIBOAUT HA MHAMKATOP U, MO 3alpOCy, B CUCTEMY BEPXHETO
ypoBHs uepe3 uudpooit uaTepdeiic RS-485 mo nporokomy Modbus.

7.2.2 PucyHok | mosicHsieT yCTpOICTBO U paboTy mpeodpa3oBaress.

7.2.3 TlpeoGpa3oBarenb MNpPEACTaBISET COOOW MHKPOKOHTPOJUIEPHOE YCTPOM-
CTBO. MuKpokoHTposuiep 00paboTKH curHaiga oOecrneyuBaeT aHajoro-nudpoBoe
npeoOpa3oBaHue, JIMHEAPU3ALUI0 U KOPPEKLHUIO XapaKTePUCTHKU CUTHaja ceHcopa
naBieHusi. MUKpoOKoHTpoJuiep nudpoBoit 00paboTKM 0OecredrBaeT ymnpaBieHne Kiia-
BUATYypOU, MHIWKATOPaMH 1 OOMEHOM JTaHHBIMHU 10 JIOKAJIbHOM CETH.

NMiynbCHBIN cTaOuan3aTop oOecreunBaeT NMUTAaHUE HampsskeHueM S B MuKpo-
KOHTpoJiepa uudpoBoil 00padoTku, npaiiBepa RS-485, HHAMKATOPOB U U30JIUPYIOLLIE-
ro DC-DC konBeptepa. BxonHyto yacth npeodpaszoBaresst nutaeT uzonupyromuii DC-
DC konBeprep. OnTon30a4TOphl 00€CIEUNBAIOT TAIbBAHUYECKYIO U30JSIUI0 CUTHAIIOB
BXO/IHOW U UHTEpPECcCHOM yacTel.

7.2.4 llpu ynpaeinenun mpeoOpaszoBaresieM 10 JIOKaJbHOM cetd Modbus, kia-
BHATypa IpeoOpa3oBarellss UMEET IIPUOPUTET B YIIPABIICHHH.

Cmp.
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8 VYka3zanmus mep O0e3omacHocTH

8.1 Tlo cmocoOy 3amuThl YeloBeKa OT MOPAKEHUS JICKTPUUESCKUM TOKOM
npeobdpazoBareny cooTBeTcTBYIOT Kiacey I mo 'OCT 12.2.007.0.

8.2 HOI[KJHO‘I@HI/IG BXO/HBIX U BBIXOJHBIX CUTHAJIOB ITPOU3BOJUTH COITIACHO Map-
KHPOBKC IIPpHU OTKIFOYCHHOM HAIIPSKCHWUHW TN TAHUA.

8.3 He nomyckaercst sKkcmulyaTainusi mpeoOpasoBareiieil B cucrtemax, padbouee
JIABJICHUE B KOTOPBIX MOXKET MPEBBILIATH JOMYCTUMbIE 3HaYeHus (cMoTpu 11. 4.1.1).

8.4 TlpucoenuHeHHEe W OTCOCIMHEHHE IpeoOpa3oBareiicii OT MarucCTpalid, TO-
BOJISIIIICH M3MEPSEMYIO Cpeay, JOHKHO MPOU3BOJIUTHCS TOCHE 3aKPBITHS BEHTHIS Ha
JUHUHU TIepe]] Tpeodpas3oBaresieM U copoca JaBieHus (Bakyyma) 10 aTMoCchepHOTo.

8.5 He momyckaercsi mpoBOpauMBAaHUE KOPITyCa MO OTHOILIECHUIO K 3alIUTHON H
KpenéXHOU apMarype.

8.6 He pomyckaercs nmpuMeHeHUE mpeoOpa3zoBarensi Il U3MEPEHUsl MapaMmeT-
POB CpeJl, arpeCCUBHBIX K MaTepuaiaM, KOHTAaKTUPYIOIIUM C U3MEPSEMOM cpeoil.
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9 TIloaroroBka Kk padore

9.1 BHeuHuii ocMoTp.

[Tocne pacriakoBKU BBISIBUTH CIEAYIOIINE COOTBETCTBHUSL:
— mpeoOpas3oBaresb JOHKEH ObITh YKOMIUIEKTOBAH B COOTBETCTBUU C MACTIOPTOM;
— 3aBOJICKOM HOMED JIOJIKEH COOTBETCTBOBATh YKA3aHHOMY B MAacCIOPTE;
— mpeoOpa3oBarelib HE JIOJDKEH UMETh MEXaHUYECKUX MOBPEXKICHUI.

9.2 Tlopsanok yCTaHOBKH.

9.2.1 Ilpu BeIOOpE MecTa YCTAHOBKH HEOOXOAMMO YUUTHIBATH CIEAYIOLIEE:
— MecTa yCTaHOBKHM MpeoOpasoBareiield JOHKHBI 00ecreurBaTh YIOOHBIE YCIOBUS
JUTsl HAOMIO/IEHU S MTOKa3aHUi, 0OCITyKUBAaHUSA U JEMOHTAXA;
— TEMIIepaTypa OKPY’KarOIIEro BO3AyXa JOKHA COOTBETCTBOBATh 3HAUCHUSIM, YKa-
3aHHBIM B II. 4.1.3.

9.2.2 TlpeobpazoBarenb PUKCUPYIOT ¢ MOMOLIBIO HITylepa. [Ipu nonkiroueHun
MpoIecCy HUMIMYIbCHOM TpyOKoW mpeoOpaszoBaresib (UKCUPYIOT C TMOMOIIBIO

KOMIUIEKTa Kpereka Ha CTEHY WM Ha TPyoOy.

9.2.3 He crmeayer momyckaTh MeperpeBa W MEpeoXJIaxACHHS MpeoOpa3oBaTesl.

JKMIKOKpHCTAINIMYECKUM HHAMKATOP 3aMep3aeT npu temneparype Huxe Munyc 40 °C

BBIXOJIUT U3 CTPOs Mpu Temreparype Boiie mioc 80 °C.

9.2.4 Cobpats cxeMy BHemHuX coeauHenuit (Ilpunoxenue B).

— OTBepHYTh U BBIHYTh (PUKCUPYIOUIUI BUHT AJieKTpuueckoro coenunurens (Pucy-
HOK 2). CHATh coenuuuTenb ¢ 0a3bl (PucyHok 3) M BBIABUHYTH €r0 KOHTAKTHYIO
9acTh, TOJIKasi XBOCTOBUK B OTBEPCTUHU YCTAHOBKHU (DMKCHPYIOIIETO BUHTA.

— Ilponyctuth coenuauUTENbHBIN Kabenb (coeauHeHnne PG7 — xabenb ¢ HapyXKHBIM
auameTpoM 4-6 MM) yepe3 repMETUYHBINA BBOJ, COEIMHUTENS U MOJIKIFOYUTh €ro Ipo-
BOJIa K KOHTAaKTaM COITIACHO MAPKHPOBKE («+» KOHTAKT 1, «-» KOHTAKT 2).

— Hanetb KOHTaKTHYIO 4acTh coequHuTeNs Ha 0a3y. Hamers kopmyc coequHuTeNs Ha
KOHTaKTHYIO 4acTh M 3aTSHYTh HaKWJHYIO TrailKy TeépMOBBO/A, KOHTPOJHPYS Kaye-
CTBO YIUIOTHEHHUS. BCTaBUTh U 3aBEpHYTh (DUKCUPYIOLIUI BUHT.

30 OTBepcTHe YCTaHOBKU
(UKCHPYIONIETo BHHTA

d [0
i L]

Pucynox 2 - Coenunurens snekrpuueckuit DIN 43650 (ISO 4400), dopma A

KonrtakTHas yacth
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Pucynox 3 - baza ms coenunutens snekrpudeckoro DIN 43650 (ISO 4400), dopma A

9.2.5 Tlocne moHTaxa npeoOpazoBaTeneil He00X0UMO IPOBEPUTH MECTA COETHU -

HCHUM Ha IrCpMETUYHOCTD ITPpHU MaKCUMAJIbHOM pa60qu JaBJICHUU.

9.2.6 Ilpu HeobxogumocTH HacTpouTh napametpsl (IIpunoxenne E).

Cmp.
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10 Pexumbl padoThl MpeodpasoBaresisi

10.1 Bruaw4enmne nmpeodpa3oBareis

[IpeoOpazoBatensy numeer Tpu pexkuma padotel: «M3mepenuey», «Hactpoiika» u
«Metponorusy.

[Ipu BKIIOYEHMHU NUTAHUS TpeoOpa3oBaTellb ABTOMAaTUUYECKHU MEPEXOAUT B PEKUM
«M3mepenue» u paboTaeT 1o paHee HaCTPOCHHBIM MTapaMeTpaMm.

10.2 Pexum «M3mepeHue»

B pexxume «M3mepenne» npeodbpa3zoBaTeib U3MEPSIET BXOIHON CUTHAI C JaT4rKa
JABJICHUSI, BBIBOJIUT PE3yIbTaT U3MEPEHUSI HA UHANKATOP U CUTHAIU3UPYET O COCTOS -
HUU BXOJIHOTO CHTHAJIa MUTAaHUEM MHJIUKATOpa (TP BBIXOJIE JIaBJIICHUS 3a IHANa30H W3-
Mepenus), win Hagmucsimu «H 1 n «L oy (pu BeIXOzE 32 TIpeensl AuanazoHa oToopa-
KEHUS UHJIUKATOPA).

10.2.1 Ha3nauenue MHAUKATOPOB B pexume «3mepenuey.
YeTrpipéxpas3psaHbIA HHIAKATOP CIYKHUT JJIsl OTOOpaKCHHS 3HAYCHUS TTOJJAHHOTO
Ha BXOJI IpeoOpa3oBarells TaBICHUS.
Muranue uHANKATOpa TOBOPUT O BBIXOJE NIABJICHUS 3a TUANa30H U3MEPEHUSI.
MosBnenue muraomeit magmac:  SHit K wm Lo E  osmavaer BoI-
XOJ1 3HAYEHUS JIaBJICHUS 3a JUana3oH oToOpakeHust nHaukaropa («-1999»...«9999» 6e3
y4€Ta MOJOKCHHS ICCATUIHON TOYKH).
«RS» — emMHUYHBIN JBYXIIBETHBINH WHIUKATOP CBS3H:
— muranue «RS» 3enéupiM BeTOM — cBA3b 110 «Modbusy 0e3 ommnooK;
— muranue «RS» KpacHBIM IIBETOM — OIITMOKA CBS3H.

10.2.2 HasHadyeHue KHOIOK B pexume «3mepenuey.
[Ipy OIHOBPEMEHHOM Ha)KaTUU KHOIIOK @uOu yaepKaHuu 0osee TpEX CeKyHT
MPOU3BOJIMUTCS BXOJI B IJIABHOE MEHIO pexnma «Hactporikay.

10.3 Pesxkum «Hacrpoiika»
B rmaBHOM MeHIO pexxuma «HacTporka» TpH IyHKTa:

«r3k»  — BoccTaHOBIeHME 3aBOACKMX HACTPOEK M CMEHA KoJa JOCTYNa K Ha-
cTpoiikaM «~ a» 1 «F. 10y;

«r5» - s3amaHue mapameTpoB MU(POBOro UHTEpdeiica,

«A.1n»  —3anamwe muana3’oHOB M3MepEHNMIt M MHAMKAIINH, TIOJOKEHHS 3aMATOH Ha

nudpoBOM MHAMKATOpE, PyHKIMH MpeoOpa3oBaHus Auarna3zoHa U3Mepe-
HUM B IMANa30H UHAUKAIUY, AUaa30Ha Ipeo0pa3oBaHus, SAMHUI] U3Me-
pEHUs, KOJIMYECTBAa YCPEIHSEMbIX M3MEpPEHUH, yckopurens ¢uiabrpa u
nopora cpabaTbIBaHUs YCKOpUTENs (GUIbTPa, a TAK)KE KOPPEKLUs HyIs U
HAKJIOHA XapaKTEpUCTUKU MTPeoOpa3oBaTes.

Bce ycTraHoBneHHBIE TapaMeTphl XPaHTCSA B JHEPrOHE3aBUCUMON MTaMSITH.

Ecnu Bbixo u3 pexkuma «HacTpoiika» npousBe€H HEKOPPEKTHO (HApUMeEp, OT-
KJIFOYEHUE MUTaHUs MpeoOpa3oBaTelisi), COXpaHEHUE MOCIEIHEr0 BBOAUMOIO MapameT-
pa HE MPOU3BOAUTCA.

[Tpunoxenne E conepxut noapodHoe onucanue pexxuma «Hactpoiikay.
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10.4 Pexum «MetpoJiorus»

Pexnm «MeTponorush» UCnoyb3yeTcsl Il HACTPOMKU METPOJIOTUYECKUX XapaK-
TEPUCTUK IpeoOpa3oBaTesiel U M3JIOKEH B COOTBETCTBYHOIIEeW WMHCTpykuumu mo Ha-
ctporike AB/I11.406233.005.021H, BeICBUIaEMOM 1O 3aIIPOCY.
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11 IIpoToxoJ B3auMOJAeHCTBHS ¢ BeAYUIUM YCTPOICTBOM JIOKAJIBLHOM CeTH

11.1 TIporoxon B3ammomeicTBus npeobpasosarens (nanee BEJJOMBIN) u ma-
cTepa cetu (nanee BEI[YHIHPT) perTaMeHTHpyeT NporeAyphl oOMeHa uHbOpMaIHe
Ha (U3UYECKOM U KaHaJIbHOM ypoBHsX. [IpeoOpaszoBarens peanusyeT HEOOXOTUMYIO
gacTh ¢yHkiui npotokona Modbus (RTU, ASCII) ¢ yaerom cnienudukn mpeodpazopa-
TeJIsl, KOTOpasi OMUCaHa B JAHHOM JIOKyMEHTE.

11.2 TlpeobpazoBaTeiib, MOJKIIOUAEMBIN K JIOKAJIBHOM CETH, Ha3bIBACTCS TaAKXKe
y31oMm cetd u umeet aapec (ot 1 go 247). BEJJOMBIE B cetn maccuBHBI, JIFOOOM 00-
MEH JlaHHbIMU uHHUIMHpyeTcs MactepoM cetu (BEJAVYILMM). Mactepom MOXET BbI-
CTynaTrh KOMIbIOTEp WK KOHTposuiep. Mactep nepenaér BE/JIOMbBIM napamerpsl Ha-
CTPOMKH, KOMAH/bl YIIPABJICHHS U CUUTHIBAECT TEKYIIUE JAHHBIE.

11.3 CkopocTh oOMeHa AaHHBIMH MOXET BblOMpaThcs w3 psnpa: 1200, 2400,
4800, 9600, 19200, 38400, 57600, 115200 6uT B cekyHay. Beibop ckopocTu nepegauu
MOXXET OCyImIecTBIAThCS myTéM dopmupoanus BEYIIIVM cnenuanbHOM KOMaHIBI
unu ¢ nepeaneit nanenu BEJJOMOI'O B pexumMe ero nporpaMMHUpPOBaHHUS.

11.4 OOMeH maHHBIMH BEIETCS MOCHUIKAMU U3 HECKOJIbKUX OaiT. dopmar Oaiita
cootBeTcTBYeT (hopmary UART u nipuBesieH HIKE:

CTAPT-6ut | DO (Mnagmmii) | D1 | D2 | D3 | D4 | D5 | D6 | D7 (ctapmmii) | P | CTOII-6ur

0 0/1 0/110/1]0/1]0/1]0/1]0/1 0/1 0/1 1

bur «P» mpencrasnser coboli OUT AOMONMHEHHS 10 YETHOCTH (HEYETHOCTH) WU
CTOM-OUT B 3aBUCUMOCTH OT KOH(UTrypaluu KOMMYHHMKAIlMOHHOTrO mnopra. JlnuHa
IMOCHUIKU cocTaBisgeT 11 Our.

11.5 Bpewms mexnay okoHuanuem npuéma nocsuiku ot BEJVIIEI'O u Hauamom
Bbilau BEJIOMBIM otBeta He nomkHO npeBsimarh 100 mc (TaiiM-ayT).

BEJIYILIMII ue nomkeH mepenaBarh 3ampoc HE B OJMH W3 HOIKIIOUEHHEIX K JIO-
kasnpHOM cetn BEJIOMBIX (a He Tonbko B JaHHBIM mpeoOpaszoBareiib) 0 TEX MOp,
MOKa HE IMOJy4YeH OTBET Ha MpeIbLAyLIui 3arnpoc (KpoMme IMIHMPOKOBEIIATENbHOT0) WU
IoKa He uctek TanM-ayT. Cneayronuii 3anpoc BEJIOMOMY nociie mmpokoBemaTenb-
HOT'O MOKET OBITh IepesiaH He paHee ueM uepes 100 mMc mocie ero 3aBepIieHus.

11.6 Ecom npu npméme mapopmaruu ot BEIAVYIIEI'O npownsomma ommOka
npuéma cron-outa wm CRC-koma, 3ampoc UTHOpPHUpPYETCS U OTBET HEe (hopmupyeTcs.
Jloruka pa6otrer BEJIOMOI'O wuHMOManIu3upyeT Mpouenypy HOpuéMa OudepeaHon
MOCBUIKH.

11.7 Hu omno coobmenue, ormnpasisiemoe B aapec BEJJOMOI'O, e Moxet
ObITh JyHHEE 255 Oaiit, Britouas aapec y3ia u CRC-kon. CooOrienust 0oabiien 1iu-
Hbl urHopupytorcst BEJIOMbBIM u otBeT He hopMupyeTcs.

11.8 Ecnu 3anpoc ycnemno npusat, Ho BEJIOMbBIU no kakum-nm16o npuanHam
HE MOXET BBITIOJIHUTh KOMaH]Y, MIPEANMUCHIBAEMYIO 3TUM 3alipocoM, GopMHUPYETCs UC-
KIIFOUUTENbHBINA OTBET (cMoTpH IIpunoxenue XK).

11.9 Jlynst BEIYMCICHUS MUKINYECKOTO M30BITOYHOTO KOHTpOoibHOTO Koja (CRC-
KOJIa) UCIIOJIb3YEeTCs allTOPUTM, PEKOMEHI0BaHHbIN ¢upmort Modicon.
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12 Ha3HaveHHe PerucTpoB npeodpazoBare’is

12.1 TIpeoOpa3zoBaTeinb MOAIEPKUBAET CIEAYIOIINE MapaMeTphl uHTEepdeica:
— CKOpOCTh OOMEHA JIaHHBIMH:
1200, 2400, 4800, 9600, 19200, 38400, 57600, 115200 6urt/c;
— KOHTPOJIb YETHOCTHU, HEYETHOCTH UJIU OTCYTCTBUE KOHTPOJIS;
— 2 cron-0ura;

— ¢dopmar Modbus cooOrennit RTU unu ASCII;
— aJIpec yCTpOWCTBA B CETH ot 1 o 247,
— MakcumaibHas JuHa nocbuiku Modbus 255 GairT.

12.2 Tlpu BbIllyCKE U3 TPOU3BOACTBA YCTAHOBIJICHBI CIEAYIOIINE MTapaMETPhl HUH-
tepdeiica:

— CKOpOCTh OOMEHa 9,6 Kour/c;
— KOHTPOJIb YETHOCTHU OTKJIFOUCH;
— KOJIMYECTBO CTON-OUTOB 2;
— ¢opmar coobmienuit Modbus RTU;
— azapec npeoOpa3oBaTelis 1.

12.3 OO6nmacte perucTpoBOW TMaMSTH, NMPEAHA3HAUYCHHAS JJIS YTCHHSI W 3aIUCH
uH(pOpMaIK, BKIIOYAET B ceds 178 perucTpoB, BKIOYas 3ape3epBUPOBAHHBIE 11 MO-
JepHU3aluu npeodpazonarenst peructpsol (Tadbmnuna 3). i yTeHus: 10CTYIHbBI BCE 3TH
perucTpol (KpoMe 3ape3epBUPOBAHHBIX ), & JJI 3aIIMCH TOJIBKO UX YaCTh.

Tabnuna 3 comepKuT ciaeayomnme o003HauYCHUS:

r — PETUCTP JOCTYIICH TOJIBKO JIJIsl YTCHUS;

r/wX — perucTp AOCTYIEH JJi1 YTCHHS, a 3alHUCh B JJAHHBIN PErucTp pasperieHa
pHu ycaoBuH, 9Tto OUT «X» B peructpe 0006h ycranosieH B «1» (ycTaHOBKa 3TUX OM-
TOB BO3MO>KHA TOJILKO C IyJIbTa MpeoOpazoBaressi, a cOpoc — ¢ MyibTa U MO CETH);

h — CUMBOJI, CTOSIIIIUN B KOHIIE ITU(POBBIX BHIPAKEHU, 03HAYAET MIECTHA A -
TEPUYHBIN (opMaT 0OTOOPAKEHUS TIPEICTABICHHBIX BETUYHH.

Pe3ynbrar uaMepeHus JaBieHUs, MUHUMAJIbHBIA U MaKCHUMAaJbHbIN MOPOTU J1aB-
JICHUS, a TaKXKe 3HAYCHUS TOYCK JMHEAPU3allud TPEICTABICHBI YETHIPEXOANTOBBIMU
yucinamu B ¢opmare floatd (Float Single Format mo IEEE-754), pasmeménnbiMu B
peructpax mno npuHuuny big-Endian (crapmmii nepssiif). Hampumep, naBnenue
7.63 klla = 40F428F6h, npeacrasneno kak 40F4h B peructpe BOh u 28F6h B peructpe
B2h.
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Ta6nuua 3 - Peructposas kapra [1/1-11IM

Homep Onucanne Hoctyn | ®yukuuu | Jlomyctumbie IIpumeuyanue
perucrpa aocTyna 3HAYEHHS
0000h Yacrora nepenaun | r/wl 3,6,16 0000h-0007h | 0000h — 1200 6uT/c
«bAud) 1-7 0001h — 2400 6ut/c
0002h — 4800 out/c
0003h — 9600 ouTt/c
0004h — 19200 6ut/c
0005h — 38400 6ut/c
0006h — 57600 6uTt/c
0007h — 115200 6ut/c
0001h Kontpons r/'wl 3,6,16 0000h-0003h | 0000h — BEIKITIOUEH
«PRAr 1y 0-3 0001h — BeIKITIOUEH
0002h — uétHOCTH
0003h — HeuétHOCTH
0002h [Ipotokon r/wl 3,6,16 0000h, 0001h | 0000h — Modbus RTU
«Praky 0,1 0001h — Modbus ASCII
0003h CerteBoii azpec r/'wl 3,6,16 0001h-00F7h
npeoOpaszoBaTes 1-247
«Adry
0004h Pasnenmurenpupnii | r/wl 3,6,16 0000h-00FFh | Tomeko miusg
CHUMBOJI JJIsI 0-255 Modbus ASCIT"
ASCII «5EP)y
0005h ITonoxenue gecsa- | r/w2 3,6,16 0000h-0004h |0 - « O,
TUYHOU TOUKH 0-4 1-« 0Oy
«dPy 2-« 00y
3-« 000y
4 - 0000y
0006h Pazpemenue no- r/wl 3,6,16 0000h 6ut 0 — HaCTpOWKH ypOBHS
CTyIla K HaCTPOii- MOXHO Tomb- | «SEEy (MeTponorus)
kam «r 2Eny KO 3alPeTHTh | GuT 1 — HACTPOMKH « »
JOCTYI KO 6uT 2 — Hactpoiiku «F. 11y
BCEM Ha-
CTpONKaM
0007h- 3ape3epBHpPOBaHO
-006Fh
0070h, CiyxeOHbIe
0087h
0088h, 3ape3epBHUPOBaHO
008%h
008 Ah- CyxeOHbIe
-008Ch
008Dh, 3ape3epBUPOBAHO
008Fh
0090h, MunumanbHoe /w2 3,16 C4F9E000h- | Yucino B popmare float4.
0091h 3HaYeHue usMeps- | 2 461C3C00h Tonbko 11 pexxuma
€MOIi BeJTMUHHBI -1999...49999 | 0001h — «iP.id»
IS TIepecyeTa B (cm. peructp 009Ch)"
3HAUCHHUE WH/INKA-
mun  « nPLy
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Homep Onucanue Hoctyn | ®yukuuu | Jlomyctumbie IIpumeyanue
perucrtpa JAoCTyma 3HAYeHHS
0092h, MaxkcumanbsHoe /w2 3,16 C4F9E000h- | Yucno B popmare float4.
0093h 3HaYeHue uimMeps- | 2 461C3C00h Tonpko 11 pexxuma
€MOIi BeTTUUHHBI -1999...49999 | 0001h — «iP.id»
IS TIEpecyeTa B (cm. peructp 009Ch)"
3HAYCHHUE WHINKA-
1017071
« lnP.H»
0094h, 3HaueHue UHANKA- | /W2 3,16 C4F9E000h- | Yucno B popmare float4
0095h WY JUISI MUHU- 2 461C3C00h
MaJIbHOTO 3HaYe- -1999...+9999
HHUS UBMEPSIEMOH
BEJTUYUHBI
0096h, 3HaueHue WHAUKa- | 1/w2 3,16 C4F9E000h- | Yucmno B ¢popmare floatd
0097h IIUU A1 MaKCH- 2 461C3C00h
MaJIbHOTO 3Ha4ye- -1999...4+9999
HUS UBMEPSIEMOM
BEJTUYHHBI
« lndH»
0098h- 3ape3epBUPOBAHO
-009Ah
009Bh OyHKws npeod- | r/w2 3,6,16 0000h-0001h | O - nuHEeitHOE TIPE0dpazo-
pa3oBaHuUsI BXOJ- 0-1 BaHHE;
HOTO CHUTHAJIa 1 - u3BJICUCHNE KBAAPATHO-
«Funcy r'0 KOpHS
009Ch Enununer uzmepe- | r/w2 3,6,16 0000h-000Bh | 0000h — «AS.1S» - B enu-
HHUS BXOJIHOT'O CHT- 0-11 HULIAX, B KOTOpPBIX Ha-
Hana «un 1ky CTpOEH IpeoOpazoBaTeb;
0001h — «iP.id» - cBoGOA-
HOE npeoOpa3oBaHue
nuanaszona (InP.H-InP.L) B
nuanasoH (IndH-IndL);
0002h — I1a (Pa);
0003h — kIIa (kPa);
0004h — MIla (MPa);
0005h — krc/em? (kgs);
0006h — m6ap (mbar);
0007h — 6ap (bar);
0008h — MM BOJISTHOTO
cronba (mmH,0);
0009h — mrotiM  BOASIHOTO
cronba (inH,0);
000Ah — MM pTyTHOTO
cronba (mmHg);
000Bh — mroiim  pTyTHOTO
cronba (inHg);
000Ch — ¢ynr Ha KBaI-
paTHBIN JF0UM (psi).
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Homep Onucanue Hoctyn | ®yukuuu | Jlomyctumbie IIpumeyanue
perucrpa AocTymna 3HAYeHHS
009Dh Koppektuposka /w2 3,6 0000h Basxen Tonbko QaxT 3amnm-
HYJISI BXOTHOTO cH
CUTHasa
«d Pry
009Eh Koppektuposka /w2 3,6 0000h Baxxen Tonbko ¢akt 3amnu-
ko3¢ purrenTa cu
YCHIICHHUS U3MEPH-
TEJILHOTO TPaKTa
«e Pry
009Fh Bpewms ycpenne- /w2 3,6 0000h-001Eh | B cexynmax
uus «F (LEy 0-30
00AOh- 3ape3epBUPOBAHO
-00AEh
00AFh Kon ommbku r 3 0000h...0002h | ITepeueHs KOAOB OMIUOOK:
0-2 cMmotpHu [lpunoxenue /|
00BOh, Pesynbrar uzmepe- | r 3 Yucno B popmare floatd
00B1h HYS B €IMHULIAX

WHIWKAIIAU

) B apyrux pexuMax perucTp He MCIONb3yeTCs

Cmp.

26

AB/[l1.406233.005.04P3

NNam

Cmp.

Ne dokym.

lNodnuck

Hama




13 Ilepeyensb pynkumiit Modbus, peaiu3oBaHHBIX B IpeoOpasoBaresie

B mpeoGpaszoBarene peanuszoBaHbl Bocemb (pyHKmmii mporokona Modbus u 14
noadpyukuuii Gynkun «Auarnoctuka» (cmotpu Ilpunoxenue 3).

Kon Kon HaunmenoBaHue
(pyHkmuu | oA yHKUHU ¢yHKuM / noAQpyHKIUH
3 (03h) UreHue coaepKUMOTro PETUCTPOB XpaHEHUS
4 (04h) Urenue coaepKUMOro BXOAHBIX PETUCTPOB
6 (06h) 3anuck B PeTUCTp
11 (OBh) Urenue coaepKUMOro C4€TYNKa KOMMYHHUKAMOHHOTO 1OpTa
12 (0Ch) YreHune npoTokoga KOMMYHUKAllMOHHOTO TIOPTa
16 (10h) 3anuck B IpyIIy perucTpoB
17 (11h) Yrenue uaentudpukaropa BEJJOMOI'O ycrpoiicTBa
08 (08h) 0 (00h) BepHyTh nannbie 3ampoca
Huarnoctuxka |1 (01h) [TepesamycTuTh ONIMK HACTPOMKN KOMMYHUKAILIMOHHOTO TIOPTA
2 (02h) BepHyTb COIEepKMMOTO PErucTpa TUarHOCTHKH
3 (03h) N3menuts Bxoanou pazaenurens ASCII coobmennii
4 (04h) YcranoButs pexum "Tonbko npociymusasue”
10 (0Ah) OYuCTUTH CUETUYMKH U PETUCTP AUATHOCTUKU
11 (0Bh) BepHyTb conepxuMoe cH4ETYMKA COOOIEHHUH IITMHBI
12 (0Ch) BepHyTh conepkumoe cu€Turka omnO0K KOMMYHHUKAITMOHHOTO MTOPTa
13 (ODh) BepHyTh conmepxrmoe cYETUNKA UCKITIOYUTEIIBHBIX OTBETOB IITUHBI
14 (OEh) BepHyTh conepkumoe cuéTunka cooOIIeHNi BEIOMOTO yCTPOCTBa
15 (OFh) BepuyTh comepxkumoe cuéTurka 6€30TBETHBIX COOOIICHUI
16 (10h) BepuyTts conepxxkrmoe NAK-cuérunka Be1OMOro yCTpOUCTBa
17 (11h) BepHyTh comepkumoe cu€TunKa 3aHATOCTH BEJJOMOTO YCTPOHCTBA
18 (12h) BepHyTb conepxuMoe c4ETUMKA HENOITYCTUMBIX CUMBOJIOB BEIOMOTO
Ilpumeuanusn
1 @yukuuu «06» u «16» noooeprcusarom wiupokoseuyamenvHyro 3anuce (aopec 0), umo
MOJHCHO UCNOIB306aMb 01 ZPYNNOEOI CMEHbL NAPaAmMempos 0dMeHa (ckopocms, napumem)
uepe3 unmepdpeiic, a maxxce UHOUBUOYATbHOU CMEHbL adpeca (KOMAHObl 2PYRNOBOIL CMEHbL
aopeca uZHOpupyrOmcs,).
2 Ilpu wiuporoeew,amensvHoil 3anucu 0meem 6 COOMEEMcmeul co CManoapmom ne gopmu-
pyemcsa. Ilpu 3anucu ¢ KOHKPEmMHbIM YKA3AHHBIM adpecom npeodpasoeamens 6 ciyvae Mo-
ougukayuu aopeca, ckopocmu uiu napumema omeem opmupyemcsa co cmapvlmu napa-
mempamu (m.e. co cmapvim aopecom, Ha CMAapoil CKOPOCMU U CO CIAPbLIM NPUIHAKOM nRapu-
mema), a 6ecv NOCAEOYIOUWUIL OOMEH O00IHCEH OCYUWECMEIAMBbCA YHce C HOGBIMU napamem-
pamu.
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14 Bo3MOKHbIE HEMCIIPABHOCTH U CIIOCOOBI UX YCTPAHEHUSA

Heucnpasnoctu BeposiTHast npuyuHa

Cnoco0 ycrpanenust

HUSA UHAHUKATOpPa

JIo>kHEBIE ITOKa3a- 1. HeucripaBHOCTBH BXOJIHBIX LETIEH

2. Bxonnoe mapineHue Ooiee ueM B JABa pa3a

Hue (1. 4.1.1)

MMPEBLINIACT MAKCUMAJIBHO JOIIYCTUMOC 3Ha4YC-

[IpoBepuTh NpaBUIBHOCTH
MOJKJIIOUYEHUS
(cmotpu [Ipunoxenue B)

Cmp.

28

AB/[l1.406233.005.04P3

NNam

Cmp. |Ne dokym. lModnuck

Hama




15 Texnuuyeckoe 00CTy:KMBAHUE

BHUMAHMHE!
3anpemaercss YNCTUTHL MEMOPAHbI U OTBEPCTHSA B NOIPYKAaeMON YaCTH
npeodpaszoBaresisi OCTPbIMH M TBEPABIMHU NPEeAMETAMM.
3arpsizHeHHMsI CMBIBATh CTPYEi YUCTOM BOJBI.

15.1 Texnuyeckoe 0OCITyKHBaHUE 3aKIIOUAETCS B KOHTPOJIE IEIOCTHOCTH DJICK-
TPUYCCKUX W MTHEBMATUYCCKUX COCIMHCHHMH MpUOOpa, a TakKe B MEPHOAMYCCKOM I10-
Bepke (KaIMOpOBKe), U, IPU HEOOXOIUMOCTH, HACTPOUKE IpeoOpazoBaTee.

15.2 TloBepky (kammOpoBKy) mpeoOpaszoBareneii HEOOXOAMMO TPOU3BOIUTH Ue-
pe3 ABa roja mocjie MnocjeHe NoBepKU (KaTuOpPOBKHU) MO METOAMKE, U3JIOKEHHOUN B
Nucrpykuuu  «IIpubGopsl koHTposnss paBiaeHus cepun 2100. Meronuka MNOBEpKHU
AB/II1.406233.003 MID».

15.3 Meroauka HacTpoilku mpeoOpaszoBarenieil wuznoxkeHa B HWHCTpykiuu
«IIpeoOpazoBarenu paBiaeHus uudpossie ¢ wuHTepdeiicom RS-485. TIJ-11IM.
Nuctpykums no Hactpoiike AB/II11.406233.005.021H».
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16 MapkupoBka, ynakoBKa, TPAHCIOPTHPOBAHHUE U XPAHEHH e

16.1 MapxkupoBka
Ha nepenneli manenu npeoOpa3oBaressi HAHECEHO:
— HAMMEHOBAHME W/WJIM TOPTOBBIN 3HAK MPEANIPUATUSI-U3TOTOBUTETIS;
— yCJIOBHOE 0003Ha4YeHHE MpeoOpa3oBaTes;
— €IMHUIBI U3MEPEHHUS;
— 0003HaUYE€HHE KHOIOK.
Ha nakneiike, pa3Mem€HHOM Ha 3a/IHE MaHe I npeodpa3oBarTess yKa3aHbl:
— HaMMEHOBAaHHWE W/WIM YCIOBHOE 0003HaYEHUE MpeoOdpa3oBarTess;
— JIMaIia3oH U3MEpPEeHUN;
— xopn IP;
— 3HaK cooTBeTcTBUI TP TC;
— 3HAK yTBEPKACHUS TUIA CPEIICTBA U3MEPEHUI;
— CXeMa IOAKIIIOYEHUS K Pa3bEMY;
— HAaMMEHOBAHME W/WJIM TOBAPHBIN 3HAK TIPEIPUSATUS-U3TOTOBUTEIS;
— TIOPSIIKOBBIA HOMEP U TOJ1 BBIITYCKA.

16.2 ¥YnakoBka

[Ipeobpa3zoBaTenb U AOKYMEHTAIIUS TTOMENIAIOTCS B Y€XOJ M3 MOJMAITHUICHOBBIM
TJIEHKY U YKJIQ/IBIBAIOTCS B KAPTOHHBIE KOPOOKH.

Crioco0 ykianaku npeoOpaszoBaresieli B KOPOOKH WM SIIIIUKUA JTOJDKEH WCKITIOYATh
UX TIepeMelIeHne BO BpeMs TPaHCIIOPTHUPOBAHMUS.

16.3 TpancnoprupoBanue

[TpeoOpazoBaTenu TPaHCHOPTUPYIOTCS BCEMU BHJIAMU 3aKPBITOTO TPAHCIIOPTA, B
TOM YHCJI€ BO3AYIIHBIM, B OTAINIMBAEMbIX T'€PMETHU3HPOBAHHBIX OTCEKaX B COOTBET-
CTBUU C TIPABUJIAMH MEPEBO3KHU TPy30B, ICUCTBYIOIIMMU Ha JAHHOM BHJI€ TPAHCIIOPTA.

TpancnoprupoBanue npeodpas3oBaTesieil OCYHIECTBISIETCS B IEPEBIHHBIX SIIUKAX
WIM KapTOHHBIX KOpPOOKax, JOMyCKaeTcs TPAaHCIOPTUPOBaHUE MpeoOpa3oBaTesiell B
KOHTEHHEpPaX.

Bo Bpemst morpy304HO-pasrpy304HbBIX padOT M TPAHCIOPTUPOBAHUS, SIIIUKH HE
JOJDKHBI TTO/IBEPTaThCs PE3KUM yAapaM M BO3JIEHCTBUIO aTMOC(EPHBIX 0CAIKOB.

Cpoxk npeObiBaHUsI mpeoOpa3zoBareyeil B COOTBETCTBYIOIINX YCIOBUSX TPAHCIIOP-
TUPOBAHUS — HE 0OJIEe IIECTH MECSIIEB.

16.4 Xpanenue

[IpeoOpazoBaTenu MOMKHBI XPAHUTHCS B OTAIUIMBAEMBIX MOMEIICHUSIX C TeMIIe-
parypoii ot 5 °C 10 40 °C u 0OTHOCUTENTHHOU BIaKHOCTHIO HE Ooiee 80 %.

Bo3nyx momeunieHui He JOJDKEH CONEPKATh MbUIM U PUMECEN arpeCCUBHBIX Ma-
POB ¥ Ta30B, BRI3BIBAIOIINX KOPPO3HIO JACTalIel mpeodpazoBareneii. XpaHeHune mpeoo-
pasoBaresiell B YIakoBKe JOIKHO cooTBeTCTBOBaTh ycioBusiM 3(2K3) mo 'OCT 15150.
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17 T'apaHTUM U3rOTOBHUTEJIS

17.1 M3roroBuTedh TapaHTUPYET COOTBETCTBUE MpeoOpa3oBaresiss TPEOOBAHUIM
TEXHUYECKUX YCJIOBHM TPH COOMIOACHUH TMOTPEOUTENEM YCIOBHM HKCIUTyaTalluHy,
TPaAHCTIIOPTUPOBAHUS U XPAHEHUS, YCTAHOBIICHHBIX HacTOsIUM PO.

17.2 TapanTuiiHbIi CPOK JKCIUTyaTallMu yCTaHABIMBAETCA 24 Mecsla cO JIHS
BBOJIa B DKCILTyaTaluo, HO He Oosiee 30 Mecs1eB CO THS OTIPY3KH MOTPEOUTENIO.

17.3 B cnydae oOHapyxeHHsl TOTpeduTesneM Ae(EeKTOB MPU YCIOBUU COOIIOE-
HUSI UM TIPaBWJI SKCIUTyaTalllH, XPaHSHUS W TPAHCTIOPTHPOBAHMS B TEUEHUE TapaHTHil -
HOTO CpOKa, MPEANpHUITHE-U3TOTOBUTETh OE3BO3ME3THO PEMOHTHPYET WM 3aMEHSET
npeoOpa3oBaTeib.
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18 Caeanenusi 0 pekjiamanusx

18.1 Ilpu oTkaze B paboTe WM HEUCTIPABHOCTHU MPeoOpa3oBarTess Mo BUHE U3T0-
TOBUTEJISI HEUCIIPABHBIN MTpeoOpa3oBaTellb C yKa3aHUEM MPU3HAKOB HEUCIIPABHOCTEN U
COOTBETCTBYIOIIIMM AKTOM HAMNPABISIETCA B apEC NPEANPUITUSI-U3TOTOBUTEIS:

600016, r. Bmagumup, yi. bonbimas Huxeroponckas, nom 77, kopmyc 5
3A0 «HIIIT «ABTOMaTHKa,
Ten.: +7 (4922) 779-796, +7(4922) 475-290,  daxc: (4922) 215-742.
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(660pauusaemcs 8 cneyuanbHyo 600bIUKY

Ipuiaoxenue A
I'abapuTHbIe 1 MOHTAKHBIEC pa3Mepbl

68max 147max

166max

Bxoanoii mryuep

26

M20x1,5
(G7)

a) IJ[-11IM.B.x.x.M(G).I'P (wmyyep ¢ mpybkoti)

Moa knioy M24

A

A Mop kntoy M27

12 |
M20x15 M20x1.5
6) I/1-11IM.B.x. 2. MB &) IL1-11[M.B.x.M3.MM

C OMKPBIMOU MEeMOPAHOU

C yniomuenuem no 8epxy) u3 Hepacaseroweli cmanu

Pucynok A.1 - I'abaputnbie u MoHTaxkHbIe pa3meps! [1/[-11IM.B.x.1N1(M12,13)
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OxoHYaHMe NPUIIOKEHUA A

147max ~ 68max

A
Y

A
A

=
- S :[ —
P ~ F—
; =
100 knamn E ‘
i v ; ,
950,565 B 70max _

Pucynok A.2 - I'abaputnbie u MmoHTaXHBIE pazmeps! [1J[-11IM.B.x.13.KJL.T'P
C OTKpPBITON MeMOpaHoOH u3 HepkaBerower ctanu nox kinam (Tri-clamp DN=1 }5")
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Ipunoxenune b
PacnosioseHue OpraHoB ynpaBJjieHUs U COCAUHUTEIbHBIX KJIEMM

Pucynok b.1 - Opraunsl ynpasnenus [1/]-11IM.B nocTynHbl pu CHATON KpBIIIKE

Mnata BxogoB Baza pajwenma

’ Llens | KowT. | KoHT.
+24B| 1 | 1

| Gnd__‘}_’_i 2

A+ | 3 — a

B- | 4 | =

Pazkem "TI¥NLT"

PacrionoxeHue krnemMm 8 pasbéme

(A+)

(GND) 2|0 0|1 (+24B)

(B-)

Pucynok b.2 - PacnonoxxeHue kjaemMM Ha 11aTte BXoja (HIDKHEH I1aTe) U B pa3béMe
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Ipuiaoxenue B
CxeMa BHEHNIHHMX COeIUHEHUM

Rv

Komrmbrorep

| Hopt |

o

A+

B-

GND

+24 B

IIpeobpazoBarens
uHTepdeiica

IIpeobpazosamenv unmepgetica
C 2anbB8AHUYECKOU U30NAYUCH
u numanuem co cmopoHuvl RS-485

+24 B

1

I[Ia-11IM
3 A+
2[,=.]1] +24B
1
= | |B-
i
= GND
[ ]
I
I -
e 06 0o O
I[I1-10M tj
3 At e
2[=al1]| +24B
4
= B-
o
= GND

Rv

GND

Bbnok
[UATAHUSI

Bazemnsmo monvko 6 0OHOU Mouke

Rv =120 OM — BosHOBOE
COHpOTI/IBHCHI/Ie JIMHUU CBA3U
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Hpuiaoxenue I

Cxema coeqrHeHHMH NPH NOBepKe (KAJIM0poOBKe)

ITI-11M
3
=
2 1 B ! +24 B
= bnoxk
= [MUTAHUS
= GND
*

P — sTaionHbIi MAHOMETP
E — 3agaruuk naBneHus

IZE

Cmp.
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Ipuiaoxenne /]
Bo3moxkHble omudkn

HNagunkanns | Kox puuuna
Err | Olh |BHYTpeHHSss OomIMOKa CBA3W HU(PPOBOI U aHAIIOTOBOM YacTel mpeodpasoBaresis
Err? 02h |BXOIHOU CHrHAJ 3a TPeIeaMH HANa30Ha H3MEePEHU
Cmp.
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IHpunoxenune E
Pexum «Hacrtpoiika»

E.] Ha3nayeHnme KHONOK B pexume «Hactporikay.

OF CIeyIONTUH yHKT MEHIO, yBeIMUeHUE ITUPHI;
- IPEABIY NN MTyHKT MEHIO, BIPABO MO MO3HUIHUAM ITUQP;
- BIIPABO IO MEHIO, BEIOOP ¥ BJIEBO MO MEHIO C (DUKCAITHECH.

E.2 Aaropurm BBOIA YMCJIOBBIX 3HAYCHUM.
Jliist BBIOOpA HY’KHOTO paspsiia HaXKuMarb ©, IIPY 3TOM MMIAIOUIUHN pa3ps] UH-
JMKaTopa OyJeT cMelaTbes BIIPaBo:

\/\/

ooao

JAYI\Y

JIist ©3MEHeHHs 3HaU€HHs TAaHHOTO pa3psia HaKUMaTh @, IpU 3TOM 3HAUYCHUE
paspsina Oynet yBenuuuBarbes oT «0» 10 «9» nukmuyecku (0, 1, ..., 9,0, 1 u T.a.). Ilpu
W3MEHEHUHU CTapIlero pa3psija 3HAYEHUE MEHSETCS OT «—1» 10 «9» (eciu 3TO Jomyc-
KaeTcs JUisl JaHHOM ycTaBku). MI3MeHeHre 3HaueHus J11000T0 U3 pa3psioB HE BIUSIET Ha
OCTaJIbHBIE Pa3psibl, €CIU TOJIBKO 3HAUCHHE YKCIIa HA UHIUKATOPE HE MPEBBIIIAET MaK-
CUMaJIbHO BO3MOKHOTO 3HAUCHHUS JaHHOM YCTaBKH.

E.3 Bxoa B rmaBHoe MeHIO pexnMma «HacTpoiika) OCyIIeCTBISIETCS U3 PEXKU-
Ma «M3MepeHne» OTHOBPEMEHHBIM HAKATUEM KHOITOK @ (ITpunoxxenue b).
OM Ha WHAUKATOPE MOSBUTCS NEPBBIA MYHKT INIABHOIO MEHIO:

Ao |

F.1 BoiOpaTh HY>XHBIN IMTyHKT TJIABHOTO MEHIO KHOITKOU @ wm ©:

- KOH(UTYypalrs aHaJIOTOBOTO BXO/1a;

- koH(urypauus nuurepdeiica;

- cepBUC (BOCCTAHOBIICHHE 3aBOACKUX HACTPOEK M CMEHA KOJa JOCTyMa K
nactpoitkam «F. 10y 1« 9y ).

Jlyist BX0/1a B BEIOpAHHBIN MYHKT MEHIO HAXKAaTh KHOTIKY @, [Ipu 5TOM Ha MHIHUKA-
TOPE MOSIBUTCA MPUITIAIEHUE BBECTH KOJ JOCTYIIA:

\l7

goooj - YCTBIPC HYJIA, JICBBIN MUTAET.

m

Ilpumeuanue - Ecnu ko0 docmyna Kk 0annomy nynkmy nacmpoiku ycmanoeien «0000», mo
6X00 0yoem npou3eooumscsa 0e3 3anpoca K00a 00CMynd, Ha UHOUKAMOpe CPpa3zy NOAGUMCA
nepewlilt nynkm cieoyrouweco menw. Ilpeonpuamuem-uszzomosumenem ycmanosieHbvl KoOObl
oocmyna K Hacmpoukam «A.iny, «rS», paeuvie «0000», a k nacmpoiike «rSt» - «1234».

Kronkamu @ u © peectn KOJ JOCTYyIIA.

[TonTBEpIUTH KOA KHOMKOM @. Ecuu xox JIOCTyNla YKa3aH HENpPaBUJIBbHO, TO
npeoOpaszoBarelib Bo3Bpaiaercs B pexxuM «M3mepenue». Ecinu koa npaBuiibHbIN, TO HA
WHJIUKATOPE BBICBETUTCS MEPBBIM MYHKT MEHIO HACTPOUKH.
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e ™

Pexum nsmeperus: |2 34 < apostb 0.000
OJIHOBPEMEHHOE HAKATHE «H» 1 «-» —— Bsod N e 0.00
B pexume «M3mepenne» @ O naporis A%/ 0.0
\l7 D.
Kondurypanus ananorosoro sxona: | A. yn —» 0000 / » dP > [ YES
4 m S A 0 Pr « > no YES
Lelicmeue KHOMoK: [’Hapoﬂb BepHHﬁ] c Pr « » no
- F.LE «» 0001]
@ - credyrowuii nynxm menio, un Ik < » AS. .5
yeenuuenue yugpol nP.L «»000.0] P.oud
inPHe——[002.0] PR
© - npedwidywuii nynkm meno, 5 FFPA
6NPABO NO NOFULUAM YUPDD indl |«»000.0] nPA
indH «——»/002.0| | PCS
@ - enpaso no metio, Func |«» L inE nbAr
6b160p U 671€60 C (purcayue 3 S49rE bAr
[ 1aposib ] )\ ouk )] - BBIXO]L nHZ0
HEBEPHBIH B pexum msmepenne | ''HZO
A\ AnHG
Beon \‘\ "HL
napoJs \\ PS5 .
v \\ \
Kougurypauns nnrepdeiica: |~ 5 [» 0000K——»bAud |« > =
B m / 4 EUEn (=
(napons seprpii||  |Adr | 0015 |add 4.8
- PA- , |[«—»aFF 96
3 rku 19.2
Prot «»ASC , 384
SEP | , 0010/ | 516
4 115.¢2
- / out || |oFF
] i ‘rS.Enh—br':-: <“»on oFF
[ 1apoJib .,] $ A.in |« on
HEBEPHBbII ouk ~BBIXOA
B PEKUM M3MEpEHHE
Cepeuc: [. r5 e 0000
] [.A n «—— | 0000
i:ijlapOJ'[L Bepm)wi] rEE |« »HES
A A %T - BBIXOJT Ao
BbIX0/1 B PEKUM U3MepeHue: |guk | e B PEKUM M3MEpEeHHe

Pucynok E.1 - Anroputm pexuma «HacTtpoiikay
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E.4 Kondurypauus anajnorosoro sxoaa «A. 1oy,

E.4.1 Kouduryparus aHaJoroBoro Bxona MOXXET OBITH JIOCTYITHA 4epe3 IMOCIIe-
noBarenbHbIN uHTEpdeiic (cmotpu 1. E.5.9 ).

E.4.2 Bxon B MeHIO KOH(GUTYpAIIMU aHAJIOTOBOTO BXOJ1a «A. 10y MPOU3BOJUTCS B
coorBeTcTBUM c 1. E.3 .

E.4.3 B meHio koH(UTypalid aHaJIOTOBOTO BXOJa KHOITKOM ® wm O Bo-
OpaTh HY>KHBIN TTyHKT:

- BBIOOD MOJIOKEHHS I€CATUYHON TOYKH;

- HACTPOWKA HYJISI 1aBJICHUS;

- KOPPEKTUPOBKa KOd(DUIIHEHTa YCUTICHUSI U3MEPUTEIBLHOTO TPAKTA;

F .l E] - 3ananue Bpemenn ycpenHenus;

- BBIOOp €IMHUI] U3MEPEHUS;

- 33/IaHME€ HIKHETO Ipeieia Auana3oHa H3MEpeHHs;

- 33J]JaHME BEPXHETO MpeJena Auana3oHa U3MEpPEeHus;

- 3aJIJaHH€ HIDKHETO Ipejielia quarna3oHa MHANKaINY;

- 33JJaHH€ BEPXHETO MpeJeya Auana3oHa UHINKAIWH;

Func| - BeiGop ¢yHKIMM npeoOpa3oBaHMs IMANA30HA M3MEPEHHS B JMANA30H
WHIUKAIIH.

Haxxatb kHOTIKY @ 15 BXOZA B BBIOpPaHHBIN MYHKT MEHIO.

E.4.4 Tlepen nactpoiikoit BXxoja HEOOXOUMO YCTAHOBUTH IMOJOKEHUE ECATUY-
HOM TOYKHM Ha MHAMKaTope. Uit 3Toro B moamMeHmo 1. E.4.3 HaXuMarb KHOIKY @ wm
© 10 nosiBICHNs Ha WHJMKATOPE:

[ dFAl

Haxarp kHONKY @. [Ipy 3TOM Ha MHAMKATOPE BBICBETUTCA TEKYILEE MOJIOKEHUE
NECATUYHOU TOUKHU.

Kronkoit ® wi © BBIOpATh HY)KHOE MOJIOKEHUE:

, boom, [Coo, [ O ww [0

Haxars @. ITpon3onaér coxpaHeHue M3MEHEHUW M BO3BpaT B TEKYILUHUU IYHKT
MEHIO.

E.4.5 Jlns KOppeKTUPOBKH HYJsI BXOAHOTO CHTHaja (€CIIM MpU HYJIEBOM JaBJe-
HUU Ha BXOJI€ Mpeodpa3oBaTeisi MHANKATOP MOKA3bIBAET OTIIMYHOE OT HYJIS 3HAYEHUE) B
MeHIo 1. E.4.3 Ha)XuMaTh KHONKY @ wm © no nosiBreHus Ha UHJUKATOPE:

Haxarp KHOIKY @, IIPY 3TOM HAa MHAUKATOPE MOSBUTCS 3alIPOC MOATBEPKIACHUS
KOPPEKTUPOBKH:

- BBIXOJ] 0€3 KOPPEKTUPOBKHU

501041

- BBIXOJI C KOPPEKTHPOBKOIA.
Kuonkoit @ wm © BBIOpATh TpeOyeMoe U HaXKaTh KHOTIKY @.
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E.4.6 lnsa xoppekTupoBKu Kod(h(dULIMEeHTa YCHUJICHHS HU3MEPUTEIBHOTO TpaKTa
(ecyu pu JaBJIEHUU Ha BXOJE IIPe0Opa3oBaresisl, COOTBETCTBYIOIIEM BEPXHEMY IIpeJie-
Jy U3MEpPEHUM, MHJIUKATOP MOKAa3bIBAET OTIIMYHOE OT TPeOyeMOro 3Ha4€HHE) B MEHIO
. E.4.3 HaXuMarb KHONIKY @ wm © 10 nosiBeHMs Ha WHJMKATOPE:

Haxarb kHOIKY @), pH 9TOM Ha MHIMKATOPE 3allpOC MOATBEPIKCHUS KOPPEKTH-
POBKH:

- BBIXOJT 0€3 KOPPEKTUPOBKH
1581051

- BBIXOJl C KOPPEKTUPOBKOM.
Kuorkoit @ win © BeiGpars Tpebyemoe u HaKaTh KHONKY @.

E.4.7 Jlng 3aganusi BpeMeHU ycpeaHeHus B noameHto 1. E.4.3 Haxxumarh KHOII-
Ky @y © JI0 TIOSIBJICHHSI HA UHAUKATOPE:

F.LE

Haxxatb KHOTIKY @, MIpY 3TOM Ha UHJAUKATOPE MOSBUTCS paHEE COXPAHEHHOE 3HA-
YEeHHUE BPEMEHU YCPEIHECHUS B CEKYHIaX, HAIIPUMeEp:

Kronkamu @ u © 3anare TpeGyemoe 3HaueHHe (1OMyCTHMBIC 3HAYCHHS OT 0 10
30 ¢) 1 HaxKaTh KHONKY @.

E.4.8 Jlns BeiOOpa eIWHMI] MHAMKAIIMU, B TToaMeHIo 1. E.4.3 Haxxumarh KHOIIKY
® ym © JI0 TIOSIBJICHUSI Ha UHAUKATOPE:

Haxxarp KkHOIIKY @. [Ipr >TOM Ha MHAMKATOPE MOSBUTCS PAHEE COXPAHEHHOE
0003HAYCHHE CTUHUI] WHINKAIIU:

AS.5 - eIMHUIIBI, B KOTOPLIX HacTpamBaics mpeoOpaszosarens (ITa, klla,
MIla unu Kre/cM?, Kak 0003HAYEHO Ha HAKJIEHKE TPeo0pa3oBaTes);
- IPOM3BOJILHBIE EIMHUIIBI, 33/1aBa€Mble OTHOILIICHUEM JTHaNa30Ha HH-

mukampm ((10dH - 1ndl) x muanaszony wsmepenns ( 10PH - 1nPL);
- [Ta (Pa);
- kITa (kPa);
- MIla (MPa);
- krc/em? (kgf/sm?);
- MOap (mbar);
- 6ap (bar);

- MIUTUMETPOB BOJSTHOTO cTosiba (mmWS);
- IFOMMOB BoAsiHOTO cToji0a (inchWS);

- MIJUJTMMETPOB PTYTHOTO cTosiba (mmHg);
- IFOMMOB pTyTHOTO cToNbOa (inchHg);

- psi (Ib/inch?).

Knonkamm @ u @ 3a1aThb Tp€6yCMBIC CIWHHUIBI MTHAWKAIIWH KU HAXKaTb @
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E.4.9 Jlng 3amanus HUKHETO MpEaena « 1inPLyy wmu BEPXHETO « 1P Hyy nunanaso-
Ha U3MEpeHus, B noaMeHwo 1. E.4.3 Haxumarb KHONKY @y © J10 TIOSIBJICHUS Ha
VH]IUKATOpE:

WIH COOTBETCTBEHHO.

Haxarp kHODIKY @, IIPY OTOM Ha MHJMKATOPE IOSABUTCS paHee COXpaHEHHOE 3Ha-
YeHue, HarpuMep: .

Kuonkamu @ u © 3a/1aTh TpeOyeMoe 3HaUCHUE U HaXaTh KHOIKY @.

Bo3morknbie 3HaueHHs 0T «-1999» 110 «9999» 6e3 yuéTa monoxeHus 3amnsiToil.

E.4.10 [nda 3apaHusi HUKHETO MPEAEa « indLlyy wm BEPXHETO « indH) nuana-
30Ha UHAUKAINK, B ogMeHIo 1. E.4.3 HaxuMarb KHOIKY ® wm © JIO TIOSIBJICHUS Ha
WHIUKATOPE:

WIH COOTBETCTBEHHO.

Haxxarb kHOTIKY @, IIPU ATOM Ha WHJWKATOPE MOSIBUTCS paHee COXpaHEHHOE 3HA-
YeHue, HarpuMep: .

Knonkamu ® u © 3a/1aTh TpeOyeMoe 3HaYCHUE U HaXaTh KHOIIKY @,

Bo3moknbie 3HaueHHS 0T «-1999» 110 «9999y 6e3 yuéTa monoxeHus 3amnsiToi.

E.4.11 Jlnsa 3apanus GyHKUMU NpeoOpa3oBaHUs JMana3oHa U3MEPEHUs B JMaria-
30H MHJWKAIUMU, B NOAMEHIO 1. E.4.3 HaXXuMarb KHOIIKY @ wm © 1o nosiBneHns Ha
WHJUKATOPE:

Haxarp kHONIKY @. [Ipu 5TOM Ha UHAMKATOPE MOSBUTCS PaHEe COXPAHEHHOE 3HA-
yeHue QYHKIIUU IpeoOpa3oBaHusl, HAIPUMED: m

Kuomnkamu @ u © BBIOpaTh HOBOE 3HAYEHUE (PYHKIIMU MTPEoOpa30BaHUS:

L inE|- nuneitnoe mpeobpasosanue,

59 E| - npeobpasosanue ¢ KOpHEU3BICUEHIEM,

Y Ha)XKaTb KHOIIKY @.

E.4.12 Jlna Beixona B pexuM «M3mepeHue», Ha)KUMarh © wm ® 1o nosenenus
Ha UHJMKATOPE:
ouk

>

M HAXaTb KHOIIKY @
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E.5 Kondurypauus unatepdeiica «r 5.

E.5.1 Koudurypamus uHtepdeiica A0CTylHA Yepe3 MOCISI0BATSIbHBIA HHTEP-
detic (cmotpu . E.5.9).

E.5.2 Bxon B kKoH(puTypamuo naTepdeiica «~ 3» Ipou3BOIUTCA B COOTBETCTBHH
cn. E3.

E.5.3 Kuomkoii © wmu @ BBIOpATh apameTp uHTepdeiica 1y HaCTPOUKH:

- CKOPOCTh OOMEHA TaHHBIMH,

- aJpec mpeoOpa3oBaTelis B CETH,

- KOHTPOJIb YETHOCTH,

Prok|- nporokon o6Mena narHEbBIMH,

- CUMBOJ pazjaenuTes A nporokoia Modbus ASCII,

- IOCTYT K HACTPOMKaM uepe3 MOocIeI0BaTebHbI HHTEpdEiic.

Haxarp kHODIKY @ 115 BxOzA B BBIOPAHHBIN TYHKT MEHIO.

E.5.4 Hacrpoiika ckopoctu o6Mena nanuasvu «bAud)y,

B monMento BeiOopa mapamerpa uaTepdeiica (m. E.5.3 ) Haxumars © wm ® no
TIOSIBJICHUSI HA WHMKATOPE:

JUisl U3MEHEHHUS] CKOPOCTH 0OOMEHA JAHHBIMH HAXaTh KHONKY @, pu 5TOM Ha HH-
JMKATOPE MOSIBUTCS PaHee COXPaHEHHOE 3HAUCHHUE CKOPOCTH, HapUMeED:

— 1,2 Kéut/c,

— 2.4 Kéur/c,

— 4,8 K6urlc,

9,6 Kéur/c,

— 19,2 Kéut/c,

— 38,4 Kowur/c,

— 57,6 Kéur/c,

1156] — 115,2 K6ur/e.
Kuomnkoit © wm @ BBIOpaTh TpeOyemMoe 3HaUeHHEe U Ha)KaTh KHOTIKY @.

E.5.5 3amaHue agpeca npeobpasoparens B cetu «Adry.

B noamento BbiOOpa nmapamerpa unrepgeiica (n. E.5.3 ) Haxumars © wu @ 1o
MOSIBJIEHUS HA UHANKATOPE: [Ad- 1

Haxath KHOTIKY @, MIPU 3TOM HA WHJUKATOpE MOSIBUTCA paHee COXPaHEHHOE 3Ha-

ueHne azgpeca, Hanpumep: 10O 15]

Kuonkamu © u @ zanars TpedbyeMoe 3HaueHue (ot 001 m0 247) u HaXxKaTh @.

E.5.6 Hacrpoiika korTpons uétaoctr «PAr 1y,

B nmonmento BeiOopa mapamerpa untepdeiica (. E.5.3 ) Haxumars © wm @ no
IIOSIBJICHMS HA MHJIUKATOPE: :

Haxarp KHODIKY @, IIPY 3TOM Ha MHJUKATOpE MOSIBUTCS paHEe COXPAHEHHOE 3HA-
YEeHHE KOHTPOJISI YETHOCTH, HAIIPUMED:

— KOHTPOJIb YETHOCTH BBIKJIIOYEH,
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— KOHTPOJIb 110 YETHOCTH,
— KOHTPOJIb 110 HEYETHOCTH.

Kronkoit © wm @ BbIOpaTh TpeOyeMoe 3HaUE€HUE U HaXKaTh KHOIIKY @.

E.5.7 3amanue npoTokona ooMeHa naHHbIME «Pr ok,

B noamento Beibopa mapamerpa untepdeiica (m. E.5.3 ) Haxxumats © i @ 1o
TOSIBTICHUS HA WHNKATOPE:

Prok|.

Haxars kHOnKy @, mpH 3TOM Ha MHAMKATOPE MOSBHTCS PAHEE COXPAHCHHBIN
MPOTOKOJI 0OMEHA JaHHBIMU IO UHTEpdeECy, HarpuMep:

— npotokos Modbus RTU,

— npotokos Modbus ASCII.

Kuorkoit © miu ® Bei6pars TpeGyeMslii IPOTOKON M HAXaTh KHOIKY @

E.5.8 3apmanue cumBoma paszaenutens juis nmporokoia Modbus ASCII «5EPy.

B noamento BbiOOpa napamerpa unrepdeiica (n. E.5.3 ) Haxumars © i @ 1o
MOSIBJICHUSI Ha WHIMKATOPE: .

Haxxatb kHOTIKY @, IIPU ATOM Ha WHJWKATOPE MOSIBUTCS paHee COXpaHEHHOE 3Ha-
YEHUE Pa3IeIUTEIIbHOTO CUMBOJIA, HAIIPUMED: .

Knonkamu © u @ sanars TpedyeMoe 3HaueHHe (0T HYJIs 10 255) 1 HaXKaTh @,

E.5.9 3amanue mocrtyma k HacTpoiikam mpeoOpa3oBaress yepe3 MOCiIe0BaTeb-
HBI HHTEpdeiic « 2.Emy,

B monmento BrIOopa napamerpa unrepdeiica (m. E.5.3 ) Haxxumarp © wm @ po
MOSIBIICHUS HA WHTUKATOPE: :

Haxxarb kHOIKY @), K 3TOM Ha HHIMKATOPE HOSBHTCS IEPBBIIl IyHKT IOIMEHIO
3aJIaHus TOCTYTIA: .

Kuonkoit © mm @ BBIOpATh HY)XHBIW IMyHKT KOH(HUTrypamuu rnpeoOpazoBaTess
U151 KOTOPOTO HEOOXOUMO HAaCTPOUTh AOCTYII:

- koH(urypauus nuarepdeiica;

- KOH(UTYypaIKs aHAJIOTOBOTO BXO/1a;

ouk |- BEIX0M M3 MOJMEHIO HACTPOMKH JOCTYTIA.

Ilpumeuanue - éoccmanosnenue 3a600ckux nacmpoex (rEt) uepez nocneoosamenvhuiii un-
mepdgheiic He603MOIHCHO.

Haxarp xHODIKY @, IIPYA 3TOM HA UHJWKATOPE IMOSBUTCS PAHEE COXpPAHEHHAS Ha-
CTpOMKa AOCTyIa, HAPUMED:
- IOCTYII pa3peLI€H,

- OCTYII 3alpPEIIEH.

Kronkoit © nm @ BBIOpATh HY’KHOE 3HAYEHHE JI0CTyNa 1 HaKaTh KHOIIKY @.

E.5.10 Jlns Beixona B pexxum «M3mepeHue», HaxuMarb © i @ g0 nosBreHus
Ha UHAUKATOPE:
ouk | Y HaOKaTh KHOMKY @.
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sSAB

E.6 Cepsuc «r 5k (BoccTaHOBIEHHE 3aBOJICKHX HACTPOEK M CMEHA KOJOB JO-
cTyna k HacTpoitkam «A. 10» i «r 5»),

E.6.1 Bxon B cepBuc «r SEy IIPOU3BOAUTCS B COOTBETCTBUU C I1. E.3 .

Kox JIOCTYIIA « ’L:'HLI»

E.6.2 Kuonkamu © u @ BBIOpATh CEPBUC AJI1 HACTPOUKHU:

- BOCCTAHOBJICHHUC 3aBOACKHUX HACTPOCK,

- 3aJ]aHUe KOJIa JOCTYIIA K HacTpoiikaM «F. 1nx»;
[_c5- sananue xoma moctyna k HacTpoiikam «r I».

E.6.3 BoccTraHOBIIeHHe 3aBOJICKHX HacTpoek «rEEy,

B noamento BeiObopa cepsuca (1. E.6.2 ) HaxxumaTh © i @ 1o nostneHns Ha
WHANKATOpE:

.

Haxatp KHONKY @, IIPU 3TOM Ha WHJIHMKATOPE MOABUTCS 3alpOC MOATBEPKICHUS
Ha BOCCTaHOBJIEHUE 3aBOJICKUX HACTPOEK: .
Jliist BeIXOAa 0€3 BOCCTaHOBIICHHUS 3aBOJICKMX HACTPOEK HaKaTh KHOIKY @.
JIns BOCCTaHOBIEHUS 3aBOACKUX HACTPOEK KHOIKOM © um @ BbIOpaTh 151
Ha)KaTb KHOIIKY @.

Ilpumeuanue - Boccmanognenue 3a600CKUX HACMPOEK HEOOPAMUMO CHUPAEN 6ce NONb30-
eamenvcKue Hacmpoiiku npeoopasoeamensn. Ecau 3a600ckue ycmanoeku ne cosnadarom c
mpedyemvimu, mo Heo0X00uMa HACMPOUKA U nocaedylouas Kaiuoposeka (noeepka) npeoo-
pazoeamenn. OmmeHums OuIULOOYHO NPOU3BEOCHHOE 80CCIAHO6IEHUE 3A800CKUX HACMPOEK
neeosmodcno! Hzmenenue nonvzoeamenem 3a600CKUX HACMPOEK HEEO3MONCHO. 3a800cKue

Hacmpoilku npeodpazosamens yKa3anvl Ha HAKeliKe HA 3a0Hell cmeHKe npeodpazosamens.

Boccranonenune 3aBOJICKUX HACTPOEK IEI€CO00PA3HO B CACAYIOMINX CIyYasx:
— €CJIM MIPOU3BE/ICHa METPOJIOTMYECKasi HaCTPOiKa nmpeodpazoBatTess o HEMpPaBHIIb-
HOMY 3TAJIOHHOMY BXOJHOMY CHUTHay (mpeoOpa3oBaTesib MCIPaBEH, HO MOKa3aHUS

3HAYUTCIIbHO OTIINYAar0OTCA OT O)KI/II[aeMBIX);

— JJIS BO3Bpara K 3aBeIOMO pabOTOCHOCOOHOMY COCTOSIHUIO IIPpeoOpa3oBaresis, eCiu
MOJIB30BaTENh CITyYaliHO M3MEHUJ HACTPOWKH, WIIM PE3yJIbTaThl HACTPONKU OTINYA-

OTCA OT O KHMAAaCMBIX.

E.6.4 3amanue koga A0CTyIa K HACTPOUKaM «A. 1w «r 5y,

B noxmento BsiGopa cepsuca (1. E.6.2 ) maxumars © i @ 10 nossienns nHa
WHJIIKATOPE:

um  L_r8l, coorsercraento.

I[J'ISI HN3MCHCHHA KOJAa AOCTYIIAa HAXXAaTb KHOIIKY @, IIpY 5TOM HAd MHIAUKATOPC I10-

HUTCs paHCC COXpaHéHHOC 3HAYCHHUC KO/J[a, HAIIPUMCEP:

Kronxamu © u @ BBecTH HOBOe 3HaucHHE KOJIa TOCTyTa M HaKaTh KHOIKY @.
Bo3Moxxubie 3HaueHus OT «-1999» 10 «9999.

IlIpumeuanue - Ecnu ko0 oocmyna ycmanosumsn «0000», mo 6x00 ¢ coomeemcmeayouiyro Ha-

CIPOIIKY 0y0em npou3e00umuscsa 6e3 3anpoca Kooa 0ocmyna.

E.6.5 Jlng Bbixona B pexxuM «l3mepeHue», HaKuMaThb © um @® JI0 TOSIBJIEHUS
Ha UH]JIUKATOPE: , Y HaXaTh KHOMKY @.
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Ipuiaoxenue 7K

HckiarounTeabHbIe OTBEThI

DOopMHUPOBAHUE HUCKIIOUYUTEIBHOIO OTBETA IMPOU3BOIUTCA IpU TonyyeHuu BE-
JIOMbBIM komaHABI C HEJOMYCTHUMBIM JIJIsi IAaHHOTO TpeoOpaszoBaresis aApecoM WU
JAHHBIMU.
dopmar UCKITFOYUTEIBHOTO OTBETA:

| Anpec | ®yukrms + 80h | Mckmounrenshsiii kox | CRC (2 Gaiira) |

[Tone pynkuuu nosropsietr ¢pyukiuio 3anpoca BEJAYIIEI'O, Ho B cTapiiem 6ute
coepkuTcs «1».
ITone UCKIOUUTEIBHOTO KOIA MOXKET COJIEPKATh CIEAYIOLINE TaHHBIE:

Kox

HanmMmenoBanue

Ilosicuenue

01

Henomyctumast GpyHKIus
(ILLEGAL FUNCTION)

Kon ykazanHo# B 3anpoce (DyHKITMH HEJOITyCTHM JUTSI TAHHO-
IO BEOMOI'O YCTPOMCTBA.

02

Henonyctumslii anpec 1aHHBIX
(ILLEGAL DATA ADDRESS)

B 3anpoce ykazaH HeJOITyCTUMBIH 7151 JTaHHOTO BEJJOMOTO
YCTpPOICTBa agpec JaHHBIX.

03

Henonycrtumoe 3nauenue
(ILLEGAL DATA VALUE)

BeHHqHHa, YKa3aHHasd B IIOJIC JaHHBIX 3aIipocCa, SABJIACTCA
He,[[OHyCTPIMOfI I JaHHOro B€JOMOT'O yCTpOﬁCTBa.

04

Ommbka BEAOMOTO YCTPOii-
CTBa

(SLAVE DEVICE FAILURE)

Bo BpeMsI IONBITKH BBITIOJIHEHHS BEIOMBIM YCTPOHCTBOM
3aIpOIIEHHBIX JEHCTBUI BO3HUKIIA HEUCTIPAaBUMasl OIINOKA.

05

3ajepKka TaiM-ayTa
(ACKNOWLEDGE)

Bemomoe ycTpoiicTBO MPUHSIIO 3alpoc, HO €ro 00padoTka
TpeOyeT JumTenbsHOro BpeMeHn. OTBeT hopMHUpyeTcst UIst
IIPEIOTBPAllCHNs TallM-ayTa B BeylueM ycrpoucrse. [locie
3aBepIIeHUs 00pabOTKU 3ampoca BEJOMBIM YCTPOHCTBOM Be-
JyIIee YCTPOHCTBO MOXKET IMOJMYYHTh 3alpaliiBacMbIe JTaH-

HBIC.

06

Benomoe ycTpoicTBO 3aHATO
(SLAVE DEVICE BUSY)

Benomoe ycTpoiicTBO 3aHATO ATUTENBHOM 00pabOTKON KO-
MaHJIbl. Beyiee ycTpoicTBO MOKET MOTYYHTh 3alparinBa-
C€MbIC JaHHBIC MTOCJIC NMPCKPAIICHUA BEAOMBIM YCTpOﬁCTBOM
BBITOJTHSIEMBIX OTIePAIIHK.

07

Hesbimonnumast pyHKuums
(NEGATIVE
ACKNOWLEDGE)

Benomoe ycTpoiCTBO HE MOKET BBIIIOJIHUTH YKa3aHHYIO B
3anpoce QyHKIUI0. DTOT KO BKIIIOYAETCS B UCKITFOUUTEIb-
HbI€ OTBETHI HAa HEY/IauHbIE 3apOCHl ¢ Kogamu QpyHKIui 13
win 14 (dec). [l yTo4HeHuUs: CUTyalluK Bedyllee yCTpoii-
CTBO JJOJDKHO BBIIOJIHUTH AUArHOCTUPOBAHHUE BEJOMOTO

YCTPOMCTBA.

08

OmmbKa 4eTHOCTH ITaMATH
(MEMORY PARITY ERROR)

BenoMoe ycTpoiCTBO MBITAETCS MPOYUTATh JAHHBIE U3
pacIIMpeHHON MaMsITH, HO OOHAPYKUBAET OMIMOKY YETHOCTH.
Benyiee ycTpoicTBO MOXKET CAEIaTh HOBYIO MOIBITKY
MOCBUIKH 3aIlpoca B€OMOMY YCTPOUCTBY.

bonee moapobuyro nHpopManuto mo mporokory Modbus MOXKHO TTOTy9HUTh HA CalTax:

http://www.modbus.org

http://www.modicon.com/openmbus

U3m| Cmp. | Ne dokym. lModnuce | Hdama
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Ipunoxenne 3
Onucanune pyukuuii Modbus, peanu3oBaHHBIX B Ipeodpa3oBaTessix

3.1 OO0mme MoJI0KEHUS.

[Tepenada comep>KMMOTO PETUCTPOB U MOJIeH, 3aHUMAIOITUX OoJiee OHOro OaiiTa,
HAuYMHAETCS CO cTapiiero 0airta. B Takux moisx yka3aHO KOJWYECTBO OalT (B CKOO-
Kax).

[lepemava uncen B opmare float4d (4 Gaiita), pa3MeniEHHBIX B JBYX PETUCTpax,
HAYMHAETCS CO CTAPIIETO PErUCTPA.

CRC — 3710 1ByX0alTOBBIN MUKINYECKUN KOHTPOJIBHBIN KOJI.
3.2 ®ynxkuusa 3 (03h). «UrteHue cogepKUMOro perucTpoB XpaHEHUSD.

3anpoc:

Anpec | 03h | Anpec nepBoro peructpa | Komnyectso peructpo | CRC

(2 Gaiita) (2 Gaiira) (2 Gaiita)
Omeem:
Anpec | 03h | Cueryuk | Cr. Gaiit M. Gaiit | ... Cr. Gaiit M. Gaiit CRC
OaiitoB | peructpa 1 | perucrtpa | peructpa N | peructpa N | (2 Gaiita)
Ilpumeuanusn

1 3apezepsupoeannsvie pecucmpovt HEOOCHYNHbL;

2 B SCADA-cucmeme TraceMode umenue pecucmpos ocyuwiecmenaemcs KaHaiamu noomu-
na Modbus ¢ oononnenuem k noomuny RoutWord(3) ona umenus omoenvuvix pecucmpos
unu RoutFloat(3) ona umenusa nap pecucmpog co 3nauenuem 6 gpopmame floatd. /[na oonon-

nenusa RoutWord(3) nyscno 3a0asame konuvecmeo 3anpawiueaemuvlx 3navenuil Q = 1, a ona
oonoanenusn RoutFloat(3) - Q = 2.

3.3 ®ynxkumus 4 (04h). «UreHue cogepKUMOro BXOAHBIX PETUCTPOB.
B npeoOpa3oBarene nanHas QyHKUMS NOTHOCTHbIO uaeHTHYHA pyHkuuu 3 (03h),
U BCE PETUCTPHI TOCTYIHBI Yyepe3 00e PyHKIHH.

3.4 ®ynkumsa 6 (06h). «3anuck B perucTp XpaHeHUs.

3anpoc:

| Anpec | 06h | Anpec peructpa (2 Gaiita) | 3Hauenue (2 Oaiita) | CRC (2 Gaiita) |

Omeem:

| Anpec | 06h | Anpec peructpa (2 Gaiita) | 3Hauenue (2 Gaiita) | CRC (2 6Gaiirta) |

OTBeTHAs MOCHUIKA SIBIISIETCS DXOM 3arpoca.

3.5 ®dyuxkuusa 11 (000Bh). «Bribopka coaepKUMOro CYeTYHKa KOMMYHHUKAITU-
OHHOTO TOPTay.

3anpoc: | Anpec | 0Bh | CRC (2 6aiira)

Omeem: | Anpec | 0Bh | CnoBo cocrosiaust (2 6aiita) | Cuérumnk cBsizu (2 Gaiita) | CRC(2 Gaiita)
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HopmanbHbIil OTBET COAEPIKUT CIOBO COCTOSHUS U COJIEPKUMOE CUETUMKA CBSI3U
BesoMoro ycrpoiictea. CioBo coctostHusi Oyner conmepxath Bce enuuuiibl (FFFFh),
eclii TepefaHHas KOMaHJa HE TMOJBEpIiach H3MEHEHUSIM U TOJydYeHa BEIOMbBIM
YCTPOMUCTBOM. B IPOTUBHOM Cily4ae CJIOBO COCTOSIHUS OyJIeT COAEpKaTh OJJHU HYJIH.

3.6 ®ynkuus 12 (000Ch). «Beibopka mpoToKoia KOMMYHUKAIIMOHHOTO TIOPTa.

3anpoc:
| Axpec | OCh | CRC (2 Gaiira) |
Omeem: Bydep cBsazu
Anpec |0Ch |Cuétunk |CnoBo Cuétunk |CuéTunk CoOsITHE | ... Cooritnie | CRC
0alTOB  |COCTOSIHUS | CBSI3H coobienuit |0 N (2 Gaiira)
(2 Gaiita) | (2 Gaiita) |(2 OaiiTa)

[Tone comepxxumoro Oydepa MocIea0BaTeILHON CBA3H MOXKET UMETh 00BEM OT ()
10 64 GalT (coOBITHIA).

3.7 ®yukuus 16 (10h). «3anuck B rpynmny perucTpoB XpaHEHUs.

3anpoc:

Anpec | 10h | Appec | KommuectBo | Cuerumk | 3HaueHue it | ... | 3HAYEHUE JUIS CRC
MEepPBOTO | pPErucTpoB | OaiftoB | peructpa 1 peructpa N | (2 Gaiita)
peructpa | (2 Oaiira) (2 Gaiira) (2 Gaiira)

(2 GaiiTa)

Conepxumoe monst «CueTynk 6aiiToB» paBHO coaepkuMomy mosst «KomruectBo
peructpoB» (N), yYMHOKEHHOMY Ha 2.

Omeem:

| Anpec | 10h | AJlpec IepBOTro perucTpa | KonmuecTBo peructpon | CRC (2 6Gaiirta) |

Ilpumeuanue - B SCADA-cucmeme TraceMode 3anuce pecucmpoe ocyujecmenaemca Kana-
aamu noomuna Modbus ¢ oononnenuem k noomuny W Word(6) ona 3anucu omoenvnvix
pezucmpoe unu W Float(16) ona 3anucu nap pezucmpog co 3nauenuem 6 popmame float4.
Jna oononnenua W Word(6) nyscno 3a0asamep Koauuecmeo 3anpauiuéaemvlx 3HAYEHU
0=1, a 0ns oononnenun W Float(16) — Q=2.

3.8 ®ynkums 17 (11h). «Yrenue uaentudpukaropa BEJJOMOI'O ycrpoiicTBay.

3anpoc:
| Axpec | 11h | CRC (2 Gaiira) |

Omeem:

Anpec | 11h | Cuerunk | Unentudukarop  |FFh = Bxn | Cnenudukanms CRC
OaiiToB | mpeoOpaszoBaTesst npeoOpazosarens (30 6ait) | (2 GaiiTa)

[IpennpusarrneM-u3roToBUTEIEM IPeoOpa3zoBaTesto NprucBoeH uaeHTudukarop 15h.
[Tone «Cneundukanus mpeodOpa3oBaTeiss» CONEPKUT HAMMEHOBAHHUE M HOMEP
Bepcuu npeodpaszoparens TekctoM B cuMmBoiax ASCII (KOU-8).

Cmp.
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Bo3MoxHBIN BapuaHT OTBETA:!

| Azpec | 11h | 1Eh | 15h | FFh | PD-1CM V01.02.01 DD:MM:YYYY | CRC (2 Gaiita) |

DD:MM:YYYY - nara xkommnuisiiuu [1O (neHb:Mecsi:ron).

3.9 [uarnoctuueckas pynkuus 8 (08h).
3.9.1 Tlonpynkuusi 0 (0000h). «Bo3Bpar naHHBIX 3aMIpoOCa.

3anpoc:

| Anpec | 08h | 00h | 00h | Crapmmii Gaitt nanubix | Mimagumii Gaiit ganmsix | CRC (2 Gaiita) |

HOpMaJIBHLIP'I OTBCT OOJIZKCH OBITH 3XOM 3arpoca:

| Anpec | 08h | 00h | 00h | Crapmmii Gaiit nanubix | Mmagumii Gaiit ganmsix | CRC (2 Gaiita) |

3.9.2 Tlonpynkuus 1 (0001h). «IlepezanmycTuts ONMM HACTPOMKH KOMMYHHKA-
LIUOHHOTO MOPTay.

3anpoc:

| Azpec | 08h | 00h | 01h | 00h mm FFh | 00h | CRC (2 Gaiira) |

[To sromy 3anpocy BEJIOMOE yctpoiictBo nepeBoautca B pexum ONLINE, u
dbopMUpyeT CIeayIOIUid OTBET:

| Azpec | 08h | 00h | 01h | 00h mmm FFh (9xo 3ampoca) | 00h | CRC (2 6aiita) |

Ecau no nmonyuenus storo 3anpoca BEJJOMOE ycTpoiicTBO HaxoAuioCh B pe-
xume « TonbpKo MpocCiIyIMBaHueE», TO OTBET HE (OPMUPYETCS.

3.9.3 Hondgyuxuus 2 (0002h). «BepHyTh comep:KMMOE PETUCTpa IUArHOCTHU-
KID.

3anpoc:

| Azpec | 08h | 00h | 02h | 00h | 00h | CRC (2 Gaiita) |

Omeem.:

| Ampec | 08h | 00h | 02h | Perucrp amarnocrnkw (2 6aiira) | CRC (2 Gaiira) |

Ha3nauenue 6uToB 16-pa3psHOro perucTpa IuarHoCTHKU:

baiit 1 (nmpu nepegaye nepBslif) baiit 2 (mpu nepenaue BTopoit)

D15 | D14 | D1 | D12 | D11 | D10 | D9 | D8 | D7 | D6 | D5 | D4 | D3 | D2 | D1 DO
3

0 0 0 0 0 0 0O |0 |O [0 |0 0 0 0 |EEPROM WDT

bur WDT = 1 curnanusupyert o ¢akre cpabaTbiBaHUSI CTOPOKEBOTO Taiimepa (6
meKyuweil eepcuu npeodpazosamens yCMaH08KA OAHHO20 Ouma He peanu308ana).
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bur EEPROM = 1 curnanusupyer o ¢akre uaMeHenus conepkumoro EEPROM
C IyJbTa peodpasoBares (6 meKyujeit gepcuu npeoodpazosamens yCMAHO6KA OAHHO-
20 duma He peanu306ana).

IlepBbiM nepenaercs crapmmii 6aitt (00h). Ilocne nepenaun orBera 6utet WDT
u EEPROM B peructpe nuarsoctuku copacsiBarorcs (=0) .

3.9.4 Tlondgyukmus 3 (0003h). «1M3menuts paznenurens ASCII coobmieHus».

3anpoc:

| Azpec | 08h | 00h | 03h | CumBox | 00h | CRC (2 Gaiira) |

HOpMaJIBHLIP'I OTBCT OOJIZKCH OBITH DXOM 3arpoca:

| Azpec | 08h | 00h | 03h | CumBox | 00h | CRC (2 Gaiira) |

3.9.5 Honpynxkuus 4 (0004h). «YcranoButs pexum «Tonbko mpociaylmBa-
HUE.

3anpoc:

| Azpec | 08h | 00h | 04h | 00h | 00h | CRC (2 Gaiira) |

[Tocne nmpuema storo 3ampoca BEJJOMOE ycTpoiiCTBO NEPEBOIUTCS B PEKUM
«Tonpko POCIYIIMBAHUEY, OTBET HA ATOT 3alPOC HE MOCBHUIAETCS, AAIbHENIIAs PEaK-
uusa Ha 3anpocsl BEJIVIIIETI'O He npousBoauTtcs 1o nonyuyenus 3amnpoca BEYIIET'O
muarnoctuueckor ¢ynkiuu 08h ¢ mondynkuuerr 0001h «IlepesamycTuTh onuuu Ha-
CTPOMKHA KOMMYHHUKAIITMOHHOTO TTOPTa.

3.9.6 Hoadgyukuus 10 (000Ah). «OUUCTUTH CUETUUKU U PETUCTP ITUATHOCTH-
K.

3anpoc:

| Agpec | 08h | 00h | 0Ah | 00h | 00h | CRC (2 Gaiita) |

[Tocne npuema 3toro 3anpoca BEJJOMOE ycTpoiicTBO o4nIIIaeT BCe CUETUUKU U
PETHCTp MUArHOCTHKU U (hopMmupyeT oTBeT. HopManbHBIN OTBET NOKEH OBITH 9XOM
3arpoca:

| Azpec | 08h | 00h | 0Ah | 00h | 00h | CRC (2 Gaiira) |

Hpumelmnue - Ouucmka cuémuukoe npoucxodum nociae omnpaeku omeema.

3.9.7 Tlondgynkuus 11 (000Bh). «BepHyTh conepuMoe cyeTYMKa COOOIICHUI
IITUHBD).

3anpoc:

| Agpec | 08h | 00h | OBh | 00h | 00h | CRC (2 6aiira) |

B otBeTe comepxkuTCS KOIWYECTBO cooOmeHuid, mnepenanapix BEJIOMbBIM
YCTPOMCTBOM B CHUCTEMY CBSI3U C MOMEHTA IMOCJIETHETO Mepe3anycKka, OYUCTKH CYETUH -
KOB CBSI3M WJIM BKJIIOUCHUS MUTAHUS:

|Anpec|08h|00h|0Bh|O6mee KOJINYECTBO OTBETOB (2 6aI?ITa)|CRC (2 6aI7ITa)|
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3.9.8 Moapynkuus 12 (000Ch). «BepHyTh comepkuMoe cYeTUYMKa OIIMOOK
KOMMYHHKAIIIOHHOTO TTOPTa.

3anpoc:

| Azpec|08h|00h|0Ch|00h|00h|CRC (2 Gaiira)|

B otBete comepxkurcs konmuuectBo CRC-ommbok, o6Hapyxkenusix BEJJOMbBIM
YCTPOMCTBOM:

| Azpec|08h|00h|0Ch|O6uiee kommuectBo CRC-ommGok (2 Gaiita)|[CRC (2 Gaiirta)|

3.9.9 Tlonpynkuus 13 (000Dh). «BepHyTh colepKUMOE CUETUMKA HCKIIOUYU-
TEJIHHBIX OTBETOB IITUHBI.

3anpoc:

| Azpec|08h|00h|0Dh|00h |[00h|CRC (2 Gaiita)

B otBeTe COACPIKUTCA KOJINICCTBO UCKIIIOYHUTCIIbHBIX OTBETOB, C(I)OpMI/IpOBaHHBIX
BCI1OMBIM YCTpOﬁCTBOM:

|Anpec |08h|00h|0Dh|O6mee KOJIMYECTBO UCKITFOYUTEIBHBIX OTBETOB (2 6aI7ITa)|CRC—16|

3.9.10 Noadyukuus 14 (000Eh). «BepHyTh comaepKUMoe CUeTUYHhKa COOOIIe-
HUW BEIOMOT'O yCTPOUCTBAY.

3anpoc:

| Azpec|08h|00h|0ER |00k [00h|CRC (2 Gaiita)

B otBeTe COACPIKUTCA KOJIMYCCTBO IMPHUHATBIX COO6H1€HHﬁ M OTIIPABJICHHLIX OT-
BCTOB BECIOMOI'O YCTpOﬁCTBa C MOMCHTA IOCJICAHCTO MEPE3aIyCKa, OYNCTKHU CUCTUMKOB
CBA3U WJIM BKIIIOUCHUA ITUTAHUA .

|Az[pec|08h|00h|OEh|O6mee KOJIMYECTBO COOOIIECHUHN (2 6a171Ta)|CRC (2 6aI7ITa)|

3.9.11 Hoapynkumus 15 (000Fh). «BepuyTths copepxumoe cueTurka O€30TBET-
HBIX COOOLIEHUI.

3anpoc:

| Azpec|08h|00h|0Fh|00h|00h ||CRC (2 6aiita)|

B orBere comepxKuUTCS KOIMYECTBO apPECOBAHHBIX BEJOMOMY YCTPOMCTBY CO00-
IICHUI, Ha KOTOPbIE OHO HE C(HOPMUPOBAIO HU HOPMAIBLHOTO, HU UCKIIOYUTEIHHOTO
OTBETA:

| Azpec|08h|00h|0Fh|O6uiee xommuecTBo GesoTBeTHBIX coobmieHmii (2 Gaiita)|CRC (2 Gaiira))
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3.9.12 Ilondyukuus 16 (0010h). «BepHyTh conepKUMO€E CU€TUYMKA HEOITO3HAH-
HBIX 3aIPOCOBY.

[To3BoNSIET ONPEAEIUTh KOJIMYECTBO aJPECOBAHHBIX BEJOMOMY YCTPOMCTBY COO0-
[IEHW, HA KOTOPbIE OHO (DOPMUPYET UCKITIOUUTENIbHBIE OTBETHl HEOMO3HAHHOTO 3aIpo-
ca NAK (Negative Acknowledge). KonmnuecTBo Takux cOOOIIEHUIN MOJCUUTHIBACTCS C
MOMEHTAa TOCJIETHErO Mepe3anycka, OUUCTKH CUETYUMKOB CBA3M WIIM BKIIIOYEHUS MUTA-
HUS.

3anpoc:
|Azpec|08h|00h|11h|00h|00h|CRC (2 6aiira)|

B oTBeTe COmEpKUTCS KOJIMYECTBO aJ[PECOBAHHBIX BEIOMOMY YCTPOWMCTBY CO00-
IIEHUH, Ha KOTOophie OHO chopmupoBanio otBeT Negative Acknowledge (Heonosnannoe
COOOIIICHNE):

| Anpec|08h|00h[11h|O6mee korraectBo NAK-coobuienwii (2 Gaiira)|[CRC (2 Gaiira)

3.9.13 Hoadynkuus 17 (0011h). «BepHyTh COAEpPKUMOE CUETUMKA 3aHSITOCTHU
BEJIOMOT'0 YCTPONCTBAY.

3anpoc:
|Azpec|08h|00h|11h|00h|00h|CRC (2 6aiira)|

B oTBeTe conmepkuTCA KOIMYECTBO aJPEeCOBAHHBIX BEAOMOMY YCTPOWUCTBY COO0-
meHuid, Ha kotopbie oHO copmupoBaio orBeTr SLAVE DEVICE BUSY (Bemomoe
YCTPOMCTBO 3aHSATO):

Oo6mee kommaectBo coobmenuit SLAVE DEVICE BUSY CRC
Anpec|08h 00h 1Th (2 Gaiita) (2 Gaiita)
Cmp.
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Ipuiaoxenune K
IIu¢p 3akaza

IIpu cocTaBieHnHu 3aKa3a cBepsAHTECh ¢ TA0IMIAMH BbINyCcKaeMbIX Moaupukanuii (. K.1)

MI-10M .B JKKH A3 .M TP .0...1000) .I'TI
1 2 3 4 5 6 7 8

1 - Monens
IJA-11IM — npeobpa3oBarensb naBieHus nudpoBoil ¢ uHTepdericom RS-485,
Mozeinb 2136
2 - KOHCTpYKTMBHOE HCIIOJHEHHUE:
B — KPyDIIbIA KOPITYC U3 aJIOMUHUEBOIO CILIaBa C MOJIUMEPHBIM MOKPBITH-
em (Pucynok A.1, Pucynok A.2)
3 - Tun ungukaropa:
KKHU — XuIKOKPUCTAIUTMYECKUI MHAUKATOP
C3J1* — CcBETOAMOMHBIN HHAMKATOP 3€IEHOr0 BETA [TOIBKO C KaTMOPOBKOIA]
CKP * — cBeTOIMOIHBIN HHAMKATOP KPACHOTO LBETA [TOIBKO ¢ KATHMOPOBKOH]
4 - Bup ceHcopa, uamepsemasi cpeaa u npeaensl usmepenuid (BIIN - Bepxuuii, HITNU
HIDKHUMN ):

Hudghpa nocne oykevt 0b603nauaem He MOALKO MUN CEHCOPA, HO U KOHCMPYKUUIO 6X00HO20
wimyyepa (cmompu Ilpunoscenue A).

n1 — MOJUCWIMKOHOBBIM CEHCOp ISl MU3MEPEHHUS] M30BITOYHOIO JaBJIEHUS
HearpeccuBHbIX Ta3zoB ¢ BIIN: 10, 35, 50, 100, 200 xI1a

n2 — KepaMHUYECKUN CEHCOp ISl U3MEPEHUS U30BITOYHOTO JIABJICHUS arpec-
CHUBHBIX XXHIKOCTEM, mapos, razos ¢ BIIN: 200, 500, 1000, 2000, 4000 kI1a

N3  — memOpaHHBII ceHcop A U3MEpPEHUs: U30BITOUHOTO JaBJICHUSI arpec-

CUBHBIX JKUJIKOCTEH M MYJbIIBI B MUIIEBOU, (hapMalleBTHUYECKON TPOMBIIII-
nennoctu ¢ BIIM: 10, 35, 70, 100, 600, 1000, 2500; 4000 xIIa

H1 — TIOJINCWJIMKOHOBBIA CEHCOp JIJIsi M3MEPEHHUS H30BITOYHOTO JaBJICHUS
HearpeccuBHBIX Ta30B (Hanopomep) ¢ BIIU: 0,25; 1; 2,5; 7; 10 kIla

B1" — NOJIMCUIMKOHOBBIM CEHCOP IS U3MEPEHMs Pa3PEKECHUS HEArpeCCUB-
HBIX Ta30B ¢ HITN: -10, -35, -50, -60 xI1a

T1" — NOAMCHIMKOHOBBIM CEHCOP I U3MEPEHHS Pa3PEKEHHsT HEArPECCHUB-

HbIX razoB (Tsromep) ¢ HITU: -0,25; -1; -2,5; -7; -10 klla
TH1?» — moNMuCcUINKOHOBBIH CEHCOp ISl U3MEPEHUS] N30BITOUHOTO JIABJICHUS U
Pa3peKEeHMs] HEarpeCCUBHBIX Ta30B (TATOHATIOPOMEP) C MpeAeiaMu U3Me-
pennmit: £0,25; +1; £2,5; £7; £10 klla
S - IIpucoennHeHue K MpOIECCY:

M — mtyuep ¢ pe3pooit M20x%1,5 ¢ Tpyokoit (Pucynok A.1,a)

MB  — mtynep c¢ pespbori M20x1,5 c¢ BepxHuM yrotrHeHueM (PucyHok
A.1,0)

MM — mtynep ¢ pe3pboit M20x1,5 ¢ otkpbiToit MemOpanoii (Pucynok A.1,8)

HI' — mrynep mox [I1BX tpyOky 6/4 ¢ HakuaHOM Taiikon

A) DOtn Mmogudukanny mpeodpazoBareneil He MpeaHa3HavYeHbl JUTsl TPUMEHEHHS B cepax pacipoCTpaHeHUs
TOCYJJAPCTBEHHOI'O PETYJIMPOBAHMS 00eCIIeYCHHs] €ANHCTBA N3MEPEHUH, M MOTIekKAT KaJTHOpPOBKE.
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BC  — mryuep nox IIBX tpyOky 6/4 OBICTPOCHEMHBIN [TOJIBKO IS U30bI-
TouHOTrO AaBieHus: « U1» u «H1»]

G — mtyuep ¢ pe3booit GYa

KJI  — mrynep ©50,5 Mm non knamm-coegunutens (Pucynok A.2) [Toibko

st «A3» B kopnyce «By]

6 - KoHCTpyKIIUs MOAKIIOYEHUS K BHEIIIHUM YCTPOHUCTBAM:

P — repMopaszbeEM
7 - JlnamazoH uzmepenuu, klla:

(H...K)— Hauvano u KoHell Juarna3oHa u3MepeHui B KIiionackasisx (CM. 1mo3.4)
8 - IloBepka nnu KaaTuOpPOBKA:

K — 3aBOJICKAas KauOpoBKa

I'l. — noBepka

K.1 Ta6muma K.1 u Tabmuma K.2 comepxaT cBeleHHs O BBIITYCKAaeMbIX MOJIU(U-
Kanusx npeoopazosarens [1J]-11IM.

Tabmuua K.1 - Mogudpukauuu I1/1-11IM nns npumenenus B cpepe pacnpocTpaHeHuUs
roCyJapCTBEHHOTO PEryJIMPOBaHUs 00ecreyeHus: EAMHCTBA U3MEPEHU I

Monudpurxanus JomycTumble 3HAaYeHUS MO3ULMH 4 U 5
MIM |- - M1HI | M1.BC | HU1.G |-
M2M | .1M2.MB |- - - N2.G |-
A-10M.B.2KKHA
M3M |- M3 MM |- - - JM3.KJ
HIM |- - H1.HI' | .HL.BC | HIL.G |-

Ho3uyuu 6, 7, 8 wuugppa 3axkaza mocym npunumams a10osle 0onycmumole 3HA4eHUA.

Tabmuna K.2 - Momudukamuu I1/1-11IM i1 npuMeHeHus ToIbKO BHe cdepbl pacpo-
CTPaHEHMS TOCYTAPCTBEHHOTO PETYIUPOBAHMS 00CCIICUCHHS €IUHCTBA U3MEPECHHM

Moaupurkauus JonycTumble 3HaAYeHUs NO3ULUI 4 U S
MIM |- - M1 HI' | .UL.BC [U1.G |-
MJI-11{M.B.C3J1 JM2M | .N2.MB |- - - MN2.G |-
IA-10M.B.CKP M3M |- M3.MM |- - - M3.KII
HIM |- - HI1.HI' | .HL.BC [.H1.G |-
TI-11{M.B.OKKHT BIM |- - B1LHT" |- B1.G |-
A-1I0M.B.C3J1 TIM |- - JTLHD |- T1.G |-
T-1UM.B.CKP .THIM |- - THL.HI' |- .TH1.G |-

Ilpumeuanusn

1 IHosuyuu 6, 7, 8 wugpa 3axaza mozym npunumams J100ble 0ONYCMUMBbBIE 3HAYUECHUSL.
2 Omu moougpukayuu npeobpazosameneit He nPeOHA3HAYEHbL 011 NPUMEHEHUA 8 chepax
pacnpocmpanenusn 20Cyo0apcmeeHHo20 pecyiupoeanus odecneuenus eOuHcmea usmepeHuil,
u noonexcam Kaaudpoexe.
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K.2 Ilpumep 3aka3sa.

« II-10M.B.2KKU.H1.HI.I'P.(0...1).I'll - Hanmopomep ¢ auana3zoHoM u3Mepe-
Hu (0...1) x[la, KuUIKOKpUCTAITUYECKUN WHIUKATOP, BXoaHoM mmtyuep mox I[IBX
TpyOKy 6/4 ¢ HAaKUJTHOW raliKoi, repMopa3bEM, oBepKa. [lpunaonedxcHocmu: KOMIUIEKT
Kpenexa Ha TpyOy ¢ HapyX HBIM JUaMETpoM 57 MM. J{ononnumenvHas uHpopmayus:
u3MepsieMas cpeaia - BO3AyX ».
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	2 Определения, обозначения и сокращения
	3 Назначение
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	3.2 Преобразователи состоят из тензорезистивного сенсора давления и измерительного блока. Конструктивно измерительный блок размещается в корпусе из алюминиевого сплава.
	3.3 Преобразователи имеют модификации:
	3.4 С помощью индикатора и встроенной трёхкнопочной панели управления пользователь может осуществлять просмотр и изменение параметров конфигурации преобразователя: изменять параметры цифрового фильтра и цифрового интерфейса, устанавливать «ноль» и диапазон индикации, выбирать параметры интерфейса, менять коды доступа.

	4 Технические параметры и характеристики
	4.1 Входные сигналы
	4.1.1 Диапазон измерений определяется установленным сенсором давления и может находиться в интервале от 0 до плюс 4000 кПа (от 0 до 40 кгс/см2).
	4.1.2 Преобразователи выдерживают в течение двух часов перегрузку по входному давлению (разрежению) до 125 % верхнего (нижнего) предела измерения.
	4.1.3 Таблица 1 содержит сведения о допустимой температуре и характеристиках измеряемой среды.
	Таблица 1 - Температура и характеристики измеряемой среды
	4.1.4 Цепи аналогового входа гальванически изолированы от цифрового интерфейса и питания преобразователя.
	4.1.5 Частота измерений и обновления регистра «Результат измерения» 5 Гц.
	4.1.6 Время усреднения входного сигнала от 1 до 30 с.

	4.2 Индикация
	4.2.1 Число десятичных разрядов индикатора 4
	4.2.2 Частота обновления индикации 2 Гц.
	4.2.3 Тип индикатора жидкокристаллический (ЖКИ).
	4.2.4 Для применения вне сферы распространения государственного регулирования обеспечения единства измерений выпускается модификация термопреобразователя со светодиодным индикатором (СДИ).

	4.3 Характеристики интерфейса
	4.3.1 Физический уровень RS-485.
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	4.3.4 Скорость обмена 1,2; 2,4; 4,8; 9,6; 19,2; 38,4; 57,6; 115,2 Кбод.
	4.3.5 Канальный уровень протокол Modbus RTU или Modbus ASCII.
	4.3.6 Время отклика на запрос «ведущего», не более 25 мс.
	4.3.7 Максимальная длина посылки Modbus 256 байт (включая служебные).
	4.3.8 Тип линии связи экранированная витая пара.
	4.3.9 Длина линии связи, не более 1200 м.
	4.3.10 Число преобразователей, объединяемых в один сегмент сети (без повторителя) 32.
	4.3.11 Диапазон задания адресов от 1 до 247.
	4.3.12 Структура сети общая шина.

	4.4 Характеристики электропитания
	4.4.1 Напряжение питания постоянного тока от 7 до 35 В.
	4.4.2 Мощность, потребляемая от источника питания:

	4.5 Конструктивные характеристики
	4.5.1 Материал корпуса измерительного блока алюминиевый сплав.
	4.5.2 Подключение внешних электрических цепей герморазъём.
	4.5.3 Доступны для заказа следующие присоединения к процессу:
	4.5.4 Материал штуцера, клампа нержавеющая сталь 12X18H10T или 08Х18Н10Т.
	4.5.5 При присоединении преобразователя к процессу трубкой можно заказать монтажные принадлежности крепления преобразователя (Приложение И).
	4.5.6 Габариты преобразователей (Приложение А) 170×147×70 мм.
	4.5.7 Масса преобразователей от 1,0 до 1,8 кг.

	4.6 Условия эксплуатации
	4.6.1 Код степени защиты, обеспечиваемой оболочкой преобразователей, от проникновения твёрдых частиц, пыли и воды по ГОСТ 14254 IP54.
	4.6.2 По устойчивости к воздействию синусоидальных вибраций по ГОСТ Р 52931 преобразователи имеют исполнение V2.
	4.6.3 По устойчивости к климатическим воздействиям преобразователи имеют исполнение УХЛ категории размещения 4.2* (ГОСТ 15150) при условиях эксплуатации:
	Таблица 2 - Климатическое исполнение преобразователей ПД-1ЦМ, не предназначенных для применения в сфере распространения государственного регулирования обеспечения единства измерений

	4.7 Показатели надёжности.
	4.7.1 Преобразователи относятся к ремонтируемым и восстанавливаемым изделиям.
	4.7.2 Преобразователи рассчитаны на круглосуточную работу.
	4.7.3 Время установления рабочего режима не более 15 мин.
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	8.5 Не допускается проворачивание корпуса по отношению к защитной и крепёжной арматуре.
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	Е.6.1 Вход в сервис «rSt» производится в соответствии с п. Е.3 .
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