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AMAPATHO-MPOrPAMHUA KOMMMEKC AN BAMIPIOBAHHSA PIBHA
HA®TONPOAYKTIB HA OCHOBI YJIbTPA3BYKOBUX NMEPBUHHUX
NMEPETBOPIOBAYIB | OBJIAOHAHHA SIMATIC S7-300

JIM.3amixoecokuii, M.A. Hukonaiiuyk

leano-Dpankiecovkuii HayioHanbHUL MEeXHIYHUL YHIBepcumem Hagpmu i 2asy,
syn. Kapnamcwka, 15, m. lsano-@panxiscovk, 76019, men. (8-03422) 480-00

Ilpedcmasneni pesyromamu pobim 3 opeaizayii i 00CIIOHCEHHS anapamHo-npocPAMHOZ0 KOMNAEKCY OISl
BUMIDIOBAHHS DIGHS HADMONPOOYKMI8 HA OCHOBI YIbMPA38YKOBUX NEPEUHHUX NEPemeopiosayis i
obnaonanus Simatic S7-300, cnocobie oucmanyiiinoi napamempuszayii i KaniOpyeanHs IHMeNEeKMYaIbHUX
NEePBUHHUX NEPEeMBOPIO6AYi8 (i3UUHUX 8elUUUH HA OCHOBI npomokoay oominy oanumu HART.

IIpeocmasnenvl pe3ynbmamvl pabom no OpeaHU3AYUU U UCCIE008AHUIO ANNAPAMHO-NPOSPAMMHOZO0
KOMNAEKCA 01 USMEpPeHUsi ypOoGHs HemenpooyKmos Ha OCHOBAHUU YIbMPA38YKO8bIX npeobpazosameneti
u annapamypur  Simatic S7-300, cnocobos OuUCMAHYUOHHOU napamempuzayuu U  KAIUOPOKU
UHMENNIeKMYANIbHbIX NepeUdHbIX npeobpazosameneti QU3UYECKUX 6eIUdUH HA OCHOBAHUU NPOMOKOA
obmena oannvimu HART.

There are presented the results of organization and researching work of hardware and software complex
for oil products level measurement on the basis of ultrasonic sensors and Simatic S7-300 equipment,
methods of remote controlled parametrization and calibration of intellectual sensors of physical quantities
using HART data transmission protocol.

Opranizanis iHQOpPMAMIHHAX CUCTEM OOIIKY
HaQTOMPOIYKTIB € BaXKIMBOI HAyKOBO-TEXHIYHOIO
3a1a4el0  y CTPYKTYpl IaJMBHO-CHEPTeTHYHOTO

KOMIUIEKCY.  BpaxoByrounm  3HauHi  00’emu
30epiranHs Ha(bTOHpO,I[yKTlB a TaKOXX O0COOJIMBOCTI
eKCIUTyaTalii  BIAMOBIIHOTO  TEXHOJOTIYHOTO

o0nagHaHHA, 110 lH(i)OpMaHII/IHI/IX CUCTEM 06J11Ky
HaQTONIPOAYKTIB 1 OKpPeMHX iX KOMITOHEHTIB
CTaBJIATBCA KOPCTKI BUMOTH, SKi TIOB’s3aHi B
TIEpITy Yepry 3:

- TOYHICTIO TICPBUHHUX IEPETBOPIOBAYIB
(BpaxoByrouHM 3HaYHy Macy MPOJYKTY Ha OJMHHIIO
piBHS A pe3epByapiB 1 XpaHWIHI 00’€MOM [0
50000 m);

- MOXIJIMBICTIO [IUCTAHIIMHUX CIOCOOIB 1
HiATPUMKOIO ~ MPOTOKOJIIB  MapaMeTpu3amii  Ta
KaJliOpyBaHHsI IEPBUHHNUX TIEPETBOPIOBAUIB;

- MOKJIMBICTIO Oprasizauii 06araTopiBHEBOTO
KOMYHIKAIIHHOTO CEpPeloBUIAa 3 Pi3HOPITHUMHU
cerMeHTamu (IIPOBITHUMH, OTITUYHUMH, PAio);

- MIMPOKHUM Jiarma3zoHoM pobounx
TeMIieparyp BUMIPIOBAITBHUX CepeIOBHII]
(-40...+85°C);

- BHOYyx00e3neYHuM BUKOHAHHIM
KOMIIOHEHTIB  iHQOpMamiiHUX  CcHCTeM, IO

eKCIUTyaTyIOThCsl y  BHUOYXOHEOE3NEeUHUX 30HaX

pisHOi Kateropii (BuOyxoOesneyHa KOHCTPYKIIis
KOpIyCiB, ~CICLiaNbHi eICMCHTH KpIIUICHHS 1
I IKITFOYCHHS, eNeMEHTH 3a3eMJICHHS,
ickpobesmneuei Oap’epu, €JIeKTPOMAarHiTHa
CYMICHICTB);

- HasABHICTIO Ta JOCTYIHICTIO 0a30BOTO,
OMLIHHOTO, iHCprMeHTaJILHoro HpPOrpamMHOro
3a0C3MCUCHHS. Ta MOXIMBICTIO IiATOTOBKH Ta

MIEPETTiITOTOBKU IHKCHEPHO-TEXHIYHUX
TIpaIliBHUKIB;
- BIJNOBIIHICTIO HallOHAJIbHUM 1

MDKHApOJIHAM CTaHAapTaM 10 OOJaJHaHHS JTaHOTO
KJIaCy, HAasBHICTIO CepTU(IKATIB BIAMOBIIHOCTI,
MeTponorquHx ceptudikaris, MOYIIUBICTIO
CYHpOBOJY i TATPUMKH BUPOOHHKA;

- BIJKPHUTICTIO i MOXJIMBICTIO MOJEpHi3allii
Ta iHTerpamii BKa3zaHWUX iH(OpMAIifHUX CHCTEM 3
IHIIUMHA KOMITOHEHTaMH aBTOMAaTHU30BaHUX CHCTEM
VIIPABIIiIHHS BUPOOHHUIITBOM.

AmnapTHO-TIPOrpaMHHi KOMILJIEKC JUIst
BUMIpIOBAaHHS PIiBHS Ha(TONMPOAYKTIB Ha OCHOBI
YIBTPa3BYKOBHX TIEPBUHHUX IIEPETBOPIOBAYIB 1
obmagnanus Simatic S7-300 cTBOpeHuit Ha 0asi
MikKadenpanpHoi  maboparopii  «IIpomucioBux
KOHTpOJIepiB KoHIEpHY «Siemens»» (IOHTYHI)
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BIIITOBIa€  BHINETIEPEPAXOBAHUM  BHUMOTaM 1
BUKOPUCTOBYETHCS TSl HAYKOBUX JOCIiIKEHb.

Ha puc. 1 mpuBeneHo GyHKIIOHATBHY CXEMY
MixkadeapanpHoi  abopatopii  «I[IpomucnoBux
KoHTpousepiB KoHIepHy «SIEMENS», no ckmany
AKOT BXOIUTH PO3POOJICHUI amapaTHO-IPOrpaMHHUN
KOMIIJICKC BUMIPIOBaHHSI PiBHS Ha(QTOIPOAYKTIB Ha
OCHOBI YIIBTPa3ByKOBHX NEPBUHHUX
nepeTBoproBayiB 1 oOmagHanHs Simatic S7-300 i
SKHH BKIJIFOYAE:

- poGoui cranmii Ha 0a3i IBM-PC: PC-
1...PC-4;

- KOMYHIKaliliHI TMPOLECOPH MPOTOKOIY
PROFIBUS-DP/MPI: CP5611-1... CP5611-4;

- TMPOMMUCIIOBI MIMHK Ta MPOTOKOIHN 3B’S3KY:
ETHERNET, PROFIBUS, HART;

- TIPOrpaMOBaHWUU  JIOTIYHUH
(TIK): SIMATIC S7-300;

- CEHCOpHA maHenb oneparopa: TP-170A;

- CTaHIIis JereHTpanizoBanoi nepudepii: ET-
200M;

- IHTeJeKTyaJbHI TEepPBUHHI TepeTBOPIOBaYi
¢i3naHNX BEJIMYUH: Sitrans LR-200,
Sitrans Probe-LU;

- KOMYHIKalliiiHe OONafHaHHs: Kaledn,
po3’emu, mepeximaukun DP/PA Link, iarepdeticHi
MOJTYJIi;

- TIporpaMHe 3a0e3MeYeHHS] BEPXHBOT'O PiBHS
— SCADA: cuctema SIMATIC WinCC;

- mporpaMHe 3a0e3meueHHs NPUKIaTHOTO
piBast: STEP-7 [1];

- IHCTpyMEHTaJlbHE
3abesneuenus: SIMATIC PDM [2];

- JiarHOCTHYHE MpOTrpaMHe 3a0e3MedyeHHs:
S7 PDIAG.

KOHTPOJIEP

IporpaMHe

ETHERNET

L

PROFIBUS-DP/MPI
§7-300

L L

ET-200M

| HART |
STEP-7 Y =" |HART-Link

Simatic PDM HART-Modem -

Pucynok 1 — ®yHknionajibHa cxeMa anapaTHo-
NMPOrpaMHOro KOMILIEKCY MixKKadeapaabHoi
Jabopartopii «IIpoMucI0BMX KOHTpOJIEpiB
KoHuepHy «SIEMENS»»

Sitrans Probe LU Sitrans LR 200
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OcHOBHI TeXHIIHI XapaKTEPUCTHKHU
3alpONOHOBAHOIO  YJIBTPa3BYKOBOTO TEPBHHHOIO
nepeTBoproBada piBHs Sitrans Probe-LU e Takumu:

- 1Ba Aiana3oHu BuMiptoBaHHs: 0.25 ... 6 M i
0.25... 12 Mm;

- poboua vactora: 54 kl'1;

- Buxonu: npotokoil HART, ctpymoBa metis
4-20 MA 3 moxuokor 0,02 MA;

- pPO3aiTbHA 3IATHICTH: <3 MM;

- moxuokKa: 0,15% BIJ
BUMIpIOBaHHS;

- poboua temmeparypa: -40 ...+80°C;

- TeMIepaTypHa KoMIIeHcalis: BOyIoBaHa
TeMIlepaTypHa KOMIICHCAIlis Ha BCHOMY pOOOYOMY
TeMIIepaTypHOMY Aiala3oHi;

- KYT IIpPOMEHs yIbTpa3ByKOBOTo curHamy: 10
KYT. Tpa.;

- pobouwuii Tuck B pe3epByapi: 10 0,5 Oap;

- )KuBIICHHS: +24 B;

- mporpaMa 0OpoOKH
Intelligence;

- JOJAaTKOBMM cHocid mmporpaMyBaHHS 1
mapaMeTpu3arii 3a MicleM MOHTaXy: uepes
iH(pauepBoHUiT BHOYyX00e3MeyHiI KOMYHIKATOP.

niama3oHy

cUrsaiiB: Sonic

[lepeBaramu  3acTOCYBaHHS ~ TEPBHHHOIO
neperBoproBaya Sitrans Probe-LU e:

- aBTOMaTHYHE BHJAJICHHA Mapa3suTHUX
BiOMBaHb  YIBTPA3BYKOBHX  CHUTHAIIB  Bil
NEepeIKo/ 1 BHYTPIIIHIX KOHCTPYKLiH pe3epByapis;

- 3HAYHE TIOKpAIIEHHS CIiBBIAHOIIECHHS
CUTHAJI/IIyM;

- MOXKJIMBICTB TIEpEPaXyHKY 1 MPeCTaBICHHS
piBHS B OJMHHIAX 00’ €My ab0 BUTpATH.

Jns  BupilieHHs  3agad  JAMCTaHI[IHHOI
nmapaMeTpu3ariii Ta KajaiOpyBaHHS IHTEICKTyaIbHUX
[II B cepemuni 80-x pOKIB KOMIaHI€IO
«ROSEMOUNT» (CIIA) 0yB po3pobieHuit
nporokon obminy manumu  HART  (Highway
Addessable Remote Transduser — JlucranmiiiHo
AnpecoBanunii Marictpanpanii [lepeTBoproBau). Ha
noyatky 90-Xx pokiB gaHWK mpoToKoN OyB
JIOTIOBHEHHMM 1 cTaB BiakputuMm. B 1993 p. s
PO3MOBCIOKEHHSI Ta  MOJANBIIOTO  PO3BUTKY
nporokory HART Oyia crBopena opranizartiss HCF
(HART Communication Foundation) [3].

OcHOBHI TeXHIYHI XapaKTEPUCTUKH
npotokory HART:

- Tomosorisi: "Todka-Touka" (CTaHIAPTHO)
a0o IIMHa;

-  MakcuMaibHa Kigpkicte IIII:  omuH
MUIeTIN 1 J0 JBOX BeAydYnX (CTaHZapTHUH
pexum), 15 migmernmx 1 10 IBOX BeAyYHX
(6araToTOYKOBUI PEKUM);

- MaKkCHMaJbHa TPOTSKHICTH JiHII 3B’SI3KY:
3kMm (cranmaptao), 100M (6araToToukoBuit
pexUM);

- THII JIiHii: eKpaHOBaHa BHUTA Mapa;
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- iHTepdetic Ha (izmgHOMYy piBHI: 4-20 MA
CTpyMOBa TETJA 3 MOIYJIbOBAHOIO MO YacTOTi
mepemnaucto  IMUGPOBUX  CHUTHAIIB  (CTaHAApT
Bell 202);

- mBUAKICTh nepenadi: 1200 6it/cek;

- cmoci6 oOminy: polling (cmoci6 oOmiHy 3
YHIKQJILHOIO apecalli€lo KOKHOTO IIPUCTPOIO);

- MakCHMaJbHa JOBXMHA MaKeTy AaHux — 0-
25 Oaitr;

- k1 oHoBleHHS maHuX: 500 mc (330 mc —
B TIAKETHOMY PEXKHMi);

- 3aBajocTiiikicTh: | mommika ma 10° 0iT,
KOHTPOIIb ~ MAapHOCTI KOXHOTOo  Oaifra,  Oaifr
KOHTPOJIBHOI CYMH JUTS KOJKHOTO TIaKeTa;

- 0Oesmeka: MOXJIHBICTL 3acCTOCYBaHHI V
BUOYXOHEOE3MEeYHil 30HI NUIAIXOM BHKOPUCTAHHS
Ex-mMomymis.

[Mpunnun opranizanii nporoxkomy HART
0a3yeTbcsi Ha METOAI TNepelaBaHHS MJaHUX 3
yactoTHoto Mmoxayismiero (FSK — Frequency Shift
Keying) BiAMOBiTHO A0 IMUPOKO PO3MOBCIOPKEHOTO
cragnapry Bell 202. Ilpu oMy nudpoBuii mOTiK
nepefacTbes 4aCTOTHO-MaHiMyJIbOBaHUMHU
curHaslaMu 1200 I'm (mmst ;moriuroi «1») 1 2200 I't
(mns joriunoro «0»), sKi HaKIANalOThCA Ha
aHaJIOTOBHH cTpyMoBHi curHan 4-20 MA [3].

CKJIaq0BOIO YaCTHHOIO 3ac00iB
napametpuzanii 111 € moBa ommcy mpuctpois DDL
(Device Description Language), sxa mo3BoIsie
pi3HUM  BUPOOHMKaM  OJHAaKOBHM  CIIOCOOOM
OTMHMCYBATH TapaMeTpH 1 TIpaBWiIa YIPaBIiHHS
HART-npuctposmu. Onmc Ha MoBi  DDL
BUKOHYETBCS B TEKCTOoBOoMy  ¢opmari i
KOMIILTIOETHCS B NIBiliKOBUH (hopmat. Takum anHOM
MOXe OyTH TOIEepeJHBO MiATOTOBICHO Gaitmu 3
HEOOXiTHUMH TlapaMeTpaMu, SKi Mmi3Hile OyIyTh
3aBaHTaxxeHi B [III dyepe3 poboui crammii,
nopratuBHI PC Ta py4Hi KOMyHIKaTOpH.

Ha puc. 2 npeacrasieHo npoueaypy BHOOPY
MEPBUHHOTO TepeTBoproBaua Sitrans Probe-LU 3
€JIEKTPOHHOTO ~ KaTaJory MpHUCTPOiB  (BKIIOYAE
Olmplle  THCAYl  NPHUCTPOIB  PiBHHX  QipM
BUPOOHHUKIB, IO MIATPUMYIOTE MOBY omucy DDL,
MOCTIHO ~ OHOBIIIOETBCsL  opradizamieto  HART
Communication Foundation i € mocTtymamM mis

BUKOPHUCTAaHHS CTOPOHHIMH BHUPOOHHKAMH  Ta
OpraHizamisiMn).
3acTOCOBYIOTBCS YOTHPH crocoou

JUCTaHIIHHOI Tapamerpu3alii Ta KamiOpyBaHHS
[IIT:

MPOBIIHOTO abo
KOMYHIKaropa 3

- 3a JIOTTIOMOTOFO
iH(pauepBOHOTO  PYYHOTO
niaTpumMkoro npotokory HART;

- yepe3 KOMyHIKaIliifHe cepemoButie (podoua
cramis Ha ©Oa3si  IBM-PC —  cranumis
nmereHTpanizoBanoi  mepudepii  ET-200M —
CUTHaJbHI MOAYNI 3 TMIATPUMKOK IPOTOKOIY
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oominy mammmum HART — imTenexryamsni I1IT 3
nigrpumkoio HART);

SIMATIC PDM Device Selection 2301094 Net \HART modem?

HART-Device Catalog: 1246 devices

El- Actuatars
M- Electropneumatic
[~ HCF
El- Sensars
-- Flo
B Level
B Echo
- Millionics
- Sitrans LG 200
- Sitrans LA 200
- Sitrans LA 300
- Sitrans LA 400
- Sitrans LR250
- Sitrans LA 260
- Sitrans LR4E0
- Sitrans Probe LA
- Sitrans Probe LU 12m
e s Probe LU Bm|

| >

ddil

QK

Cancel

Help

el
o[

([ ]
(Ea R E R BN e R

—  Dgvice \denhficatim:l
ﬂ Device catalog...

[+~ Liquid Analy3|s

Description: HART Echa Field Device Sitrang Probe LU

DOrder Ma. THLE221 - whiuxx or FML5221 - xBuss

Pucynox 2 — IIpouexypa Bu6opy nepBHHHOTO
nepersoproBayua Sitrans Probe-LU 3
€JIEKTPOHHOI'0 KaTaJI0ry Ha MOBI onucy
npuctpois DDL

- dYepe3  KOMYHIKalliiHE  CEpeOBHUILE
(moprarusumii  IBM-PC  — HART-monem —
inTenexryansHi 111 3 miarpumkoro HART);

- koMmOiHOBaHUWI1 3 BuUkopuctaHHsM HART-
MYJIbTHILICKCOPIB.

3 mepepaxoBaHOT0, MPAKTUYHIIUMHU € 2-i1, 3-
W Ta 4-if cmocobm  mapaMmerpusamii  Ta
KaJgiOpyBaHHS.

Ha puc.3 mnpuBeneno 06a3oBe mporpamHe
3abesrreuenHs STEP 7 B pexumi mapamerpuzarii
curHanmpHOTO  Moaynss  SM 331 AI2x0/4...20mA
HART BubOyxo0e3neunoro BukoHaHHS Ex.

BUCHOBKHU
B pesympraTi NpOBEACHMX  MOIMIYKOBHX,
KOHCTPYKTOPCHKHX i JOCIITHUX po0iT

C(i)OpMyj'ILOBaHO OCHOBHI BHMOTH JIO CITOCOOIB
opranizaiii i KOMIOHEHTIB iHPOPMAIIHHUX CHCTEM
00Ky Ha()TOTIPOAYKTIB.

Po3pobieHo Ta  CTBOpEHO  amapaTHO-
MPOrpaMHUIM KOMIUICKC JUIsl BHMIipPIOBAHHS DiBHSI
HaQTONPOMYKTIB HA  OCHOBI YIBTPa3BYKOBHX
NEPBUHHUX  TICPETBOPIOBAYiB 1  0ONagHAHHS
Simatic S7-300.

Jocmimxeno criocoou JIUCTAHIHOT
napamerpu3anii i KamiOpyBaHHs IHTEIEKTYaIbHIX
MEPBUHHHUX  TMEPETBOPIOBaYiB  (yJIBTPa3ByKOBHI
MIEPBUHHUN MEePETBOPIOBAY piBHS
Sitrans Probe-LU).
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[Hw Config - [SIMATIC 300{1) (Configuration) -- 0911081
Wl Station Edit Insert PLC View Options ‘Window Help

ISSN 1993-9981 Memoou ma npunaou koumpoJio axocmi, Ne 21, 2008

_i81x|
NETET

[DEe2 8&|pe aa@oH v

p—

5 Al2xHART. Ex

il BES?7 331-7TBO0-0ABD
60 HART Field Device

PS 307 104 e tlay
/ gzu T4CZDP IPROFIBUIS(1} DP master system (1] Fuofle:  [Standard =
x| | [FH e H
23 |[§ amaoz -0 Actuators
24 Count General | Addresses Inputs | (- Addional Field Devices
25 [ Postion e -9 CA-Object
3 5 . ) -] Closed-Loop Contraller
T Ao T ’VI—‘ L] Fg:iv:g;g;&dvrupl when [~ t{f\;gvgﬁ;ntevruul atend of Fe-] Configuied Statians
5 Alf)/4 to 20, Ex -2 Convensr
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Press F1 to get Help.
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Pucynok 3 — IlapameTrpusanis curnansHoro moayJst SM 331 AI2x0/4...20mA HART
BHOYX00e3neyHoro BukoHanus Ex
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