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A TIPEOBPASC
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N

MAHY3J1b VHTEPMAHH (MANUEL UNGERMANN)

HUI'OPb XOJIOIIOB

JENIX CONTACT JUTA NEPELAYM
BAHA CUIHANOB B CMCTEMAX

[Tepenava CUrHanoB 6e3 UCKaXeHU UrpaeT BaXHY0 POtk B 0671aCTV CUCTEM aBTOMaTV3aLmMn. Pactyiiee
KONMYECTBO KOMTTOHEHTOB C 3MEKTPOHHBLIMU CUCTEMAMM YTIPABIEHNS], YXKECTOHAOLINECS TPEOOBAHIS

K KOMTTAKTHOCTW MOHTaXa, YBENIMUMBAIOLIEECS YNUCTI0 YCTPOCTB GECTTPOBOIHOV CBSI31 U YTIPABTIEHNS,

a TalCoKe POCT TTPOV3BOAMTENIBHOCTI LIMGPOBBIX CUCTEM, PABOTAIOLINX Ha BLICOKMX YACTOTAX TIepeayn
N@HHBIX, TIPUBOASIT K TIOBLILLIEHNIO YPOBHST 371EKTPOMATHUTHBIX 1 BbICOKOUACTOTHBLIX TToMeX. Takue
TIOMEXU 0Ka3bIBAKT CUITbHOE BITUSTHNE HA CUTHATTBL MaJIo MOLIHOCTY TIO HATTPSDKEHWIO W TOKY, KOTOPHIe
TIepealoTCst TIONEBBIMUN WV YTIPABTISIIOLIMMU YCTPOMCTBaMW. ECnivt ipeHebperaTs mepeumciieHHBIMU
dakTopamMu, 3TO TII0X0 CKAXETCST HA TOYHOCTM TIEPEAaUM CUHATA, UTO B UTOTE MOXET HEFaTUBHO
OTPa3UTbCst HA Ka4eCTBe BITTyCKAeMOro TTPOyKTa.

[IpumeHeHne HOPMaAM3aTOPOB
CUT'HAJIOB BHOCHUT 3HAYUTEIbHBII
BKJIaJl B MOBBIIIEHNE KAa4eCTBA CUT-
nana. Kommauus Phoenix Contact
[pemiaraer IUPOKUI aCCOPTUMEHT
pelIeH i 1 paboThI C HEIPePhIB-
HBIMH U TUCKPETHBIMHU CHUTHATAMU:
OT yIIbTPAaKOMITAKTHBIX IIpeobpa3oBa-
TeJlell ¥ HOPMaJIU3aTOPOB CUTHAIOB
IO YCTPOWCTB, CepTUGUIUPOBAHHBIX
B COOTBETCTBUU C YPOBHAMHU (PYHK-
IUAOHAJLHOU Oe3zomnacHoctu SIL 2,
SIL 3 u PL d, a Takxe usgenuil nis
HCKPOO6E30macHBbIX IIelleil, KOTOpbIe
06€eCIeInBaloT MaKCUMAJIBHBII YPO-
BEHb 3aIUTHI I BCEX TUIIOB MTOTEH-
[UAJIBHO B3PHIBOBOOIIACHBIX Ia30B03-
IYIIHBIX U OBUIEBBIX cpen (puc. 1).

PUC. 1. «
lpeobpasosarenu

¥ HOpManu3atopsl
CUrHanoB JinA pasnnyHbIX
MPUNOMEHNUT

PUC. 2. p

Cemeiicteo Field Analog
ANA T6KOI BU3yanu3aLu
1 HafieMHOiA nepeaum
CUrHanos

IT'HBKOE IIPENCTABJIEHHE
HN3MEPAEMBIX BEJINYHH
CewmeiictBo mpoxykros Field Analog
(FA) — HOBas cepus NpOAyKIHUU
Phoenix Contact, BKJIfo9aroras yHu-
BepcaibHble TUPPOBbIe HHANKATOPEI
napameTpoB nponecca FA MCR. Orn
COYeTAIOT B cebe XapaKTepPUCTHKH KIIac-
CUYeCKHX HOPMAJIU3aTOPOB CUI'HAJIOB
U TIIPENMYII[eCTBA THOKUX yCTPOICTB
NHAWKAIUU. YHHBEPCATbHBIA BXO
MOJKET UCII0JIb30BAThCS IS PaOOTH
C Pa3THMYHBIMH aHAJTOTOBBIMU CHUTHA-
JIaMH, TAKUMH KaK TOK, HallpsDKEHHe,
CUTHAJIBI C TePMOIIAP WU TeMIIepaTyp-
HBIX JaATYHKOB CONpOTHBIeHus. [Ipu
HeOOXOIMMOCTH YCTPOHCTBO CIIOCOOHO
obecrednBaTh MUTAHHE IEPBUIHOTO

U3MePUTEIbHOTO IpeobpasoBarers. [Ba
PEJICHHBIX BBIXOMA MOXKHO HCIIONB30-
BaThb JUIS Pa3NuIHbIX QYHKIHI Hepe-
KJIIOYEeHHS IIpeleIbHbIX 3HAYCHUII,
B TO BpeMs KaK IOJTydJaeMBIl OT JaT-
MK aHAJIOTOBBIII CUTHAJ [IepPefaeTCst
Ha BEpXHHI yPOBEHb depe3 aHAJIOTOBBII
BBIXO/1. Briaromapst BO3SMOKHOCTH 6~
Ko HacTpoliiku ungukatop FA MCR
MOJKeT HPUMEHATHCS IJIS PelIeHHs
IIIPOKOTO CIeKTpa 3agad. VIHanKanuo
U3MEepPeHHbIX 3HAYCHUU MOXKHO Mac-
ITabUPOBATH 10 JKETAHUIO, a CATHA —
IIPeJICTaBUTh B TpebyeMoM dopmare.

B cemeiictBo Field Analog (puc. 2)
TaKKe BXOISAT HOBBIe IIN(POBbIE HH/IH-
KaTOPBL C MOJMIEPKKOH MPOTOKOIA
HART. OH1 uMeI0T nacCUBHOE UCTION-
HEHUe, TO €CTh MUTAIOTCS OT BHIXOTHOI
TokoBoil metnu 4-20 MA. [Ipu aTom
HCTOYHMK NTUTAHUS, KOTOPBIM SBJISET-
s yIpaBJsiioliiee yCTpOCTBO, c1abo
HarpykeH 6J1arofapst HU3KOMY 3Hade-
HIIO TTa[IeHIsI HATIPSDKEHNUsI Ha MHNKA-
Tope (< 0,9 B). DT0 CIIy’>KHUT pelIaromum
(bakTOpOM IS TPUMEHEHNUS U3/IeNUS
B YCJIOBUSIX B3PBIBOOIIACHBIX aTMOCep:
B NOJOOHDBIX IPUIOKEHUIX SHEPIHUL
IOJDKHA OBITH OTPaHMYEHA, — YTOOBI
IIPEIOTBPATUTD BO3MOKHOCTD BOCILIA-
MeHeHHA. MIHINKaTOp ¢ mOmIepKKOH
HART Ttaxke obecreqnBaeT rubxoe
IpefCTaBIeHNEe U3MEPEHHBIX 3HaYe-
HHI JI7I51 IPOCTOTO MACIITaOUpPOBaHUS
U BU3YaJIH3ALUN JAHHBIX. IHAMKAaTOPBI
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FA MCR paspa6oTaHbI KaK yCTPOHCTBA
HART Master, 4T0 I103BOJISIET TOJIB30-
BaTeso peanusoBath Gpyuxknun HART
IJIsL IEPBUYIHBIX M3MEPHUTENbHBIX
npeoOpasoBaTeseil, KOTOpble paHee
He UCIOJIb30BAJIKCH: TaK, OCPEICTBOM
HART-nporokonxa MoryT oTobpa-
JKaThCA 10 ‘{eTprex OOIIOJIHUTEJIBbHBIX
H3MepeHHbIX 3HaYeHu . MHOrodyHK-
LUOHAIbHBIC UHAMKATOPbI TAPAaMETPOB
IIPOIIECca, @ TAKKE NHIUKATOPBI, COBME-
crumble ¢ HART, nocrynHbl B cranmapt-
HOM HCIIOJIHEHHWH CO CTEII€HBIO 3aIITUTHI
IP20 (1151 MOHTKA HA JIULEBYIO IIAHEIb
mkada yIpaBieHns) WK ¢ 3aIIUTOMN
IP67 — 1151 moseBoil yCTaHOBKH.

PEAJIN3ALIUA
TPEBOBAHHH

I10 B3PBIBO3AIIIUTE
H OVHKIIHOHAJIBHOHM
BE3OIIACHOCTH

ITpu TOCTPOCHUH CHCTEMBI aBTOMA-
TU3ALUU U YIPABICHUS IIOTCHI[HATIb-
HO OTIACHBIMH IPOMU3BOJCTBEHHBIMH
IpoueccaMu OAHOM M3 Ba)KHEMIIIUX
3aj1ad SIBJISIETCST MUHUMUBAIHS PUCKOB
HaHeCeHUsI Bpelia JIIOMSM U OKPY’Kaio-
et cpeme. s JOCTHIKEHUS 9TOM
ey OBIIM CO3[aHBI TAKKe CTAaHIap-
T, kKak MOK 61511 (TOCT P MDK
61511-1-2011), MDK 61508 (TOCT
P MBK 61508-1-2012) u EN ISO
13849. Cutyanus yCIoXKHIETCs, eClII
B JONOJHEHNE K (DYHKIIMOHAIBHOM
6e30macHOCTH HEOOXOLUMO YIHUTHI-
BaTh U TpeboBaHUs 1m0 obecmede-
HUIO B3PBIBO3AIIUTH — 0COGEHHO
KOT[a pedb uaeT o6 ypoBHe IOJe-
BBIX M HCIIOJIHUTEIBHBIX YCTPOMCTB.
Phoenix Contact pagpaboran cemeii-
crBo nponykroB MACX Analog,
KOTOpPBIE IIPeyCMaTPUBAIOT BBICIIINIL
YPOBEHD B3PbIBO3AIIUTHI KOHTPOJIBHO-
U3MEpPUTEIbHBIX KaHAJIOB U 00JIaIaioT
BBICOKHM yPOBHeM (DYHKI[HOHATbHOM
6esomacHoctH (puc. 3).

CemericrBo MACX Analog cocrout
U3 OJHO- U ABYXKaHATbHBIX PaseIi-
TeJIBHBIX YCIJIATENIeH U IpeobpasoBaTe-
JIel CUTHAJIOB IIIMPUHOM BCero 12,5 MM.
OHH MO3BOJISIOT IOAKTIOUUTE HCKPO-
6e30macHble IIeNH IIOJIEBBIX YCTPOUCTB,
YCTaHOBJIEHHBIX BIUIOTH O 30HBI 0
(c OacCHOCTHIO B3pbIBA IIO rasy)
unu 30HbI 20 (¢ OITACHOCTBIO B3PbI-
Ba 10 mbin). TakKe OHK HOBBIIIAIOT
Ka4eCTBO IIepejadll aHAJIOTOBBIX U JIUC-
KPEeTHBIX CHTHAJIOB 32 CIeT obecriede-
HUSI TOYHOTO Peo6pasoBaHuUsI, Talb-
BaHUYECKON PasBsI3Ky, GUIbTpALUK
U yCUJICHHS TI0 K&XKIOMY U3 KaHAJIOB.
YcrpoiicTBa JIerko KOHPUIypUpYyIOT-
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cs1 ¢ momombio DIP-epexiroyareneit,
PACIIOIOKEHHBIX Ha TIepeHel TaHeTH,
WU IOCPEICTBOM uUHTepdeiica s
nporpammupoBanust. OTIeIbHO CTO-
UT OTMETHTB, YTO IPOrpaMMHOe 06e-
cnedenue (I10) mo3BossieT pousBo-
IUTH GBICTPYIO U IIPOCTYIO HACTPOMKY
YCTPOMCTBA U OCYLLECTB/IATH OHJIANH-
MOHUTOPHHT U3MEPSEMBIX 3HAYEHUIT.
Biaromapst cBeTORMOmAM COCTOSHUS
Ha K&KIOM MOJyJIe U BO3MOXXHOCTU
OPTaHU3AIUH TPYIIIIOBOI CUTHAIH3A-
1uu 06 OIMOKAX JOCTUTAETCSI BHICOKAS
9KCIUTyaTallMOHHAS TOTOBHOCTD CHCTe-
MbI. Pagbemsl 11 ycraHoBku Ha DIN-
PperiKy, KOTOpble 00eCIIeInBaIOT IIUTA~
HIe U Tlepeiady CUrHaIoB 00 ormnbKax
st monyineit MACX, mo3BOJISIIOT
He TOJIbKO PeaIn30BaTh OBICTPYIO pa3-
BOJIKY MIUTaHUS U THOKOCTD IHCIET-
'{epnsauun, HO 1 prOCTI/ITb 3aMeHy
MOJYJISL BO BpeMst paGOThI B Clydae
BBIXOZIa ero u3 cTpost. [Ipu akciunya-
TallUU U IYCKO-HAJIAJKe TAKKe 9acTo
BO3HMKAET 3ajaYa OTKJIIOYEHMs KaHa-
710B 6€3 OTCOeMHEHNSI OTAEIBHBIX IIPO-
BOJJHUKOB: [IJIsI €€ PeLIeHNs YCTPOICTBA
cemerictBa MACX Analog ocHarmeHsr
ChbeMHBIMHU KJIEMMHBIMHU KOJOIKAMU,
HMEIOIIIMHY MEXaHIIeCKYI0 KOTHPOBKY
U JAIOIIUME BO3MOXXHOCTb GBICTPOTO
1 6€30IIHO0YHOTO ITOIKIIOYEHM.

DIP-ITEPEKJIIOYATEJIH, I10
HJIHU NTPUJIOOKEHHE IJISAA
CMAPT®OHA?

JIJ1s IpUIIOsKEeHUIA, KOTOPBIe He Tpe-
OyroT obectiedennst GyHKI[HOHATBHO
6€30M1aCHOCTH, HO IPH 9TOM Ipex-
[I0JIaral0T YCTAHOBKY 000pyIOBaHUS
BO B3PBIBOOIIACHOI 30HE 2, OLTHMANIb-
HBIM peIlIeHUEM SIBJISETCS CEMECTBO
YIBTPAaKOMIIAKTHBIX IIpeobpasoBaTesieit
1 HOpManu3aTopos curaamos MINI
Analog Pro. CoBpeMeHHast TeXHOJIOTHS
peo6pas3oBaHus U BEICOKUI YPOBEHD
TaJbBaHIIECKON Pa3BA3KH (C UCIIBITA-
TeJIbHBIM HAIIpsDKeHHeM 3 KB n Homu-
HaJIbHBIM HANpPsDKeHNEM H30JISIIHH
300 B) 06ycoBamBaioT Xopoliree Kade-
CTBO CUTHAJIA. Y CTPOJICTBA I10 yMOJIIa-
HHIO UMET pabouyio TeMmepaTypy
—40...+70 °C 1 nuana3oH HaIpsDKeHUs
nurtasusa 9,6-30 B DC. Joctynasie
TOYKM IOJK/IIOUEHH Ha Oase 3amaTeH-
toBaHHBIX pazbeMoB FASTCON Pro
obecmeqnBarOT GBICTPBIE YCTAHOBKY,
3aIIyCK U TeXHHIECKOe 00CTy)KUBaHHe.
BcrpoeHHbBIe TOBOPOTHBIE Pa3MbIKa-
TeJIM IPU HeOOXOAMMOCTH HAIOT BO3-
MOKHOCTb OTKJIIOUUTH [eIIH TUTAHHUS
WUTH U3MepUTeIbHbIe KaHaJIbl yCTPOIi-
CTBA,  CIICI[IAJIBHO UHTETPUPOBAHHbIC
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B pagbeM TOYKU U3MEPEHMUs — IIPOU3-
BOJMTH M3MepeHNe TOKa B meTie 6e3
ee paspbIBa.

[Tpeo6pazosarenu curuanos MINI
Analog Pro u ycrpoiicrsa MACX cHa6-
skeHpl DIP-nepexnroyarensaMu mis
6bIcTpOit 6a30BOM KOHQUTYpALIHH.
boree TOHKast HACTPOIKA OCYIIIECTBIIACT -
s mocpenicTBoM becturaraoro I10. Kpo-
Me TOro, Bce uamenns cemMericra MINI
Analog Pro nmeroT BCTpoeHHBIIT Gecrpo-
BopnHoit nuntepdeiic NFC. [Tpu texHude-
CKOM 0GCITY)KUBAHIN Y CTPOIICTBA MOYKHO
HACTPOUTB JIOKAJILHO Yepe3 COOTBETCTBY -
Iollee MOOMIbHOE TIpHIOKeHue. [1pu-
JIO’KeHHe TaKKe MOKHO HCIIOIb30BaTh
IUISL TOJTy 9eHMsT THPOPMAIIUU O MOLLY -
Jie 1 HacTpoiikax DIP-mepekmrogarens
n s OHHaﬁH‘MOHHTOPHHFa I/I3Mep5le‘
MOT0 CHTHJIa MHOTO(YHKIIMOHAIBHBIX
yCTporicTB (puc. 4).

HHTETPALIMISI CUTHAJIOB

B CHCTEMBbI VIIPABJIEHHA

H OUCIIETYEPH3ALIHH
O6benuHenHre CUTHAIOB, IOy IeH-

HBIX C IIpeobpasoBaTesieil u 6apbepoB

PUC.3. «
lpeobpasosarenu curxanos
11 6apbepbl UCKPO3ALMNTHI
MACX Analog c yposHem
yHKUMOHANbHOM
6esonacHocti po SIL3

1 MaKCUManbHoi
B3PbIBO3ALLMTON BUAA

Ex [ia]

PUC.4. ¥

lpoctan HacTpoitka
ycrpoitcTs cepum MINI
Analog Pro nocpescraom
NFC-untepdeiica




28 | AIIIIAPATHBIE CPEJZICTBA

PUC. 5. A

Pewwenua no uHTerpaumum
CUrHANOB B CUCTEMbI
ynpaBnexus

W [MCNeTYepu3aLmm

ot Phoenix Contact

HCKPO3AIIUTHI, I UX IOCIEeNYI0-
el KOHCOTHIUPOBAHHOI Iepefiad
Ha ypOBEHb YIPABJIECHHS CTAJIO YKeE,
10 CYTHU, CTAHJAPTOM B IIPUJTOKEHU-
SIX, TIIe B)KHA CKOPOCTh U 6e3011u-
60uyHOCTh MOHTaka. Kimaccuueckas

KOHIIEIIUS PEIIeHns NpecTaBigeT
c06011 6a30BYIO ITATY, MOHTHPYEMYIO
Ha DIN-peiky u mMe0Iyo B CBOeM
cocTaBe 00beIMHEHHBII padbeM I
1uIetpoBOro MOAKIIOIEHIUS Kabes
K cucteMme ynpasienus. [Ipu aTom

224

peurenue, npennaraemoe Phoenix
Contact (puc. 5) Ha 6ase 06benUHI-
TebHbIX IU1aT cepun TC, BBIIOJHO
OoTIHMYaeTCcd OT aHAJOTOB Ha Oase
MaTepUHCKUX II€YaTHBIX IIJIAT 3a CIeT
IIPOYHOrO0, YCTOMYMBOro K BUOpanu-
sm (o 2g) u yaapam (mo 15g) amomn-
HUEBOTO PO uis, KOTOPBII MeXa-
HUYECKH OTJeJIeH OT YCTAHOBJICHHBIX
Ha Hero nHTepEeNCHBIX YCTPOICTB.
DTO MO3BOJISLET NOCTUYDL BBICOKOT
Ha/IeKHOCTH CHCTEMBI.

HoBoit BeTBbIO pa3BUTHsI 0106~
HOTO ITOJXO0/1a CTAJIO peleHue Ha 6ase
10308 17151 cemericta MINT Analog
Pro, koTopsle 00BETUHSIOT JO BOCh-
MM I10JIEBBIX CUTHAJIOB JI000r0 TUIA
1 06eCIIeYnBaT UX MOCIEAYOIIYIO
mepegady B IPOMBIIICHHBIE CETH,
IIPU 3TOM 9KOHOMSI IPOCTPAHCTBO
1 Ha[Ie)KHO M30JIUPYS KKIBII KaHaIL.
QaKkTUYEeCKU TaKUe III03bI I03BO-
JIAIOT OTKAa3aThCsl OT MPUMEHEHUs
IOPOTOCTOSIIIIAX MOZLYJIeH BBOJA/BbIBO-
Ia, NCKJIYUTH 3aTPaThl Ha Kabeb
1 B UTOTe YMEHBIIUTH CTOUMOCTH
KaHasa. B HacTosIIee BpeMs JOCTYII-
HBI [ITI03BI ¢ HanboJree MOy ISIPHBI-
MU IIPOMBIIIICHHBIME IPOTOKOIAMU
mepenaun maHHbx: Modbus TCP,
Modbus RTU u PROFIBUS DP. @
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