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DART Fieldbus:
MCKpPO6e3onacHOCTb
6€e3 OrpaHNYEeHUN MOLLHOCTH

B cratbe npepcrasneHo Hosoe pewenne DART Fieldbus — nonesas wuHa ¢ o6opypoeanmem DART
Ha ocHoee koHuenuun FieldConnex. Onucanbl npenmyluectea TexHonorum obecneyeHus
uckpobesonacHoctn DART, BoipaxaioLupmecs B BO3MOXHOCTU Nepeaaym BO B3PbIBOONACHYIO 30HY
Gonbluei S3HEPrUMn, UCNONb3OBAHMS Bonee NPOTAXEHHBIX NMHMM CBA3M M HONbLIEro KONUYECTBA
NONEBLIX YCTPOMCTB B CEFMEHTE NpoMmbiLneHHoM ceTu. MokazaHo, 4to, obnagas s3TMMM NpemMmyLle-
crBamu, DART Fieldbus otnnuaetcs npoctoToi M HOREXHOCTBIO M MMeeT HeOBXOaKMbIE KOMMOHEH-
Tl ANS UCNONb30BAHMS B NpoMbiuneHHbix cetax PROFIBUS PA 1 FOUNDATION Fieldbus H1.

HoBblit noaxona
K OGECNEYEHMIO
UCKPOBE3ONACHOCTM

Kommanus Pepperl+Fuchs mpencras-
JISIET HOBYIO TEXHOJIOTUIO B3PBIBO3AIIUTHI
DART (auHammyeckoe oOHapyXeHUE U
TMpepbIBaHUEe JJIEKTPUUECKOU IyTu —
Dynamic Arc Recognition and Termina-
tion) [1, 2] mia mpuUMeHEHUs] B TIOMY-
nsgpHoit mHbpacTpykType FieldConnex
Fieldbus [3]. Texnonorust DART 6a3upy-
eTCsl Ha TMHAMMYECKUX CBOMCTBAX IMpoO-
1eccoB, Osaromapsi 4emy JOIMycKaeT
3aMETHO 00Jiee BBICOKME YPOBHU MOIIHO-
CTM Hapsily C COXpaHEHUEeM HCKPOOe30-
MacHBIX ypoBHel aHepruu. HoBoe peliie-
Hue FieldConnex DART Fieldbus (moJe-

Bag mmHa ¢ obopymoBaHuemM DART Ha
ocHoBe koHuenuu FieldConnex) obec-
MeYUBACT JOCTATOYHYIO MOIIHOCTb [Ist
TAKOro KOJIMYECTBA YCTPOMCTB, KOTOPOE
O0OBIYHO 3aMUTBIBACTCS BO B3pPHIBOOE30-
MacHBIX 30Hax [4], HO TpU 3TOM IIOA-
KJII0YeHUEe KaOeIbHBIX OTBOJOB pa3pabo-
TaHO TakKMM 00Opa3oM, YTOObI COOTBET-
CTBOBaTh TPEOOBAaHUSIM COBPEMEHHBIX
B3PbIBO3AIIMIIEHHBIX TMOJIEBBIX MPUOO-
poB. KomnonenTtsl FieldConnex DART
Fieldbus (manee — DART Fieldbus) cep-
TUGUIMPOBAHBI B COOTBETCTBUHM C TPeOO-
BaHUSIMM MEXIyHapOJHOTO CTaHaapTa
IEC 60079-11 «DnekTpoobopynoBaHue
IUIS  B3PBIBOOMACHBIX Ta30BBIX CpPEI.
Yacrtp 11. Uckpobe3onacHas 3/1eKTpuue-

CKasl LIeMb i», Y4TO JeJIaeT BO3MOXKHBIM UX
MpU3HAHUE W IIPUMEHEHHME TTPAKTUIECKU
B JII00OI1 CTpaHe.

Yro xe nenaer DART HacTonbKo yHU-
KaJIbHOI TEeXHOJOTUEl, MpPeaoCTaBIsIo-
1IeH MMOJIb30BaTeISIM CHUCTEM aBTOMAaTH3a-
MM TEXHOJOTMYECKUX ITPOLIECCOB BO3-
MOXHOCTb OIIYTUTh ITOJIHOE MPEUMYIIe-
CTBO HaJl TeXHOJIOTHEN UCKPOOE30IacHOI
MPOMBIIIJIEHHOM CETU BO B3pPHIBOOIAC-
HBIX 30HaX 110 YacTu obecreyeHus pabo-
TOCITOCOOHOCTH CHUCTEMBI M CHVKEHMUSI
00111ei1 CTOUMOCTHU BJIaACHUsI?

Bonee panHue pelieHus mo obecriede-
HUIO MCKPOOE30MaCHOCTH HCIIOJIb3YIOT
koHuenuuu Entity (TpaaulIMOHHBIN CIO-
co0 OILIEHKUM HUCKpoOe30MacHOCTH) U

Kakum osrPA30M DART 3ALMLWIAET NPOMbBILUNEHHYIO CETb

Mpwn ycnoBuM NpuUMeHeHUsi TeXHONOrMmn
obecneyeHuns B3pbiBo3awmTbl DART anek-
TpUyeckme paspsabl HE UMEIOT HUKaKUX
LIAHCOB Ha MHMLMALMIO aBapUNHON CUTya-
UMM BHE 3aBUCMMOCTU OT TOro, B Kakom
MecTe MPOMBILWIEHHONW CETU 3TO MOXET
Cly4UTBLCS. B HOpManbHOM pexunme paboThbl
MCTOYHUK nuTaHus DART obecneunBaeTt
obopynoBaHue 3nekTponuTaHvem 6es3
orpaHuyeHus. Oatumku DART, pacnono-
XEHHble KaK B UCTOYHUKe nuTaHus DART,
Tak U B Mopyne 3awmTtbl cermeHTa DART,
0BHapyXXNBAIOT aBaPUIHBIN PEXMM B 3NeK-

TPUYECKOW cMcTeME B CaMOM Havane v bino-
KMPYIOT ero Ao TOro, Kak Bblgensemas
SHEprus AOCTUIHET KPUTUYECKOTrO YPOBHS,
onpegensalowero ©Ge3onacHocTb. Bcero
NVWb NOC/e HEeCKONbKUX MUINCEKYHS,
UCTOYHUK NuTaHusa DART cHoBa BKItOYaeT-
¢ — paboTa NPOMBbILIEHHOW CETU rapaHTu-
poBaHa.

MHorve onepauuMu MNOAKIIOYEHUS W
OTKJ/IIOYEHUSI BbI3bIBAOT aBaPUMHbLIA pe-
XMUM U cpabaTbiBaHME «MeXaHW3MOB»
DART B cxeme cermMeHTa, Haxoaslerocs
nop HanpsxeHnem. Takum obpasom, uc-

KPOBOW pa3psij cam no cebe paccmaTpuBa-
eTcs Kak 31IeMEHT HOPMasbHOro pexuma
paboTbl ANs 3NeKTPUYECKMX LieMNen, B KOTO-
pbix NpuMeHeHa TexHonorus DART.

UcTtoyHnkn nutanmna DART mn mopynm
3awmTbl cermeHTa DART Bceraa paboTtatot
COBMECTHO U obecneynBaloT 3awWuTy Ma-
rMCTPanbHOM NMHUU ceTu. Bce BO3MOXHbIe
aBapuiiHble PeXUMbl, KOTOPbIE€ CMOCOOHbI
NpUBECTU K 06pa3oBaHNIO UCKPOBOTO pas-
psiaa, 0OHapYXMBAIOTCS, U COOTBETCTBYIO-
LWas UM SHePrus CTaBUTCS MO KOHTPOIb.
|
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FISCO (Fieldbus Intrinsically Safe
Concept — KOHIEMIIUS HCKpoOe3orac-
HOW CHUCTEMBbI TMOJIEeBON MIMHBI) [5, 6].
OHU TPEemIOCTaBISIOT ITOJH30BATEIIAM
BO3MOXHOCTb TOJCOCINHATh Pa3HO00-
pa3HbIe YCTpPOMCTBA K €IMHCTBEHHOMY
WCTOYHUKY IMUTAHUS B CETMEHTE TI0JIEBOM
IIWHBI, HO TP 3TOM YHCJIO YCTPOMCTB B
OIHOM CEeTMEHTe U JJINHA Kabessl orpa-
HUYMBAIOTCS OTHOCUTEJIBHO HU3KUM
JIIOMMYCTUMBIM 3Hauy€HUEM MOIIHOCTH,
BBIHYKIasl TOJIb3OBaTeel pa3padaThi-
BaTh CJOXHBIC TOIMOJIOTMU IIWH CO MHO-
TUMM KaOeJbHbIMU OTBOJAMM, YTO TPH-
BOJUT K YBEJIMYECHUIO CTOMMOCTH pelle-
Hus. KoHIenuust MarucTpaim MOBBIIIEH-
Hoii MomHoctn High-Power Trunk
(HPTC) mnosBonsieT MCIOIb30BaTh BO
B3PBIBOOTIACHOM OKpYyXalolleil cpene
0oJiee BBICOKYIO MOIIIHOCTD, TT0JIaBaeMYIO
B CErMEHT IIPOMBIILICEHHOU CEeTH, TpHU
YCJIOBUM COXPaHEHHUsI MCKpOOE30MmacHo-
ctu. [Tonesas mmMHa, MCIOIB3YIOIIAS TEX-
Hosoruio DART — DART Fieldbus, siBsi-
eT co00ii cleayolnii peBOJIOIIMOHHBII
1ar B pa3BUTMM BHIA B3PbIBO3ALIUTHI
«HCKpobe3omnacHas aJIeKTpuyecKasi
uenb». DART Fieldbus B Bbicieii cTerne-
HU TIpUBJeKaTelbHa, MOTOMY YTO B Hel
Ha OCHOBE COBEPIICHHO HOBOTO MOIX0/Aa
ycTpaHsieTcsl mpobjieMa OrpaHUYeHMUsI
MOIITHOCTM B HMCKpPOOE30TMacHOl LeMu.
DTa 1MHa J0MyCKaeT 3HaYUTeIbHO OoJiee
BBICOKHME 3HAUEHUsI Mepe1aBacMoil aHep-
rum, Tak Kak texHosjorusi DART npenaro-
JlaraeT BBIKJIIOYEHME TOKOBBIX liereidl B
TeYEHUE MUKPOCEKYH/I, TTPEX/IE YEM TEM-
nepaTtypa MCKpPOBOTO paspsiia CTaHeT
IOCTaTOYHOM IS BOCIUIAMEHEHUS, U
rnocjeayollee Bo3BpalleHue K HopMasib-
HOMY pexXrMy padoThl (CM. BPE3KY).
DART Fieldbus momyckaer Makcu-
MaJIbHYIO JUIMHY MarMcTpajJbHOro KabeJs
1000 meTpoB. JliuHa Kaxaoro KabejabHO-
ro oTBOAAa MOXKET ObITh 120 M Tipu oO1LLei
cymmapnoit uiHe 1900 M. CornacHo Tex-
HUYECKUM XapaKTEepUCTUKaM, B KaxKIOM
cermeHTe nojesasd mmHa DART Fieldbus
MOJIePXKUBAET 0 32 yCTPOICTB, UTO MO3-
BOJIIET M30aBUThCS OT HEOOXOAUMOCTHU
pPa3pabOTKMU CIOXHBIX CETEBBIX TOMOJIO-
Ui CO MHOTUMU JOTIOJTHUTEIbHBIMU CET-
MEHTaMU U TMOJICErMEeHTaMM, KaXIblii U3
KOTOpBIX TpeOyeT CBOEro COOCTBEHHOTO
WCTOYHWKA TIMUTAHUS, PACTIPEACTUTEb-
HBIX KOpOOOK, 0apbepoB U T.1. B koHeu-
HOM cu€Te OoJiblliee YMCIO YCTPOUCTB B
OIHOM CETMEHTe CO3Ma€T YCIOBUS IS
CHIVDKEHMSI KalTMTAJIbHBIX 3aTpar 61aroma-
pST YTIPOILIEHUTO 001Iel MHBPACTPYKTYPHI
MOJIEBOIl CETHU U COOTBETCTBYIOIIEMY
COKpAIIeHUIO TpebyeMOoTo CceTeBOro 060-

B3pbiBo6e3onacHas
30Ha Knacca 2
A =

TexHonorus DART o6ecneynBaet 3awuty
MarucTpani ¢ MapkupoBKoi

Mogynu sawutsl cermenta DART

B3pbIBO3aWuThl Ex ib IC ]ﬁ ﬁ iﬁ ,ﬁ

)

(kabenbHble 0TBOAI
C MapKupoBKoi

B3pbIBO3aLWMThI Ex ib IIC
B3pbiBoonacHas 30Ha E \ \ h
knacca 1

Puc. 1. Tononorusa MarMCTpaﬂbHOﬁ WKHBI C KabenbHbIMU 0TBOAAMMU

pynoBaHus. M Bc€ 3TO BO3MOXKHO Jaxe
IUTSI TAKWX YyBCTBUTEJIBHBIX C TOUKU 3pe-
HUS B3PBIBOOMACHOCTU CMecell, Kak
cMmecu Kareropuu [1C!

DART Fieldbus npussaHa obecreyuThb
KOMMYTALIMIO COBPEMEHHBIX UHTEJJIEKTY-
aJIbHBIX TOJIEBBIX MPUOOPOB U CO3/IaHUE
pacnpeieIEHHbIX CUCTEM YIPABICHUS U
MOXeT OBITh TIPUMEHEHa B Pa3JTMUHBIX
MeCTax TeXHOJIOTUYECKON LIETIOYKH.

DART FIELDBUS — NPOCTOE
M HAREXXHOE PELUEHME

Tononorusa

Tomosornst MarucTpaabHOW HIWHBI C
KaOeJbHBIMU OTBOJAMU SIBJISIETCS JIO-
BOJTBHO PpACTpOCTPAaHEHHOW U YacTo
ucrionb3yemoit. OHa akTudecku crana
CTaHIAPTHON B CHCTEMax aBTOMATU3AINUT
TEXHOJIOTMUECKUX MPOIIECCOB C IPUMEHE-
HMEM TIPOMBILIUIEHHBIX CETeil, TaK KakK e€
MPOCTO TIPOEKTUPOBATh U €10 TPOCTO
YIIPABISATS.

Tomonorust MarucTpaiu ¢ OTBOAAMU
MpearnoiaraeT Haluyue KWCTOYHUKOB
MUTAHUSI U KOMMYTallMOHHBIX YCTPOUCTB
MpOMBIIIeHHO cetn (puc. 1). Kabenb-
HbIE OTBOJIbI CEPTUDUITUPOBAHBDI IS TTOJI-
KJIIOYEHUsT UCKPOOE30TMaCHBIX MHTENIeK-
TyaJbHBIX TPpUOOPOB. MHTEIeKTyaIbHBIC
npubOpsl MOAKITIOYAIOTCS K KOMMYTa-
LIMOHHBIM YCTPOMCTBAM TMPOMBILLIEHHOMN

CeTu — MOAYJISIM 3alllUThl CerMeHTa
DART (DART Segment Protector). Momy-
s 3amuThl cerMeHTa DART ceptuduim-
pOBaHbI ISl YCTAHOBKU BO B3pPBIBOOIAC-
HOI 30He KJacca | ¢ BbIXoAaMu, KOTOpble
HMMEIOT YPOBEHb UCKPOOE30IMacHOM 2eK-
TPUYECKOI 1IeTH ib AJis1 2IEKTPOoOOPYIO-
BaHus rpynmnbl [IC. Texnonorus DART
3allMILIAET MMPOU3BOICTBEHHOE 000pYI0-
BaHUE OT OYEHb B3PHIBOOIACHBIX Ta3oB
kateropuu IIC (BomopomHo-Bo3mylIHAs
MPeACTaBUTEIbHAS B3PIBOOMACHASI CMECH).
[TocTpoeHre MPOMBIILIEHHON CEeTH Ha e€
OCHOBE 03HayaeT, YTo

©® OIMHAKOBBIE KOMITOHEHTHI MOTYT OBITH

YCTAHOBJIEHBI 110 BCEMY TIPENTIPUSTHUIO,

B pa3HBIX MeCTaX TEeXHOJIOTUYEeCKON

LIeTIOUKY;
©® yHUGULIMPYETCS IO BCEMY TPENITPUsI-

TUIO HEOOXOAMMBIM HAOOP COOTBET-

CTBYIOIIETO 3aMacHOTO 000PYIOBaHMS;
@ yTIpo1aeTcs mpoiecc 00yIeHus 1 MOJ-

TOTOBKH TI€PCOHATIA.

Monynu 3amutel cermeHta DART
TOTTYCKAIOT TOCTATOYHYIO MOIITHOCTbD JIJIST
MOAKIIOUEHUST HEOOXOIUMOTO B 0O0Jib-
IIMHCTBE MPUIOXEHUN KOIMIecTBa TpHU-
0OpOB, HO TJIIABHOE — OHM 00ECTIeYNBAIOT
3aIIUTYy OT KOPOTKOTO 3aMBIKaHUS, UTO
SIBJISIETCSI OCOOEHHO BaXKHBIM, KOTIA Tpe-
OyeTcst IPOBECTH TEXHUUECKOEe 00CITYXU-
BaHue 00OpyIOBaHUs 0€3 OTKIIOUEHUS
€ro MUTaHUSI.

Ta6auya 1

OcHoBHble TexHuueckue napametpol DART Fieldbus

TexHuveckue napametpbl 3HavyeHus

MowWHOCTb MarucTpanbHoON NUHUK

22 B x 360 MA (Tun.)

MowHocTb KabenbHoro oTBOAA

10,5 B x 34 MA (MuH.)

Wmnepauc (Tun kabens A) 100 Om
QinuHa kabens maructpanu 1000 M (makc.)
06was pnuHa kabens, makc. (B cootsercTeum ¢ IEC 61158-2) 1900 m

[lnuHa KaGenbHoro oTBOAA, Makc. (B cooTBercTBuM ¢ IEC 61158-2) 120 m

MapameTpbl aAnsa npu6opos no koHuenuuu Entity (U, I)

24 B, 250 MA
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Kabenb Tuna A

B3pbIBo3awuThl Ex ic IIC ana 30HbI Knacca 1

Kak yxe ormeuanocwh, misi DART
Fieldbus momyckaeTrcss MarucTpalbHBIN
ka6ens mmuHoi mo 1000 M. [lo 4eThipéx
momyneit 3amuThl cermeHta DART moryt
OBITh MTONKITIOYEHBI K MATUCTPAIH 1 00ec-
TeYnBaTh YCTPOICTBA OE30MACHBIM yPOB-
HeM MolHocTu. [IinHa KabeTbHBIX OTBO-
noB 10 120 M — nBoifHAsg IIMHA, TOIYC-
kaemast koHuemnuueir FISCO. OcHoBHBIE
texandeckue mapamerpbl DART Fieldbus
npuBeneHbl B Tabiu. 1. PeanpHast mimHa
MarucTpaid M KOJUYECTBO MPUOOPOB
CUJIbHO 3aBUCAT OT KOHKPETHOU TOTIOJO-
TUU U BBIOPaHHBIX TTPUOOPOB.

[Mo psimy monoxeHWil, yCTaHOBJIEHHBIX
MexayHapoaHbiM cranmapTom IEC 61158-2
Ha TMPOMBIIIIEHHYIO YIPABJISIONIYIO CETh,
npaBuia npumeHeHus: DART Fieldbus B
30HEe KJlacca | coBMamaloT ¢ KOHIEMLUen
FISCO umu High-Power Trunk.

JI7s1 moMolIM TMOoJb30BaTeNsiM B OCY-
LLECTBICHNUU TEKYIIEro KOHTPOJSI U TMOJ-
JePXKU MHOPACTPYKTYPHI MOJIEBOI CETH B
enasix obecrieyeHusi rapaHTUPOBAHHOM
paboTOCMOCOOHOCTH CHUCTEMbI TIpea-
raloTcsi MOAY/IM PACILIMPEHHOMN TMarHOCTU-
ku FieldConnex Advanced Diagnostics [7].

NpoekTuposaHue
DART Fieldbus mpoexkTupyeTcst momo6-
HO JTI0O0MY APYTOMY CETMEHTY TTPOMBIIII-
JIEHHOU ceTu. B3pwiBo3aiuTa mocturaer-
cs TOYTH OecrulaTHO, OYeHb He3Hauu-
TeJbHBIM 00BEMOM paboT, P 3TOM TIpe-
JIOCTABJISIETCS] IIMPOYAMIINIA BEIOOD BO3-
MOXHOCTE! U TUOKOCTh WX pealn3aluu
Ha dTamax MPOeKTUPOBAHUS M TOCTPOE-
HUST CETMEHTOB ITPOMBIIIUIEHHOW CETH.
[Ipu mpoekTMpOBaHUM HEOOXOIUMO
YYUTBIBATH CIIEAYIONINE TTOTOXKEHUS:
® VCITOJIb30BaHUE TOIIOJIOTUM MarucTpa-
JIA C OTBOAAMM OT MaruCTpaIn Kaberem
THIA A;

B3pbiBobe3onacHas
30Ha Knacca 2

T T T

Puc. 2. Mcupoﬁesonacuaa MarucTpajbHasa JUHUA U KabenbHble 0TBOADI C Mapl(upom(oﬁ

B3pbiBoonacHas
30Ha knacca 1

@ pean3alus CXeMBI C Pe3epBUPOBAHHBIM
ncrounnkoM tmraHuss DART Fieldbus
Ha OTHOU CTOPOHE MarucTpau,

@ 0 1000 M kabenst MarucTpabHOM JIN-
HUU,

® MOIKJIIOUCHHE IO YETHIPEX MOMmyseit
3amuThl cerMeHTa DART B m060M mec-
T€ MarucTpasu.

Ha DART Fieldbus HaknambIBatoTCs
TOJIbKO OT/IEJIbHBIC OTPAaHUUEHUS, 00YCIIOB-
JICHHBIC YCJIOBUSIMU B3pPBIBO3AIINTHI, BO
BCEM OCTaJbHOM 3TO — OOBIYHASI TIPO-
MBbIlIUIeHHas ceTb. EE co3marenu craBuim
ONTHOM M3 TJIABHBIX CBOMX 3a/1a4 CITPOEKTH -
pOBaTh KOMITOHEHTHI M 00ECIICUNTD B3PbI-
BO0OE30MACHOCTh TaK, YTOOBI MTPOEKTUPO-
BaHHWE U MPUMEHEHME 3TOM Pa3HOBUIHO-
CTU TIPOMBIILJIEHHON CETH BO B3PBIBO-
OIaCHOI 30He OBbLIO MpeNeabHO MPOCTHIM.

IIpocroTa, ¢ TOUKM 3peHMsI co3maTeseit
DART Fieldbus, noiskHa pacipocTpaHsITh-
¢S TpeXe BCero Ha paboThl 10 obecreye-
HUMIO MCKPOOE30IMacHOCTU M Ha TaKylo UX
COCTaBJISIONIYI0, KaK TOATBEpPXKICHUE
uckpooezomnacHoctu. st DART Fieldbus
9TO BO3MOXHO uepe3 cepTU(dUKaT cHucTe-
Mbl, OTHOCSILIMICS MPAaKTUIECKU KO BCEM
cuieHapusiM e€ mpumeHeHus. [Ipu Takom
pelIeH HET HEOOXOAMMOCTU HU B KaKUX-
MO0 BBIYMCIEHUSX, HU B JOTOJHUTEIb-
HOM YY€Te KaKuX-TO (haKTOPOB M MOXHO
MOJIHOCTBIO COCPEIOTOYUTHCSI HAa OpraHM-
3alM1 MPOMbILIIEHHOM CETU U e€ 3aITycKe.

Bce obGsizatenbHble MEpOMPUATHUST TIO
CO3JaHUI0 TPOMBIIUIEHHONW CeTu Ha
ocHoBe DART Fieldbus cBoasITCSl TOIBKO
K TpEM LlIaram:
1)ucrnonb3oBaTh Kabeab TUIA A 1711 TPO-

MBILLJIEHHOM CeTH;
2)npocaenuTb, 4TOObl JJIMHA KaOes

MarucTpajbHoit TuHuK O0bi1a 10 1000 M;
3)yCTaHOBUTbh KOHLIEHTPATOP MOIIIHOCTH

(DART Power Hub), daktuyecku siB-

Puc. 3. BHewHuit Bup Moayna 3aluTbl

cermeHTa DART

JITIOIIWICST UCTOYHUKOM TIUTaHUSI, U

moaynu 3amutel cermeHta DART.

PesepBupoBanHbIit KOHIIEHTPATOP
mornrHocti DART Power Hub ycranasmm-
BaeTcsl Ha OMHOM KOHIIE MarucTpalu,
HampuMep B ANCTIETIePCKON. [10 4eThIpEx
momyneii 3anmTel cermeHTa DART ycra-
HAaBJIMBAIOTCSI B JIIOOOM MECTe Marucrpa-
J. JITMHHBIN Kabelb MpOTSATUBAeTCS IS
MarucTpaiu, Mo Mepe HeOOXOANUMOCTH OT
OTBOIOB MPOKJIAABIBAIOTCS IIIeHbBI cer-
MeHTOB (puc. 2). 1 31o BcE.

Mopaynb 3awmTbl cermeHTa
Monynbs 3amutsel cermeHta DART

(puc. 3) obecrmieuynBaeT 3alIUTy Kabesb-

HBIX OTBOAOB (BBIXOIOB) OT KOPOTKOTO

3aMblkaHusl. KabenbHble OTBOABI UMEIOT

MapKHUpOBKY B3pbiBo3ammTel Ex ib IIC

NI TIOAKJTIOYEHUST MCKPOOE30TacHBIX

nprOOpPOB.

OCHOBHBIE XapaKTepPUCTUKU MOMYJeit
3amutel cermeHTta DART:

@ yCTaHOBKA BO B3PBIBOOIMACHOU 30HE
KJacca 1;

@ JIOTTyCTUMOE KOJIMYECTBO MOIyJeil 3a-
IIUATHI CETMEHTA — JI0 YeTHIPEX HA OMNH
CETMEHT;

@ MmapaMeTpbl UCKPOOE30MacHOCTH —
23,25 B/47 MA.

Mopynu 3amuThl CeTMEHTa TOCTaB-
JIIOTCST B TIPAKTUYHBIX KOPITycax U3 He-
Pp>KaBeroleli CTav VTN TIaCTMACCHI, apMU-
pPOBaHHOI CTEKJIOBOJIOKHOM, C KaOeTbHBI-
MU BBOJaMH. BapuaHThI McmomHeHUs U
TMPUHAIJIEXXHOCTU JIETKO TOAOUPaoTCs
IS KOHKPETHOTO CITy4ast IPUMEHEHUSI.

HagéxHocTb U NPOYHOCTL
KOMIMOHEHTOB
Bce xommonentst DART Fieldbus
(puc. 4) pa3paboTaHbI C Y4ETOM BbICOUYAli-
1IUX TpeOOBAHUI K HAJAEXKHOCTU U MPOU-
HOCTH, PaCIPOCTPAHSIONINXCS Ha BCIO
MPOAYKITUIO TIPOMBIIIIJIEHHOTO Ha3Have-
Husa kommnanuu Pepperl+Fuchs. s aHux
XapaKTePHBI:
©® OTJIMYHOE KAYeCTBO JIEKTPOHHBIX CXEM;
@ HM3Kas paccemBaeMasi MOIIHOCTD;
@ mpocTass W HamEXHAs KOMMYTAIlUs
yepe3 ChEMHBIE COCTUHUTENN CO CTO-
TIOPHBIMY BUHTAMU;
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@ ucrosib3oBaHue T-00pa3HOTO COeTUHN-
TeJIsl OPUTMHAIBHOU pa3paboTKU KOM-
manuu Pepperl+Fuchs;

@ OOJIbLION pecypc U3EUA;

® HaTUYMe KOMIUIEKCAa HEeOoOXOIMMBIX
WHCTPYMEHTAJIBHBIX CpEACTB, obec-
TEeYNBAIONINX BBICOKUI KOIbDUITUEHT
TOTOBHOCTU COCTaBJIEHHBIX M3 KOMIIO-
neHtoB DART Fieldbus cucrem.

MepcnexkTuBbl
[Ton pyxoBoactBoMm PTB (Physikalisch-

Technische Bundesanstalt — ®u3nko-Tex-

denepanbHBIil  UHCTUTYT,

T'epmanust) coXMICS KOHCOPIIMYM KOM-

TMaHWi, KOTOPBI paboTaeT HaM MPUIAHN-

em koHuenuuu DART craryca ctannapra

IEC. OcHOBHOIi TIPUYMHOM, MOOYXKIal0-

el MHOTMX CIEIUATINCTOB TMOMIePXKU-

Bath DART Fieldbus, sBisieTcst mpocToTa

JAHHOW TPOMBIIUIEHHOW IIWHBI BO BCEX

acrmekTax O0OecreuyeHUs] B3PbIBO3AIIUTHI.

DTO MPOCTOTA OTIPEAELTSIETCS:

©® DYHKIIMOHATBHOW COBMECTHUMOCTHIO,
OCHOBAHHOI Ha OOIIETIPUHSITOM CTaH-
napte 1EC;

@ MPOCTOTOI MOHMMaHUS 0a30BO KOH-
LIETIIVY U, KaK CIeNCTBUE, MPOCTOTOMN
MPOEKTUPOBAHUS M Pa3pabOTKU COOT-
BETCTBYIOIIUX CTPYKTYP;

@ TIPOCTOTOM aTTeCTAIlUU W TPUMEHEHUSI.
Konnenums, nexaiast BocHoBe DART

Fieldbus, HaxoaquUTCs B COCTOSTHUM TTOCTO-

STHHOTO Pa3BUTHS U COBEPIIIEHCTBOBAHMS,

MO3TOMY B OyayllleM OT e€ pa3padoTUNMKOB

OXUIAIOTCS HOBBIE UIEU W PEIIeHMUSI.

HUYECKUN

KomnoHEHTbI FIELDCONNEX
DART PROFIBUS PA
Tax xak TexHonoruss DART 3aiuuniaer
ncKmounTenpbHo Maructpaab, DART Field-
bus MOXeT OBITh UCTIONTB30BAHA MTOTOOHO
moboit apyroit mH@pacTpykrype PROFI-
BUS PA noctymHoit ceromHsi. DTO CyIUT:
@® Oo0UIMpHEeNIINIA BHIOOp MHCTPYMEHTAb-
HBIX CPEICTB [UIsI HOBOTO TIPOM3BOM-
CTBEHHOTO 000pYIOBaHUS;
® 3aIIUTy KalUTaJOBIOXEHUN B CyIIle-
CTByIOIllEE MHCTPYMEHTaIbHOE OCHAa-
IIeHre Ha CTyJail MOIepHU3ALIUH.

Puc. 4. BHewwHUi BUA KOMNOHEHTOB
DART Fieldbus, cmoHTUpOBaHHbIX B WKady

Puc. 5. C6opka SK3, o6beauHsiowas
KoHueHTpaTop mowHocTu DART Power Hub
M CErMeHTHbI CoeiuHUTENb

Tenepb KOHTPOJIbHO-U3MEPUTEIbHAS
armmaparypa cetu PROFIBUS PA Ha mipo-
MBIIIJIEHHOM IPEINPUSTUN MOXKET OBbITh
YCTAHOBJIEHA C UIMHHBIMU KaOeIbHBIMU
OTpe3KaMu, UCKPOOE30IMacHbIMKM Ha BCEM
CBOEM IMPOTSLKEHUH.

PaccMOTpUM KOMIIOHEHTBI, KOTOPBIE
JIEJIAIOT 9TO BO3MOXKHBIM.

Konnentpatop  momnHoctn  DART
(DART Power Hub, yrmomuHaBimiics pa-
Hee KaK YCTPOMCTBO, (DAaKTUYECKU SIBIISIIO-
1eecs: MICTOYHMKOM ITUTAHUsST) U CErMEHT-
HbII coenuHuTenb (Segment Coupler) BMe-
cte 00pa3ytoT coopky SK3, BbIMOTHEHHYIO
Ha OCHOBE ITOIYJISIPHOTO CHUJIOBOIO KOH-
LIEHTpaTopa ¢ BICOKMM 3HAYEHHEM YIE/Ib-
Hoii MmorntHocTu FieldConnex (FieldConnex
High-density Power Hub) [3]. KoHcTpyk-
THUBHO 3Ta COOpKa COCTOUT M3 OOBEIMHM-
TeJbHBIX ILIAT, COAEPXKAIIUX CHUJIOBBIE
MOMIY/IY Y MOIYJIH IILTI030B /IS TOAKITI0Ye-
Hus K cetu PROFIBUS DP (puc. 5).

Konnenrtparop moiiHoct DART Power
Hub obecrnieunBaet pacripeaesieHre Harpy3-
k1. OH paBHOMEPHO pacIipeiesisieT TOK Ha-
IPY3KHM MEXIy Pe3epBUPOBAHHBIMU CHJIO-
BbIMM MoayJisiMu. PaboTa cuioBoro momy-
JIs1 B Haubosiee sHeprocoeperamplieM pe-
XKMME CHMXKAeT TpeOOBaHUs K OXJIaxIe-
HUIO 3JICKTPOHHOTO 00OPYIOBaHUS U YBe-
JIMYUBAET CpoOK ero ciayxowl. Ilomkiio-
yeHue monyiasi DART Power Hub k cetn
PROFIBUS DP sBinsieTcst «mmpo3pauyHbIM»;
3T0 03Hayaer, uto ycrpoiictea PROFIBUS
PA mipeicTaBIIsSIIOTCST KaK BeIOMbIE YCTPOIi-
ctBa cetu PROFIBUS DP.

Monyns SK3 pasmelaercss B KOHIE
MarucTpajiv, HarpuMmep B mKady TUCIeT-
yepckoii. OH 0OHapyXMBaeT BJIEKTpUUE-
CKUI1 pa3psii U «racuT» ero. Kpome toro,
moayib SK3 obecrieunBaert:
® TEKYLIUiA KOHTPOJb (PU3NIECKOTO

YPOBHSI CETH IIOCPEICTBOM HOIIOTHU-

TEJIBHOrO (IIOCTABIIIEMOrO II0 3aKasy)

MOMYJISL PACUIMPEHHON AUATHOCTUKU

(Advanced Diagnostic Module);

@ pacIripeaesieHre Harpy3Ku MEXIIy pe3ep-

BUPOBAHHBIMY CHUJIOBBIMU MOMIYJISIMU;

ADDI-DATA flg

SPIRIT OF EXCELLENCE

Peluenns and
NPOMbILLTEHHOCTH

IamepeHunsa un
aBTomMarmsaums

PCI, PCI Express, CompactPCI, ISA

» [natbl c60pa AaHHbIX

» Mogaynu ynpasneHus
JBVKEHNEM

» KOMMYHUKALMOHHbIE NNaThl
L1151 NOKaNbHbIX CETeN
¢ uHTepdeiicamn RS-232,
RS-422, RS-485

» HTennekTyanbHble
N3MepUTesibHbIe
cuctembl Ethernet
CO CTeneHbto 3awuTsl IP65

» PAC-KoHTponnepbl

Peknama

ODULNAJIBHBIA AUCTPUBLIOTOP
NPOAYKLWN ADDI-DATA
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® BO3MOXHOCTB ITEPEKITIOUEHUS Pe3ePBU -

POBaHHBIX LILTIO30B;

@ BBIXOIHYIO MOILIHOCTB 10 22,5 B X 360 MA;
® «TIpO3payHoe» TOJKIIOUECHUE K CETH

PROFIBUS DP.

Monyne SK3 cam 1o cebe He TpebOyeT
KOH(UTYpUPOBaHUs. DTO YIIPOILAET MPO-
ecc KOH(GUIYPUPOBAHUS CHCTEMbI B
LIEJIOM.

SK3 sgBnsieTcs BeaylIuM yCTPOMCTBOM
Ha OJMH CErMEHT CETH, 00ecreunBaro-
LM OBICTPBIC U HAAEKHBIE KOMMYHUKA-
uuu. [Tpu UCnoIb30BaHUY B KOMITAKTHBIX
ycraHoBKax SK3 MoxeT cHa0OXaTh MuUTa-
HUEM J[Ba CETMEHTA CETH.

DART Power Hue ans
FOUNDATION FieLbBeus H1
Monyns DART Power Hub mnst cetm
FOUNDATION Fieldbus H1 (FF H1)
BBITIOJIHEH HAa OCHOBE TIOMYJISIPHOTO CHJIO-
BOT'0 KOHIIEHTPATOPa C BEICOKMM 3HAYEHU-
eM yaenpHO MomrHoct FieldConnex
(puc. 6). DTOT MOY/Ib O0ECIIEYNBAET ITUTA-
HUEM CeTMEHT U COeMHEeHNe C pacrpese-
JIEHHON CHUCTEMOW YMpaBJIEeHUS, TTOITOMY
pa3MelaeTcsl Ha COOTBETCTBYIOIIEM KOHIIE
MarucTpajiy, HanmpuMep B mKady AUCIIeT-
yepckoil. OH OOHapy:XUBaeT 2JIeKTpuye-
CKUI pa3psili U «raCuT» €ro.
Kpome Toro, DART Power Hub o6ec-
TeYnBaeT:
® TeKyIIUil KOHTPOJb (DUNIECKOTO
YPOBHSI CETU TIOCPENCTBOM MOTIOTHU-
TEJIBHOTO (TTOCTABIISIEMOTO TI0 3aKa3y)
MOMYJSI PacUIMPEHHON AMArHOCTUKU
(Advanced Diagnostic Module);
@ pacrmpesiesieHue U30BITOYHOCTU CHUJIO-
BBIX MOZYJICH;
@ BBIXOIHYIO MOILIHOCTB 10 22,5 B X 360 MA;
@ uHTepdelic y3ma ceTr, HacTpanuBaeMbIil
TIOJTb30BaTENIEM TSI TIPOCTOTO COEMMHE-
HUs ¢ JI0OO¥ pacripefelEHHON cucTe-
MO yIIpaBJIECHUS.
B cetm FF HI1 mpumensercs Momyiib
3alIUThl CETMEHTA, AHATOTMYHBIA TaKOMY

Puc. 6. BHewHuu Bug moayna DART Power Hub
ana FOUNDATION Fieldbus H1

Puc. 7. BHewHuit Bup Mopgyna
3awuTbl cermeHTa RS-SP-IBD12 ¢ 12 Bbixogamu

xe Momymo maa cereit PROFIBUS PA
(puc. 7).

3AKIOYEHME
Hcmonb3oBaHue TIPOMBITIITIEHHBIX

cereit PROFIBUS PA u FOUNDATION

Fieldbus H1 crano mpu3HaHHBIM CTaH-

napTaMy pelieHueM IS COeqUHEHUST U

obecriedeHrs 2JIEKTPOITUTAHUEM yIaIEH-

HBIX YCTPOUCTB BBOJA/BBHIBO/IA W WHTEJ-

JIEKTYaJIbHBIX TIPUOOPOB BO B3PBIBOOTIAC-

Holt 30He. HeobxonuMocTh obecrnieueHus

HUCKPOOE30TTaCHOCTH AUKTYEeT XECTKUE

OTrpaHWYEeHUsT MOIIHOCTU MJIsl TIPEJOTB-

pamieHuss o0pa3oBaHUs MUCKPOBOTO pas-

psina. OTHOCUTENTLHO HOBAsi TEXHOJIOTHS

DART, npumMeHsieMasi ajisi TPOMBbILILIEH-

HOU HIWHBI, TIO3BOJISIET MPEOAOETh ITU

OrpaHUYeHUsI, Neas BO3MOXHBIM UC-

MOJb30BaHue OoJiee MIMHHBIX KaOelb-

HBIX OTPE3KOB M OOJBIIOrO YUCIa YCT-

PONCTB ¢ obecredyeHreM MOJHOM HCKPO-

06e30MacHOCTH.

Hogoe pemenne DART Fieldbus (tione-
Bas 1MHa c obopymoBaHueM DART Ha
ocHoBe KoHuemumu FieldConnex) obGec-
MeYrBaeT TO, YTO 3alpalluBajd MHOTUE
0JIb30BaTEN, — UCKPOOE30MacHyIo KOH-
LIETIIIUI0 MaruMCTPajbHON JIMHUU CBSI3U
(High-Power Trunk). DART Fieldbus mpe-
ONl0JIEBa€T OTPAaHUYEHUS] KOHLEMLMI
ncKpobe3onacHoi rosneBoii mnrHbl FISCO
u Entity u nenaet BO3MOXHBIM:

@ TIPOU3BONCTBO PabOT HA MArvcTpaid 1
ycTpoiicTBax 6€3 OTKIIOYEHUS U TIOJTy-
YEeHUSI CIIEUATHLHOTO Pa3pelleHus;

@ pe3epBUPOBAHUE UCTOYHUKOB IMUTAHUS
C pacripeneieHreM Harpy3Ku,

@ ucTonb30BaHUe Oosiee UIMHHBIX Ka-
OeTbHBIX OTPE3KOB U OOJBIIETO KO-
4ecTBa YCTPOICTB;

® yMeHblIeHUe o0béMa HEoOXOAUMOTro
060opynoBaHus (KaK CJIENCTBUE, CHITKE-
HUe TpeOOoBaHMIT K pa3MepaM IIKagoB).
KoHuenuus nnHaMuyeckoro ooHapyKe-

HUS Y TIPEPBIBAHMSI DJIEKTPUUECKOTO pa3-

psina DART npusHaHa Kak 3HauMTEIbHAs

WHHOBaLMs. Mexy TeM e€ BHeaApeHUE Biie-

4€T 11 pa3pabOTUYMKOB U OIEPaTopoB

JIMITH HE3HAUUTETbHbIE U3MEHEHUsI HeKO-

TOPBIX OOCTOSITENTBCTB, TAK KAK 9Ta KOHILIETI-

LYs TPOCTa ISl TIOHMMaHWS W pean3a-

1uu. [1py aTOM OHa obecrieunBaeT:

@ TOJTHOCTBHIO MCKPOOE30MacHyo ycTa-
HOBKY;

@ BCTPOEHHOE Pe3epBUPOBAHIE;

@ CHIXeHUEe HEOOXOIUMOTO YPOBHSI MO~
TOTOBKU U OOYYEHUSI TIepCOHAA;

@ MPOCTYI0 aTTecTalluio pelieHuit 6e3
BBIUUCIICHUH (B KOHLIETIIINH YK€ YUTSHBI
pe3yabTaThl OLIEHKM TI0 HAUXYALIEMY
CJTyJalo, B KauyecTBe KOTOPOTO TIPUHS-
Ta TIpeACTaBUTENbHAsT B3PHIBOOTIACHAS
cMmech 11C; Bce npyrue ciydau SIBISIIOTCS
3aBeloMO Oosiee OIAroNpUATHBIMUA U He
HYXIAIOTCSl B JOTOJHUTETHHOM TOM-
TBEPXIEHUN UCKPOOE30MacCHOCTH).

M g0 ocobenHo BaxkHo, DART ob6ec-
MeYnBaeT COeANHEeHUE KaOeTbHBIMU OTBO-
IaMU BCEW CYIIECTBYIOLIEH MOJEBON
KOHTPOJIbHO-U3MEPUTENbHOI arapary-
PbI, COOTBETCTBYIOIIIEl TPEOOBAHUSIM Tpa-
JMWIIMOHHON pacyE€THOM MONEIN OLIEHKHU
nckpobdesomacHoctu Entity. @
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