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Hacrosiee pykoBOJICTBO MO AKCIUTyaTalldiM pPacHpOCTpaHseTcss Ha mpeoOpa3oBaTeNd JaBIICHUS
mmeputenbiple CIIB ¢ mudpoBeiM BeixogHbiM curHajioMm (opmata 1WIRE (B manbreiimem —
peoOpa3oBarTeiy), COACPKUT CBEISHUS 00 YCTPOHCTBE M NpPHUHIHUIE pabOThl MpeodOpa3oBaTesei,
TEXHUYECKHE XapaKTePUCTUKH W JpPYTrue CBEICHHUs, HEOOXOAMMBbIE ISl MPaBUIIBHOM OSKCIUTyaTalluu
(WCTIONBh30BaHMS, XPAHEHHUS U TEXHUYIECKOTO 00CTYKUBaHUs) mpeoOpa3oBaTeei.

[IpeobpazoBarenu CIIB-EX oTHOCATCsS Kk 06opyaoBanuto rpymisl || 1 mpeanaznadeHs! a1t paboThl
BO B3PBIBOOIACHBIX YCJOBHUSX C BHJOM B3PBIBO3AILUTHI «UCKpOOE30MacHas 3JIEKTpUYECKas Ielb 1» U
MapkupoBKoi B3peiBo3amuThl «0EX ia [IC T5 Ga X» mmu «0EX ia [IC T3 Ga X».

[TpeobpazoBarenn CIIB-EX c¢ mapkupoBkoit B3pwiBozammuThl «0Ex ia IIC T5 Ga X» moryr
npumeHnsatbest corsiacho TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u apyrux HOpPMaTHBHBIX
JOKYMEHTOB, PETIAMEHTHPYIOIIUX MPUMEHEHHE 3JEKTPOOOOPYAOBAaHHS BO B3PHIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30BbIBaThCA B3pbiBoomacHbie cmecHu kareropuu 1A, I11B, 1IC rpynm T1 — T5.

[IpeoOpazoBarenn CJIB-EX c¢ wmapkupoBkoit B3peiBozammuThl «0Ex ia IIC T3 Ga X» moryt
npumeHnsatbest cornacio TP TC 012/2011, T'OCT 31610.0, TOCT 31610.11 u apyrux HOpPMaTHBHBIX
JOKYMEHTOB, PETIaMEHTHPYIOIIUX MPUMEHEHHE 3JEKTPOOOOPYAOBAaHMS BO B3PHIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa30oBbIBaThCs B3pbiBoonacHbie cMecu kKateropuu [IA, 1IB, IIC rpynn T1 — T3.

[Tutanue mpeoOpazoBareneld TOMKHO OCYIIECTBIATHCA OT OaphepoB OE30MACHOCTH, OJOKOB C
BBIXOJIHBIMH HCKpoOe3onacHeiMH TiensiMu ¢ mapamerpamu. Uo <5,0 B, 1o <100 mMA, Co>Ci+ Ck,
Lo > Li + Lk, mmeronux cepTudukar COOTBETCTBUSI.

3Hak «X», CIeIyIOUINI 32 MApKUPOBKOM B3pbIBO3aIIUTHI IpeobpazoBateneid C/IB-Ex, o3navaer:

- MOHTaX | DKCILTyaTaIus mpeoOpa3oBaTesieil JOIKHBI HCKIII0YaTh HArPeB 3JIEMEHTOB KOHCTPYKIIUU
npeoOpa3oBareseil BbIlIE TEMIEPATypbl, AOMYCTUMON ISl 3JIEKTPOOOOPYIOBAHMSI COOTBETCTBYIOIIETO
temneparyproro kiacca mo 'OCT 31610.0;

- MOAKJIIOYaeMble K mpeoOpa3oBaTeNssM HCTOYHUK MUTAHUS M JIPYTHE DJICKTPOTEXHUUYECKUE
YCTPOMCTBA JIOJDKHBI MMETh HCKpoOe3omacHbie 3nmekrpuueckue mnemu mo ['OCT 31610.11 , a ux
uckpoOe3onacHple TapaMeTpbl (ypoBEeHb HCKPOOE30MacHON HSIEKTPHUUECKON Ienu U MOArpyIia
000pyI0BaHUs) AOJDKHBI COOTBETCTBOBATH YCIOBHSIM IIPUMEHEHHU S IIPE0Opa3oBaTesieil BO B3PHIBOOIIACHOK
30HE;

- TpU IKCIUTyaTaluu B 30He Kiacca 0 mpeoOpazoBaTean HEOOXOAMMO obeperaTh OT MEXaHUUYECKHUX
yJlapoB BO u30exaHue 00pa3oBaHus GPUKLUOHHBIX UCKD;

- B3pbIBO3amuTa mpeodpazoBateneit CJIB obecneunBaeTcss NmMpu MaKCUMaJbHOM JIaBIICHUHM B
MarvcTpaiy, He MPEBbIIIA0IIEM 3HAYCHUS, JOMYCTUMOTO JJIs JaHHON MOJIENH Mpeodpa3oBarTes.

Jns skermyataruu  nipeoOpasoBareneit CIB-EX  momyckaeTcsi mepcoHasi, O3HAKOMHUBIIHUKCS C
HACTOAIMM PYKOBOJACTBOM IO JKCIuTyaTanuu, raasoi 7.3 IIVO, rmasoint 3.4 IITOJ3II, [IOTOY,
I'OCT IEC 60079-17.

ITpeobpaszosarenu C/IB-EXP otHocsaTCs kK 000pynoBanuto rpynmnsl | U npeaHa3HadeHbl 111 paboThI
BO B3PBIBOONACHBIX YCJOBHUSX C BHJOM B3PBIBO3AIIUTHI «UCKpOOE30IMacHas 3JICKTPHYECKas IEMb 1» U
MapKupoBKoW B3pbiBo3amuThl «PO EX ia | Ma X» B moa3eMHbIX BBIpaOOTKAax MIAXT U MX HA3EMHBIX
CTPOCHMSIX, OIACHBIX MO0 PYIHUIHOMY Ta3y H IBLUIH.

[Tutanue mnpeoOpazoBarenel JTOMKHO OCYIIECTBIATHCA OT OapbepoB 0OE30MAaCHOCTH, OJOKOB ¢
BBIXOJHBIMU HCKpoOe3omacHeiMU TiensiMu ¢ mapamerpamu: Ug <50 B, 1o <100 mA, Co> Ci+ Ck,
Lo > Li + Lk, umeronux cepTudukar COOTBETCTBUSI.

3Hak «X», CIEAYIOIINI 32 MAPKUPOBKOW B3PBIBO3AMUTHI IpeodpazoBateneit C/IB-ExP, o3nauaer:

- TMOAKJIIOYaeMble K MpeoOpa3oBaTeNssM HCTOYHUK MUTAHUS H JPYTHE DICKTPOTEXHUYECKUE
YCTpOWCTBA MOJDKHBI HMETh HCKpoOe3omacHbie anekTtpudeckue nemu mo ['OCT 31610.11, a wux
UCKpOoOe30macHble MapaMeTphbl (YypOBEHb HCKPOOE30MacHOM JJIEKTPHUUYECKOW Ienu M MOATpyInna
000pyI0BaHMs1) JOJKHBI COOTBETCTBOBATh YCIOBHSIM IIPUMEHEHUS PE0Opa3zoBaTesieil BO B3PHIBOOMIACHOM
30HE;

- TIpH DKCIUTyaTanuu B 30He Kiacca 0 mpeoOpa3oBaTen HEOOXOAMMO obeperaTh OT MEXaHUYECKHUX
yZlapoB BO u30exaHue o0pa3oBaHusl GPUKLUOHHBIX HCKP;

- B3pbIBO3amuTa mpeoOpazoBareneit CJIB obOecrmeunBaeTcss NMpH MaKCUMAIbHOM JABJICHHH B
MarucTpald, He MPEBHIAIONIEM 3HAYeHUS, TOIMyCTUMOTO TSI JAHHOW MOJIENTH TIpeoOpazoBaTeds.
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Jnst skcrutyatanuu npeodpasopateneid C/IB-EXP nomyckaercst mepconain, 03HaAaKOMUBIIUKCS C
HACTOAILMM PYKOBOJICTBOM I10 dKCIUTyaTanuu, riasou 7.3 I1YD, rnasoii 3.4 IITOIII.

[IpeoOpa3zoBareny B3pbIBO3AMIUIIEHHOTO UCTIOJHEHHSI COOTBETCTBYIOT KOMIUIEKTY TOKYMEHTALUU
AI'BP.406239.001-03 wumun AI'BP.427.00.00, TtpeboBanmsim I'OCT 31610.0, T'OCT 31610.11,
I'OCT IEC 60079-14, rnase 7.3 I1Y3, 'OCT 12.2.007.0, TOCT 12.2.003.

B 3aBuCMMOCTH OT WCHOJHEHHs, MPeoOpa3oBaTeNM BBITYCKAIOTCSA, OAHONPEACTbHBIMU U
MHOTONPEIEIbHBIMHU.

IIpy BBIIyCKE U3rOTOBUTENEM  XapaKTEPUCTHMKA  BBIXOAHOIO  AJIEKTPUYECKOTO  CHTHala
npeoOpasoBareneil HacTpauBaeTcs Ha BepxHuil npezaen uzmepenus (BII) B cooTBeTcTBUY C 3aKa30M.

3navyenue BIIU BeiOupaercs no cranaaptaomy psiay nasieHuit OCT 22520 unu B COOTBETCTBUH C
3aka3oM BbIOMpaetcs 3nadenue BIIM, oTnnyaromeecs ot cTaHAapTHOTO.

[Ipumep 3amucu 0O0O3HAYEHHST MHOTONPEAEIBHOTO Ipeodpa3oBaresis NHpU €ro 3aka3e U B
JOKYMEHTAIUH IPYTOi MPOIYKIMH, B KOTOPOI OH MOXET ObITh IPUMEHEH:

[TpeoOpa3oBatesb OOMETPOMBIIIIICHHOTO MCIIONHEHUS, sl U3MEpeHHs] N30BITOYHOTO JaBICHUS C
BepxHUMU Tipeaenamu udmeperus 1,0 (0,6; 0,4) MIla, MmHOrOnpeIeIbHBIN ¢ aBTOMAaTUYECKUM BBIOOPOM
MpesieloB u3MepeHus, ¢ nuPpoBbiM BexoaHbIM curHaioM 1WIRE, ¢ nudpossiM Db, kimuMaTH4eckoro
ucnonuenus Y XJI kareropuu pasmenenus 3.1, Ho A pabOTHI IPU TEMIIEpaType OKPYKaroe cpesibl OT
munyc 40 °C go mmoc 80 °C, npenen A0MyCcKaeMoro 3Ha4€HUsl J0MYyCKaeMOW OCHOBHOM MOTPEUTHOCTH +
0,25 %, npeaen 10MyCKaeMOro 3HAUYEHHMs JONOJIHUTENIBHON TeMIiepaTypHoi norpemHoctd + 0,1 %, co
mryuepoM tuna M20x1,5, 6e3 unaukatopa, ¢ coexuHutesneM tuna DIN 43650A, rpynna
nelieBnaro3amuTel [P65, ¢ HanpskenneM nutanus ot 3 10 3,9 BOIbT, CO BpEMEHEM YCTaHOBKU BBIXOIHOTO
CHTHaJIa TIOciIe BKItoYeHus: nutanus menee 100 mc, MaTepuan MeMOpaHbl U IOJIOCTEH, KOHTAKTUPYIOIINX
C U3MEPSIeMOM CpeZioii — TUTAHOBBIN CIIaB — 0003HAYAETCS:

CIB-1-1,0-0,6-0,4-MA-1WIRE-DC312-0605-91-K00 AI'bP.406239.001TY

1 OIIUCAHHUE N PABOTA

1.1 Hazuayenue

1.1.1 IlpeoOpazoBaTenu MpenHa3HAYEHBbl ISl HENPEPHIBHOTO HM3MEPEHUS U IPeoOpa3oBaHUs
JaBiieHUs] aOCOJIIOTHOTO, M30BITOUHOTO, Pa3pekKEeHMs, JABICHUS-PA3PEKEHUs, PAa3HOCTU JABIECHUN U
TUIPOCTaTUYECKOTO JaBJICHHSI HEUTPaJIbHBIX U arpeCCUBHBIX, Fa3000pa3HBIX U KUIKUX cpell B HU(PPOBOI
curHai Ha 6a3e unrepdeiica IWIRE.

OO65acTh NPUMEHEHMS: METPOJIOTHYECKHE CIIyKObl, aKKpEIUTOBAaHHbIE Ha IpaBO IOBEPKH U
KaJHMOpPOBKM CPEJICTB MU3MEPEHUs JaBJICHMS, CUCTEMbl aBTOMATHYECKOTO KOHTPOJIS, PEryJIMpOBaHUS U
YOpPaBJIE€HUS TEXHOJOTMYECKMMM TMpOIleccaMd Ha MPEANpUATUAX Ta30BOH, MeETaTypruuecKom,
XMMHUYECKOH, MUILEBOM U APYTUX OTPACIIAX MPOMBIIUIEHHOCTH.

1.1.2 Jmama3oH Temneparyp padoueil cpeasl Ha BXOJe B MPHUEMHUK JaBIICHHS IpeoOpa3oBaTeeii B
3aBUCUMOCTH OT UCTIONHEHUs1 OT MuUHYC 50 1o tumroc 125 °C.

1.1.3 PabGouas cpenma anst mpeoOpas3oBaTeliss — XHIKOCTH (B T.4. Macia, TU3EIbHOTO TOIUIMBA,
Ma3yTa, KepocuHa, OEH3H1HA), ap, ra3bl, IapOra3oBbie U ra30Bble CMECH (B T.4. Ta3000pa3HbIi KUCIOPOA U
KHUCJIOPOAOCOepKalie ra3oBsle cmecu) npu naBieHud g0 100 MIla. PaGouas cpena He aomkHa
KPUCTAJIJIN30BaThCS WJIM 3aTBEP/IEBATH B IPUEMHHUKE JIaBIICHUSI.

1.1.4 TIpeobOpa3zoBatenu otHocsTcs K maaenusm [TKPTII (ITpuGopsl KOHTPONIS U peryiupoBaHUs
texHojorndeckux npoueccos 'OCT P 52931).

1.1.5 o ycrolHuMBOCTM K MEXaHHYECKHM BO3JEHCTBHSIM MpeoOpa3oBaTeNnu  SBISIOTCS
BUOpoycToitunBbIMU U co0TBETCTBYIOT 10 ['OCT P 52931 konctpykrusHble ucnoianenus K00, K10, K20,
K02, K04, K14, K24 cootBeTcTBYIOT KiaccupukaimonHoi rpynmne G2 u BO3JEHCTBHIO MHOTOKPATHBIX
MEXaHMYECKHX YapoB TIPH IHKOBOM 3HAYeHHH yAapHOTO yckopeHus 98 m/c? (10g) u ATUTENbHOCTH 2—
50 Mc, mpeoOpazoBaTeaN OCTAIBHBIX KOHCTPYKTUBHBIX UCIIOJIHEHHH COOTBETCTBYET IpyIie V2.
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1.1.6 Tlo ycTOMYMBOCTH K KIIUMATHISCKUM BO3JICHCTBUSIM ITpeoOpa3oBaTeid B 3aBUCUMOCTH OT BUJIA
ucnonHeHust coorBeTcTBYIOT o 'OCT 15150 rpynnam YXJI3.1, V2, T3, TB2, TB4, YXJI4.2, OM4, OMS.

1.1.7 Tlo ycTOWYMBOCTH ¥ TPOYHOCTH K BO3JCHCTBUIO TEMIIEPATyp OKPYXKAIOMICH Ccpeasl u
BJIQKHOCTH npeodpazoBarenu oTHocsaTes K rpynmnam C1 mo 'OCT P 52931.

1.1.8 IIpeobOpa3zoBarenu OTHOCATCS K U3JCIUSAM OJHOKAHAJIBHBIM, OAHO(DYHKIIMOHAIBHBIM,
BOCCTAHABIIMBAEMbIM U PEMOHTHUPYEMBIM TOJIEKO B YCIOBUSX MPEANPUSATHSI-U3TOTOBUTEIIS.

1.1.9 Ilo creneHu 3amMTHl OT MPOHHUKHOBEHHUS MBUIM M BOJIbI MPeoOpa3oBaTed COOTBETCTBYIOT
rpynmnam IP54, IP65, IP68 ¢ makcumanbHoi riryounoit norpyxenus 250 m mo 'OCT 14254,

1.1.10 KoHcTpyKIus ¥ MOKPHITHE MpeodpazoBaresield 00eCeynBalOT yCTOMUYMBOCTh K MaciaM U
MOIOIIIUM BEIECTBAM.

1.1.11 TIpeobpa3oBarenu mpeaHa3Ha4YeHBI I paOOThI MPU aTMOCPEpHOM naBieHuu ot 66,0 1o
106,7 kIla (ot 498 o 800 MM pT. CT.) U COOTBETCTBYIOT rpyme ucrnonnenus P2 mo 'OCT P 52931.

1.1.12 TIpeobpa3zoBarenu HE CcOAEpX,aT MaTEpUaIOB W BEIIECTB, BPEAHBIX B DKOJIOTHYECKOM
OTHOILICHUM JJIsi YEJIOBEKAa W OKPYKAIOMIeH Cpeabl, MOITOMY IpH HKCIUTyaTanuu (IPUMEHEHHUN),
UCIBITAHUAX, XPAaHEHUH, TPAHCIOPTUPOBAHUU U YTHIIM3AIMM HE OKa3bIBAIOT BO3JCHCTBUS, OMACHOTO B
HKOJIOTUYECKOM OTHOILICHUH.

1.1.13 Ilpeanpusarve-u3roTOBUTENb OCTaBIsIET 3a COOOW MpaBO HAa H3MEHEHHE KOHCTPYKIIUH
npeobpaszoareneil C/IB 1 THIIOB KOMIUIEKTYIOIIUX U3JEIUI 0€3 YXYIIIECHHs €T0 XapaKTEPUCTHK, KpoMe
npeobpasosareneit CIB-Ex, CIIB-ExP.

1.1.14 CAB-Ex c mapkupoBkoii B3psiBo3auThl «0Ex 1a IIC TS Ga X» umeroT B3pbIBO3aIIUIIEHHOE
HCIIOJIHEHHUE C BUIOM B3PBIBO3AIIUTEI — HCKPOOE30acHast 3JIeKTPHUYCCKast [IEMb «ia» U MOTYT IPUMEHSTHCS
cormacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u apyrux HOpPMAaTHUBHBIX JOKYMEHTOB,
pErIaMeHTHPYIOMINX MTPUMEHEHUE AIIEKTPOOOOPYI0BaHHS BO B3PBHIBOOMACHBIX 30HAX, B KOTOPHIX MOTYT
00pa3oBbIBaTHCS B3pbIBoOnacHble cmecu kareropuu 1A, 1B, IIC rpynm T1 — TS.

1.1.15 CAB-Ex ¢ mapkupoBkoii B3psiBo3amuThl «0Ex ia [IC T3 Ga X» uMeroT B3pbIBO3ALIUIIEHHOE
UCIIOJIHCHHUE C BUJIOM B3PBIBO3AIIMTHI — HCKPOOE30MacHast 3JICKTPHUYECKAst LIETb «1a» U MOTYT IPUMEHSITHCS
cormacio TP TC 012/2011, T'OCT 31610.0, 'OCT 31610.11 u npyrux HOpPMaTUBHBIX JOKYMEHTOB,
perIaMeHTHPYIOIUX MTPUMEHEHHE AIIEKTPOOOOPYI0BaHUS BO B3PHIBOOIIACHBIX 30HAX, B KOTOPBIX MOTYT
o0Opa3oBbIBaThCA B3pbIBoomacHsie cmecH kateropuu IIA, IIB, IIC rpynn T1 — T3.

1.1.16 C/AB-ExP ¢ mapkupokoii B3pbiBo3anutsl «PO EX ia | Ma X» umeror B3pbIBO3alIMIIEHHOS
UCIIOJTHEHHUE C BUIOM B3PBIBO3AIIUTEI — HCKPOOE30macHast 3JIeKTPHUYECKast [EMb «ia» U MOTYT IPUMEHSTHCS
cormacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u apyrux HOPMAaTHUBHBIX JOKYMEHTOB,
pPErTaMEHTHPYIONIMX TMPUMEHEHHE JJIEKTPOOOOPYIOBaHUS BO B3PHIBOOMACHBIX 30HAX MOA3EMHBIX
BBIPA0OTKAX MIAXT M UX HA3€MHBIX CTPOCHHUSX, OMACHBIX 110 PYAHUYHOMY Ta3y U TBLIH.

[Mapametpsr — Uj < 5,5 B, Ii < 100 MA, Ci < 12,0 Mx®D, L <2 mxI'H, Pi <20 mBrT.

1.1.17 CrpykTypHas cxema yCciI0BHOI0 0003HaueHUs IpeoOpa3zoBaTesieil 1aBIeHUsI H3MEPUTEIbHBIX
npuBeaeHa B Tabnumnax A.1-A.14 npunoxeHus A.

1.2 TexHu4ecKkne XapaKTepPUCTUKH

1.2.1 OcHOBHBIEC TEXHHYECKUE XaPAKTEPUCTUKHU MIPUBEICHBI B ACMIOPTE (ITHKETKE) Ha KOHKPETHBIH
npeoOpa3oBaTesb.

1.2.2 TIpeoOpazoBareny yCTOWYMBBI K BO3JCHCTBUIO UCIBITATEILHOTO JABIEHUS B COOTBETCTBHH C
Tabsnuuel | 1 BbIIEp)KUBAIOT NMEPETPY3KY UCTIBITATENbHBIM JaBJICHUEM B TeUeHHUE 15 MUHYT.

1.2.3 TIpeoOpazoBareny U30BITOYHOIO JAaBJICHUS - MPOYHbIE M Te€PMETUYHBIC MOCITE BO3JECHCTBHS
MpeieIbHO-A0MYCTUMOrO MEPErPy30YHOTO AaBJIEHUS JUIUTEIBHOCTHIO He Oosiee 1 MUHYTBI B COOTBETCTBUU
c Tabnurei 2.

1.2.4 TIpeoOpa3oBarenu pa3HOCTH IaBICHUH - TMPOYHBIE W TEPMETHYHBIC TIOCIE BO3JCHCTBUS
IPeebHO-I0MYCTUMOrO pabovyero M30BITOYHOIO JABICHHS JUIMTENBHOCTBIO He Oonee 1 MHHYTHI B
COOTBETCTBUHM C TaOmuIen 3.
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Tabnuwma 1 — BernunHpl UCHBITaTEILHOTO JaBICHUS ITpeoOpazoBaTeneit

Bepxnue nipenensl uamMepeHuin HcnbiTarenbHoe naBieHue, TMpnvicuane
(BIIN), MIla B % ot BII1
Ot 0,01 no 16 BxIIIOU. 125 —
Cg. 16 10 60,0 BxJIIOY. 115 —
» 60,05 100,0 » 110 —

IIpumevanus

I/I36BITO‘IHOMy JAaBJICHHUIO.

JaBJICHUE PaBHO aTMOocepHOMY.

1 ns mpeoOpazoBateneil JaBieHUsI-Pa3pesKeHIsI BEPXHUN Tpeen U3MEpeH s IPUHUMAETCS 110

2 Ins mpeoOpa3oBaTenieil abCOoMOTHOTO aBieHus ¢ BepxHuM npenenom Hiwke 100 klla ucneitaTensHoe

Tabnuma 2 — BenuuunHBl OpeAENbHO-AOIYCTUMOIO  IEPErpy304YHOrO  JaBICHUS Ui
npeoOpaszoBareseit abCOTOTHOTO, U30BITOYHOTO, TABICHUSI-PA3PEKECHUS, U THAPOCTATUICCKOTO JABICHUS
Bepxnaue npeaensl usMepeHui [IpenenbHO-m0MTyCTUMOE
(BIIN), MITa neperpy3ousoe nasienue, Mlla lpnvetanue
Ot 0,01 1o 0,06 0.1
BKJIIOY. '
Cs. 0,06 » 0,25 » 0,8
» 0,25 » 1,00 » 4.0
» 1,00 » 250 » 7,5
» 250 » 6,00 » 18,0
» 6,00 » 16,00 » 70,0
» 16,00 » 100,00 »» 110,0
IIpumeuanue— IlpeoOpazoBarenn ¢ mNpeaeNbHO-AOMYCTUMBIM TIEPETPY30YHBIM JaBICHHEM,
OTJIHYAOIIEMCcs OT TaOIUIBl 2, UMEIOT B MapKupoBKe o0o3HaueHue PXX, rae XX — meperpy3o4Hoe AaBICHUE B
MITa.
Tabnuma 3 — BenuumHbl TpeneNbHO-AOMYCTUMOTO  MEPETPY30YHOTO  JABJICHUSA  JUIA
npeoOpa3oBaresniell pa3HOCTH AABJICHHI
[penensHOE nOMyCTUMOE
Bepxnue npenensl n3mMepeHuit pabouee N30BITOYHOE [IpoGHoe naBnenue, [Ipumeuanue
nasienue, Mlla MIla
Ot 0,25 kIa g0 4 xIla Bxmrou. 4 6 Ucnonnenune K21
Cs. 4 klla» 10,0 xITa » 10 15
Ucnonnenne K21
Cs.10,0 xITa »» 16 MIla » 25 35
Bce mpenenbr 6 9,5 HUcnonaenue K24

1.2.5 TIpeoOpa3oBarenn pa3HOCTH JIaBJICHUH,

HCKIoYas wucnoadenne K24,

BBIICPIKUBAIOT

MEepPErpy3Ky CO CTOPOHBI IUTIOCOBOM M MHHYCOBOM Kamep B TeueHHE | MHUHYTHI OJIHOCTOPOHHUM
BO3JICHCTBUEM [aBJICHUS PABHOTO IMpPEAETbHO JAOMycKaeMoMy pabodemy H30BITOYHOMY JaBJICHHUIO,
npeoOpaszoBarenu ucnogHeHuss K24 — oaHOCTOpOHHIO Neperpy3Ky aasieHueMm, paBHbiM BIIM co
CTOPOHBI MUHYCOBOW Kamepbl M yABOeHHOMY 3HaueHuro BIIM co cToponsl mumtocoBou kamepsl. s
YCTpaHEHHUsI BO3MOXXHOTO BIIUSHUS MIEPETPY3KH HA XapaKTEPUCTUKH MpeoOpazoBarTesiell mocie ee CHATUS
HE00X0IUMO MPOBECTHU MOJICTPONKY HAUaTHHOTO CUTHATIA.
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1.2.6 Tlpenensl momyckaeMoW JIOTIOJIHHTEIBHON TIOTPEITHOCTH MpeoOpazoBaresiel  pa3HOCTH

JaBJICHUS TIPH JBYXCTOPOHHEM HArpy>kKeHHU pabouuM H30BITOUYHBIM JaBJIEHHEM IOJDKHBI OBITh, % OT
BIIN:

¢ BIIM no 1,6 xlla BKIOYUTEABHO +0,2%;
¢ BIIU cBriute 1,6 xIla go 10 kIla BkmrountensHo  +0,1%;
¢ BIIA cBoime 10 kIla +0,025%.

1.2.7 Bapuaius BbIXOJHOTO CHUTHAJIa HE JIOJDKHA MPEBBIIIATH MOJIOBUHBI MPEAETIOB JTOMYyCKaeMOit
OCHOBHOM TOTPEITHOCTH, KpOME Mpeodpa3oBareneii ¢ mpeaenaMu T0IyCKaeMOlH OCHOBHOM TOTPEITHOCTH
0,1 %, y KOTOpBIX Bapualusi HE JAODKHA MpeBblIarh 75 % NpenenoB TOMYCKaeMON OCHOBHOM
MOTPEIIHOCTH.

1.2.8 DnexTpuueckoe MUTaHHE MpeoOpa3oBaTeNeil OCYLIECTBISAETCS OT UCTOYHUKA MOCTOSHHOTO
ToKa HanpspkeHueM ot 3,0 mo 3,9 B, mynbcanus He moypkHa npeBbimath +0,5% 3HaueHUS HANPSHKEHUS
MUTAHUS.

1.2.9 ITuranue mpeodpazosateneit C/AB-ExX u CIIB-EXP momkHO OCYHmIECTBISTHCS OT Oapbepos
0e30macHOCTH, OJOKOB C BBIXOJHBIMH HCKpoOe3omacHbIMU IiensamMu ¢ mapamerpamu U < 5,0 B,
lo <100 MA, Co > Cj + Ck, Lo > Lj + Lk, nmeromux cepTuUKaT COOTBETCTBUS.

1.2.10 TloTtpeGasieMblii TOK OT UCTOYHHMKA MUTaHUS — He Oojiee 3 MA, B crsmem pexume — 0,3
MA.

1.2.11 ToroBHOCTH OTBeTa mpeoOpa3oBaTelsi MOCIE BKIIOUEHUS MHUTAHUS 4Yepe3 BpeMs MeHee
100 mc.

1.2.12 JlononHuUTenbHasi MOTPEIIHOCTh, BBI3BAHHAS HW3MEHEHHEM HAIPSHKCHUS TMHTAHUA W
BO3JICHCTBUEM BHEIIIHETO MEPEMEHHOTO MarHUTHOTO TOjs Hanpspk€HHocThIo 400 A/M, gactoroit 50 't
WM BHEIIHETO TMOCTOSIHHOTO MarHUTHOro mojs HanpsokéHHocThio 400 A/Mm, He mpessimaer 0,02 % ot
JIOTIOJTHATETFHOW OCHOBHOM ITOTPEITHOCTH U HE HOPMHUPYETCSI.

1.2.13 TlpeoOpa3oBaTenu — MPOYHbIE MIPH BO3JACHCTBUH CHHYCOUAATBLHON BUOpAIIUU B IHMAIIa30He
gactoT 5-2000 Il Ipy aMIIUTYIHOM 3HaueHHH yckoperus 98,0 m/c? (10g).

[Ipeobpa3zoBareny yCTOWYUBBI K BO3ACHCTBUIO MEXaHMYECKHUX YIaPOB MHOTOKPATHOTO ACHCTBHUS C
IHKOBBIM yJapHbIM yckoperueM — 50 m/c? (5 g).

1.2.14 Macca npeobpasoBareiieii 1 rabapuTHbIC pasMepbl (6€3 KOMILIEKTa MOHTAKHBIX 4YacTei)
MIPUBEJ/ICHBI B TaOapUTHOM YepTeKe Ha TPeoOpa3oBaTe i B MPUIOKECHUH b.

1.2.15 Cpennee Bpemst HapaboTku Ha oTka3 182 000 vacos.

1.2.16 Ha3naueHHbI# cpok ciayxObl: He MeHee 20 mer.

1.2.17 V3onsauus 5IEKTPUUECKUX ILiened mpeoOpa3oBareneil BBIACPKUBACT HUCHBITATEIBHOE
HaIpsDKEHNE B COOTBETCTBUU C Tabnuiel 4.

1.2.18 IlpeoOpa3oBaTenu He BBIXOJAAT U3 CTPOS NMPH OOpPbIBE JIMHUM CBSI3U, IPU KPATKOBPEMEHHOM
(ae 6onee 10 ¢) KOPOTKOM 3aMBIKAHUH JIMHUH CBSI3HU.

1.2.19 Ilogaya HanpspKEHUs MUTaHUSA 0OpPAaTHON MOJSPHOCTH HA MpeoOpa30BaTesin HeIOMyCTUMA.
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1.2.20 ComnpoTuBieHUE U30IAIUN TTpeoOpa3oBaTeseii mpuBeaCHO B TabnuIe 4.

Ta6numa 4 — Bug v 3HaUCHHWE UCHBITATEIILHOTO HAIPSOKEHUS TPU MPOBEPKE SIECKTPUUCCKOM
MPOYHOCTHU U30JIALUHA, SJICKTPUICCKOC COIMPOTUBIICHUC U30JISAIIUN

HelicTByroniee 3Ha4€HUE UCTIBITATEIBHOIO
HaIpsHKEHUS IEPEMEHHOT0 TOKA YacTOTOM
50 'y mpakTUYeCcKH CHHYCOMAaTbHON
¢dopmbl ¢ KO3DHUIIMEHTOM aMILUTATY bl HE
xyxe 1,414+0,099, Badd, He MeHee

HOpMLI QJICKTPUYCCKOI'O COMMPOTHUBJICHNA U30JIAIUH, MOM, HEC
MCHEC

IIPU BEpXHEM

B IIPU OTHOCUTEIBHON 3HAYEHUU MIPU OTHOCUTEIBHON
HOpPMAaJIbHBIX | BJIaXKHOCTU 95 +3 % u B HOpMaJIbHDIX IpeeabHON BIQXXHOCTH 95 + 3 % u
ycioBusix | temmeparype 35 + 5°C yeIoBuAx paboueii temneparype 35+5°C

TEMIIEPATyPbI
Jns o6menpomeiieHHoro ueronaerws CJIB
300 | 240 | 100 | 20 | 5
s B3peiBo3anuménnsx nenoianenunit C/IB-Ex, CIIB-ExP
500 | - | 100 | - | -

1.2.21 TIO npeoOpa3zoBaTenss MpeaHA3HAYCHO Ui [PHEMa  JJIEKTPHYECKOTO  CHUTHAJa
qyBCTBUTEIBHOIO 3JIEMEHTA, IPONOPLIMOHAILHOTO €ro eopMaluy OT IPUI0KEHHOTO JaBICHHS.
3HadyeHrne IUQPOBOrO KOJA CHUTHAJA, HOPMHUPOBAHHOE B HIMPOKOM JMAana3oHe TeMIIeparyp,
npeoOpa3yercs B 3HaYCHUE J1aBICHHUS.

[10 naenTHUIIpyeTCs IMyTeM BHIBOJIa HANMEHOBAHMSI M HOMEpa BEPCUU Ha JHCIIIee HHINKATOpa
(MHOMKATOPa-KOMMYHHKATOPA), 1100 B COOTBETCTBYIOIIUX PETUCTPaX MO LU(PPOBOMY ITPOTOKOILY CBS3H.

1O BcTpoeHHOE M HEU3MEHSAEMOE M0JIb30BATEIIEM.

PeanuzoBana cucreMHast 0JIOKUPOBKA UTECHHs BCTPOCHHOM NaMsTH yepe3 OTiIaJ0uHbIi HHTepdeiic.
Jliga poctyna K KaauOpOBOYHBIM JaHHBIM HEOOXOJMMO NMPOWTH JABYXCTAIMHHYIO NMPOBEPKY mHaposid. B
M10JIb30BaTEIbCKOM M CBA3HOM HHTep(delicax npeodpa3oBaTessi OTCYTCTBYIOT IPOLELYPbl apXUBUPOBAHUS
pe3yJIbTaTOB UBMEPEHUI.

ITO mpeobpazoBarenst pas3feleHO Ha METPOJIOIMYECKH 3HAYMMYH YacTb U METPOJIOIMYECKH
HE3HAYNMYIO YacTh:

K METPOJIOTHYECKH 3HAUMMON YaCTH OTHOCSTCS MIPOrPaMMHBIE MOJTYJIH, BBITOIHSIONNE (DYHKITUH:

— cOopa, epeaaun, 00pabOTKH U MIPEICTABICHUS H3MEPUTEIHHOM HHPOPMAIIUH;
— WAEHTU(UKAIMK MeTpojoruueck 3Hauumon yactu [10;
K METPOJIOrM4ECKH HE3HAYUMOM YacTH OTHOCATCS IPOrpaMMHBIE MOJIYJIM MEHIO ITpUOopa:
— ¢opmart 0ToOpakeHUs TaHHBIX HA MHIUKATOPE;
— CTPYKTYpbl KOMMYHUKAIIUOHHOTO ITPOTOKOJIA.

Mertposnornueckn 3HaunMas vacte IO mpeoOpas3oBarens HMMeeT BO3MOXHOCTb MPOBEJICHHS
UJCHTU(PUKAIIMN TOCPEACTBOM UHTEpdelica CBA3H, WK BU3yaJIbHO HAa CBETOAMOAHOM UHIUKATOPE B MEHIO
npubopa.

W nenTudukanuoHHble JaHHBIE, IPECTABIEHHbIE B Ta0/INIIE 5, BKIIOYAIOT B c€0s1 HHPOpMAIIHIO:

o Homepe Bepcuu I10 - unentudukarope merponornyecku 3Hauumoit yactu [10.

-Tabnuma 5 —MaedatudukanoHHbIe JaHHBIE TPOTPAMMHOTO 00ecTIeueHUs

W nentnukamoHHbIe TaHHbIE (IPU3HAKH) 3HayeHue
Wnentudukanmonnoe HaumenoBanue 110 mist C/IB pd_1Wire.hex
Howmep Bepcuu (uaentuduxanronssiii Homep) 110 He Hike V1
[udposoit unentuduxarop 110 -

Ha nHamukaTopHOM yCTpOMCTBE UMEETCS TApOJIb.

Nmeercs pasrpaHMdeHue MOJIb30BaTEIbCKOro gocTyna. [Ioap30Barenu He UMEIOT JOCTYIIA B CEPBUC-
HBIN PEKUM.

[IpoToKoBl OOMEHA JaHHBIX COJEPKAT METO/Ibl ONPEAETICHHS OMNOOK MPH IOMOIIH IPOBEPKHU CO-
OTBETCTBUSA 3alIPOCa U OTBETA W BBIYMCIEHUS KOHTPOJIBHON CyMMBI.

PacueTr KOHTPOJIBHBIX CyMM Ipou3Boautcs anroputmom CRC-16
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Y poBeHb 3aIUTH TPOTPAMMHOTO 00ECIIEUEeHUS BEIYMCIUTENS OT HeTPeTHAMEPEHHBIX U MTpeIHaMe-
PEHHBIX H3MEHEHHH - «BbIcOKUI» 1o P 50.2.077-2014.

1.2.22 Kopmryc mpeoOpa3oBaresieii H3roTaBIMBaOT U3 HEPIKABEIOIIEH KOPPO3MOHHOCTOMKON CTallH,
OKpAIITUBAEMOM B IIBETa, KOTOPBIC OMPEACISET N3TOTOBUTEIb.

3aBojcKOi HOMEp uMeeT IUQPoBoi (hopMaT M HAHOCUTCS Ha OOKOBOH MAaHENN TPeodpa3zoBaTeIst Me-
TOJIOM TPAaBHPOBKU, M3HOCOCTOMKON HAKIEHKM WU WHBIM TPUTOJHBIM CIIOCOOOM, 00ECTICUMBAIOIINM
UACHTUDUKAIMIO KKIOTO SK3eMIUIIpa Mpeodpa3zoBaresisi, BO3SMOXHOCTh MTPOYTEHUS U COXPAHHOCTh HO-
Mepa B IMPOLIECCe IKCILUTyaTalllH.

Hanecenue 3Haka MOBEpKU Ha CPEICTBO M3MEPEHUN HE MPEyCMOTPEHO. 3HAK MOBEPKH HAHOCHUTCS
Ha CBUJIETEIHCTBO O TIOBEPKE.

Jlnsi 3alMThl OT HECAHKIIMOHMPOBAHHOTO JOCTYIA TMPEAYCMOTPEHA YCTAaHOBKA pa3pyliacMoi
I0MOBI M3roToBUTENA. KOHCTPYKIMS 00ecnieunBaeT OrpaHUYCHUE JOCTYTA K YacTsM MpeoOpa3oBarers,
HECYIIMM NIEPBUYHYIO H3MEPUTEIbHYI0 HHPOPMALINIO, © MECTaM HAaCTPONKH (PETyJIMPOBKH).

1.3 KomiuiekTHOCTH npeodpa3oBaTeJiei
1.3.1 KommuieKTHOCTh peoOpa3oBaTeliei MpruBeieHa B Ta0IHIE 6.

Tabnuuna 6— KommuiekrHocTs mpeoOpa3oBaTeneit

Haumenosanue O6o3HaueHue KH?JTI" [Ipumeyanue
1 [IpeoOpazoBarens TaBICHUS Vcnonuenue u
HU3MEpPUTEIIbHBIN (0003HaUCHUE B - 1 |o6Go3HaucHue B
COOTBETCTBUU C MCIIOJIHEHUEM ) COOTBETCTBHE C
2 IMacmopt (DTHKETKA) - 1 [3akazom
3 MeToarka moBepKu - 1 |[To TpeGoBaHMIO WU B
4 PyKOBOJCTBO I10 IKCILTyaTaIluu AI'BP.406239.001-10 PD 1  ]pIeKTPOHHOM BHJIE
[To TpeboBanuIO U B
5 Ceptudukar COOTBETCTBHS (KOIIHS) - 1 prexkTpoHHOM BUJE AJIA
CJIB-Ex
[Tpumeuanus
1 Jns CIAB-Ex, C/IB-ExP poserxa 2PMJIT18KITH4T'5B1B (2PM/118KITH4I'5B1) BXOIHUT B KOMILIEKT
IIOCTAaBKH., JJIs1 OCTAJIbHBIX HCITOJITHEHUH MOCTABJISIETCS 110 Tpe60BaHPIIO 3aKa34dyuKa.
2 Pozerka GDM3009 DIN 43650A mocrasisieTcs ¢ IpeodpazoBaTesiMU, UMEIOIIUMH THIT
coequuuteist DIN 43650A.

1.4 YerpoiicTBo M padoTa npeodpa3zoBareliei

1.4.1 ITpunuun neictBus npeoOpa3oBaTesiell OCHOBAH Ha MPeoOpa30BaHUU JIaBICHUS U3MEPsSEMO
cpeabl, BO3JAEHCTBYIOLIEH Ha MeMOpaHy YyBCTBUTEIBHOIO JJIEMEHTa, B JJEKTPUYECKUN CHUTHAI,
MPOIOPLIMOHANIbHBIN MeXaHUUecKoH nedopmannu MeMOpaHsbI.

1.4.2 YyBcTBUTENbHBI 3JIEMEHT pAacloJIOKEH B KOpIyce U3 HepkaBeromed cramu. Jlns
MIPUCOEANHEHNS K MaruCTpally JIaBJIeHUs] Ha KopIyce umeeTcsl pe3p0boBoi mrynep. Ha kpbliike kopmyca
pa3MeléH pa3bEM Ui IoJjauu MUTAaHUs Ha IpeoOpa3oBaTellb U MOAKIIOYEHUS €ro K IMHUU CBS3H.

1.4.3 CurHasi ¢ YyBCTBHUTEIBHOTO JJIEMEHTAa Yepe3 YCWJIMTEIh IOCTyMaeT Ha BXOJ| aHaJIoro-
mudpooro npeodpazosarens (ALIT) MukpokoHTpoIuIepa U mpeodpaszyercs: B HUPPOBYIO GopMmy.

1.4.4 Tludposoii curnan ALl cuuThIBaeTCS MHKPOKOHTPOJIEPOM, KOPPEKTHUPYETCS C y4ETOM
HACTPOEYHBIX KOI(P(UIIMEHTOB, YCTPAHSIONIMX HEJIWHEHHOCTH M TeMIIepaTypHble 3aBHCHMOCTH
YyBCTBUTEJILHOTO JJIEMEHTAa IpeoOpa3oBaressi JaBieHHs, NpeoOpazyeTcss B 3HAYEHHE MAaBICHUS H
BBIIAETCS B JIMHUIO CBSI3H.
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1.4.5 B npeoGpa3zoBarese peaaTn30BaHO ABa MPOTOKOIA OOMEHA U J1Ba PeKUMa padOTHI:

— mpotokoi ¢ uarepdericom 1 WIRE (Ilpunoxxenue 1) u nporokon MODBUS RTU (Ilpunoxxenue
K);

— HENpPEpHIBHBIA PEXHUM HM3MEPEHHH M PEKUM HU3MEPEHUH 10 KOMaHJe, NIpU KOTOPOM
npeoOpa30BaTelb MOCIE BBIMOJIHEHUS KOMAH/Ibl YXOIUT B CIISAIIHNA PEKUM.

1.4.6 PaGora o npotokoiy npuiioxxeHus U B cristiem pexume TpeOyeT BHIKIIOUYEHHUS U TOBTOPHOTO
BKJIFOUEHHUS TIMUTaHUs IIpeoOpa3oBatelis s IPOBEACHUs HOBBIX U3MEPEHUH, IIPU 3TOM pe3yibTar OyneT
BBIJIaH B JIMHUIO CBA3M CPa3y K€ IOCIIE €ro pacueTa 0e3 TOMOIHUTEIIBHBIX KOMaHI.

1.5 MapkupoBka

1.5.1 Ha kpslnike npeodpa3zoBaTesieil MapKUPYIOTCS HAAMUCH B cooTBeTcTBUU ¢ K/I:

— enunbli 3Hak oopameHust TP TC (toabko mis ucnonuenuit C/IB-Ex, CIB-ExP);

— TOBapHbBIN 3HAK WU HAUMEHOBAHUE MPEANPUATUSA-U3TOTOBUTES,

— HauMEHOBaHHE U (WJIM) TUII IpeoOpa3oBaTes;

— mia CIAB-Ex, CIIB-ExP nonosHuTeIsHO: MapKUPOBKA B3PHIBO3AITUTHI, 0003HAYCHUE OpraHa 1o
ceprudukanuy, HOMep cepTU(HUKara, [auanazoH pabouyux TeMIeparyp U IapaMeTpoB
anextpudeckux meneit: —40 °C < ta < +80 °C, Ui < 5,5 B, Ii < 100 MA, Ci< 12,0 Mk,

Li <2 mkI'H, Pi <20 MBt (nmpusnoxenue b, pucynku b.11...5.13), — a Takxke crielianbHbIl 3HAK
B3PBIBOOE30MIACHOCTH, CTEMEHb 3aluThl OT BHEMmHMX Bo3aekcTBuii mo ['OCT 14254 B
3aBACUMOCTH OT ucrioiaenus — IP54, IP65 unu IP68;

— TOPSAKOBBINA (3aBOJICKON) HOMep mpeoOpa3oBaTeNiell MO CHUCTEME HyMEpalud MPEATnpPUSTUS-
WU3TOTOBUTEIS;

JlaTa U3TOTOBJICHHS (MECSIII, TOJ).

1 5.2 Exgunsnii 3Hak obpamenuss TP TC, 3nak yrBepxknenus tuna CH u o603HavueHue opraHa 1o
cepTu(UKAIIMA HAHOCSTCS W3rOTOBUTEIEM HAa THTYJBHBIA JIUCT Macmopra (STHKETKH) THIOTPadCKUM
CIIOCOOOM.

1.5.3 Orttuck kieiiMa OTK u3rotoBuTENs M 3HAK MOBEPKH CTaBSATCS B COOTBETCTBYIOIINE Pa3/IEIIbI
nacropTa (3TUKETKH).

1.6 YnakoBka

1.6.1 YnakoBka mpeobpa3oBareneil o6ecrieunBaeT COXpaHHOCTh IIpeoOpa3oBaTesiell MpHU XpaHEeHUH
Y TPAHCTIOPTUPOBAHHU.

1.6.2 TIpu ynmakoBKe BXOJHOE OTBEPCTHE KaMepbl U3MEPUTENILHOTO OJI0KA U KOHTAKTBI COETMHUTENS
AIIEKTPHUYECKOTO 3aKPBITHI (ECIH ATO MPEAYCMOTPEHO B JOTOBOPE IMOCTABKH) 3alIMTHBIMU KPBIIIKAMH,
HPETIOXPAHSIOIIMMU OT 3arpsA3HEHUs] BHYTPEHHIOK NONOCTh TeHzomnpeobpasoBatens (TTI) u KOHTaKThI
COEMHUTEIIS STIEKTPUIECKOTO, @ TAK)KE OT MEXaHHYECKHX ITOBPEXKICHUI — pe3p0y MPHCOeTNHUTETHLHOTO
HITyIepa U pe3b0y CoeTMHUTENS.

2 UCHOJIb30BAHME 11O HABHAYEHUWIO

2.1 DkenuryaTaniMoOHHbIE OTPAHUYEHHS

2.1.1 He pnomyckaercs TpUMEHEHHE TNpeoOpa3oBaTeneil A W3MEpPEeHUs JaBJIEHUS Cpel,
arpecCMBHBIX IO OTHOMIICHUIO K MaTepHaiaM KOHCTPYKIHH TpeoOpazoBaresieid, KOHTAaKTUPYIOMIUM C
U3MEPSIEMOU CPEION.

2.1.2 He nomyckaeTcst MEXaHHUECKOE BO3ICHCTBHE HA MEMOpaHy IPUEMHHKA JaBJICHHSI CO CTOPOHBI
MOJIOCTH U3MEPHUTEIBHOTO OJIOKA.

2.1.3 Tlpwm skcrmyaTanuy npeodpazoBaTelnieil He0OOXOAMMO HCKITIOYHTE!

— HakKoOIUIEHHE M 3aMep3aHue KOHJEeHcaTa B paboyMX KaMmepax U BHYTPH COEIMHHUTEIbHBIX
TpyOOTIpOBOIOB (/1711 Ta3000pa3HBIX CPEICTB);
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— 3aMep3aHue, KPHUCTAUIM3AalMI0 CpPeabl WM BBIKPUCTAJUIM30BBIBAHUE W3 HEE OTIENbHBIX
KOMITOHEHTOB (JIsI )KUJIKUX CPEN).

2.1.4 Tlpu MoHTaxke mpeoOpa3oBareiieil THAPOCTAaTHUSCKOro aaBiacHus (npunokenue E) ciemyer
YVYHUTHIBATH CICAYIONINE PEKOMEHIAIINH:

— KOHell Ka0eJsl BRIBECTH B CyXO€ IMIPOCTPAHCTBO WK B COOTBETCTBYIOLINI COSAMHUTENbHBIN OJIOK
C KJIeMMaMHU;

— OIlyCKaTh U MOJHUMATh MpeoOpa3oBaTesib HEOOXOANUMO TPOCOM, 3aKPEIUICHHBIM 3a MPOYUIMHY Ha
KopItyce mpeoOpa3oBaTels;

— KOHell ka0eJs 3aKpenuTh B MOAXO0IAIeH KOpOOKe ¢ COeTUHUTENbHBIMHI KIIEMMaMU;

— He meperubaTh Kabenb (Yepe3 Hero MPOXOAHUT KAMWUIP Ui KOMIIGHCAIIMU aTMOC(EpPHOro
JABJICHUSA);

— B EMKOCTSIX, MMCIONIMX IEPEMEIINBAIOIINE YCTPOWCTBA WM JIOOBIC NPYTUE YCTPOUCTBA,
co3jaolire OoJblINe TMepeMEIIeHHs] KUJIKOCTH BHYTpU EMKOCTH, IpeoOpazoBaTellb PEKOMEHIYeTCs
OITyCKaTh B 3alIUTHOU TpyOe.

Jlia nmonkitoueHus: npeoOpa3oBaresieil rTiAPOCTaTUYECKOrO JaBiIeHUs ¢ KabeleM peKoOMEeHAyeTcs
ucnonb3oBatk «Kopooku kinemmusie» AI'BP.440.00.00:

—  KM-1 — 4 nuanwm ¢ 3anuToi oT nepeHanpsbkeHus < 2 kB, 2 muHuM 6€3 3aluThl ¢ 3a3eMIICHHEM
(MeTayuIMYeCcKui KOpIIyc);

—  KM-2 — 4 nunun 6e3 3auuThl ¢ 3a3eMJIeHHEM (METAITMYECKU KOPIYC);

—  KM-3 — 4 nuanm 6e3 3anuThl ¢ 3a3eMJICHHEM (TUTACTUKOBBIN KOPITYC).

Hcnonb3oBaHne KIEMMHBIX KOpPOOOK oOecrmeunBaeT ynoOCTBO MOJKIIOUEHUS —KaOenei
npeoOpa3oBareeil 1aBJIeHUS U 3aIIUTY KalUISIPHOU TPyOKH OT BHEITHUX BO3/ICHCTBHIA.

2.1.5 Dnektponuranue mnpeodpazopareneit C/AB-EX, CJIB-ExP nomxHO oOCYIIECTBIATBCS OT
MCKPOOE30MaCHOr0 HMCTOYHMKA TNUTaHus win OnokoB ¢ mapamerpamu U <5,0 B, 1o <100 MA,
Co > Ci + Ck, Lo > Li + Lk, umeromux cepTudukaT COOTBETCTBHS.

2.2 TloaroToBKka npeodpa3oBarelieil K HCIO0JIb30BAHUIO

2.2.1 Tlpu nonydyenuu mpeodpazoBaTeneld He0OOX0JUMO OCMOTPETh YIAKOBKY U, YOSAMBIIUCH, YTO
OHa HE UMEET MOBPEXKICHHIA, TIPOU3BECTH PACTIAKOBKY.

2.2.2 TIpoBepHUTh KOMIUIEKTHOCTh NpeoOpa3zoBaresei B COOTBETCTBUH ¢ 1.3.

2.2.3 BHEmHUM OCMOTPOM CIIEAyeT TMPOBEPUTH MpeoOpa3oBaTeNd U Pe3bOOBBIE COSAMHEHUS Ha
OTCYTCTBUE BUJIUMBIX MOBPEXICHUH.

2.2.4 Tlocrie TpaHCTIOPTHPOBAHUS B YCIOBHAX OTPHUIATEIBHBIX TEMIIEPATYP OKpPY)KAIOUIEH Cpeibl
nepBoe MOJIKIYEHUE Mpeodpa3oBaresiell K HCTOYHUKY 3JIEKTPONUTAHUS JOIMYCKaeTCs OCe BhIACPKKU
npeoOpasoBareseil He MeHee 3 4acoB B HOPMAJIbHBIX YCIIOBUSX.

2.2.5 IlpuémHUK naBineHus mnpeoOpas3oBaTeliell M MOHTaXKHbBIE YAcTH, NpeJHAa3HAYEHHBbIE IS
npeoOpa3oBaHus AaBJICHHS Ta3000pa3HOTO KUCIOPOIa M KUCIOPOIOCOACPIKALINX CMECEH, JOIKHBI OBITh
ouMIeHbl 1 06e3xupensl o PJ1 92-0254-89.

2.2.6 TIpu moHnTaxe npeodpazosateneii C/IB-Ex u C/IB-ExP Ha 00bekTe (BBOJIE B IKCILTYaTaIHIO)
HEOOXOUMO PYKOBOJCTBOBaThcsl HactosimuM PO, rmaBoit 3.4 IITOJIL, rmasoit 7.3 IIVYD,
I'OCT IEC 60079-14, TOCT 31610.0, TOCT 31610.11, a Taxxe:

— rabapuUTHBIM YepPTEXKOM IpeoOpazoBareneil 1 BapuaHTOM ycTaHOBKH (niprioxenus b u J1);

— JAPYTHUMH JTIOKYMEHTaMH, JCHCTBYIOINMH Ha TIPEATIPUITHH, PETJIAMEHTHPYIOIIMMH UCTIOTh30BaHNE
CpPEeACTB U3MEPEHUS JIaBICHUS.

2.2.7 Tlonoxxenue mpeoOpa3oBaTeneil MpU MOHTaXe — MPOU3BOJIBLHOE, yMOOHOE Ui MOHTaXa,
JIeMOHTaXxa U o0cirykxuBanusi. MoHTax rpeoodpazosareneit ¢ BIIN no 100 kIla u ¢ oTkpeITOi MeMOpaHOit
(KOoTOpBIE MMEIOT 33aBHCHMOCTH BBIXOJHOTO CHTHAjJa OT IIOJIOKEHHs MpeoOpa3oBaress) C IEIbI0
COXpAaHEHHS METPOJIOTUYECKUX XapPaKTepUCTUK NPEANOYTUTENIFHO YCTaHABIMBATH BEPTUKAIBHO
IITYIIEpPOM BHU3 (B TAKOM ITOJIOKEHUH OHH KaTHOPYIOTCS Ha TIPEANPUSATHN-U3TOTOBUTEIIE).

2.2.8 Ilpu MoHTaxe npeodpazoBaTeseil yCuine 3aTaruBanus, MPUKJIAIbIBAEMOro K raifke Kopmyca,
HE JIOJDKHO TPEBBIIATE!

- 25 H'm — s ucnionaennii C/IB co mtynepom M12x%1,0;

- 60 H'-Mm — s ucnnonuennii C/IB co mrynepom M20x%1,5.
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2.29 Jlnas wucnomnenust CJIB co mrymepom MI12x1,0 pexkoMeHayeTcs yCTaHABIMBATh
VIUTOTHSIIOUIYIO PE3MHOBYIO NPOKJIAAKY TOJIIMHOW 5—-6 MM Mexay raiikod kopmyca U paboueit
MarucTpasibio (COeTMHUTEIBHOM JIMHUEH, TIepeaarolieii 1apinenne). He qomyckaeTcs ymop raiiku Kopiryca
B METAUTMYCCKYI0 YacTh COCIMHEHHUS C BHEIIHEW Tra30BOM WJIM TUAPABINYECKOW nuHHEH (paboueit
MarucTpaiblo, COeIMHUTENbHOMN JIMHUEH, epeatollell JaBIeHue).

2.2.10 Ins ucnomuenust C/IB co mrynepom M20%1,5 ymnotHeHue ansi coenuHeHui Thma 1-3
ucnosinerue 1 mo 'OCT 25164 pexoMeH1yeTcsl BBIOJIHATH ¢ TOMOLIBIO TPOKIIAIKH.

3anpeuniaercss HCNOJb30BATH YIUIOTHEHHE 1O pe3ble (makis, JeHnta ®YM) nis odecrnieyeHust
repMETHYHOCTH COEJMHEHHUsl, TAK KaK MOKeT NPOU30MTH NOBpexKIAeHne MeMOpaHbl 00JIbIIUM
JAaBJIeHHEM, BO3HMKAKOIIMM MNPH 3aKPYYUBAHWMH Mpeodpa3oBareisi B 3aMKHYTBIH 00bEM
HEeCKMMAaeMOoH KUJKOCTH.

MonTaxk mnpeoOpa3oBaTesii Ha padodyee MeCTO OCYILIECTBJISIETCS TaeYHbIM KJIIOYOM 32
IIeCTUTPAHHUK LITyLepa.

3anpemiaercs: UCNMOJIb30BaTh KOPILYC Mpeodpa3oBaTesisi B KaueCTBe 3JIeMEHTa MOHTAXKA WU
kpemieHus. Ilpu MoHTake 3anpeniaercsi MPUKJIAABIBATH YCHJINS K KOPILYCY IaTYMKA, B TOM YHCJIe
¢ MOMOIIbI0 TPYOHOT 0 KJII04Aa, BO H30e:KAHHE ero MOBPeKICHUS.

2.2.11 Ilpu moHTaxke mpeobpazoBaTeiel CleyeT yUUThIBaTh CASAYIOINE PEKOMEH AN

— OKpY’Karolas cpeaa He JOJDKHA COJEpXaTh IPUMECEH, BBI3BIBAIOIIMX KOPPO3HUIO JeTaneit
npeoOpaszoBareneii;

— B CJIy4ae YCTaHOBKH IpeoOpazoBaTeiell HeOCPEICTBEHHO Ha TEXHOJIOTHYECKOM 000pyA0BaHNN
U TpyOOMpPOBOJIOB MOJIKHBI MPUMEHSATHCS OTOOPHBIE YCTPOMCTBA C BEHTWISAMH JUIs OOecreueHus
BO3MO>KHOCTH OTKJIFOUEHHS ¥ TIPOBEPKH MPeoOpa3oBaTelieii;

— pa3MemaTrh OTOOPHBIE YCTPOICTBA PEKOMEHIYETCSI B MECTAX, IJI€ CKOPOCTh JIBUKEHHS paboueii
Cpelsl HauMEHbBINasl, MOTOK 0e3 3aBUXPEHUH, T.€. Ha MPAMOJUHEHHBIX ydJacTKaxX TPYOOIPOBOIOB MpH
MaKCUMaJIbHOM PAaCCTOSIHUU OT 3aIIOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U IPYTUX TMAPABINYECKUX
COCIMHEHHH;

— TpU MyJIbCUPYIOIIEM JaBICHUU pabodeil cpeipl, THIPOyAapax OTOOPHBIE YCTPOMCTBA JOJIKHBI
OBITH C OTBOJIAMHU B BUJIC METICOOPA3HBIX YCIIOKOHUTEIICH;

— OpU TeMIepaTrype Cpelsl BbIIe yKa3aHHOW B macmopre (ITHKETKE), OTOOpHBIE YCTpOWCTBA
JOJDKHBI OBITH C OTBOJIAaMU B BUJIE COCIWHUTEIHHBIX JTUHUN, HE TIO3BOJISIONINX MOBBICUTH TEMIIEPATYpPyY
pabodeii cpeibl B MPHEMHKKE JTaBICHHUS MMPeoOpa3oBaresieil Bblllle YKa3aHHOM B MacmopTe (ITHKETKE);

— COCIMHUTEINIbHBIE JIMHUHM (pEKOMEHayeMas JIMHAa — He Oosiee 15 MEeTpoB) JOMIKHBI HUMETh
OJTHOCTOpOHHUH YKJIOH (He MeHee 1:10) oT mecta oTOOpa NaBiIeHHs BBEpX, K MpeoOpa3oBaremsM, ecliu
u3MepsiemMasi cpejia ras, ¥ BHU3, K IpeoOpa3oBaTeisiM, €CIM U3MepseMasl cpefla — KHIAKOCTh; B ClTydae
HEBO3MOXKHOCTH BBITIOIHEHUSI JTUX TpeOOBaHUI NMpU HM3MEPEHUHU [aBIEHUS Traza B HIDKHEH TOYKe
COCIMHUTEIIbHONW JIMHUU HEOOXOAMMO MPEIyCMOTPETh OTCTOMHBIE COCYAbl, @ B HAWBBICIIMX TOYKAX
COCIMHUTENLHOM TUHUY, IPH U3MEPEHUH JAaBIICHUS )KUIKOCTH, — ra30COOPHUKH;

— TIPH MCTOJb30BAaHUM COCTMHUTEIBHBIX TUHUN B HUX JIOJKHBI MPETyCMaTPUBATHCS CIICIIUATbHBIE
3ariymraeMble OTBEPCTHS JIsl MPOIYBKHU (CIIMBA KOHCHCATA);

— COEAMHMTENbHBIE JUHUM (MMITYyJIbCHbIE TPYOKH) HEOOXOAMMO MpPOKIAAbIBaTh TaK, YTOOBI
UCKITIOYUTH 00pa30BaHKe Ta30BbIX MEIIKOB (MIPH M3MEPEHUH JABIICHUS KUAKOCTH) UM TUIPABINIECKUX
poOOK (MpH U3MEPEHNH AaBIICHUS T'a3a);

— B CJIy4ae dKCIUTyaTalluu Mpeodpa3oBaresieil mpu TemrepaTypax padoueit (OKpyKaromiei) cpesl
Hmwke 0 °C HeoOX0AMMO MCKIIOYUTH HAKOIJICHHE W 3aMep3aHre KOHJIEHCAaTa B M3MEPUTEIHHON KaMepe
(mpuémMHUKe JaBJIeHUs) IPeoOpa3oBaTeNs U BHYTPU COCTUHUTENBHBIX TPYOOK (MIPH U3MEPEHUH JTaBIICHUS
rasa), 3aMep3aHue 1 KPUCTAITU3AIMIO CPEIbI (MPY U3MEPEHHUH JTaBIICHUS )KUKOCTH );

— TIPU U3MEPEHUU JABJICHUS arpeCCUBHBIX WIIM KPUCTAIUIU3YIOIIMXCS, a TAKKE 3arPSI3HEHHBIX CPE]
OoTOOpHBIC YCTPOMCTBA JABIEHUS JIOJDKHBI UMETh Pa3JeUTENIbHBIE COCYIbl WM MEeMOpaHbI, KOTOpPHIE
JOJKHBI YCTAHABJIMBATHCS KaK MOKHO OJIMKE K TOUKE 0TOOpa JaBJICHNUS;

— Maructpaiud  (COeOUHUTEIbHBIE  JIMHWW)  JOJKHBI  OBITh  TEpel  MPUCOCIUHEHHEM
npeoOpaszoBareneil TIATENbHO NPOAYTHl JUIsI YMEHBIICHHS BO3MOXKHOCTU 3arpsi3HEHUS TMOJIOCTU
npuéMHHKA J1aBlIeHUs peoOpa3oBaTeneit;

— TIOCNIe TIPUCOEAMHEHUs TmpeoOpazoBarenell cleayeT MPOBEPUTh MECTa COCIWHEHUM Ha
TepMETUYHOCTh JIaBIICHUEM, paBHBIM BEpPXHEMYy TMpeeny H3MEpeHus mpeodpazoBaTeneid, WiIn
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HCTIBITATENIbHBIM JaBieHueM. Crnaj JaBiieHus 3a 15 MUHYT HE JOJDKEH MpeBbIath 5 % OT mojaaBaeMoro
JaBJICHHUS.

2.2.12 ]Ins WCKIIOYEHHS CIIy4aeB BO3HUKHOBEHHS OJHOCTOPOHHUX TIEPETPy30K B TIpoliecce
IKCIUTyaTalliy JaTYMKOB PAa3HOCTH JIaBICHUH HEOOXOAMMO CTPOTO COONIOAATH ONPEICICHHYIO
MOCJIEZI0BATEIBHOCTh ONEpalii Mpy BKIIOUEHUH JaTyMKa B pabOTy IpPU HCIOJB30BAHUU KIANAaHHOIO
osoka (pucyHok 1):

1) 3akpotite Bentuau |, 11 u 111, st yero moBepHUTE X PYKOATKH IO YaCOBOM CTpeske (Tl Co
CTOPOHBI COOTBETCTBYIOLIUX PYKOSATOK) /10 yIIopa (TookKeHue A);

2) OTKpOIiTe 3amOpHYI0 apMaTypy, YCTAaHOBJIEHHYIO Ha TEXHOJIOTMYECKOM OOOpYyIOBaHUU KaK B
«IUTKOCOBOI», TaK U B «MUHYCOBOW JINHUSX;

3) ypaBHsTE AaBlIiEHUE B «ILIOCOBOI» M «MHUHYCOBOI» Kamepax, JJisi Yero IJIaBHO MOBEPHUTE
pykositku Bentiieit | u 11l va 1,5-2 oGopora mpotuB wacoBoii ctpenku. [locie 3Toro mpoBepbTe U, B
cily4ae He0OX0JUMOCTH, OTKOPPEKTUPYHTE BHIXOHOMN CUTHAI,

4) noBepuute pykosTKy BeHTH s |11 o yacoBoii cTpenke 10 ynopa (rmonoxenue A);

5) moBepHHUTE PYKOATKY BEHTWIS | «UIIOCOBOM» Kamepbl MPOTHUB YacOBOM CTPENKH 10 ymopa
(monoxenue B);

6) moBepHHTE PYKOSTKY BeHTHIA |l «MHHYCOBOI» Kamephl MPOTHB YaCOBOM CTPEJIKH 0 YIopa
(monosxenue B).

OT coegUHUTENBHBIX NMHWUIA

._ A + B

I (bl I
2y 7

; AR o

——]
[11
K gatymnky
Pucynok 1 — Cxema kiiananHoro 0joka

2.2.13 JIna CAB-Ex, CIIB-ExP B cootBercTBuu ¢ 'OCT IEC 60079-1410m1ycKaeTcsi MOAKIIOYESHHE
3a3eMJICHHS K 3a3eMISIIOIIEMY 3a)XKUMY, PAacloJOXEHHOMY Ha KOpIyce, Ui ypaBHOBCIIMBAHHS
MOTEHIIMada KopIyca M MCKPOOE30MacHON IeMU U yMEHbBIIEHUS MOMEX, HABOJAMMBIX METaJUIMYECKUM
KOPITyCOM Ha UCKPOOE30TIacHYO eI,

2.2.14 TlonkmoueHue npeobpa3oBaTenell K TUHUU CBSA3M U MUCTOUHUKY MUTAHUS OCYIIECTBISETCS
KabeneM ¢ M3OJSIHUEeH W YHCIOM IMPOBOJOB, COOTBETCTBYIOIIMM YHCITy IPOBOJHUKOB B JIMHHU CBSI3H.
PeKxoMeH [yeMoe cedeHne mpoBoIoB Kabens ot 0,35 1o 1,5 Mm2.

2.2.15 WM3omsuus kabens (JIMHUM CBS3M) JOJDKHA O0OECIIEYMBATH CTEIECHb 3allUTBl  OT
MPOHUKHOBEHUS TMHUIM W BJIArM HE HUXKE HCIONHEHHs MpeoOpaszoBarenei, yKa3aHHOTO B MacIopTe
(aTHKETKE).

2.2.16 TIpoBon »HIEKTPUYECKOTO COEAMHEHUS (3ahenKy Kabensl) cielyeT BBIMOJHATh TaKUM
00pa3oMm, 4TOOBI 00ECIICUNTh CTEIIeHb 3alUTHl OT MPOHUKHOBEHUS BTN M BJIard HE HUXKE HWCITOJTHEHUS
npeoOpa3oBareleit.

2.2.17 YtoObl 00eCcTieunBaIOCh BBITIOJIHEHNE TPeOOBAHMH MBIICBIAro3amuThl 1o [IP65 coenmnuenus
o DIN43650, Heo6x0aMMO YCTaHOBUTH YIUIOTHUTENBHYIO MMPOKIIAIKY HAa COEAMHUTENh TPeoOpa3oBaTes,
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yepes KOTOPYIO MMPOU3BECTU CTHIKOBKY, MPEABAPUTEIHHO YOSTUBIINCH B COBIAJICHUN KOHTAKTOB, a 3aTEM
TJIOTHO MPUTSIHYTh BUHTOM.

2.2.18 Tlpu mnpoBeneHWHM BXOJHOTO KOHTPOJIS M HACTPOWKH TpeoOpa3oBareiieii B KauyecTBE
NpuéMHUKA KOJIOBOTO CHUTHANa JIOMYCKAeTCs WCIOIb30BaTh TEPCOHAIBHBIM KOMITBIOTEp (CXema
MOJAKIIOUeHUsT B mnpuiokeHud B). KoHTponb BBIXOJHOTO cHUrHaJla W YCTAaHOBKAa IapaMeTpoB
OCYIIECTBIISICTCS 110 JIMHUU CBSI3H B COOTBETCTBUH C IMPOTOKOJIOM 0OMeHa (npuiioxkenue 1).

2.2.19 PexomeHnayemasi cxema BHEIIHUX AJICKTPHUYECKUX COCTUHEHUN MPH YCTAaHOBKE HA OOBEKTE
IIpUBEJICHA B IIpUIIOKeHuN I

2.2.20 TabaputHble pa3Mepbl ITYHEPOB IS MOJKIIOYCHUS K MarucTpaiv JaBiICHUS U
PEKOMEH/TyeMble MOHTXKHBIC THE3/A JUIsl yCTAHOBKU Mpeodpa3oBaTelieil MpUBEICHBI B MPIIIOKEeHUN J1.

2.3 Jkcniyaranus npeodpa3oBartedieit

2.3.1 Ilpu sKkcIuTyaTanuu Mpeodpa3oBaTeNy JOJDKHBI MOABEPraThCsl MEPUOTUUYECKUM OCMOTpAM.
ITpu ocMoTpe HEOOXOAUMO NTPOBEPUTH:

— OTCYTCTBHUE BMATUH, BUAMMBIX MEXaHUUECKUX TIOBPEXKICHUI;

— TNPOYHOCTb U FEPMETUYHOCTD JIMHUH NOJBOJA AABJICHUS;

— HaJI&KHOCTh MOHTaXa (KpeIuieHusl) mpeoOpa3oBareeil;

— OTCYTCTBHE OOpPBIBOB MJIM NOBPEXICHUS N30JIALUN COETUHUTEIbHBIX IEKTPUUECKHUX JINHUM;

— HaA&KHOCTH MOJKIIOUCHUS Kadeeii;

— OTCYTCTBHE 3arpsi3HEHMI Ha KOHTAKTaX JIEKTPUUYECKUX COCIUHUTENIEH;

— COXpPaHHOCTb MapKUPOBKH.

JKcIUIyaTanus npeodpasoBaresieil ¢ HApyIIeHHEM YKA3aHHbIX TPeOOBaHUIl 3anpeiaeTcs.

2.3.2 OcMOTp ¥ yCTpaHEHHE 3aMEUEHHBIX HEJAOCTATKOB JOJDKHBI IPOU3BOIUTHCS MIPHU OTCYTCTBUU
JABJICHUS B Ta30BOM WJIM TMAPABINYECKON JIMHUU, IIPU OTKIOYEHHOM 3JIEKTPOIIUTAHUU U OTCOEINHEHHON
COCIMHUTEIILHON JIEKTPUYECKOU JIMHUNU CBSI3U.

2.3.3 B ciydae HakoIUICHHMsI KOHJEHCaTa B COCIUHHUTENbHON JIMHUM (TIOJIOCTH HW3MEPUTEIHHOTO
O7oKa) W HEBO3MOXKHOCTH CIIMBAa KOHJEHcara 0e3 JeMOHTaxa IpeoOpa3oBarenieii HE0OXO0IrMMO
J€MOHTUPOBATh NpeoOpa3oBaTeid M CIUTh KOHJEHCAT, IOCJIE 4Yero BHOBb IPOM3BECTH MOHTAX
npeoOpaszoBarencii. JleMOHTa)X M MOHTaX mpeoOpa3oBaTeniei ClaeayeT MPOU3BOJIUTL C COOJIIOICHUEM
TpeOoBaHuUH pazfena 2 HaCTOSIIEro JOKYMEHTA.

2.3.4 XapakTepHble HEUCIIPAaBHOCTH M METOJIbI UX YCTPAHEHUS MPHUBENICHBI B TAOIHUIIE 7.
TaOnuna 7 — XapakrepHsle HeucnpaBHocTd CJIB 1 MeTObI MX YCTpaHEHHUS

HewncnpasHocTh [Tpnunna Meron ycTpaHeHus

OOpsIB B IuHUY HHTEepdelica niu

o Haiitu u yctpanuts oOpbIB
1 BerxoaHoit B IICTIM ITATAHUSI

CHUT'HaJl OTCYTCTBYCT KOpOTKOC 3aMbIKaHHC B JIMHHUU

N Haiit 1 yCcTpaHUTh 3aMBIKaHUE
uHTepdeiica WiK B LIENTU TUTAHUS

Hapymena repMmeTnaHOCTh B

Haiitu u ycTpaHUTh HErepMeTHYHOCTh
JIMHUHU TOJIBOJIA TABJICHUS

2 BeixomaHo#
curHai HecrabuiieH | OKUCIEHb KOHTAKTHBIE
MMOBEPXHOCTH

OTtkmrounTth nuranue. OcBOOOIUTH TOCTYI K
KOHTaKTHBIM MTOBEPXHOCTAM. OUUCTUTH
KOHTAKTBI

2.4 MeToauka usMepeHuii

241 ]lns mpoBeACHUs U3MEPEHHUI HMCHOJB3YIOTCS THIIOBBIE CXEMBI BKIIOUYCHHUS, TIPUBEJICHHBIC B
IIpUIIOKeHNHU B.

2.4.2 BrraucieHue U3MEpSIeMOro JaBJICHUS TPOU3BOTUTCS 11O (hOpMYyJIe:
k-P

S =Sy +—,
O Pg— Py

rac S— TCKYIICC 3HAYCHUEC CUT'HAJIA,
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So— CMelleHHe CHTHAjda TMPH HYJICBOM 3HAYCHHHM HM3MEPSIEMON BEIMYHHBI (IS
cTaHapTHBIX ycinoBuid So = 0);

P — 3HaueHue uaMepsieMol BEIHUYUHBI,
P — BepxHMii pees U3MEpPEHUN;
Pu — HwxHu npenen w3MepeHui, (I craHmapTHeiX ycinoBuid PH = 0 mis Bcex
npeobpaszoareneit, kpome VB, nist kotopeix PH B opmyiy moacraBisiercs co 3HaKOM «MHHYCY;
k — xoaddunmeHT npeodpazoBaHus U3MEPIEMON BEITMYHHBI:

— k = 100 % m1st BBIXOJHOTO CHTHAJIA, BBHIPAXKAEMOI'0 B MPOIEHTAX OT JHMara3oHa
HU3MEpPEHU,

- k = (P — Pu) — /U1 BBIXOJHOTO CHMTHAJIa, IPEICTABISAIONICTO COO0M pa3sMEpPHYIO
Benuuuny (klla, ITa, MIla u 1.1.).

2.4.3 3naueHue M3MEPEHHOTO JABJICHHUSA B YCTAHOBIICHHBIX €JUHHUIAX MOXET OBITh CUMTAHO IO
KaHaJly CBSI3H, a IPY HAJIMYUU UHUKATOPHOTO YCTPOUCTBA — C HHAMKATOpa peodpazoBaTess.

3 TEXHMYECKOE OBCJIY)KUBAHUE

3.1 [Ipu BbIyCKE C MPEANPHITUS-U3TOTOBUTEIISI MPeoOpa30BaTelid HACTPAMBAIOTCS HA BEPXHUUN
npesest U3MEPeHUs TaBJICHUS, IPH STOM HIDKHUH MTpeesl U3MEPEHUs IaBICHUS paBEeH HYIIO.

3.2 UWutepBan Mex 1y nmoBepkaMu — 5 (IsTh) JIeT.

3.3 Mertposornueckiue XapakTepUCTHKH mpeolOpa3oBaTesieii B TEUEHHE WHTEpBAIa MEXKIY
MOBEPKaMH  COOTBETCTBYIOT JIOKYMEHTAaM O TIOBEPKe ¢ Y4&€ToM TMoOKa3areyneld O0e30TKa3HOCTH
npeoOpa3oBareeil ¥ Ipu YCIOBUH COOIIOICHHS TOTPEOUTENEM ITPABUII XpaHEHHsI, TPAHCTIOPTUPOBAHHS U
AKCILTyaTalluy, YKa3aHHBIX B HACTOSIIIIEM PYKOBOJICTBE 110 SKCILTyaTallHH.

3.4 Tlepuomuyeckas moBepka rmpeodpa3zoBareield MPOU3BOIAUTCS B COOTBETCTBHU C JIOKYMEHTOM:
«I"CH. IlpeobpazoBarenu naBienus usmepurenbubie CIB. Meroauka mosepku» MIT 110-221-2022.

3.5 Mepsi 6e30nacHOCTH

3.5.1 Ilo cmoco0y 3amMThl YeIOBEKa OT MOPAKEHHs JJICKTPUYECKUM TOKOM IMPeoOpazoBaTeiH
otHocsaTcs K kimaccy «l» mo T'OCT 12.2.007.0.

3.5.2 K pabore c¢ mpeobOpa3oBareisiMi JONMYCKAIOTCA JIMILA, MPOIIEAIINE COOTBETCTBYIOIUMN
WHCTPYKTAX 110 TEXHUKE OE30MaCHOCTH.

3.5.3 3ameHy, NpUCOEMHEHNE U OTCOEIMHEHNE MTpeoOpa3oBarTeiell 0T MarucTpaiei, HoJBOIAIINX
JaBlieHWE, CIEAyeT TPOU3BOJUTH MPHU OTCYTCTBUU JIaBJICHHUS B MArucCTpalsix H OTKIIOUYEHHOM
AJIEKTPUUYECKOM ITUTAHUMU.

3.5.4 Cetp dmeKTpONTUTaHUS HE JOJDKHA IMETh MOIIHBIX HECTAIMOHAPHBIX HArPy30K.

4 TEKYIIUW PEMOHT

4.1 TlpeoOpazoBaTenu, Uisi KOTOPBIX BBISIBJIEHO HECOOTBETCTBUE TEXHUUECKUM XapaKTEPUCTUKAM,
yKa3aHHbIM B TACIOpPTE (ITUKETKE), MPH MPOBEICHUU BXOTHOIO KOHTPOJIS WJIM TPHU IKCILTyaTallWu,
HaIpPaBIIAIOTCS HAa IPEANPUITHE-U3TOTOBUTEND.

4.2 3ampemaercs BHE MpeINpUATUSA-U3TOTOBUTENS pa3Ouparh mnpeoOpa3oBaTenu, MPOBOIAUTH
NopaboOTKy MOHTa)xka, a TaKKe IMPOU3BOJUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, YYBCTBUTEIHHOIO
3JIEMEHTa U PEMOHT MpeoOpazoBaTeei.

5 OBECHEYEHUE B3PBIBO3AIIUIEHHOCTH

B3priBo3amuméEéHHOCTh peoOpa3oBaTeneil 00eCeYnBaeTCs BBHITIOJIHEHHEM OOIIUX TPeOOBaHHUU K
B3pBIBO3AIMIIEHHOMY 3tekTpoobopynosanuto mo 'OCT 31610.0, TOCT IEC 60079-14, rmase 7.3 I[1YD
U TpeOOBaHUI K B3PHIBO3AIMUINEHHOMY OOOpPYIOBAHUIO C B3PBHIBO3AIIUTON BHIA «HCKpOOE30macHast
anekTpudeckas memnb» mo [OCT 31610.11.
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5.1 Cpencra B3pbiBo3amuThl npeodpasosartesieii CJAB-Ex, C/IB-ExP

[Toxxmrouenue mpeoOpa3oBareneii JOMKHO OCYIIECTBIATHCS K HCKPOOE30MACHBIM HCTOYHUKAM
nutanus wim Omokam muTaHus ¢ mapamerpamu Uo <5,0 B, lo <100 MA, Co>Cj+ Ck, Lo> L+ Lk,
UMEIOIIUX CePTU(PHUKAT COOTBETCTBHS.

B npeobOpazoBarensx ypoBEeHb B3pbIBOOE30MACHOCTH OOECIEUMBAETCS B COOTBETCTBUU C
I'OCT 31610.11 orpannueHreM ypOBHEW TOKOB M HANpPsDKEHUH 3JEKTPUYECKHUX IETel, OrpaHuYCHUEM
TEeMITepaTypbl TOBEPXHOCTH KOMITOHEHTOB 10 TeMiiepaTypbl meHee 95 °C. IIpoBoguuku aimuHoi 6omnee 50
MM 3aKperuUieHbl U 3adukcupoBanbl kKommaynoM. [Ipeodpazosarenu CAB-Ex, C/IB-ExP umerot creneHb
3amuThl OT BHemHuX BozxaewctBuit IP54, IP65 wumu IP68 mo T'OCT 14254. Kopmyc W Kpblika
npeoOpaszoBareseii, a TakXKe KOPITyCHBIE JeTald MPUEMHUKOB JAaBIICHHUS W3TOTOBIEHBI W3 CTaJH
12X18HI10T-T-6 'OCT 5949. CninaBbl, HCTIOJB3YEMBbIE JIJI U3TOTOBJICHUS APYTHX JIETAlCH, HE coAepKaT
QTIOMHUHWS, MarHusi, THTaHA U ITUPKOHHUs B kommdectBe Oonee 10 % (B cymMme) M MarHus, TUTaHA U
LUPKOHUSI B KoJnuecTBe 6osee 7,5 % (B cymme) cornacuo tpedbosanusam ['OCT 31610.0.

B mpeobpazoBarensix ¢ mapkupoBkoii B3psiBo3anmtel «0EX 1a 1IC T3 Ga X» umeercst paxuarop,
CHIKAIOIIUN TEMIIEpaTypy U3MEPSIeMOr cpeabl ¢ MakcuMalibHO pomyctumoint (200 °C) mo temrmeparypsl
Ha MOBEPXHOCTH KOMIIOHEHTOB, He TpeBbimaromeii 110 °C.

DnekTpuueckas ucKpoOe3zonacHocTh mnpeoOpazosareneii CJB-Ex, CJIB-ExP obecneunBaercs
OTpaHUYCHUEM PACCTOSHUSI 110 TOBEPXHOCTH TIACTMACCOBOM 00OJIOUKH OT HamOoJiee yIaaEHHbIX TOUYEK
710 3a3eMIIEHHBIX MeTajuinueckux yacteil B coorBerctBuu ¢ 'OCT 52274 ne 6onee 50 mM. Ha xopmyce
peoOpaszoBareeii UMEIOTCS 3a3EMIISTFOIIUN 32)KUM M 3HAK 3a3eMJICHUSI.

Ha oGonouke npeoOpa3oBareseil HaHecCeHa MapKHUPOBKaA:

— TOBApHBIN 3HAK WM HAUMEHOBAHHE MPEANPUATHSI-U3TOTOBUTEIIS;

— HauMMEHOBaHWeE W (WJIM) TUII TpeoOpa3oBaTese;

— wmapkupoBka B3pbiBo3amuThl «0EX ia IIC T5 Ga X», «0Ex ia IIC T3 Ga X» (mas ucrmonHeHus
BT2) wiu «PO Ex ia I Ma X», HauMeHOBaHHE OpraHa 1o cepTH(HKAIIMH, HOMEp cepTrdHKara;

— CHeIUaTbHBINA 3HAK B3PHIBOOE30MACHOCTH;

— enunbli 3HaKk oOpamenus TP TC;

— Juama3oH paboyux TeMIiiepatyp W mapameTpoB anekTpudeckux wened —40 °C <t <+80 °C,
Ui<55B, [i<100 MA, Ci<12,0 Mx®D, Lj <2 Mxl'H, Pi <20 MBT;

— CTemeHb 3amuThl oT BHemHUX Bo3nercTBuil mo 'OCT 14254 B 3aBUCMMOCTH OT UCTIOJTHEHUS -
IP54, IP65 unu IPG68;

— TOPSIIKOBBIN (3aBOJICKOM) HOMep MpeoOpas3oBaresieil Mo CHUCTeME HyMepaluu NpeanpUsTus-
W3TOTOBUTES;

— J1aTa U3TOTOBJICHUS.

5.2 ObecneyeHHe B3PbIBO3AIMIIEHHOCTH IPH MOHTAMXKe

5.2.1 Ycranoska npeodpa3zoBateneit C/IB-Ex nu C/IB-ExP nomkHa Ipou3BOAUTHECS B COOTBETCTBUN
CO CXEMOH OJJIeKTpUYecKol coeauHeHuil (mpuiokeHue I°), PYKOBOJACTBOM IO 3KCIUTyaTalluu
AT'BP.406239.001-10P3 ¢ cobmoienuemM TpedoBaHUA

5.2.2 Tlepen MOHTaxOM HEOOXOIUMO MPOBEPUTH:

— HCHpaBHOCTH 0000uKH peodpaszosareneit C/IB-Ex (CAB-ExP);

— HaJIW4Me IoMO, MApKUPOBOK B3PHIBO3AIUTHI;

— BBIXOJHBIE TApaMeTPbl UCKPOOE30MacHbBIX LeTel OJI0KOB MUTAHUS;

— mapameTpsl TUHAH cBs3H: EMKOCTh Ck < 0,04 Mx®D, naayktuBHOCTh Lk < 0,1 MI'H, compoTHBIIeHHE

Rk <20 Om.
5.3 ObecneyeHue B3pbHIBO3AMMIIEHHOCTH NMPH IKCILUTYaTAMHU

5.3.1 Okcrutyaranust  npeoOpazoBareneit C/IB-Ex, CJB-ExP nomkna mnpousBoauThcs B
cootBeTcTBUM ¢ TpeboBanusmMu AI'BP.406239.001-10 PO, rnaser 3.4 [TTO3I1, TOCT IEC 60079-17.

5.3.2 Iluranue mupeobpazoareneii CAB-Ex, CIIB-ExP momxHO oCymIecTBISThCS OT OaphepoB
0e30MmacHOCTH, OJIOKOB THTAHHUS C HWCKPOOE30MACHBIMHU JJICKTPHYSCKUMHU BBIXOJHBIMU IEMSMH C
napamerpamu Uo < 5,0 B, 10 <100 MA, Co > Cj + Ck, Lo > Lj + Lk, umeromumu cepTudukaT COOTBETCTBUS.

5.3.3 Ilpu mepuoanIecKux 0CMOTpax MpeodpazoBaTeeil 0co00e BHUMaHUeE ClieyeT oOpalarh Ha:
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— BBIXOJHBIC MTapaMeTPhl HCKPOOE30MACHBIX 1IeTIel OJIOKOB MUTAHUS, MAPKUPOBKH B3PHIBO3AITUTHI
U IpEeAYNPEAUTENBHBIX HAAIINCEN;

— OTCYTCTBUE TIOBPEXKICHUN COETUHUTENbHBIX TPOBOIOB U Kabeneit;

— HCIIPaBHOE COCTOSTHUE 000JI0UKH IpeoOpa3oBareneii.

CoenmuHUTENBHBIA Kabedhb W CIOCO0 €ro W3OJSAIMU BO B3PHIBOOIACHOW 30HE JOJIKHBI
cooTBeTCcTBOBaTh TpeboBanusM riassl 7.3 ITYD, TOCT IEC 60079-14.

5.4 O0ecnevyeHne B3pbIBO3ALIUIIEHHOCTH IIPH PEMOHTE

PemonT mpeobOpa3oBaTeneil, Kacarolluiics CPEeICTB B3PHIBO3AIIMTHI, JOJDKEH HPOM3BOAWUTHCS HA
npeanpusTuu-u3rorosurene B coorserctsuu ¢ P 16.407, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mpeoOpazoBaTesield JOMKHO OCYIIECTBIATHCS B YIMAKOBAHHOM BUJIE B 3aKPBITHIX
MIOMEILEHUAX (XPaHUIUILAX).

6.2 JlomyckarTcs cleayIoue yCiaoBUs XpaHeHUs:

— Temrmeparypa Bo3ayxa ot Munyc 50 no mmroc 50 °C;

— OTHOCHUTEJIbHAs BIAXHOCTb BO3ayXa 10 98 % npu temmnepatype 1o 25 °C;

— BO3[lyX B MOMEIICHUH ISl XpaHEHUs HE JIOJDKEH COAEPkaTh MapoB KHUCIIOT, MIEJI0Ueh U APYTUX
XUMHYECKHUX arpeCCUBHBIX CMECe;

— yCJIOBHS XpaHEHUs peodpasoBareneii 6e3 ymakoBku — «1» mo 'OCT 15150.

7 TPAHCIIOPTUPOBAHHUE

7.1 TpaHCHOPTHpPOBAaHUE B YaCTH BO3JACUCTBUS KIMMATHUSCKUX (DAKTOPOB BHEITHEH CPE/IbI JOIKHO
cootBeTcTBOBaTh rpymnme 4 mo (2K2) 'OCT 15150, a B yactu BO3AEWCTBUA MEXaHHMYECKHUX (HDaKTOPOB
JOJDKHO coOoTBeTCTBOBATh ycimoBusMm JI mo 'OCT 23216.

7.2 TpancnopTHUpoBaHUE [OJKHO TPOU3BOAUTHCS B YIMAKOBKE MPEANPHUATUS-U3TOTOBUTEIS.
JlomyckaeTcst TpaHCTIOPTUPOBATh MTpeoOpa30BaTe BCEMH BUAMU Ha3€MHOTO U BOJHOTO TPaHCIIOpTa Ha
Mo0bIe PAaCCTOSHUSI C COOINIOJIEHUEM TMPaBWII, YTBEPXKIEHHBIX COOTBETCTBYIOIIUMHU TPAHCHIOPTHBIMU
BEJIOMCTBAMH.

8 YTUIM3ALUA

YTunuzaumsi npeoOpaszoBaTeneldl MPOU3BOAUTCS B MOPSAKE, YCTAHOBIEHHOM Ha MPENIpUSTHH-
norpeduTerne.

9 TAPAHTHUU U3I'OTOBUTEJISA

9.1 IlocraBmMK (M3rOTOBUTENB) TapaHTHPYET COOTBETCTBUE IpeoOpa3zoBaTeneil TpeGoBaHUAM
TEXHUYECKUX YCIOBUM TPH COOJIOJCHHH TOTPEOMTENEM YCIOBUI OJKCIUTyaTauu (IPUMEHEHHS),
TPaHCIOPTUPOBAHUS, XPAaHEHHSI U MOHTa)Ka, YCTAHOBJIEHHBIX B HacTosmeM PO.

9.2 TapaHTHMpPOBaHHBIN CPOK JKCILTyaTallMy TpeoOpaszoBarenei 3 (Tpu) roma ¢ MOMEHTa (JaThl)
npu€MKH peoOpa3oBaTeis, yKa3aHHOTO B TTACHOPTE (ITUKETKE).

9.3 TapaHTHs HE pacmpocTpaHsSeTcs Ha mpeoOpa3oBaTelld ¢ HapyIIeHHEeM IUIOMO (eciu oHa
NpeJyCMOTpPEHa MCIOJHEHUEM), a TakkKe Ha IpeoOpa3oBaTesid, MOABEPrIIHecs JOOBIM HOCTOPOHHUM
BMEIIATEILCTBAM B KOHCTPYKIIMIO TIpeoOpa3oBaTeNiel WM WMEIOIIUX BHEIIHHE ITOBPEKICHUS
KOHCTPYKIIUH.

9.4 TapaHTHST HE paCHpOCTpPAHIETCS HA DIIEKTPUUYECKHH COCTUHHTENb U IPOrpaMMHOE
o0ecrieyeHre, BXOIAIIMe B KOMILJIEKT TOCTaBKH MpeoOpa3oBaTeliet.

9.5 TapanTHitHOE 00CITy’)KHUBaHHE TIPOM3BOTUTCS MPEIPUSTHEM-U3TOTOBUTEIIEM.
[TocTrapanTuiiHblif peMOHT NpeoOpazoBaTesei MPON3BOAATCS 10 OTAEIBHOMY J0TOBOPY.
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Ipuaoxenune A
YcioBHOe 0003HaUYeHHe TPeoOpa3oBaTeJieil 1aBJIeHUs U3MePUTEeIbHbBIX

CTpykTypHas cxema yCIOBHOTO 0003HAUYCHHUS MTPeoOpa3oBarTeeii

O06o3HauycHHE
EI;)I/I:IHGI/II)I/I 1 2 | 3| 4 5 6 7 8 | 9 | 10 11
Mpimep| CIB- | Ex- |M-| 1,00- | M(..)- | IWIRE - | DXXXX i || XX |XXX |ATBP.406239.001TY
XXXX-XX
Homep nozunuu B Conepranie
0003HAYCHUHT
1 HaumenoBanue cokpamernnoe — CJIB
2 K00 ucnonuenusi (Tadbmuna A.1),
3 8U0 usmepsaemozo dasnerus (Tabmumna A.2)

Hwxuanit (HITN) u Bepxuue (BIIN) npemensl n3aMepeHnii B COOTBETCTBHH C 3aKA30M.
4 HwxHuii npenen uaMepenus, paBHbIN HYJIIO, JOIYCKAETCA HE yKa3blBaTh. EAMHUIIBL
n3mepenust «Mlla» 1o yMOI4aHMIO HE YKA3bIBAKOTCS.

Koo cneyuaibHoco UCNOJIHEHUS.!

M(...) — UI1 UCHOJIHEHHS C IMEePEHACTPauBAaEMbIM [IWAIIa30HOM HM3MEPEHUS
«MHOTOIpEICNBHBII, B CKOOKax yKka3bpiBaeTcs 3HaueHue BIIM 3aBoackoit HacTpoiKku B
Mlla;
MA —  MHOTOIIPEIENbHBIN ¢ aBTOMATHYECKUM MIEPEKII0UCHUEM TUAIa30HOB
(Tonbko I ipeoOpazoBatesiet ¢ HU(PPOBBIM BEIXOJHBIM CUTHAIIOM).

5 HE yKazaHo — JuIs mpeoOpa3oBatesied ¢ PUKCHPOBAaHHBIMU TpENeIaMi NU3MEPEHHS
(«omHOTIpE ETMBHBIIN).
P — WCIOJHEHHEe mpeoOpa3oBaTreiedl C BBIHECEHHBIM NPHEMHHKOM
JaBJICHUS
PXX — HCIOJHEHUE C HECTAaHAAPTHBIM 3HAYEHUEM IIPEIEIbHO-A0IY CTUMOIO
meperpy3o4Horo maBneHus (XX — 3HaueHwe naBieHus B Mlla) u moBbimeHHON
HaJEeKHOCTHIO.

6 KOO 8bIX00H020 cueHana u tunuy (Tadmuna A.3)

7 K00 moOenu (OyKBa U IEBSTH WIH JAECITH ITUGD)

OykBa|  6uo anexmponnozo onoka (Tadbiuna A.4)

HEPBBIA CUMBOJI| K00 KaumMamuueckoz2o ucnonnenus (tabnuma A.5)

BTOPOW CUMBOJI| K00 npedeia 00nyckaemol 0CHOBHOU noepewnocmu usmepenus (tTabmuna A.6)

TpeThs IU(Pal k00 npedena donorHumensrol memnepamypHou nozpewrocmu (Tabmuia A.7)

K00 npucoeduHume/leoeo pasmwepa (MOHTa)KHOfI IIaCTI/I) I COCIUHCHUA C BHEIITHEH

YETBEPTHIA CUMBOJI - . -
rUJIpaBiIryeckol (ra3oBoii) JuHUeEH 1 3a3emiieHreM (Tabanmna A.8)

msirast WPl ko0 guda unoukayuu 8b1x00H020 cuchana (Tabmia A.9)

KOO coeOunHumers ajleKmpuyeckozo njid COCANHECHUSA C BHEIITHEH JTUHUEH CBS3U

6u7
HTWAGPE] 6 ma AL 10)

BocbMast 1udpal ko0 epynnui nwinesnazozawumel 1o 'OCT 14254 (Tabnuua A.11)

IEBATBLIM CUMBOJI| KOO Ouanasona nanpaxcenui numanusa (Tabnmma A.12)

pecsiras tudpal koo epemenu yemarnosku 6vixoonozo cuenana (tabauna A.13)

8 Koo xoncmpyxmusnozo ucnonnenus. KOO nomyckaercst He yka3piBath (Tabnumna A.14)
Y TIPU3HAK JIOTIOJTHUTENBHON TEXHOJIOTHYecKoi npupadboTku (H)

9 onuna kabens LXX (1ienoe 4uciao KpaTHOE OAHOMY METpPY, HE MOXKET IPEBBIIIATh
300 M), yka3pIBaeTCs TOJIBKO JUIsl M3ACIHI C Kabenem

10 Koo unghopmayuu o nepsuunoii nosepxe (tabnuua A.15)

11 Obo3nauenue mexnuuecxkux ycaoguti (TY)
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[Iponomkenune npuaokeHus: A

Tadonuuma A.1— Koxgucnonaenus npeodpaszoBareneid. JlomyckaeTcsi OJHOBPEMEHHOE YKa3aHUe
HECKOJIbKMX 0003Ha4YeHHH (pasneneHue yepes neduc)

O0o3Hauenue
(mo3unms)

WUcnomnenne

HC YKa3aHO

O6HICHp0MI)IHIHeHHOG HCIIOJTHCHHC

Ex

HCTIOJTHEHHE B3PBIBO3AIIMIIICHHOE C BUOM 3aIIUThI «MCKPOOE30IMacHast et Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3priBosamute «0EX ia [IC T5 Ga X»

BT2

HEB3PBIBO3AIINIIEHHOE HCIIOIHEHNE,
YCTOMYMBOE K BO3JACHCTBUIO TEMIIEpaTyphl pabodeil (M3MepseMoii) cpelibl
(«BBICOKOTEMIIEpaTypHOe») oT MuHyC 50 10 mmtoc 200 °C

BT2-Ex

UCTIOJIHEHHE B3PBIBO3ANIUIIICHHOE C BUJIOM 3aIIUTHI «MCKPOOE30IacHast IIeTh M0

I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3peiBozammute «0EX ia [IC T3 Ga X»,
YCTOMYUBOE K BO3JCHCTBHUIO TEMIIEpaTyphl pabodeii (n3MepseMoit) cpesl oT MuHyc 50 10
witoc 200 °C

D20, D22, D50

KoHCTpyKTHBHBIE HCTIOTHEHHUSI IO TA0apUTHO-ITPHCOCIMHUTEIHLHBIM pa3Mepam
npeobpasosareieii (HEB3PHIBO3ANTUIIEHHbBIE UCIIOTHEHN)

D20-Ex

HCIIOJIHCHHMS B3PbIBO3AIIUIICHHBIC C BUJIOM 3alllUThI ((I/ICKpO6C3OHaCHa$I Oe1b» I10
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoit mmo B3peiBo3amniute «0EX ia IC T5 Ga X»
1 KOHCTPYKTHBHBIM HCIIOJTHCHHEM I10 Ta0apUTHO-TIPHUCOCTUHUTEIBHBIM pazMepam D20

D22-Ex

WCIIOJTHCHHMS B3PhIBO3AIIHUIIICHHBIC C BUIOM 3allUThI «KMCKPOOE30macHast IeIby Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3peiBo3amute «0Ex ia IIC T5 Ga X»
Y KOHCTPYKTHUBHBIM HCIIOJHEHUEM MO Ta0apUTHO-IPHCOCIMHUTENBHBIM pazmepam D22

ExP

UCTIOJTHEHHS B3PHIBO3AIHUIIICHHBIEC C BUIOM 3aIIUTHI «UCKPOOE30MacHast LEIb) 110
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3ammre «PO Ex ia I Ma X»

D20-ExP

HCIIOJIHCHHS B3PbIBO3AIIUIICHHBIC C BUJIOM 3alllUThI ((I/ICKpO6C3OHaCHa}I OCIb» 110
I'OCT 31610.0, 'OCT 31610.11 ¢ mapkupoBkoii o B3psiBo3ammure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJIHEHHEM 10 rabapuTHO-IPUCOEIMHUTENbHBIM pazMepam D20

D22-ExP

WCTIOJTHEHHS B3PBIBO3AIIUILICHHBIE C BUOM 3aIlUThl «ACKpOOe30MmacHas Uelb) 1o
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOJIHCHUEM 110 rabapUTHO-TIPHCOEANHHUTENILHBIM pazmepam D22

M-Ex

WCTIOJTHEHHE B3PHIBO3ANTUIIIEHHOE C BUIOM 3aIIUTHI «HCcKpobezonacHas rensb» mo [OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3pbeio3amute «0Ex ia IIC TS5 Ga X» mis
CYJIOBBIX M KOPAOEIBHBIX CUCTEM, YCTOMYUBOE K BO3JIEHCTBUIO MEXaHHYECKUX yIapOB,
BubOpoycroitunBocts G2 no I'OCT P52931-2008, ¢ nonoaHUTEIbHBIMU TPEOOBAHUSIMU 110
CTOWKOCTH K OTHOCUTENbHOMU BiakHocTH 100 % mipu abcosroTrHoM aasneHun 0,08 no 0,4
MITa.

BT2-M-Ex

WCIIOJIHEHHE B3PBIBO3ALIUIICHHOE C BUIOM 3aIllUThl «MCKPOOE30IacHast LeIb M0

I'OCT 31610.0, TOCT 31610.11 ¢ mapkuposkoii o B3peiBosamute «0EX ia 11IC T3 Ga
X», ISt CY/IOBBIX U KOPAOEIbHBIX CHCTEM, YCTOUYHNBOE K BO3/ICHCTBUIO MEXaHHIECKHX
yaapos, BubpoycroitunBocts G2 o 'OCT P52931-2008, ¢ 1onosHUTENbHBIMU
TpeOOBaHUSIMHU TI0 CTOMKOCTH K OTHOCUTENBbHOM BiaskHOCTH 100 % mpu abcontoTHOM
nmasinennu 0,08 mo 0,4 Mlla., ycroitunBoe K BO3IEHCTBHIO TEMITEpaTyphl paboueit
(m3mepsiemoit) cpenbl ot MuHyc 50 1o mmoc 200 °C
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TaO0nuuna A.2— BugusmepseMoro 1aBieHus

[Iponomkenune npuaokeHus: A

O603HaueHMe Bun uzmepsieMoro naBineHus
A peobpazoBaTesi aOCOFOTHOTO JIABICHUS
141 npeoOpa3zoBaTeIl H30BITOYHOTO JaBICHUS
B peoOpazoBaTeIN TaBICHUS-PA3PEIKCHIS
r peoOpa3oBaTeNId THAPOCTATUYCCKOTO AaBICHUS (YPOBCHbD KUIAKOCTH )
)| npeoOpa3oBaTey Pa3HOCTH TABICHUI
B npeoOpa3oBaTeny pa3peKeHHsI

Taonuua A.3—KoaBBIXOAHOTO CUTHANIA

Kon

BrixoaHol curaan

[Tpumedanue

IWIRE

udposoii, popmar 1IWIRE —

Tabnwumuma A.4— BugamekTpoHHOTO OJI0Ka

O0o3Hauenue

Bun anekrponHoro 6yoka

D

¢ dpoBoit 00pabOTKON CHUrHaNA

Taonuma A.5 — Koa KIUMaTHYECKOrO UCIIOJIHEHUS

By knmmMaTrnyeckoro IIpenensHble 3HAaUEHUS
Kon HCTIONIHEHUS U KaTerOpus TeMIIepaTypbl OKPYKAIOLIET0 BO3AyXa

pa3MenieHus pu KcITyaraiuu, °C
1 YXJI3.1 —10...+50
3 y2 —50...+80
6 y2 —1...+40
9 T3, TB2, TB4 —25...+70
A VXJI3.1 —20...+80
B YXJ14.2 +15...+35
C y2 —40...+80
D VXJI3.1 —30...+80
L y2 -10...+70
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Taonuua A.6—Kojgnpenena gonyckaeMoil OCHOBHOM MOTPEIIHOCTH U3MEPEHUS

Kon [Ipenen momyckaeMoii OCHOBHOM MOTPEITHOCTH U3MEPEeHUs, +y, %0

10,1

10,15

10,25

0,5

+1,0

1,5

+2,0

10,2

m Ololojlu|lsalw N

0,4

Tabnuuna A.7— Koxnpenena g0MoJHATENHHON TEMIIEpATYPHO MOTPEIIHOCTH U3MEPEHUS

Kog [Ipenen nononHUTENBHOM TEMIIEpPAaTYPHOIl orpemnocty u3Mepenus, %/(10 °C)

+ (0,05+0,05 Pmax/ PB) mis Pmax/10 < P < Pmax2);

8 + (0,1+0,05 Pmax/ PB) mnsa PB<Pmax/10

Taonuua A.8— KoanpucoennnutenbHoro pazmMepa (MOHTa)KHOW 4acTH) JJ1sl COEAMHEHUS C
BHEUIHEN ruApaBIndecKoi (THEBMaTUYECKOM) TMHUEN U 3a3eMJICHUEM

Kon [IpucoenuHUTENBHBIE pa3MEPHI

1 Mrymep M12x1,0

2 tynep M20x1,5 ¢ Hunmenem i coequuerus tuna 3 ucnonnenue 1 mo FOCT 25164

Irymep M20x1,5 ¢ HunmeneM Jyisi COeUHEHUS TUNA 3 ucnoaHeHue 1
3 o [TOCT 25164, ¢ anemenTom 3a3emiucHus mo 'OCT 12.2.007.0-75
1 pe3p00it M4-7H 1u1s1 BO3MOKHOHN YCTaHOBKH THIPABIMYECKOTO JPOCCETs

Iryuep M12x1,5 ¢ Hunnenem

Mrynep G 2"-A

Mtyuep M10%1,5

KopposnoHnHocTolikast OTKpbITas MeMOpaHa co mrynepom M20x1,5

KopposmnoHHocToiikas oTkpsiTas MeMOpana co mryrnepom M36x1,5

draHIEeBOE MOAKIIYEHHEM K TIporieccy ¢ pe3booit KVa"

Mtyuep M12%1,0 ¢ Hunmnenem

[Mtynep M12x1,25 ¢ Hunmenem

Iryuep M22x1,5 ¢ Hunnenem

M MA@ »|lo|jo|N|lo

Itynep M20%1,5 ¢ HUnNmenaeM Juist COEIMHEHUS THTIA 3 UCTIONHEHUE |
o 'OCT 25164 u yCTaHOBIEHHBIM THAPABIMYECKUM JIPOCCETIEM

dnanieBoe NoAKIIOUCHNE (MaT0rabapuTHBIN BapHaHT IPeoOpa3oBaTess pa3HOCTH
JIaBJICHHH)

@

MautorabapuTHbIil BapraHT rpeoOpa3oBaTesisi pa3HOCTH AaBJeHUH co mrynepamu M20x1,5 ¢
HUTEIEeM

Hltynep G "4"-A

L Htynep M10%1,0 ¢ aunmnenem
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[Iponomkenune npuaokeHus: A

Taonuma A.9— KoxBuiga HHIUKAIMY BEIXOJHOIO CUTHAJIA

Kon

By nHAMKALINNA BEIXOIHOTO CUTHAIA

0

0€e3 MHINKALUU

Taonauma A.10 — Kox coenmHUTENS SJEKTPUISCKOTO IS COSAMHEHUS ¢ BHEITHEH JTMHUEH CBS3H

Kon Tun coenuHUTENS [Tpumeuanue
10 Bunka 2PM/IT18b411I5B1B
13 Bunka 2PMI'118B411I5E2 ['epmeTnunsIif
14 Bunka 2PMI' 1186 71H1E2 I'epmeTrunbIit
15 Bunka 2PM/IT18571111B1B
60 DIN 43650 A Bunka DIN 43650A
62 Bunka GSSNR 300 Pozerka GDSN 307 DIN 43650 C
91 Kabenb ¢ MapkupoBaHHBIMU I'pynna nemesnaro3amutsl 10 P68 mo T'OCT 14254, nuana3on
BBIBOJIAMU TEeMIEpaTyp okpysxkarouiei cpennl o Munyc 40 1o 80 °C
92 KaGenp ¢ MapkupoBaHHBEIMH I'pynma memesnaro3amutst 10 P68 mo 'OCT 14254, nnana3on
BBIBOJIAMU TeMITepaTyp okpyxaromiei cpeasl oT Mmuayc 40 mo 80 °C
KaGenb sxpaHupoBaHHbI B
MOJIMYPETAHOBOM U30JISLINHU C
93 MAPKHPOBAHHBIMH BHIBOJAMH 1 Jimaa COrIACOBLIBACTCA MPH 3aKase, ,I[I/Iaol'IaSOH TeMIepaTyp
JpeHaKHO TpYOKoii, 3- oKpy>karotel cpeabl ot munyc 40 mo 70 °C
ITPOBOJIHBII

Tad6nuuna A.11 — Koa rpynnsl neuienaro3zanutsl no 'OCT 14254

Kon

O06o3Hauenue

IP54

IP67

IP68

IP55

QAW IN|PL|O

IP65

Tab6nuna A.12— Koj nuanazoHa HanpsKeHUH NUTaHUS

Kog JuanazoH HanpsbkeHus, B
5] 3,0-5,5
9 3,0-3,9

Taonuma A.13 — Kox BpeMeHr yCTaHOBKU BBIXOJTHOTO CUTHAJIA MOCJE BKIFOUEHUS TUTAHUS

Kon Bpewmst ycTaHOBKH BBIXOZHOTO CHUTHAJIA IOCJIe BKIIOYEHUs MMTaHUs, MC, He Ooliee
0 200
1 100

11 puMCYaHUC— KO)_'[ BPEMCHH YCTAHOBKH BBIXOAHOI'O CUT'HAJIa YKA3BIBACTCS TOJIBKO JJI

mpeoOpa3oBaTeNell ¢ aBTOHOMHBIM MTHTAHUEM.
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Taobnumma A.14 — Kox KOHCTPYKTHBHOTO UCTIOTHEHUS

Kon Marepuain MeMOpaHbI Martepuaibl, KOHTAKTUPYIOIIHAE C Howmep pucynka
u3MepsIeMol cpenoi npunoxenus b
00 Turanossii crutas BT-9 Turanossrii ciutas BT-9 o b.1,b5.6
o OCT 1.90006 OCT 1.90006. Ctans 12X18HI10T
20 Turanosslii crtas BT-9 Turanoseli crias BT-9 o B.7
o OCT 1.90006 OCT 1.90006. Ctans 12X18H10T
01 Crans 36HXTIO Crans 12X18H10T b.10
21 Cranp 36HXTIO Cranp 12X18H10T b.4,B.5
03 Cranp 36HXTIO Cranp 12X18H10T b.2,B.3
04 Cranb 316L Crainb 316L, crans 12X18H10T, Viton b.1
05 Cranb 316L Crans 316L b.14, .15, B16, 5.17
14 Cranb 316L Crans 316L, Viton b.8
24 Crans 316L Cranb 316L, crans 12X18H10T, Viton B.9
34 Cranb 316L Cranb 316L, crans 12X18H10T, Viton B.7

IIpumeuanus

1B MHOTOAMaIIasOHHbIX Hp€06paSOBaT€JI$IX C aBTOMAaTUYCCKUM ICPCKIIIOYCHHUEM AWAITa30HOB JIA
OIpCaACIICHUA OCHOBHOM MOrpCIIHOCTU  HCIIOJIB3YCTCA Ommkaiiiiee 0003HAYEHHOE 3HAYEeHHE BHI/I,
KOTOPOC MPEBLIIIACT YCTAHOBJICHHOC 3HAYCHHA JAaBJICHUA.

2 Cremnenb 3alllUTBl OT IIPOHUMKHOBCHHA IIbJIM MW BJIaru

IP68 mo I'OCT14254-96, nusg

npeoOpa3oBareneil THAPOCTATUYECKOTO JABJICHUS MPH MAaKCHUMAJIBHOW JUTMHE MOTpyXeHus 10 250 M,
npeoOpasoBareneii ¢ kogamu ucnosiHenuit 91, 92 mo tadbmmme A.10 — 10 m.
3 Kon BpemMeHHM YCTaHOBKM BBIXOJHOTO CHTHaja JOIYCKAaeTCsl YKa3blBaTh TOJBKO JIJIS
npeoOpa3oBaresiell ¢ aBTOHOMHBIM ITHTaHUEM.

4 Kopa xoHcTpykTuBHOro ucnosnnenus. KOO gomyckaercst He yKa3blBaTh.
5 CumBon «II» B kome KOHCTPYKTMBHOI'O HMCIIOJIHEHHsI HCHOJb3YeTCs Ul IpeoOpa3oBarelie,
paboTaronx B KOHTAKTE C MUIIEBBIMUA IPOTYKTaMH.

Taonuma A.15— Kox undopmariuu o nepBHIHON TTOBEPKE

Kog Ornucanue
EII Ortrpy3ka npeoOpazoBareneii C 3aB0Ja-U3roTOBUTENS 0e3 0hOpMIICHUS IEPBUYHOM
MoBepKH (YCIOBHS JOTOBOPA)
BIID Ortrpy3ka npeoOpa3oBarelieil ¢ 3aBoia-u3roToBuTelNs 6e3 opopMIIeHUS TEPBUIHOM
MOBEPKH, «I» - 0COOBIC YCIOBHUS MTOCTABKH
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Hpuiaoxenne b
I'aGapuTHbIe YyepTe:ku npeodpazoBaresiel

e aowazas yoaobng Loedunimens NOxa 38+ LEAolwg
527
1 o7 L
b
=) =)
= - - = - - - - - "
B )
r ]
!
Hcnonnenus ¢ Hcnonmuenne npeodpazoBaTeneit L, MM,
KOJIOM He bosee
3IIEKTPUYECKOTO

COCITUHUTEIIS 110
Tabimmne A.10
1X, 60, 62 [TpeoOpasoBarenu H30BITOYHOTO JABICHHUS, JABJICHUS- 105
pa3pekeHuss UCIIOTHEHUS ¢ KOJIOM
MpUCOeAMHUTETBHOTO pa3mepa 1, 2, 68, C—F u komom
KOHCTPYKTUBHOTO ucnojaHenus KOO
[TpeoOpasoBareny H30BITOYHOTO, AOCOTFOTHOTO 120
JaBJICHUS C KOJAOM MPUCOEAUHUTEIBHOTO pa3mepa 2 u
KOJZIOM KOHCTPYKTUBHOTO HcnonHeHus K04
91, 92 [IpeoOpazoBarenu W30BITOYHOTO JaBICHUS, TABICHHS- 112
pa3peKeHUS UCIIOJIHEHUS C KOJIOM
npucoeANHUTEIbHOTO pa3mepa 1, 2, 6-8, C—F u xomom
KOHCTPYKTUBHOTO HcnonHeHus K00
[TpeoOpazoBareny H30BITOYHOTO, AOCOTIOTHOTO 127
JABJICHHSI ¢ KOJOM MTPHCOSIHMHUTEIHHOTO pa3mMepa 2 u
KOZIOM KOHCTPYKTUBHOTO HcnonHeHus K04

IIpumMeuanus

Pa3meps! 11 cripaBok.

MOMEHTEHI 3aTsHKKH MIPY YCTaHOBKE ITpeoOpa3oBaTesieid MprUBeIeHbI B IPUIIOKEHNUH [
IITynep u 371EKTPUUECKUI COEMHUTEIND IT0Ka3aHbl YCIOBHO.

Macca npeobpasosarens He Oonee 0,18 xr.

BuHT 3a3eminenus npucyTcTByeT Toibko B nenonHennn C/IB-Ex u CIB-ExP.

O~ wWNPRE

Pucynok b.1 — I"aGaputHsIil uepTéx nmpeodpazoBareneil H30BITOYHOTO AABJICHHUS, IaBICHUS-PA3PEIKECHUS
(c kogoM mpucoeanHUTEIBHOTO pasdmepa 1, 2, 6-8, C—F mo tabmuue A.8 U KOJIOM KOHCTPYKTHBHOTO
ucrionHenuss KOO0 mno Tabmume A.14), wu30bITOuHOrO, aOCOMIOTHOTO JaBieHUsA (C  KOJAOM
MIPUCOSANHUTENHFHOTO pa3Mepa 2 mo Tabmuie A.8 W KOJAOM KOHCTPYKTHBHOro ucrnonHeHus K04 mo
Tabmuie A.14)
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[Iponomkenune npunoxenus: b

- r

L= t

I_IJ_ f"'_ . I—
T III —
S=27+
140max
IIpumeuanus
1 PasmMepsl Asst CIpaBoOK.
2 MoMeHT 3aTsKKH TPU YCTaHOBKE MpeoOpazoBaTenss — He 0oiee 60 H-m.
3 DJeKTpHYecKHii COeAMHUTENb MTOKa3aH YCIOBHO.
4 Macca npeobpazoBarens He 6onee 0,6 Kr.
5 BuHT 3a3eMneHust mpucyTcTBYeT TONbKO B ncnoinaennn CIB-Ex u C/IB-ExP.
Pucynoxk b.2 — Tabaputnbiii uyepté&x mnpeoOpa3oBaTeneil H30BITOYHOIO JaBIEHUS C KOJOM

MPUCOCTUHUTENBHOTO pa3Mepa 9 mo Tabmume A.8 M KogoM KOHCTpyKTHBHOTO ucnoiHenus K03 mo
Tabimmne A.14

[ T Q./

MIax 5

§ s .
fromax

IIpumMeuanus

1 Pa3meps! A5 CIPaBOK.

2 DJEeKTPUYECKH COeANHUTEND MOKa3aH YCIOBHO.

3 Macca npeobpasosateis He 6osee 0,5 Kr.

4 BwuHT 3a3eMIIeHUs TPUCYTCTBYET ToabKo B ucnonHeHnn C/IB-Ex u CIAB-ExP

Pucynox b.3 — TabapurHbiii dYepTéxk mpeoOpa3oBaTeneil HW30BITOYHOTO JABICHHS C KOJOM
NPUCOETUHUTENBHOTO pa3Mepa A 1o Tabiuie A.8 u KoJoM KOHCTpyKTHBHOro ucrnoinenust KO3 (mo
Tabmuie A.14)
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[Iponomkenune npunoxenus b

CoeduHumens nokasaH ycnobHo

178 max
L

134 max

—

m] #18,3H12 \ K14~ FoCTé111-52

2omb

IpuMmeuanus

1 Pa3meps! A5 CIPaBOK.

2 DJEeKTPUYECKHUH COANHUTENb MOKAa3aH YCIOBHO.

3 Macca npeoOpazoBartens He Oornee 4,2 KT.

4 BuHT 3a3eMiIeHUs IPUCYTCTBYET ToIbKO B ucnonHeHnn C/IB-Ex u CIB-ExP.

Pucynox b.4 — T'abGaputhblii uepTréx mnpeoOpa3oBaresnell abCONIOTHOrO, HU30BITOUYHOTO JABJIEHUS,
pa3pekeHHs, JaBICHUS-PA3PEKEHNS C KOJJOM IPHCOETMHUTENIFHOTO pazmepa B no tabnune A.8 u kogom
KOHCTPYKTHUBHOTO ucnioiHenus K21 no tabnune A.14
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[Iponomkenune npunoxenus: b

41

KiA4" FOCTEI1-52

Maxkcumansubiii BITN, kI1a A, MM, He Ooltee B, MM, He Oozce Kon
KOHCTPYKTHBHOTO
HCIIOJTHCHUS
>1,6 178 134 K21

Pasmeps! 11 cripaBok.

DNEKTPUYECKUI COETUHUTEINH TIOKa3aH YCIOBHO.

Macca npeobpasoBarens He Oounee 4,2 kr (ucrionnenue K21) u 9,8 kr (ucrmomaenne K31).
BunT 3a3emienus npucyTcTByeT Tonbko B ucnonaennu CAB-Ex u C/IB-ExP.

A OWDN PR

Pucynok b.5 — I"aGapuTHslii uepTex npeodpazoBaTeieil pa3HOCTH JIaBJICHUN ¢ KOJIOM KOHCTPYKTUBHOTO
ucrioiHenusa K21 mo tabmune A.14
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[Iponomkenune npunoxenus b

(Kkoda ang kpensiequs mpoca

S —
Nt . . . ] = B ]
{ © | I
— N _—
Konnavok
120 max /

IIpumeuanus
1 ]It mpOMBIBKY IPHEMHOTO OTBEPCTHS CHATDH 3alIUTHBIM KONIAYOK.
2 PexkomeHmyeTcs HCHONB30BAaTh TPOC UIS 3aKPEIUICHHS B pabodyeM ITOJIOKEHHUH, a Takke MOAbeMa H

OIlyCKaHUS.
3 Tlpu HEOOXOOUMOCTH MCHONB30BAaHHS TPOCa ISl MOAHSATHA U OMyCKaHHs MpeoOpa3oBaTels, 3aKpenuTh
TPOC 3a MPOYILIUHY.

4 ]JInwHa TPUCOeTUHUTENHHOTO Kabens L B 3aBHCHMOCTH OT UCTIOTHEHUSI.

Pucynox b.6 — T'abGaputHblii uepTéx mnpeoOpa3zoBareneid T'HMAPOCTATUYECKOTO JABICHHUS C KOJOM
MIPUCOSANMHUTENIFHOTO pa3Mepa 2 mo tabmuie A.8 W KOAOM KOHCTpYKTHBHOro ucrnosHeHuss KOO mo

Tabiuie A.14

Copdumeas nowa g poasie

] ll'-;
RN

& 5
:% |
Hanpalaesie
f * Sudpmuy
—_—
Kop snexTpuueckoro coequHUTENs Mo Tabaue L, mMm, He Oostee
A.10
1X, 60, 62, 80 185
91, 92 192

I[Ipumeuanue— BuHT 3a3emieHus npucyTcTByeT Toibko B ucnonnennu CAB-Ex, C/IB-ExP.

Pucynok b.7 — TabGaputHbiii uepTexx mpeoOpa3oBareneil W30BITOYHOTO [ABJICHHS, pa3peKCHHUS,
JaBIEHUs-pa3pekeHus: ucrnoiaHeHuss BT2 ¢ komom mpucoeMHUTENBHOTO pa3mepa 2 mo Tadymie A.8 u

KOJIOM KOHCTpyKTHUBHOTO HcnionHenus K20, K34 no tabnune A.14
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[Iponomkenune npunoxenus b

{oedunumens nokaian ycaohyo
)

527

w0
0 2 | 13
i
VcriosHEeHUs ¢ KOAOM 3JIEKTPUYECKOTO L, MM, He Gonee
coeauuuTens o taoi. A.10
1X, 60, 62 95
91, 92 102

Il puMeuanue— BuHT 3a3emieHus npucyTcTByeT ToJbKO B ucnonHenuu CIB-Ex u C/IB-ExP.

Pucynok b.8 — TabGaputHblii 4yepréx mnpeoOpa3oBareneii M30BITOYHOIO JIABICHUS, Pa3pPEKCHUS,
JABJICHUSA-PA3pPEeKEHUsT C KOAOM TMPHCOSAMHHUTEIBHOTO pasMepa 2 mo Tabnumne A.8 u Koaom

KOHCTpyKTHBHOTO ucnionHeHus K14 o tadmume A.14
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[Iponomkenune npunoxenus: b

Mé-6Hx 10,/

{
{

floAoKeHue 03 3LeHd NOKTITHT YraodHa
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!
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67
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[Ipumeyanue— Bunr3azemneHus npucyTcTByeT Toibko B ucnonHeanu C/IB-Ex u C/IB-ExP.
C KOAOM

Pucynox b.9

['abGapuTHbIl uepTexx mpeoOpa3oBareneld pa3sHOCTH  JIABIEHUH

MPUCOETUHHUTENBHOTO pa3mepa G mo Tabnwme A.8 W KOZOM KOHCTPYKTHBHOTO ucmnoiHeHust K24 mo

Tabaune A.14
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[Iponomkenune npunoxenus: b
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Pucynox b.10 — TabaputHblii uepTéx mnpeoOpa3oBareyied pa3HOCTH JAaBICHHH C  KOJOM

IpUCOeANUHUTENBHOTO pa3smepa H mo tabmuue A.8 m xomom KoHcTpykTuBHOro ucnoinenus KOl mo
tabnune A.14
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[Iponomkenune npunoxenus: b

Pd AD “HITK BT [H[
C1B-Ex{ a]{2} [} Wire -
DI 2 |

N Z_1 [
OEx ia IC T5 GaX, IP [x]
-50°C< t,<+80°C

Cis12,0Mk P, LisZMKIH E

Ui<3,9B, li<100MA, Pis20MBm | 7

l u |

| K |

Bun u3mepsiemoro gaBneHus;

Bepxuuii npenen(sr) n3MepeHus TaBIeHIS;

IIpu3HaK MHOTONPEAENBHOCTH;

O6o3HayeHre Moenu npeodpasoratens no AI'6P.406.239.001TY;
3aBOACKOW HOMED;

JlaTa U3roTOBICHUS,;

Kox creneHu 3amuThl OT BHEIIHUX BO3JCHCTBUI B COOTBETCTBHHU C UCIIOJIHCHUEM MPeoOpa3oBaTes;
CriennanbHBIH 3HaK B3PHIBOOE30MIACHOCTH.

Opran cepTuduKanmmy;

O6o3HauyeHue cepTuuKara;

Enuneiii 3Hak ooparienus TP TC

HAECPXORDIE O

Pucynok b.11 — MapkupoBka Ha kopmyce npeodpa3oBareneii C/IB-Ex ¢ MapkupoBKO#l B3pBIBO3AIIUTEI
«0Ex ia lIC T5 Ga X»

PP AQ “HITK BUMT [H[
COB-Ex{ a[{o}[8} Wire -
Dl 2 |

N7 1 [ ]
OEx ia IC T3 GaX, IP[x]
-50°C< t,<+80°C

Ci12,0MkP, Lis2MKTH E

Ui€3,9B, li<100MA, Pis20MBm | 7

| u |

| K |

[Ipuwmeuanue— Conepxumoe mojiei a— B COOTBETCTBHHU C pucyHKoM b.11.

Pucynox b.12 — MapkupoBka Ha kopmyce mpeooOpasosareneii CIB-BT2-Ex c¢ wmapkupoBkoit
B3pbiBo3anuThl «OEX 1a 1IC T3 Ga X»
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[Iponomkenune npunoxenus: b

P® AD "HITK BAIT EH[

(IB-Ex- a5} [pd wire -
DI 3 | -
N7 ] [e

|
PO Ex ia | Ma X, P[]
-50°C< t,<+80°C
(<12.0Mk D, LisZMKIH H
Ui<3,9B, i<100MA, Pi<20MBm
| u |
| K |

[Ipuwmeyanue— CoaepxKumoe Nojei a—1 B COOTBETCTBUU ¢ pUCYHKOM b.11.

Pucynok b.13 — MapxkupoBka Ha kopimyce npeodpazosateneii C/IB-ExP ¢ MapkupoBKO# B3phIBO3AIIUTHI
«PO Ex ia I Ma X»
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[Iponomkenune npunoxenus: b

Konnaqox

020
Q
| %
%
]
il

150 max L

[Ipumeuanue
1 JIns npoMBIBKH TPUEMHON MEMOpPaHbI CHATH 3aIIUTHBIN KOJIIMAYOK.
2 JlnvHa npucoeqUHUTENBHOro Kabeins L 3aBucuT OT 3akasa.

Pucynok b.14 — I'abapuTHblii uepTex npeoOpazoBaTeneil rTiAPOCTaTUYECKOro qaBieHus ¢ kogom D20 mo

tabymie A.l, KOJIOM NPUCOCTUHUTEIHLHOTO pasMepa S5 mo Tabnuie A.8 W KOJOM KOHCTPYKTHBHOTO
ucnonaenus K05 no tabiauue A.14.

LKkooa ong Kpeniedus mpoca

2505
0

72 max [

[Tpumeuanue - J[n1MHa NpUCOETMHUTENBHOTO Kaless L B 3aBUCHMOCTH OT 3aKasa.
Pucynok b.15 — T'aGaputHbiii uepTex mpeoOpa3oBarenell THAPOCTATHUECKOTO JABICHUS C OTKPBHITON

NpUEeMHONM MeMOpaHOHM, KOJOM HpucOoenuHuTeNbHOro pasmepa D50 mo Ttabmuume A.1 u xomom
KOHCTPYKTHUBHOTrO ncnoiaHenus K05 no rabnune A.14.
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[Iponomkenune npunoxenus: b

Beixo0Hou fa3ber ROKAaH YA

!
S /
R i i, - i
'
[ max
Kopa snexkrpuueckoro coejuHUTENS O L, mm, He Oonee
tabmuue A.10
1X, 60, 62 80
91 86
Pucynox B.16 — T'abGaputHblii 4epTéx mnpeoOpazoBaTeneil ¢ OTKPBHITOH MeMOpaHOW H30BITOYHOTO

JaBJIEHUs] C KOJIOM HpUCOETUHMUTENbHOTO pasmepa D50 mo Tabmmue A.l, KOAOM 3JEKTPUYECKOTO
coequnutens 1X, 60, 91 no tabnuue A.10 u kogom koHcTpykTHUBHOTO UcnioiaHeHust KOS o tabnune A.14.

Ao/mnaqok
1 e 1 .
ol fo 7l & 17 ]
AN A\
! 1 i /
Z *
50 max
[Ipumeyanus
1 J171s1 TpOMBIBKM ITPUEMHON MEMOpaHBbI CHATh 3alIUTHBIN KOJAYOK.
2 JnuHa nprcoeiMHUTENBHOTO Kabens L B 3aBUCHMOCTH OT 3aKa3a

Pucynok B.17 — T"abapuTHBIi YepTek Mpeodpa3oBaTesei TiApOCTaTUYSCKOro JaBIeHHs ¢ Kojgom D22
o tabnuiie A.1 , K0OJIOM MPUCOETMHUTENBHOTO pa3mepa 5 o tadnuie A.10 U K010M KOHCTPYKTHBHOTO
ucniondenus: KOS5 mo tabmuie A.14
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Hpuioxenne B
Cxema noakJrouenns npeodpasosaresieil C/[B 001menpoMbIIeHHOr0 HCIIOJTHEHUSI

[IpeobpasoBatens

-+ G -

[ensb KoHr. @) Q
P 5—9 +Unur. 1 P
OG6mmii 2 l—-O O6mmii

RX/TX 3 QO RX/TX
Kopnyc |=@)f—

Kod 62
Kox 10, 13

[IpeoOpazoBarens — MpoBEpsIEMBIi MPeoOpa3oBaTENb 1aBICHUS H3MEPUTEIHHBIN;
G — HCTOYHMK MUTAHUSA;
UP — nmpuémMHUK KOJI0BOTO CUTHAJIA.

Pucynok B.1 — Cxema noaxmodenus npeodpazopateneii ¢ kogamu ucnondenuit 10, 13, 60, 62 no Tabmure
A.10
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[Iponomkenune npunoxenus B

KonTakT pazpema Lenp
+Unur
OO0t
RX/TX
Kopnyc

ITepembluka MeXKy BhIBOJaMU 6 1 7
[Tepembluka MexX 1y BhIBOJaMU 6 1 7

N0 AW IN(EF

Kox 14, 15

Pucynox B.2 — CootBercTBHE LIeTeil BBIBOIaM pa3bEéMa IpeoOpa3oBaTeleil ¢ KoJaMu HCIIOMHeHu! 14 u
15 o TtaGnune A.10
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[Iponomkenune npunoxenus B

[IBeT npoBoja + IBET HAKOHEYHUKA [enn KonTakT
KpacHbIH + OernbIi +Unur. 1
OeJblii + Oeblil OO0mui 2
3enEHBIN + OeIbIii RX/TX 3
KENTHIN + YEPHBII DKpaH —

CooTBeTcTBHE Ha3HA4YeHMs IeNeld TNPOBOJAM JKPAaHUPOBAHHOTO Kabenss  mpeoOpazoBaTeneit
THAPOCTATUYCCKOTO AaBieHus (ucnosHenue 93 mo tadiuie A.10)

[IBeT mpoBoaa Lenp KonTakt
KOPHUYHEBBIH (KpacHBbIi) +Unur. 1
Oenblif (KeNThIi) OO0t 2
YepHBIN (cepblii) RX/TX 3

CooTBeTcTBHE Ha3HAYEHHUS IENEil 1BETOBOM MapKUpPOBKE MPOBOAOB Kabens (ucmonnenus 91, 92 mo
tabymie A.10)

[Ipuwmeuanue— Jlomyckaercs 3a3eMISITh SKpaH MPUCOSTUHUTEIHLHOTO KaOes.

Pucynok B.3 — Ha3znauenue BbIBO/10B Kabeneit mpeoOpa3oBareneil ruApoCcTaTUYecKOro JaBiICHUS U
npeoOpaszoBareseii ¢ KabeTbHBIMU BBIXOIaMHU

[peadpazobame /b a UART-TW
agabnerus 6 ('—>

ey Vowm Kowm | Llens

Unum | 7

0 7 o
Oouwo | 2 ok
—L 1 2| m
rx/TX| 3 100k
Kooy | 4 = = 3 X
BLB4EB ’ SN74L V6 140BY
UART ypobrs 338

om host-cucmems

Pucynox B.4 — Bapuant cxemsl npeo6pazoBatens UART-1W
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IMpuaoxenne I
Cxema BHemHuX j1ekTpuueckux coequnenuit CJIB-Ex u CIB-ExP

BapbiBOONacHas 3oHa B3pbiBobe3onacHan 3oHa

JIMHWA cBa3n

+MutaHue
caB-Ex 1 © O
2 6 O6wunin . o
3 0 RX/TX
Bapbep
UcKpobe30nacHoOCTU
O
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IMpuaoxenne /|

FaﬁapnTm,Ie pPasMepbl ITYHEPOB AJA NOAKIIOYCHUA K MATUCTPAJIU JAaBJCHUA U MOHTAKHBIX

——

4o
AU

L0

1

Pasmeps! B Muimmumerpax.

rHe3/|
Kon
B A b | C | npucoeuHUTEIbHON
YacTH
M20x1,5 | 20 | 5 6 2,3,9,FH
M12x1,5 | 12 | 3 5 6
G\L" 21 1 5 6 7
M12x1 12 | 3 5 C
M12x1,25 | 12 | 3 5 D
M22x1,5 | 18 | 3 | 10 E
GY" 12 | 3 5 K
M10x1,0 | 10 | 2 3 L
d dl d2 L | L1 | L2 Kon
MIPUCOCTUHA
T. YacTH
M20x1,5 7 12 24 | 18 | 35| 2,3,9,FH
M12x1,5 6 75 | 14 | 10 | 3,5 6
GW" 7 12 24 | 18 | 3,5 7
M12x1 6 75 | 14 | 10 | 3,5 C
M12x1,25 | 6 75 | 14 | 10 | 3,5 D
M22x1,5 | 11 16 20 | 16 | 3,5 E
GU" 6 75 | 14 | 10 | 3,5 K
M10x1,0 | 35| 60 | 13| 8 | 25 L

2  VYcunue 3aTATHBaHUS MPU yCTaHOBKE HA MarucTpallb JaBICHUS He JOJHKHO TpeBbimath 60 H-m
JUTSL TPUCOSIMHUTENBHBIX pasMepoB M20x1,5, M22x1,5, G%2" u 25 H-M — 1J1 OCTaTbHBIX.

Pucynok /I.1 — ["aGapuTHbIC pa3Mepsl HITYIIEPOB H PEKOMEHIyEMbIe MOHTaXXHbBIE THE3/A ISl YCTAHOBKHU
peoOpaszoBaresiel ¢ KoAaMu MPUCOCTUHUTENbHOM JacTh 2, 3, 6, 7, 9, C—F, H, K, L mo Tabmume A.8
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[Iponomxkenue npunoxenus /]

C ;1] Kon
. B A b C | npucoeAMHUTEIBbHOU
. JacTH
= — MI12x1,0 | 27 | 19 |87 1
- @5 o

TS
T

1 Pa3smepsl B MIUUIUMETpAX.
2 Ycunue 3aTATHBaHUS IPU YCTAHOBKE HA MAaruCTpajb IABJICHUS HE JOJDKHO MpeBhImaTh 25 H-m.

Pucynoxk /1.2 — [MabaputHbie pa3mepsl mTylepa npeoopa3oBaTesiei ¢ KOJOM MPUCOSTUHUTEILHON YacTH
1 o Ttabmune A.8

— -—

-1

N A7 . ~
L i p P
OO XH, O—0(Jd

Pucynok /[.3 — ["abaputHbIe pa3Mepsl ITyIepa Ipeodpa3oBaTeiel ¢ KOJIOM MPUCOSTHHUTEIPHON — 9acTh
A 1o Tabnuue A.8

17

93,72

MIOx15-6g

Pucynok /[.4 — I'aGaputHbIe pa3Mepsl mTyIepa Ipeodpa3oBaTelieil ¢ KOJOM IMPUCOSTNHUTEIHHON YacTh 8
no tabmuie A.8
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[Iponomxkenue npunoxenus /]

J— Kon
2D VLAV d A | D | npucoeIHATENBHON
- JacTU
120°
T - MI12x10 | 9 |27 1
d < 2 Jo7 M10x15 | 18 | 24 8
o A e | M36x15 | 15 | 41 A
1 v e _fL/ s A
i //// ! o
' i
% |
P - -—|._
Pucynok JI.5 — PexomeHayeMble MOHT@XHBIE THeE3la U8 IpeoOpasoBaTeleli ¢  KomaMu

MPUCOCIMHUTENIbHON YacTh 1, 8, A o Tabnuue A.8

1
- @348 | \

I'ne:

— Kopnyc npeoGpa3oBaTens 1aBieHuUs;

— YIUtoTHUTENbHAS TPOKIIAIKA;

— XoMmyT;

— I[lepexoaHoit maTpyOOK /711 yCTAHOBKU HAa OOBEKT.

A wWDNPE

Pucynok I'.5 — INonkioueHune npeodpazoBaTeis ¢ KOJI0M IPUCOEAUHUTENBHOTO pazMepa D50 mo Tabmuie
A.1 gepe3 coenunuTens « Tri-Clamp2» ¢ npokiaakoi Kk 00bEKTy.
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Hpunioxkenne E
YcranoBka npeoOpa3oBarteieil THAPOCTATHYECKOT0 1aBJICHUS B KOJIOALE UM EMKOCTH

KopobOka ¢
nepexoaHbIMU
KOHTaKTaMH

K Omoky
(v g (bopuupoBans
CHIHala 1

HCTOYHHKY

MHUTAHHUA

N
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IMpuaoxenne K
CepTudukart COOTBETCTBHUS
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Hpuioxenne U
IIporoxoa oomena npeodpasoBaresi C/AB ¢ unrepdeiicom 1WIRE

1 Onwucanue npotokona 1WIRE

1.1 TIIporokon 1WIRE omnpenensier cTpyKTypy COOOIIEHUM, KOTOpasi UCIIOIb3YETCS U PACIIO3HAETCS
YCTpOCTBaMH, MOAKITIOUEHHBIMH K OJHOIIPOBOAHOMY HUHTEPQEICY.

1.2 OH omnmceIBaeT crmocod 3ampoca yCTPONCTBOM (BEAYLIMM) JOCTyHa K JPYTHMM YCTPOWCTBaM
(BemomMbIM) U crioco0 OTBETA Ha 3aIPOCHI.

2 O6MeH coobLEHNAMM MO JIMHUM CBA3U

2.1 OOMeH COOOIICHUSMHU TI0 JJUHUHU CBS3H CO CKOPOCThI0 9600 601, 8 OMT maHHBIX, 6€3 KOHTPOISA
naputeTa, | CTOMOBBIM.

2.2 ®opwmart orBeTa — 4 Oaiita naBienue B popmarte IEEE754 mumroc 2 GaliTa KOHTPOJIBHOW CYMMBI
(KC), Beruucnsiemoit o popmyse:

KC = $10000 — 1 Gaiit — 2 0aiiT*x256 — 3 Oaiit — 4 6aiiT<256 —...,

npu 3ToM nepBblit 6aritom nepemaercs KC mod 256, Bropeiv — KC div 256.
2.3 B npeobOpa3zoBaterne npeayCMOTPEHbI KOMaH bl YTEHHS U 3aIIUCH JaHHBIX.
2.3.1 ®opmat komaH bl yTeHUs [heX Bua]:

50 50 AdrL AdrH Cow 00 KSL KSH

rae AdrL — miazimas 4acTh ajapeca;
AdrH — crapias yacte aapeca;
Cow — KOJIMYECTBO YMTAEMBIX CJIOB (HE Ooiee 4);
KSL — mnammmii 6aiit KC;
KSH — crapmmuii 6aiit KC.
2.3.2 dopmar koMaH bl 3anucu [hex BUa]:

60 60 AdrL 02 DL DH KSL KSH

rae DL — muagmuii 6alT JaHHBIX;
DH — crapmuii 6aiiT JTaHHBIX.

Hanpumep, umenue oasnenus:
3anpoc — 50 50 00 02 02 00 AE AD;
OtBer — 42 C6 AF 48 OF F1 (99,342 klIla)

2.4 PacnpeneneHue aapecoB mpeodpa3zoBaTelis ykazanbl B Tabnmie M.1.

Taonuuna WU.1— pacnpenenenue axpecoB npeodpazoBaTes

AdrH AdrL 3HaveHne [Tpumeyanue
02 00..03 | 3nauenue aasnenus B klla, popmar IEEE754 —
02 04..0B | Peseps —
02 oC Howmep nuamazona (0...1) —
02 oD KonuuectBo nuanazonos (1...2) —
02 2E..2F Komananast 061acTh —
02 OE..2D | Pabouas obOnacTh —
10 82 — —
10 co 3aBojckoit Homep AA BB paBen AA +256xBB —

CO — mutaqmuii 6aiiT 3aBOJICKOTO HOMEPA;
C1 — crapmwii 6aiiT 3aBOJICKOTO HOMEpa.
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IMpuaoxenne K
IIpoTokoJ o0MeHa npeobGpa3oBareieil Ha ocHoBe nmpoTokoaa MODBUS RTU
1 Onucanne nporokona ModBus RTU

1.1 TIporokon ModBus RTU (manee ModBuUS) ompenenser CTPYKTypy COOOIICHHH, KOTOpas
UCIIOJIb3YETCS U PACIO3HAETCS YCTPOMCTBAMH, MOAKIIOUEHHBIMM K KaHaly TIepefauyd JaHHBIX
(MarucTpaau Wiu JIUHUU CBS3H).

1.2 ModBus ommchIBaeT Crocod 3ampoca yCTPOHCTBOM JOCTYyIMa K APYTHM YCTPOWCTBaM, CIIOCO0
OTBETa Ha 3aIPOCHI, METOJIbI ONPEICIICHHUS OINOOK U PEAKIIUU Ha OMIUOKH.

1.3 ModBuSs ycTaHaBiIMBaeT, Kak yCTPOMCTBA paCO3HAIOT MPEAHA3HAUCHHBIC 11 HUX COOOIICHHS,
OTIPEACTISAIOT IPEMUCAHHBIC UM JCHCTBHSI, BBIICISIOT TaHHBIC WK HHPOPMAITUIO U3 COOOIICHUH, a TAKKe
Kak ycTpoicTBa GopMUpyIoT (hOpMaT OTBETHOI'O COOOIIECHUSI.

1.4 ModBus npenmosaraeT oJHO aKTHBHOE (3ampallMBaloIIee) YCTPOMCTBO B JUHHM (MacTep —
Master), koropoe MOXKET OmIpalMBaTh MHOXKECTBO ITaCCHBHBIX IMOJYMHEHHBIX YyCTpoicTB (Slave),
o0parasch K HUM 110 YHHUKATHbHOMY B JIMHUH aJIpecy.

1.5 Cunrakcuc komang ModBuUs mo3Bosser aapecoBats 247 yCTPOUCTB, MOIKIIOYEHHBIX K JIMHUH.
Orpanuuenue ajapecHoro mpocrpaHcTBa (247 BMecto 255) mNpUHATO I BO3MOXKHOCTU peaH3alluu
JIOTIOTHUTEIBHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH (ITOMCK YCTPOUCTB, TOUCK HOBBIX YCTPOWCTB U T.II).

2 ®duznyecKue XAPaKTEPUCTUKHU KaHaJIA Nepeaadn JaHHbIX

2.1 Cnoco0 nepenayu JaHHBIX - ACHHXPOHHBIH MOy Ty TUIEKC.

2.2 CkopocTh nepenadn BeIOupaercs u3 psaa 3Hadenuit 1,2 k6oxm; 2,4 k6ox; 4,8 k601; 9,6 k601, 19,2
x601; 38,4 x6ox; 57,6 x0ox; 115,2 xk6ox.

2.3 ®opmar nocwiiky (Kaapa) GuKCHpoBaH (cM. paszaen 4).

2.4 MaxkcuMmanbHOE KOJIMYECTBO YCTPOMCTB B OJHOM ceTu 0e3 moBTopureneit — 32.

2.5 MakcuMmalibHOE paccTOsIHUE Tepenaun 6e3 nmoBropureneid — ue 6omee 1200 m.

2.6 Tlo ymoi4aHHIO CKOPOCTH IEpelavun yCTaHOBIIEHA B 3HaUeHUH 9,6 k001, aapec — O0X01, eciu uHbIC
3HAUYCHUS HE 3a/IaHbI B 3aKa3e.

3 Oo6meH coodmeHusimu B JuHun cBs3u (pexxumbl MASTER u SLAVE)

3.1 Modbus nmoapa3zymeBaeT HaIM4Ke B JMHUN TOJBKO OJHOTO Beayiero ycrpoiictea (MASTER) u
MHOKECTBa (BO3MOYKHO TAKX€e TOJIBKO OJIHO) TOAYMHEHHBIX MM BeIOMbIX ycTpoicTB (SLAVE).

3.2 KomanmHO-nH(GOpPMAIIMOHHBIIT OOMEH COOOIIEHUSIMH B JIMHUHM CBSI3U PEATHU3YETCS 10 METOMY
Benymuii-seiomeiii (MASTER-SLAVE) B makeTHOM pexuMe MO MNPUHIUIY «KOMaHAAa-OTBET», MpPH
koTopoM Tosibko MASTER mosxeT HauaTh 0OMeH (BbLaTh 3ampoc). [loqunnennsie yerpoiictBa (SLAVE)
[0 3alpocy BeIyLIero MPUHUMAIOT JaHHbIE, MepelaloT 3alpalldBacMble JaHHbIE WM BBINOIHIIOT
yKa3aHHBIE BETyIUM JIEHCTBUS.

3.3 MASTER mosxeTt o0Opaiarbcs K KOHKPETHO aJipecyeMoMy yCcTpoicTBy. HUIMaTBa NpoBeeHNs
obomena Bcerya ucxoaut or MASTER. Benomeie ycrpoiicTBa Beeraa «cimymator quauto cs3n. MASTER
nojfaér 3ampoc (MOCBLIKA, MOCIEN0BATENbHOCTh OalWT) B JIMHUIO U TEPEXOJUT B COCTOSHUE
MIPOCITYIIUBAHYSI JIMHUAH CBsI3U. BemoMoe yCcTpoiCTBO OTBEYAET Ha 3aI1pocC, MPHUILIEAIINA B €ro aapec.

3.4 Oxonuanue otBeTHOM moceuikd MASTER ompenenser mo BpeMEHHOMY HHTEpBalLy MEXIy
OKOHYAaHWEM TIpUeMa TPEeNbIIymero OaidTa W HadalloM IMpHeMa cienyromero. Ecim 3ToT umHTepBant
MIPEBBICUI BpeMsi, HeoOXoaumoe s npuema 1,5 6ailT Ha 3aaHHON CKOpPOCTH Mepeladd, IpueM Kajapa
OTBETa CYUTACTCS 3aBEPIICHHBIM.

3.5 MASTER wmoxer nepenaBats cienyromiee cooOeHre (IpyroMy y3iy WIH TOMY Ke) cpasy mo
MOJTYYEHHUI0 OTBETA Ha Mpeapiayiiee (JITn00 OKOHYaHUIO BPEMEHU OKUJIaHNSA).

3.6 ITpu HEBO3MOXKHOCTH BBHIIOTHHUTH Mpennucanubie aerictBus SLAVE dopmupyer coobmenue 06
omuOKe U OTCHUTAET €T0 KaK OTBETHOE COOOIICHHE.

3.7 Mactep MoeT oOpalmaThcst KO BCEM yCTpOMCTBaM B JHUHMHU 10 ajpecy 0 (oOmieceTeBoit aapec).
Benowmeie ycrpoiicTBa Ha KOMaHIBI ¢ O0IIECETEBBIM aJIPECOM HE OTBEYAIOT.
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3.8 Nndopmanms nepenaercs: §-OUTHBHIMA CUMBOJIAMH U MCIIOJIb3YETCSl BECh AUANa30H JIOMYCTHMBIX
3HadyeHuit (0—255).
4 @opmat Kajapa

4.1 Kanpsl 3ampoca u oTBera o nporokoiny Modbus umeroT pukcupoBaHHBINA (HOpMAT U COAepKAT
CIIeYIOIIHE TI0JIs, TpuBeeHHbIe B Tabnuie K. 1.

Taonupga K1

Ilosie kaapa Jlnuna B 6aiiTax
aJIpec MOJYMHEHHOTO YCTPOHCTBA 1
HOMEp QyHKIMH 1
JTaHHBIE N < 254
KOHTPOJIbHASI CYMMa 2

— ajpec MOJIYMHEHHOIr0 YCTpoiicTBa — TepBOe OqHOOaiTHOE Toie Kaapa. OHO COAEPKHUT ajpec
MIOTYMHEHHOI'0 YCTPONCTBA, K KOTOPOMY aJjpecoBaH 3amnpoc. [logunHeHHbIe yCTpOoiicTBa OTBEUYAIOT TOJIBKO
Ha 3aIpoChl, MOCTYyNHBIINE B UX afapec. OTBET Takke HAUMHAETCS C a/Ipeca OTBEYAIOIIEro YCTPOICTBa.
MoskeTt u3MeHsaTecsa ot 1 no 247;

— HOMep (PYHKUUH — 3TO cienyromee ogHoOaiTHOe mosie Kaapa. OHO TOBOPUT MOAYUHEHHOMY
YCTPOMCTBY, KaKkue JaHHbIE WJIM BBIIIOJHEHHs KaKOTro JEHCTBUH TpeOyeT OT HEero BeIyllee YCTPOICTBO.
Onwucanue nMoanepKUBaeMbIX (GYHKINN PUBOIUTCS B pasjene 6;

— JaHHBbIe — TIOJIE COJEPKUT HHPOPMALUIO, HEOOXOAUMYIO HOJYUHEHHOMY YCTPOWMCTBY MJIs
BBITIOJIHEHUS 33JJaHHOH MacTepoM (YHKIHU WU (B OTBETE) MH(OPMAIMIO O BBHIIOJHEHUH YKa3aHHBIX
nevictuil. [liinHa u ¢popmar noJst 3aBUCUT OT HOMepa PyHKLUY;

— KOHTPOJIbHAsI CyMMa — 3aKJIIOUYUTEIHbHOE IByXOaWTHOE TOJIe KaJipa, COAeprKaIlee IUKINIECKYIO
KoHTpoJbHYI0 cymmy CRC-16 Bcex npenplnynux nonei kajapa. KontposipHast cyMMa 3aBepIaeT Kak Kajap
3arpoca, Tak U OTBETa U UCIOJIb3YETCs] IPUHUMAIOIIEH CTOPOHOM AJIi KOHTPOJIS IPUHATON UHPOpMaLuu
Ha mpeaMmer oOHapyxkeHus ommOok mepenadu. CRC moGamnsercss K COOOMICHUIO TOCIEAHUM II0JIEM
MJIaaumM 6aiiToM Briepes.

4.2 ®opmat kaxxaoro OaiiTa ykaszan B Tadbmuie K.2.
Taonuma K.2

XapakTepucTHKa 3HaueHmne
Cuctema konupoBanusi | 8-OuToBas ABOWYHAs, IIECTHAIIIATEPUYHAS
Crapr Out 1 crapt 6ur
Yucao OUT Ha CUMBOJI 8 OUT JaHHBIX, MIIAJIIIUM 3HAYAIIUM Pa3psiioM BIEpe
YeTtHOCTH 1 OuT yeTHOCTH MM O3 OUTa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHUM
Crom 6ut 1 wnu 2 cTONOBBIX OMTA, B 3aBUCUMOCTH OT TpeOOBaHUM

Coo01ieHre HaYMHAECTCS ¢ HHTEpBaJia THIIIMHBI PABHOT'O BPEMEHU Tepeaadn 3,5 CUMBOJIOB MPHU TAaHHOU
CKOpOCTH nepefaun B ceTH. [IepBbIM mosieM 3aTeM nepenaeTcs aipec yCTpoicTBa.

Bcnen 3a  mocnmemHuM  mepenaBacéMbIM  CHMBOJIOM — TakKe  CIEAYyeT HWHTEpPBAl  TUIITHHBI
MPOJOIKUTENFHOCTEIO HE MeHee 3,5 cumBoiioB. HoBoe cooOIeHre MOXET HAaYMHATHCS IOCIE JTOTO
nHTepBana. Opeiim cooO1IeHNs epeacTcss HEMPEPHIBHO.

Ecnu uHTEpBan TUIIUHBI MPOIOKUTENLHOCTIO 1,5 CHMMBONIa BO3HUK BO Bpems mepenaun (peiima,
MIPUHUMAIOIIEE YCTPOHUCTBO 3aKaHYMBAET MIPUEM COOOIICHHS M CICTYIONTNI OalT OyaeT BOCIPUHST Kak
HAyajo CIEAYIOIIEro COOOIICHNUS.
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5 Pacyer KOHTPOJIbHOI CYMMBI H BO3MOKHbIE OIINOKH

5.1 Bo Bpemsi oOMeHa JaHHBIMH MOTYT BO3HUKATh OIIMOKH JIBYX THIIOB:

— KOMMYHUKAIIMOHHBIC OIINOKH, CBSI3aHHBIC C UCKAXCHUSIMHU MPH Tiepeaade (TPaHCIOPTUPOBKE)
JTAHHBIX;

— OMMOKY PYHKIMOHUPOBAHHMSL.

5.2 KoMMyHHKalMOHHBIE OMIMOKH OOHAPY>KUBAIOTCS MPH IMOMOIIM (PpEeMOB CHMBOJIOB, KOHTPOJIS
YETHOCTH U LUKINYeCKOW KOHTpodbHOU cyMMbl CRC-16. [Ipu oOHapyxeHUH 000N M3 3TUX OMUOOK
COOOIIICHUE CUMTAETCS HEAOCTOBEPHBIM M B cirydae npuema ero SLAVE, otBer He Bbimaercsa. B atom
cryqae MASTER, He monmyuuB 3a ycTaHOBJIGHHOE BpEMSI OTBET, CUUTACT COOOIICHHE HE MepelaHHbIM U
MO3KET OPraHU30BaTh MOBTOPHYIO Mepeaauy, 11M00 NpeAnpuHsITh APyTrue AeHCTBUS.

5.3 KouTposnbHasi cymma paccuuThiBaeTcss cTaHmaptHeiM st Modbus cmocobom. Pesynbrar
BBIUMCJICHUS TIEPEAAETCS B JIMHUIO CBSI3U, HAUMHAS C MJIAJIIEro oaira.

6 IIpumep Boruncienusi CRC-16 nisi coodmenusi:

6.1 3anmonHuTs 3HaUeHHE 16-paspsaHOTO peructpa «1y».

6.2 IlpousBectu onepanuro «uckirovaromiee NJIN» nepprix 8 Out (mepBoro 06aiita) co crapuiuMu
paspsaamu (ctapimuM 6aiitom) 16-paspsaaHoro peructpa. Pesynbrat momectuts B 16-pa3psaHblii peructp.

6.3 CnBunyTh 16-pa3psaHbi perHCTp HA OJUH OUT BIIPABO.

6.4a Ecnu BeIABUHYTHIN OUT = «1», TO mpousBecTH onepanuto «uckirovarmee UJIN» 16-paspsaHoro
peructpa ¢ nosuHomoM 1010 0000 0000 0001. Pezynbratr nomectuth B 16-pa3psaHblil peructp.

6.4b Eciiu BeLIBUHYTHII OMT = «0», TO Mepexo1 K MyHKTY 3.

6.5 TIloBTOpuTh MyHKTH 3—4 BOCeMb pa3 (CABHHYTH BECh OAMT).

6.6 IlpousBectu omepanuio «uckiarovammee WIIM» cnenyrommx 8 Out (cnemyroomuil 6ailt) co
cTapmMu paspsgamu (crapmmm Oaditom) 16-paspsgHoro perucrpa. Pesymprar momectuts B 16-
pa3psAHBINA PETUCTP.

6.7 TloBTOpUTH MyHKTHI 6.3—6.6, MOKa HE 00PaOOTAIOTCS BCE COOOIICHUSI.

6.8 Copepxumoe 16-paspsaHoro peructpa — uckomoe 3Hauenne CRC-16.

®parMeHT NPpOrpaMmbl, HCIOJIb3YEMOMH VIS pacyeTa KOHTPOJIbHOM CYMMBbI
//Bbixoa n3 nporpammbl — cymma CRC-16, koTopasi nepegaeTcsi B IMHUIO CBA3K //HaunHas ¢
mMnaguwero 6anta
/[*mas - ykasaTenb Ha MaccuB MHdOopmaLmm
/I dl - apnnHa maccuBa
unsigned short int RUnCRC (unsigned char *mas, int dl) {
unsigned char *ab, rabb;
inti, j;
unsigned short int Rc;
void *av;
av=&Rc;
ab=av;
Rc=0xFFFF;
for(i=0; i< dI; i++) {
rabb=masi];
ab[0]= ab[0] ~ rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc ” OxA001;
} else {
Rc=Rc>>1;
}

IIponomxenne npunoxenus K
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}
return(Rc);
}
—— S— I
unsigned int AnswerModbusSlave(char cCmdl[], int Len)
{

unsigned int h,[;

h= RunCRC (cCmd,Len);

I=h&0xff; h=h>>8;

h=h&O0xff;
cCmd[Len]=l;
cCmd[Len+1]=h;

return(l+256*h);
}

@dparMeHT NPOrpaMmbl, HCIOJIb3YEeMOM VISl pacdeTa KOHTPOJIbHOH CyMMBbI
(Tabau4HbIA c110Cc00)

HpeHHO)KeHHLIﬁ CHOCO6 moagcueTa KOHTpOJ'ILHOfI CYMMBI UCTTOJIB3YCTCA IS SKOHOMUH BPEMCHHU.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
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0x00, OxC1, 0x81, 0x40, Ox01, OxCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41,
0x01, OxCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40

|5

[* CRC16 Table Low byte */

static char CRC16Lo[] = {

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, OxC7, 0x05, 0xC5, 0xC4, 0x04,
OxCC, 0x0C, 0x0D, OxCD, 0Ox0F, 0xCF, OxCE, OxOE,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xCS8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, Ox1A,
Ox1E, OxDE, OxDF, Ox1F, 0xDD, 0x1D, 0x1C, 0xDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6,
0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10,
OxFO0, 0x30, 0x31, OxF1, 0x33, OxF3, OxF2, 0x32,
0x36, OxF6, OxF7, 0x37, OxF5, 0x35, 0x34, 0xF4,
0x3C, OxFC, 0xFD, 0x3D, OxFF, 0x3F, Ox3E, OXFE,
OxFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXES8, OXE9, 0x29, OXEB, 0x2B, 0x2A, OXEA,
OXEE, Ox2E, Ox2F, OXEF, Ox2D, OXED, OXEC, 0x2C,
OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO,
OxAO0, 0x60, 0x61, OxAl, 0x63, 0xA3, 0xA2, 0x62,
0x66, 0xA6, OXA7, Ox67, OXA5, 0x65, 0x64, 0xA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OX6E, OXAE,
OxAA, Ox6A, 0x6B, OXAB, 0x69, 0xA9, 0xA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, Ox7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, OxBD, OxBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, OxB1, 0x71, 0x70, OxBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, Ox8F, Ox4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

|3

unsigned GetCRC16(unsigned char *puchMsg, int DatalLen)

{
unsigned Index; /* will index into CRC16 lookup table */

CRCHi = OxFF; /* high byte of CRC16 initialized */

CRCLo = OxFF; /* low byte of CRC16 initialized */

while (DataLen--){
Index = CRCHi ”* *puchMsg++; /* calculate the CRC16 */
CRCHi = CRCLo * CRC16Hi[Index] ;
CRCLo = CRC16Lo[Index] ;
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return ((unsigned)CRCLo << 8 | CRCHi) ;

}

I mmmmmmmmm e s 1

unsigned int  AnswerModbusSlavet(char cCmd][], int Len)
{

unsigned int h,[;
h=GetCRC16(cCmd,Len);
[=h&0xff; h=h>>8;
h=h&O0xff;

cCmd[Len]=l;
cCmd[Len+1]=h;

return (I1+256*h) ;

}

[Ipumep 3ampoca ¢ KOHTPOJIIBHOW CYMMOM

Hmsa nonsn (Hex)
AJlpec MOTYUHEHHOTO 02
OyHKIUA 03
HavanpHbIii afpec CT. 00
Hauansaerii agpec mi. 00
Kon-Bo perucrpos cr. 00
Kou-Bo peructpoB mit. 05
KonTponbHas cymma M. 85
KoHTpoibHast cymMMma CT. FA

7 CooOuieHus 00 oMIMOKAaX

7.1 Jlns cooOmienuii 00 omunbkax Gpynkunonuposanust Modbus mpemgycmarpuBaer, 4To yCTpOCTBa
MOTYT OTCHUIaTh OTBETHI, CBUCTENBCTBYIOMNE 00 OMMOOYHON cuTyarmu. [Ipu3HakoM TOTo, YTO OTBET
COZIEPKUT cOoO00IIEeHHE 00 OLIMOKeE, SBISETCS yCTaHOBJIEHHBIHN B 1 cTapimunii OUT Kosa QyHKIMH (KOMaHIbI).
[Ipumep Takoro oTBeTa ¢ ONMMCAHUEM MOJIEH IPUBEACH HUXKE:

Taonuma K3
CerteBoii azipec Kox xomaasl Kox ommOxn CRC-16
01 81 02 Cl 91

MoryT OBITH OTIIPABICHBI OTBETHI, HMEIOIINE CIICTYFOIIHE KO
Taonuma K4

oulfp?gkn HasBanue KommenTapuit
01 HepelictButenbHas GyHKIMS Henonyctumeiii Homep @ynknmu B SLAVE
02 HenelicTBUTENBHBIN aipec JaHHBIX | 3alpONIeHHBIN aIpeC HEKOPPEKTHBIN
03 HenelictBurenbHOe 3HaUeHNE YKa3aHHOE 3HAYEHUE JAaHHBIX HE MOAIEPKUBACTCSA B
JaHHBIX SLAVE
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8 Komanabl nporokosa Modbus

8.1 IIporpammHOe oOecriedeHre MpeoOpa3oBaTeNsl TABICHHUS MOAJICPKUBACT TPU KOMAHIBI W3
CTaHIapTHOTO MOAMHOKECTBa KoMaH 1 mpoTokosa Modbus.

B mpumepax st Kaxaoi KOMaHABI TepBas TaONMWIla MOKa3bIBa€T COCTaB 3alpoca, BTOpas —
MPABWJIBHOTO OTBETA. 3HAYCHHMSI IOJKHBI OBITH OIMKMCAHBI B IIECTHAIIATEPHYHON CHCTEME.

OnHOOUTHBIE 3HAYCHUS 3aIMOJHSIOT OAWTHI OTBETA C MIIAAIINX OMTOB, HAYMHAS CO 3HAYCHUS MIEPBOTO
3anpormeHHoro aapeca. OcraBiirecs: OUTHI 3aITOJIHEHBI HYJIAMHU. 16-pa3psaHbie 3HAYCHHS JOKHBI ObITH
MoCNIaHbl ctapmuM OaiitoM Briepen. l{uknudeckas konTpoibHas cymma CRC-16 mepenaercst mumaammm
OaiiToM BHIEpE/I.

8.2 UreHue coCTOSIHMS PErHCTPOB XpaHeHUs (l6-pa3psaHbIX IIETOYHCICHHBIX TEPEMEHHBIX )—
bynkims 03h.
3anpoc, noceuika ycrpoiictea MASTER:

Taobaxumga K5

CereBoit Kon Homep nepsoro Huco peructpoB Juist
CRC-16
aapec | gynkum perucTpa yreHust (N)
CTapIMi | MIAQQIIMK | CTapmui MJIa AN MJIaAIHAN CTapIIAN
01 03 . . . . . o
Oaiit OaiiT OaiiT OaiiT OaifT OaifT
Ortgert, noceika ycrporictea SLAVE:
Tabnuma K6
CereBoii |Ko Hucno
ADeC b i}( - OalT B Jannbie (Nx2 GaiT) CRC-16
P YHII OTBETE
3HauyeHUs 3HaveHUs
01 03 Nx2 1-ro peructpa N-rovperI/ICTpa __{Mnammmi | crapunaii
. MIL. CTapIINii | MIaamui OaiiT Oaiit
CT. OaliT . . .
OalT OalT OalT
8.3 Urenwue craryca ycrpoiictBa — ¢ynkuus 07h.
3ampoc, moceuika ycrpoiictea MASTER:
Taonuma K7
CeteBoii anpec Kon dyukmmm CRC-16
01 07 ML Gaiit | cr. Gaiir
OrtBer, nockuIKa ycrpoiictBa SLAVE:
Taonuma K8
CereBoll azipec Kox dyHkumu baiit craryca CRC-16
01 07 X ML Gaiit | cr. Gaifr
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[Iponomkenue npunoxenus: K

8.4 M3MmeHeHUEe COCTOSIHUSI PETHCTPOB xpaHeHUs (16-pa3psaHbIX ETOYUCICHHBIX MEPEMEHHBIX) —
bynkius 10h.

3anpoc, noceuika ycrpoiictea MASTER:
Tabnumma K.9

. Kon-Bo
CerteBoii Yucno peructpon N
Kon ¢pyukumu | Homep nepBoro peructpa 3aMMChIBAEMBIX OalT
azpec qutst 3amucu (N) (2xN)
Crapumuit | Muagmmii | Crapmmit | Muagmmit
01 10 . . . N
OaiT OaiiT OaiiT OaiiT
Tabnuma K.10
3anuceiBaeMble aHHble (N*2 6aiiT) CRC-16
3HavYeHUs 3HavYeHUS
1-ro peructpa N-ro peructpa MJIQIIIANA OalT cTapunii 0anuT
CT. OalT MJI1. OalT cT. OalT | MJI1. OalT

Ortgert, noceika ycrporictea SLAVE:
Tabnumnma K1l

CereBoit  |Kon Howmep Kon-Bo 3anucanHbIx
CRC-16
aapec byHKIIH MIEPBOTO PErucTpa peructpos (N)
Crapmmii | Mnagmuit | Crapumit | Muaammit | Munagmmii Crapmuii
01 10 . . . . N .
OaiiT OaiiT OaiiT OaiiT OaiiT Oaiit

[[aTLII/IKI/I MNOAACPIKUBAOT KOMAaHAY 3aIlyCKa I/ISMepeHI/Iﬁ 10 O6H.I€C€T€BOMy aapecy 0.

8.5 dopwmar nepenaym TaHHBIX

Bool — noruueckast mepemennast, (1 1BonunsIii paspsn). [lepenaércs B 11000M OUTE perucrpa.

Byte — uucno B auamazone ot 0 10 255 (8 IBOMYHBIX pa3psIoB).

Char — cumBon B koaupoke ASCII (8 aBomunbix paspsao). Ilepemarorcs B mutaimieM Oaite
perucrpa.

Word — B auanazone ot 0 10 65 535 (16 1BOMYHBIX Pa3psAIOB).

Int — 3HakoBoe 1eT0e Yrcno B quana3zoHe oT —32 768 no 32 767 (16 ABOUYHBIX pa3psIoB).

Crapmmii — 16-if pa3psa onpexnensier 3Hak yucna (0 — moyoXuTenpHOe, 1| — OTpUIaTEeNBHOE).
Crapmmii 6aiiT nepenaércs B crapiieM OaiiTe perucrpa, MiIaJIuid B miaameM Oaiite (1o cTaHIapTy
Modbus).

Float — umciio ¢ ruiaBaromeii Toukoii B quamnasone ot 1,5x107% mo 3,4x 10%8 (32 nBom4HBIX pa3psjia).
CootsetcTBYyeT MekayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHON mepeAaroTcs OT CTapliero K MiIajlieMy, T.€. NEpBbIA IepenaBaeMblii OalT
COJIEPKUT TOKa3aTellb CTENEHH YUCIIa, CIEAYIOMNNA — cTapuInii 0allT MaHTHUCCHI, 3aT€M, COOTBETCTBEHHO
— CpeHMI U MJIaAIINi 0aliThl MAHTHUCCHI.

[Tpumep:

OTBeT MOYMHEHHOTO YCTPOMCTBA C ajipecoM | Ha koMaHay uTeHus nepeMeHHol Tuma float (umeroreit
necaTuIHOe 3HaueHue paBHoe MuHyc 15,94 nunmn C17F0A3D (float)) naxomsiieiics B peructpe 0x07.

HUwms nons 3nauenue
Anpec noTYMHEHHOTO 0x01
OyHKIHS 0x03
Cuétunk OauT 0x04
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Hannsie (peructp 0x07) cr. 6aiiT
Hannblie (peructp 0x07) M. GaiiT
Hannsie (peructp 0x08) cr. 6aiiT
Hannbie (peructp 0x08) M. GaiiT
KontponbHas cymma ct. 6aiT
KonrponsHast cymma mit. 0aiT

9 Onucanue KOMaH/

9.1 Omucanue peructpoB npeodpaszopareins sepcun 2.0

0xC1
Ox7F
Ox0A
0x3D
0x31
0x66

[Iponomkenue npunoxenus: K

9.1.1 Onucanue perucTpoB, NOCTYMHBIX MO YTEHHUIO U 3aIMCH, COXPAHIEMbIX B 3HEPrOHE3aBUCUMON

MaMsTH, MpuBeieHo B Tabnuie K.12
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Taounuua K.12—Peructpsl, 10cTynHbIE IO YTCHHUIO U 3aIIMCH, COXPaHsAEMbIE B YHEPTOHE3aBUCUMOI

[Iponomkenue npunoxenus: K

namsITH
Adpec Anpec Gaiita Onucanue U IOMyCTUMOE 3HaUeHHue OaiTa
perucTpa
Yacrora npeoOpazoBanust AL
Crapmuii 0-8Tn
OailT 1"-16 '
0000h 232 '
Munanmmit Anpec ycrpotictBa B untepdetice csszu (01h...FFh)
OaiT
Crapummii Howmep BHyTpeHHEr0 nuanazona
OailT (A1 MHOTO/TMATIA30HHBIX )
Pa3mepHOCTH BBIXOJHOW BETHUUHBI
— 0 — % ot BepxHero npenena u3MepeHui
—1—1Tla
oot Muaammi ~2—«lla
6211‘/’1TIL —3—MiIla
— 4 — krc/em?
— 5 — MMHQ (MUILITUMETPBI PTYTHOTO CTOJI0a)
— 6 — MH20 (MeTpbI BotHOTO cTOJI0A)
— 7" — eMHUIBI TI0JIH30BATENS
[ocTosnuas nemndupoanus. 3Hauenus 0 —4.
0" — 6e3 nemnduposanus; 1 —a=0,5; 2—a=0,9;
3—a=095 4—a=098
Crapumii Sout.n = Soutn-1 ¥ o+ In* (1 -a)
OauT
0002h r7ie Sout n — 3HAYCHUE BBIXOJTHOTO CUTHAJIA N IHKIIA;
Sout_n-1 — 3HaUEHUE BBIXOJHOTO cUTHANA N-1 1UKIIa;
In — u3BMepeHHoe 3HaueHue N IUKJIIA;
0. — K03 UIHMEHT QUIbTpA.
Mnannmi
Gaiit Pe3zeps
CkopocTb 00MeHa 10 JIUHUU CBS3H, OO
Crapmuii 0—1200; 1— 2400; 2 — 4800;
OaiiT 3" — 9600; 4 —19200; 5 — 38400;
6 — 57600; 7 — 115200
0003h :
[Tapurer
Mnaamwui 0" — 4eTHOCTH
OaiiT 1 — HeYeTHOCTH
2 — OTCYTCTBHE MAPUTETA, 2 CTOMOBHIX OUTA
0004h Pezepn
000Fh P

3Ha‘{CHI/I$I, YCTaHAaBJIMBACMBIC TIPU HeKOppeKTHOﬁ 3aIlMcCu B pCrucTp
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[Iponomkenue npunoxenus: K

9.1.2 Onucanue peructpoB O3V, TOCTYITHBIX 10 YTCHHUIO U 3aIMCH, TpuBeeHO B Tabnuie K.13.

Taounumua K13 — Perucrpst O3V, 10CTYIHBIE 0 YTEHHUIO U 3aITUCH

Anpec AHP cc Omnwucanue U JOMyCTUMOE 3HaUeHHE Oaiita
perucrpa Oaiita
0010h 001Bh Peseps
001Ch 001Dh Bennunna KoppeKiuu napamerpa (4ucio ¢ IIaBarolieil 3ansToi)
001Eh Peseps
001 — ycTaHOBKa HIKHETO 3HAYCHHS PABHBIM HYIIIO;
003 — xoppekius HIKHEro 3Hadenus, B % o BIIU, na Benuuuny,
panee 3anucannyo o agapecy 001Ch...001Dh;
Crrapumii 004 — ycraHoBKa BepXHET0 3HaueHus, coorBeTcTBYoMIEero 100 %
001Fh . BIIU;
Oaiit .
008 — 3amyck u3MepeHuit;
00Ch — koppekrust BepxHero 3HaueHus, B % o BIIU, Ha Benuunny,
panee 3anmucanuyio 1o aapecy 001Ch...001Dh;
< 010h — Bo3BpallleHHE 3aBOJICKHX HACTPOCK
Anpec AHP cc Onwucanue U JOMYCTUMOE 3HaUeHHE Oaiita
perucrpa Oaiita
IToBTOpHAs HHHMIIHAIK3AIUS AaTYnKa. 3anuck Oaiita 005Ah mpuBenéT K
Y E— cOpOCY MUKPOKOHTPOJUIEpA, ITOCIIC YeT0 3HaYeHUE OyIeT OOHYIICHO.
001Fh Saii Komanna ucrosns3yercs ocie U3MEHEHHS PETUCTPOB, PACTION0KEHHBIX

no axpecam 000h...00Fh, st Toro, yToObI 3anucanHas HHGOpMALUs
00pabaThIBaIaCh MUKPOKOHTPOJLIEPOM (0€3 BBIKIIOUYCHUS TUTAHUS )

9.1.3 Onucanwue peructpoB O3V, 1OCTyNHBIX 10 YTEHUIO, puBeieHO B Tabnuie K.14.

Taobnauna K.14 — Peructpet O3V, 10CTynHbIE 10 YTEHUIO

A . .
Apee Anpec Gaiita Omnwucanue U JOMyCTUMOE 3HaueHue Oaiira
perucTpa

0020h Crapuuii 6ait Kon ycrpoticta. 3Hauenue 11h
Muaammii Gaift 3aB0/ICKOM HOMEp YCTpOMCTBa, cTaplInii GaiT
Crapuuii 6ait 3aBOJICKOIl HOMEp YCTPOICTBa, CpeTHUIN OANUT

0021h 3aBO/ICKOM HOMEp YCTpoicTBa, MIIaAIINHi GaiT
Munammmii 6ait 3aBOJICKOI HOMEp yCTPOMCTBA BRIYHCIAETCS 1O (hopmyIie:

N = 65536xHi+256xMID+Lo

Crapuuii 6aiit Bepcus 10, kog ASCII, mepsslii cuMBOI

0022h g =
Muaamwuit 0aiT Bepcus 110, kog ASCII, BTopoii cumBon

0023h Crapumii 6aift Bepcus I10, kog ASCII, Tpetuii cumBoa

Munamgmmii 6aiT

Bepcus I10, kon ASCII, yeTBEpThIii cHMBOIT

0024h... 0025h

Co crapmiero Oaiita

Bepxuuii npenen uzmepenus, [la (yucno ¢ miasaroiiei 3amnsToi)

0026h

Crapumii 6aift

Peructp craryca.

— 0 — nmaTuuk paboTaeT HOpMaIbHO

— 1 — meperpy3ka no gasnenuto (6onee 120 % BITN)
DTOT perucTp Takke MO>KHO IPOYUTaTh KoMaHa0i 07h

Moammmii OanT

00h — usmepenuit Het, 08 — uayT U3mepenus, 10h — usmepenus
3aBepIICHBI

0027h...0028h

Co crapmero Oaiita

3HavYeHHE BBIXOJHOTO CHTHAJA B YCTAaHOBJICHHBIX EIUHUIIAX
(4ucro ¢ nuaBaruel 3aniaTomn)

002%h... 002Ah

3HaueHue TeMIepaTypbl U3MEPSEMON cpebl (YHCIIO C MaBaroIlei
3aIsToN)

002Bh... 002Ch

Peseps
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9.2 ®opwmar Bepcuu 110

Bepcus 2.0 0x20 0x32 0x30 0x20

9.2.1 TIpeobpazoBanue uncna ¢opmara |EEE754 B necATHYHBIA BUII OCYIIECTBIISCTCS CIEAYIOIIUM
o0OpazoM:

1) Coxpanenue crapiiero oura 1 Oaiita (3HaKa 4ncia);

2) Casur 1-ro u 2-ro 6aiiToB Ha 1 MO3KIIMIO BIEBO /IS IMOJIyYeHHUs B 1-M OaiiTe moKas3arest CTCIEHH;

3) Cupur 2-ro Gaiita BpaBo Ha 1 OUT ¢ YCTAHOBKOM CTapIiero Oura;

4) IIpeobpazoBanue 2—4 6alTOB B IEJIOC

baiit 2 X 65536 + baiit 3 % 256 + baiit 4;
5) YMHOKeHHE MMOTyYeHHON BeTUYnHbI Ha 2 B cTernenu (0ait 1-150) u BoccTaHOBIIEHHE 3HAKA YKCIA.

[Tpumep:
00000000h =0
3F800000h =1
C1CCCCCD =-25,6

9.3 Orpanunuenus nHGOPMAITMOHHOTO OOMEHA

9.3.1 IlpeobpazoBarenu oOecCIeUMBAIOT Tay3y IEpe]l HadajJoM OTBETa HE MeHee 3,5 Oailt s
ckopocrei oomena 1,2—19,2 k6o wnm 1,75 mc muist ckopocteit 38,4—115,2 k6o.

9.3.2 MakcuMaibHOE KOJIMYECTBO PErHUCTPOB JJI OAHOW omepanuu urenus — 8 (16 6aiToB); 3amucu
— 4 (8 OaiiToB).

9.4 Anroput™m pabOTHI C JATYMKOM MOHMKEHHOT'O YHEPTOTOTPEOICHHS

9.4.1 3anuck komangoit 0X10 3nauenue 0X0800 B komanaHOE ca0BO (aapec MODBUS 0x1F);
9.4.2 Oxumanue 65 Mc;
9.4.3 Omnpoc komanmoit 0X03 peructpa craryca (agpec MODBUS 0x26);

[TomryuuB oTBeT Ha koMaHAy 0X03 cTaTyca, mpoaHaTU3UPYUTE €TO.
Ta6muma K.15. Ananu3 3HaueHuii OMTOB B cTapiieM OaiTe cTaTyca

bur4 | bur3 Pesyibrar
0 0 WN3mepenuit He ObUIO, NOBTOPUTH anmroput™ c¢ m. 9.4.1 (ecnu curyanus
TIOBTOPSETCSI MOJIPSI/L TPU pa3a, TaTYUK HEHCIIPABEH).
0 1 Uepes 25 Mc OBTOPUTH aITrOpuT™ C 1. 9.4.3;
nepexoauM 1. 9.4.4.
1 0 W3mepeHnus 3aBepiieHbl

Ecnu npountan Tonbko craryc (1 cioBo mo agpecy 0X26), To €ro cCOCTOSIHUE HE U3MEHUTCS.
Ecnu npu 3ToM npounTansl 1aHHbIe (3 cioBa ¢ aapeca 0X26 wiu 2 cioBa ¢ aapeca 0X27), To
cTaTyc NpuHUMaeT 3HaueHue (0 — «u3MepeHuil He ObLIo».

9.4.4 Cuwurath 3HaueHue P (anpec MODBUS 0x27) komanmoit 0xX03.

9/080920
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