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Hacrosiee pykoBOJICTBO MO JKCIUTyaTallMM PacHpOCTpaHseTcss Ha mpeoOpa3oBaTend AaBIICHUS
m3Mepurenbabie C/IB ¢ nmdpoBeiM BeIXOTHBIM cHurHasioM ¢opmata RS485 (B mampHeiimem —
npeoOpas3oBaTenm), COAEPKUT CBENEHUs 00 YCTpPONCTBE M MpPHUHILUIE paboThl MpeoOpasoBareneil,
TEXHUYECKHUE XapaKTEPUCTUKU W JpPYyrue CBEACHHUS, HEOOXOAMMBbIE ISl MPABUIBHOW JKCIUTyaTallUH
(Mcmonb30BaHMs, XPAaHEHUS U TEXHUYECKOTO 00CTy>KMBaHUs1) Mpeodpa3zoBaTeiei.

[TpeobpazoBarenmu CJ/IB-EX otHOCSTCS K 000pynoBanuto rpymmsl || u npeanasHadeHsl A paboThl
BO B3PBIBOOIMACHBIX YCIOBHSX C BHUIOM B3PBIBO3AIIUTHI «MCKPOOE30MacHas dJIEKTpUYECKas Ienb i» |
mapkupoBkoi B3pbiBo3amuTel «OEX ia [1C T5 Ga X» unu «0EX ia 11C T3 Ga X».

[IpeoOpaszosarenn CIB-EX ¢ mapkupoBkoit B3pbiBo3amutsel «0Ex ia IIC TS5 Ga X» moryt
npumenstbest corinacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u npyrux HOpMaTHBHBIX
JIOKYMEHTOB, PErIaMEHTHPYIOIIUX NPUMEHEHUE 3JEKTPOOOOPYAOBaHMS BO B3PHIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa3oBbIBaThCsl B3pbiBoonacHble cMecu kareropuu [IA, 1IB, IIC rpynn T1 — T5.

[TpeoOpaszoBarenun CJIB-EX ¢ mapkupoBkoit B3psiBo3amuthl «0Ex ia IIC T3 Ga X» moryr
npumensTbest corinacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u npyrux HOpMaTHBHBIX
JOKYMEHTOB, PErIaMEHTHPYIOIIUX NPUMEHEHUE 3JEKTPOOOOPYAOBaHMS BO B3PHIBOOMACHBIX 30HAX, B
KOTOPBIX MOTYT 00pa3oBbIBaThcsl B3pbiBoonacHble cMecu kareropuu 1IA, 1IB, IIC rpynn T1 — T3.

[Turanue mpeoOpazoBareneld OMKHO OCYIIECTBIATHCS OT OapbepoB 0O€30MACHOCTH, OJIOKOB C
BBIXOJHBIMU UCKpoOe3onacHbIMU TiensiMu ¢ mapameTrpamu: Uo < 5,0 B, lo < 100 MA, Co > Ci + Ck,
Lo > Li + Lk, umeronux cepTuukat COOTBETCTBHSL.

3HaK «X», CIeAYIOUIMI 32 MapKUPOBKOI B3pbIBO3aLIUTHI IpeoOpazoBateneit C/IB-Ex, o3navaer:

- MOHTa)X U 3KCILTyaTalus npeoOpa3oBaTesiell JOIKHBI HCKIII0YaTh HArPEB 3JIEMEHTOB KOHCTPYKLIUU
npeoOpas3oBareseil Bblllle TeMIEpaTypbl, JOIMYCTUMON ISl AJIEKTPOOOOPYIOBAaHUS COOTBETCTBYIOIIETO
temneparyproro kiacca no 'OCT 31610.0;

- MOAKJIOYaeMble K MpeoOpa3oBaTesisiM HCTOYHUK MUTAHUS U JPYrHe 3JIEKTPOTEXHUYECKUE
yCTPOMCTBA MOJDKHBI WMETh HCKpoOe3omacHble snekTpuueckue menu mo ['OCT 31610.11, a ux
uckpoOe3onacHele TapaMeTpbl (YPOBEHb HUCKPOOE30MacHOW JIIEKTPUYECKOW IeMH W TOArpymia
000pyI0BaHus1) TOJIKHBI COOTBETCTBOBATH YCIOBHSIM MIPUMEHEHHUS IpeoOpazoBaTeiell BO B3pbIBOONIACHON
30HE;

- MIPH SKCIUTyaTaluu B 30He Kiacca 0 mpeoOpa3oBaTenu HEOOX0AUMO o0eperaTb OT MEXaHMUECKUX
yZapoB BO n30exkaHue o0pa3oBaHusl GPUKIMOHHBIX HCKD;

- B3pbIBO3alINTa NpeoOpa3oBareneil o0ecrneunBaeTcs Mpu MaKCUMAJIBLHOM JIaBIIEHUU B MarucTpay,
HE TIPEBBIIIAIOIIEM 3HAaYEHUS, TOIMYCTUMOTO JUIsl JaHHOW MOJIENH NpeoOpa3oBaTels.

Hns sxcrumyataruu  nipeodpasoBarteneid C/IB-EX momyckaeTcst mepcoHas, O3HAKOMHUBIIHUHCS C
HACTOSIIIUM PYKOBOJCTBOM MO OJKCIUTyaTanuu, riaBoit 7.3 I1YD, rmasoit 3.4 IITOJ3II, TIOTIY,
I'OCT IEC 60079-17.

[Ipeobpazosarenu C/IB-EXP otHOcsATCSs K 000pynoBaHMIO IpymIibl | 1 ipeaHa3HaYeHbI UTsE Pa0OTHI
BO B3PBIBOOIMACHBIX YCJIOBHUSX C BHIOM B3PBIBO3AIIUTHI «MCKPOOE30MacHasi JIEKTpUYecKas Iemb i» H
MapKupoBkoi B3pbiBo3amuThl «PO Ex ia [ Ma X» B moa3eMHBIX BBIPAOOTKAxX MIAXT U UX HA3EMHBIX
CTPOEHUSIX, OTACHBIX MO PYJIHUYHOMY Ta3y H MbUIH.

[Muranue mpeoOpa3oBareneii MOMHKHO OCYIIECTBIATHCS OT OapbepoB OE30MACHOCTH, OJIOKOB C
BBIXOJHBIMH HCKpoOe3omacHbIMU 1iemsiMu ¢ mapamerpamu: Uo <5,0B, lo <100 mA, Co>Ci+ Ck,
Lo > Li + Lk, nMeronux cepTU(HUKAT COOTBETCTBUSI.

3Hak «X», CASAYIOIIMHN 32 MAapKUPOBKOHN B3pHIBO3AIINTHI peoOpazoBateneii C/IB-ExP, o3navaert:

- MOAKJIOYAaeMble K MNpeoOpa3oBaTeNiIM HCTOYHUK MUTAHUS M JPYrHe 3JIEKTPOTEXHUYECKUE
YCTPOWCTBA JIOJDKHBI HMMETh HCKpoOe3omacHble anekTpuueckue nenu mo ['OCT 31610.11, a wux
UCKpoOe30macHple MmapaMeTphl (YpOBEHb HCKPOOE30MAacCHOM JIEKTPUUECKOM Ienmu | MOArpyImna
000pyI0BaHus1) TOMKHBI COOTBETCTBOBAThH YCIOBHSIM MIPUMEHEHUS IIpeoOpazoBaTeiell BO B3pbIBOONACHON
30HE;

- MIPH SKCIUTyaTaluu B 30HE Kiacca 0 mpeoOpa3oBaTenu HEOOX0AUMO 00eperaTh OT MEXaHHUECKUX
yZIapoB BO n30exaHue 00pa3oBaHusl PPUKIIMOHHBIX HCKD;

- B3pbIBO3amuTa mpeoOpaszoBareneit CJIB obecreumBaeTcss MpH MaKCUMAalIbHOM JaBICHUHU B
MarucTpaiu, He MPEBBIIIAIONIEM 3HAYEHHUsI, JOIYCTUMOIO JUIsl JaHHOW MOJIEH peoOpa3oBaTels.

Jnsa skcrutyaranuu npeoOpaszoBateneit C/AB-EXP nomyckaercst mepcoHan, 03HaAaKOMHUBLIMHCS ¢
HACTOSIIIUM PYKOBOJICTBOM IO AKCILTyaTanuu, rinasoi 7.3 I1YD, rnasoii 3.4 ITTOOIL.
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[TpeoOpa3oBareny B3pbIBO3ALIUIIEHHOIO UCIIOIHEHUS! COOTBETCTBYIOT KOMILJIEKTY JOKYMEHTALUU
AT'BP.406239.001-03 wmm AI'bP.427.00.00, tpeboBanmsam T'OCT 31610.0, TOCT 31610.11,
I'OCT IEC 60079-14, rmase 7.3 ITYD, 'OCT 12.2.007.0, TOCT 12.2.003.

[IpeoOpa3oBareny BBITYCKAIOTCS, B 3aBHUCHMOCTH OT HWCIOJHEHHUS, OJHONPENCIbHBIMA U
MHOTOIPEEIbHBIMU.

[Ipy BbIIyCKE HW3rOTOBUTENEM  XapaKTEPUCTHKA BBIXOJHOTO  AJIEKTPUYECKOTO  CUTHAJIa
npeoOpa3oBarenell HacTpanBaeTcs Ha BepxHUi npeaen usmepenus (BIIN) B cooTBeTcTBUM € 3aKa30M.

3unauenue BIIU BeiOupaercs o crangaptaomy psiay aasiaeHuit 'OCT 22520 unu B COOTBETCTBUHU C
3aka3oM BelOMpaeTcs 3Hauenue BIIU, oTnuyaromieecs ot CTaHIapTHOTO.

[Ipumep 3anucu 0003HAYEHUS MHOTOINpPENENIbHOIO Ipeodpa3zoBaTesss HpU €ro 3aka3e U B
JOKYMEHTAILUH JPYToil MPOAYKLUH, B KOTOPOH OH MOXKET ObITh IPUMEHEH:

[IpeoOpa3oBarenb OOMIETPOMBIIIIEHHOTO UCIIOJIHEHUS, A1 U3MEpPEHUsI U30BITOUHOTO JABJICHUS C
BepxHumHu mpenenamu usmepenus 1,0 (0,6, 0,4) Mlla, MHOTONIpEIETbHBINA C AaBTOMATHYECKHM BBIOOPOM
MPEeNIOB U3MepeHus, ¢ NU(POBBIM BHIXOAHBIM curHasiom RS-485, ¢ mudposeim 3B, kmumarndeckoro
ucnonaenus Y XJI kareropuu pazmenienus 3.1, Ho a7 paOOThI IPU TEMIIEPAType OKPYXKaroleil cpebl OT
munyc 40 °C no mmoc 80 °C, mpenen J0mycKaeMOoro 3HAYECHHsI JOMYyCKaeMOW OCHOBHOM MOTPENTHOCTH
+0,25 %, npeznen QOMyCKaeMOro 3Ha4€HHUs JOINOJIHUTEIbHON TemnepaTypHoil norpemsocta £0,1 %, co
mryuepoM tuna M20x1,5, 6e3 wunHgukaropa, c¢ coenuHuteneMm tuna DIN 43650A, rpynna
npuieBnarozamuTsl [P65, ¢ HanpskeHneM nuranus ot 3 10 3,9 BOJIBT, CO BpEMEHEM YCTaHOBKHU BBIXOJHOTO
curnana Menee 100 Mc, marepuan MeMOpaHbl U MOJIOCTEH, KOHTAKTUPYIOIUX C U3MEPSEMON Cpeo —
TUTAHOBBIH CIIJIaB — 0003HAYaeTCA:

CJ1B-1-1,0-0,6-0,4-MA-RS485-DC312-0605-91-K00 AI'bP.406239.001TY

1 OIIMCAHHUE U PABOTA

1.1 Ha3nauenue

1.1.1 IIpeoOpa3oBarenu NpeaHA3HAYEHBI JJs HEMPEPBIBHOTO H3MEPEHUs U INpeoOpazoBaHMs
JIaBJIEHUsT aOCOIIOTHOTO, M30BITOUHOTO, PAa3peKEHUs, NaBICHUS-PA3pPEKEHUs, PA3HOCTH IaBICHUH U
THJIPOCTATUYECKOTO JIaBICHUS HEUTPAJIbHBIX U arpeCCUBHBIX, Fa3000pa3HbIX U )KUIKUX Cpel B IU(PPOBOI
curnan Ha 6a3e untepgeiica RS485.

OO0nacTb NPUMEHEHUS: METPOJIOTHYECKHE CIyXKObl, aKKpEIUTOBaHHbIE Ha MPABO IOBEPKH U
KaTMOpPOBKH CPENICTB M3MEPEHUsS JABICHHS, CUCTEMbl aBTOMATHYECKOTO KOHTPOJIS, PErYJIHPOBAaHUS U
yINpaBJIEHUS] TEXHOJOTMYECKUMH TMpOoLEecCaMM Ha NPEANpUSATHIX Ta30BOM, MeTaJulypruueckoi,
XUMUYECKOH, TUIIEBOM OTPACIISIX MPOMBIIITIEHHOCTH.

1.1.2 Jluana3oH Temmeparyp pabodeil cpebl Ha BXOJie B IPUEMHHUK JIaBIeHUs peoOdpa3oBaTeneil B
3aBUCHMOCTH OT UCHOJIHEHUs oT MuHYC 50 1o mmoc 125 °C.

1.1.3 Pabouas cpema ansa mpeoOpa3oBaTeNsi — JKUIKOCTH (B T.4. Maclia, TU3EJbHOTO TOILIWBA,
Ma3yTa, KepocHuHa, OEH3MHA), TTap, ra3bl, TApOTa30BhIe U Ta30BbIe CMECH (B T.4. Ta3000pa3HbI KUCIOPOA U
KHCJIOPOJIOCOIepKalIie Ta3oBble cMecu) mpu gaieHuu g0 100 MIIa. PaGouas cpema He moJDKHA
KpUCTAJIJIN30BaThCS WM 3aTBEP/IEBATH B IPUEMHHUKE JIaBJICHUS.

1.1.4 TIpeo6pazoBarenn otHocarcs K uzaenusam [TKPTIT (ITpuGopsl KOHTPOJIS U PEryIUpPOBAHHUS
texHonornueckux mnporeccos OCT P 52931).

1.1.5lo ycroluMBOCTM K MEXaHHYECKUM BO3JIEHCTBHSIM IpeoOpa3oBaTeNy  SBISIOTCA
BUOpoycToitunBbiMU U co0TBETCTBYIOT 110 ['OCT P 52931 koncTpykTuBHble ucnonnenus K00, K10, K20,
K02, K04, K14, K24 coorBeTcTBYIOT KiaccupukauonHoi rpynne G2 1 BO31eHCTBHIO MHOTOKPATHBIX
MEXaHWYECKHX yJapoB TIPH MMKOBOM 3HAYEHHH yaapHoro yckopenus 98 m/c? (10g) u amurensHocTr 2-50
MC, NTpeoOpa3oBaTeIn OCTATbHBIX KOHCTPYKTUBHBIX UCIIOJHEHUN COOTBETCTBYET rpymme V2.

1.1.6 o ycTOWYMBOCTH K KITMMATUIECKUM BO3JICHCTBHSM ITPe0Opa30BaTEIH B 3aBUCUMOCTH OT BUA
ucnonHeHus: coorBeTcTBYIOT o 'OCT 15150 rpynnam YXJI3.1, V2, T3, TB2, TB4, YXJI4.2, OM4, OMS.

1.1.7 Ilo ycTOMYMBOCTM W MPOYHOCTH K BO3ACUCTBHUIO TEMIEPATyp OKpYKaloIeld cpeabl U
BJIAKHOCTH NpeoOpazoBarenu oTHocsTes K rpynnam C1 mo 'OCT P 52931.
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1.1.8 IlpeoOpazoBaTenu OTHOCATCA K U3JEIHUSIM OJHOKAHAJIBHBIM, OJHO(YHKIIMOHAIBHBIM,
BOCCTaHABJIMBAEMBIM 1 PEMOHTHPYEMBIM TOJIBKO B YCIIOBHSAX MPENNPUATUSA-H3TOTOBUTEIIS.

1.1.9 [lo creneHu 3amUTHl OT NMPOHUKHOBEHUS MIBLIM U BOJBI MPeoOpa3oBaTeNN COOTBETCTBYIOT
rpymmam P54, IP65, IP68 ¢ makcumanbHO# riryounoii morpyskenus 250 m mo 'OCT 14254,

1.1.10 KoHcTpykuMsi ¥ TOKpBITHE MpeoOpa3oBareneil 00ecrneynBalT YCTOMUMBOCTh K MaclaM H
MOOIIIUM BEIECTBAM.

1.1.11 TIpeoOpa3oBaTenu mpeaHa3HAUYEHBI ISl pabOTHl MpH aTMOcepHOM naBieHuHu OoT 66,0 mo
106,7 kIla (ot 498 mo 800 MM pT. CT.) U COOTBETCTBYIOT rpymiie ucronHeHus P2 mo 'OCT P 52931.

1.1.12 IlpeoGpa3oBaTenu He COAEP)KAT MaTEpHaOB M BEILIECTB, BPEIHBIX B HKOJOTHUYECKOM
OTHOIICHUH /ISl YEJOBEKAa M OKPYKAIOUIeH Cpeipl, MO3TOMY IPH SKCIUTyaTanud (MIPUMEHEHHN),
UCHBITAHUAX, XPAHEHUH, TPAHCIIOPTUPOBAHUM M YTHJIM3ALMU HE OKa3bIBAalOT BO3JCHCTBHUS, OMACHOTO B
HKOJIOTUIECKOM OTHOIIICHUH.

1.1.13 IlpeanpusiThe-U3roTOBUTENb OCTaBIsET 3a COOOW IMpaBO HAa H3MEHEHHE KOHCTPYKIHH
npeodpasoaresneit C/IB 1 TUIIOB KOMIUIEKTYIOIUX U3AeIui 0e3 yXyALEeHUs ero XapaKTepUCTHK, KpoMe
npeobpasoareneit CIB-Ex u C/IB-ExP.

1.1.14 CIB-Ex ¢ mapkupoBkoii B3psiBo3auiuThl «0Ex ia IIC TS Ga X» umeroT B3pbIBO3alIUIIEHHOE
UCIIOJIHEHHUE C BHJIOM B3PBIBO3ALIUTHI — HCKPOOE30IacHast 3JICKTPHYECKast LETb «ia» U MOTYT IPUMEHSATHCSI
cormacio TP TC 012/2011, T'OCT 31610.0, I'OCT 31610.11 u npyrux HOpPMaTUBHBIX JOKYMEHTOB,
periIaMeHTHPYIOIUX IPUMEHEHHE JIEKTPOOOOPYI0BAHUS BO B3PHIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT
oOpa3oBsIBaThcs B3pbiBoomnacHbele cMecu kateropuu IIA, 1IB, IIC rpynn T1 — T5.

1.1.15 CB-Ex c mapkuposkoii B3psiBo3aiuThl «0Ex ia IIC T3 Ga X» umMeroT B3pbIBO3AIUIIEHHOE
UCIIOJIHCHHUE C BHIOM B3PBIBO3AIIUTHI — HCKPOOE30IacHast 3JICKTPUUYECKAst LIETb «ia» U MOTYT IPUMEHSThCSI
cornmacio TP TC 012/2011, T'OCT 31610.0, I'OCT 31610.11 u apyrux HOpPMAaTHUBHBIX JOKYMEHTOB,
perIaMeHTHPYIOIUX MPUMEHEHHE AJIEKTPOOOOPYIOBAHUS BO B3PHIBOOIIACHBIX 30HAX, B KOTOPHIX MOTYT
00pa3oBbIBaThCs B3pbIBoONacHble cMecH kareropuu 1A, 1IB, IIC rpynn T1 — T3.

1.1.16 CAB-ExP ¢ mapkupoko# B3pbiBo3amuthl «PO EX ia | Ma X» umeror B3pbIBO3alMIIEHHOS
UCIIOJIHEHHE C BUIOM B3PBIBO3AIIUTHI — HICKPOOE30MacHask AJICKTPHYECKasl LIETb «ia» 1 MOTYT IPUMEHSITHCSI
cornmacio TP TC 012/2011, TOCT 31610.0, TOCT 31610.11 u apyrux HOpPMAaTHUBHBIX JOKYMEHTOB,
PEriIaMEeHTHPYIOIUX MPUMEHEHHE 3JIEKTpOOOOpYIOBAHMS BO B3PHIBOOMACHBIX 30HAX IOA3EMHBIX
BBIPA0OTKAX IIAXT U UX Ha3eMHBIX CTPOSHHSIX, OMACHBIX 110 PYJAHUYHOMY Ta3y H MBLIH.

[Tapamerpsr Ui < 5,5 B, 1i <100 MA, Ci < 12,0 Mx®, Li <2 mxl'H, Pi <20 MBrT.

1.1.17 CrpyxkTypHas cxema yCIOBHOTO 0003HaUYEHUs Ipeodpa3oBarTeseil 1aBIeHUs N3MEPUTENbHBIX
npuBeieHa B Tabnuiax A.1—A.14 npunoxeHus A.

1.2 TexHmyeckue XapakTepUCTHKHU

1.2.1 OcHOBHBIE TEXHUYECKHE XapAKTEPUCTUKHU ITPUBEICHBI B TACIIOPTE (ITUKETKE) HA KOHKPETHBIH
npeodpa3oBaTeb.

1.2.2 TIpeobpazoBareny yCTOWYMBBI K BO3/AEHCTBHIO UCTIBITATENBHOTO JABJIEHHUS B COOTBETCTBUU C
Tabnumen 1 1 BBIACP)KUBAIOT TIEPETPY3KY UCTIBITATEIBHBIM JJABICHUEM B TeUeHUE 15 MUHYT.

1.2.3 IIpeobpazoBareny U3OBITOYHOTO JABJICHUS - MPOYHBbIE M T'€PMETUYHbIE NOCIE BO3/IECHCTBHS
MpeeNIbHO-A0MYCTUMOTO MTEPErPy30YHOTO JaBJICHUS JITUTEILHOCTHIO He 6oJiee | MUHYTHI B COOTBETCTBUU
¢ Tabnunein 2.

1.2.4 TIpeoOpa3oBarenn pa3HOCTH MAABIEHHWHA - MPOYHbIE W TEPMETHYHBIC IIOCJIE BO3JCHCTBHS
MPEENIbHO-A0NYCTUMOIO pabo4yero M30BITOYHOIO JABJIEHHS [UIMTENBHOCTBIO He Oosiee 1 MHHYTHI B
COOTBETCTBUHM ¢ TabimieH 3.
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Tabnwuma 1 — BelnuynHbl HCTIBITATEILHOTO AABJICHUS IpeoOpa3oBaTesci

Bepxuaue npenensl u3MepeHuil HcneiTatensHoe gaBiaeHUE, Tpucaanue
(BITN), MIla B % ot BII1

Or 0,01 no 16 BxirOU. 125 —

Cs. 16 » 60,0 » 115 —

» 60,0 » 100,0 » 110 —

IIpumMeuaHnus4

1 dns mpeoOpa3zoBaTeneil JaBleHUs-pa3peKeHUS BEPXHUHN Mpeiesl U3MEPEHHsT IPUHUMAETCS 10
N30BITOYHOMY JIaBJICHUIO.

2 Jlns mpeoOpa3zoBaTelieil abCOMIOTHOTO AaBJICHHS ¢ BepXHUM npenenoM Hke 100 klla ucmpiTaTenbHOE
JIABJICHUE PABHO aTMOC(hepHOMY.

Tabnunoa 2 — BenuuuHbl OpENENbHO-AONYCTUMOIO  IEPErpy304HOrO  JABJICHUSA  JUIS
npeoOpaszoBareneil abCOIOTHOI0, H30BITOYHOTO, JaBJIECHUS-Pa3pPEKEHHsI, M THJIPOCTATUYECKOT 0 IaBIECHUS
IIpenenbHO-A0MyCcTUMOE

Bepxuue npenensr usamepenuii (BIIM), MIla | mneperpy3ouHoe naBiieHHE, [Ipumeuanue

MlITIa

Ot 0,01 1o 0,06 BxIIOU. 0,1

Cs. 006 » 0,25 » 0.8 s mpeobpazoBaTeneit

» 025 » 1,0 » 4,0 C TIPEIeNIOM OCHOBHOM

» 1,00 » 2,5 » 7,5 MOTPENTHOCTH, PAaBHOM

» 250 » 6,0 » 18,0 iy Beillle 0,2 %

> 6,00 » 16,0 > 70,0

» 16,00 » 100,0 > 110,0

Ot 0,25 » 0,40 » 0,6 .

N 060 » 160 > o5 Jlns mpeoGpaszoBareneit

> 2’ 50 4’00 > 6’0 C IpeieiaMi OCHOBHOM

Cs. 400 » _ 1000 » 16,0 MOPEILHOCTIH, PaBHOH

. ’ ] L] | V)
Or 1600 » 40,00  » 60,0 0.15% m ke
Cs. 40,00 » 100,00 » 110,0
IIpumeuganune— IlpeoOpasoBarenn ¢ TPeNeNbHO-JOMYCTUMBIM TI€PETPY30YHBIM JIaBJICHHUEM,

OTJIMYAIOIIUMCS OT TaOJIUIIBI 2, UMEIOT B MapkupoBke o0o3HaueHne PXX, riae XX — neperpy3o4Hoe JaBlicHUE B
MITa.

TaoOnuma 3 — BenuuuHbl NOpENEIbHO-IOMYCTUMOTO  MEPErpy304YHOr0  JABJICHUS  JJIA
npeoOpasoBaresiell pa3HOCTH AaBICHUI
IIpenenbHOE HOMyCcTHMOE IIpo6Hoe
BepxHue npeaenst uaMepeHuii pabouee U30BITOUHOE JaBJICHHE, [Mpumeuanue
nmasienne, MIla MIla
Ot 0,06 xI1a 1o 4 xIla BKmrOuY. 4 6 Ucnomnaenus K21
Cs. 4 klla» 10,0kIla » 10 15
Ucnonnenuns K21

Cs. 10,0 x[Ta» 16 MIla » 25 35

Bce npenernsr 6 9,5 Ucnonnenne K24

1.2.5 [IpeoOpazoBarenyn pa3sHOCTH [aBJICHUH, HWCKI0Yas wucrnonHeHne K24, BbIIepKUBarOT
IEPErpy3Ky CO CTOPOHBI IUIFOCOBOM M MHHYCOBOM KaMep B TeueHHUE | MHMHYTBI OJHOCTOPOHHHM
BO3/ICHICTBUEM [1aBJICHHS PAaBHOTO IPENEIbHO JAOIycKaeMoMy paboueMy H30BITOYHOMY MIaBJICHUIO,
npeoOpas3oBarenu ucnonHeHus K24 — oaHOCTOpOHHIO Neperpys3ky aaeieHueM, paBHbiM BIIM co
CTOPOHBI MUHYCOBOM Kamepbl M yIBOCHHOMY 3HadueHuto BIIM co cToponsl mirocoBor kamepsl. Jlis
yCTpaHEHUs! BO3MOKHOT'O BIMSHUS IIEperpy3Ku Ha XapakTepUCTUKU MpeodpazoBaTesieil mocie ee CHATUS
HE00X0IMMO MPOBECTH MOJICTPONKY HauaIbHOI'O CUTHAJIA.
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1.2.6 Tlpenensl pomyckaeMod JONOJHHUTEIbHOM MOrpeImHoCcTH mpeoOpa3oBaTesiell  pa3HOCTH
JABJICHUS MIPU JIBYXCTOPOHHEM HArpyXeHHH pabodyuM H30bITOYHBIM JABJIEHUEM JOJKHBI ObITh, % OT
BIIN:

¢ BIIN no 1,6 xlla BKIIOYATEILHO +0,2%;
¢ BIIN cBemie 1,6 xIla mo 10 klla Bkmountensno  +0,1%;
¢ BIIU cBeimre 10 xI1a +0,025%.

1.2.7 Bapuanuus BBIXOJHOTO CHTHaJla HE JOJKHA MPEBBIIIATHh MOJIOBUHBI MPENENOB JOMYCKAEMOM
OCHOBHOM TOTPEIIHOCTH, KpOMe MpeodpazoBaTeiell ¢ mpeeaaMu J0MyCKaeMOil OCHOBHOM MOTPEIIHOCTH
0,1 %, y KOTOpBIX Bapualus He JOJDKHA MpeBbIaTh 75 % MpenenoB OMycKaeMoll OCHOBHOM
MOTPEIIHOCTH.

1.2.8 DnexTpuyeckoe nmUTaHue mMpeoOpa3oBaTeneil OCyLIECTBISETCS OT MCTOYHUKA MOCTOSHHOTO
ToKa HampsbkeHueMm ot 3,0 1o 5,5 B, mynbcanust He qoimkHA npeBbimath £0,5 % 3HaUYeHUs HANPSHKEHUS
MIUTAHUS.

1.2.9 Tluranue npeodpazosareneii C/IB-EX 10MKHO OCYIIECTBIATHCS OT OapbepoB 0€30MacHOCTH,
OJIOKOB ¢  BBIXOJHBIMH  HCKpoOe3omacHeIMM 1emsmMu ¢ mapamerpamu  Uo < 50 B,
lo <100 MA, Co > Ci + Cx, Lo > Li + Lk, umerormmx ceptuukatr COOTBETCTBHS.

1.2.10 TIlorpebisieMblil TOK OT UCTOYHHMKA MUTaHUA — HE Oosee 3 MA.

1.2.11 TortoBHOCTH OTBeTa TpeoOpa3oBaTelis IMOCIE BKIIOYCHHS MHUTAHUS 4Yepe3 BpeMsi MEHee
100 mc.

1.2.12 JlonmonHuTENbHAs TIOTPEIIHOCTh, BBI3BAaHHAS W3MEHEHHEM HANPSDKCHHUS [HTAHUS M
BO3/ICHCTBUEM BHELIHETO MEPEMEHHOI0 MAarHUTHOTrO Mo Hanpsuk€HHOcThIO 400 A/M, yactoTtoit 50 I'rg
WJIM BHENIHETO TOCTOSHHOT'O MAarHUTHOTrO Tojs HanpspkéHHOCcThIO 400 A/Mm, He mpeBsimaet 0,02 % ot
JIONIOJTHUTEIbHON OCHOBHOW MOTPEIIHOCTH U HE HOPMUPYETCSL.

1.2.13 IlpeoOpa3oBaTenu — MPOYHBIE PU BO3ACHCTBUN CHHYCOMAAIBLHON BUOpPAIINK B JHAINa30HEe
gactor 5-2000 Il Ipy aMIIUTYIHOM 3HaueHuH yckoperus 98,0 m/c? (~10g).

[TpeoOpa3oBarenu yCTOWYHMBHI K BO3IEHCTBHIO MEXAaHUYECKHUX YAAPOB MHOTOKPATHOTO IEHCTBHS C
IIMKOBBIM yJapHbIM ycKopenueM — 50 m/c? (~5g).

1.2.14 Macca npeoOpazoBaTeneil u rabapuTHble pa3Mepbl (0e3 KOMITJIEKTa MOHTa)XHBIX 4acTeil)
IIPUBEJCHBI B rabapuUTHOM YepTerke Ha mpeoOpa3oBaTesn B MpuilokeHuu b.

1.2.15 Cpennee Bpems HapaOoTku Ha oTka3 182 000 gacos.

1.2.16 Ha3znaueHHBIN CpOK CiIy)Obl — He MeHee 20 JieT.

1.2.17 V3onsamust DSIEKTPUYECKUX IeTeld mnpeoOpa3oBareneld BBIICPKUBACT UCIBITATEIbHOE
HanpsKeHUEe B COOTBETCTBHUHU C Tabnuuei 4.

1.2.18 IlpeoOpa3oBaTenu HE BBIXOIAT U3 CTPOS MPH OOpBIBE JIMHUH CBSI3H, P KPATKOBPEMEHHOM
(ae 6omee 10 ¢) KOPOTKOM 3aMBIKAaHUH JIMHUH CBSI3H.

1.2.19 Tlomaua HampsHKEHUS MUTAHUST OOPATHOM MOJISPHOCTH HA TPEOOPa30BaTEIH HEJOMyCTHMA.

1.2.20 ComnpoTHBieHHE U3OJISIIIMN TIPeoOpa3oBaTeIeii MpUBEICHO B TabnwuIle 4.
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TabOnm Ioa 4 — BI/I)I 1 3HAYCHUC UCHBITATCIIbHOTO HAIIPAKCHUS IIPU ITPOBEPKE SHCKTqueCKOﬁ
IMPOYHOCTHU HU30JIALNUHN, SJICKTPHUICCKOEC COIMPOTHUBIICHUC NU30JISIIUN

JeflicTBytolee 3HaYCHUE UCTIHITATEILHOTO
HaIPsHKEHUS TIEPEMEHHOTO TOKA 9aCTOTOM
50 I'l mpaKkTUYECKU CUHYCOUJANbHON
¢dopMmbI ¢ k03D HUITMEHTOM aMIUTUTYIBI HE
xyxe 1,414+0,099, Badd, He MeHee

HopMsI anekTpudeckoro conpoTuBieHus usonsaun, MOwm, He
MEHEe

IpU BEPXHEM

B Ipu OTHOCHUTEIIBHOU 3Ha4YC-HUU
B HOpPMAJIBHBIX

IIPU OTHOCUTEIBHOMN
BIAXKHOCTH 95+ 3 % 1

HOpPMAaJIbHBIX | BIakHOCTH 95 + 3 % u MIpeAEIIbHON
ycioBusix | Temmepatype 35+ 5 °C YCIOBHAX paboueii TeMnepaToyépe 35+
TeMIepaTypbl
s obuienpomeriensoro ucrnonaenus CJB
300 | 240 | 100 | 20 | 5
st B3peiBozamumiéHHbIx ucnonuenuit C/IB-Ex u CIB-ExP
500 | - | 100 | — | —

1.2.21 TIO npeoOpa3oBarenss NpeaHA3HAYCHO Ui IPUEMa  DJIEKTPHUYECKOTO  CHTHaja
YyBCTBUTEIHHOTO 3JIEMEHTA, MPOMOPIIHOHAIBHOTO ero ehopMaIy OT IPUI0KEHHOTO JaBICHUS.
3HaueHue UGPOBOTO KOJAAa CUTHANA, HOPMHPOBAHHOE B IIMPOKOM JMalla3oHe TeMIepaTyp,
npeoOpaszyercsi B 3HAYCHHUE JTABIICHHSL.

[10 unenTuduupyeTcs MyTeM BbIBOJIa HAUMEHOBAHUS U HOMEpa BEPCUU Ha IUCIUIee HHAUKATOpa
(MHOMKATOPa-KOMMYHHUKATOPA), TMOO B COOTBETCTBYIOIINUX PETUCTPAX MO MU(PPOBOMY MPOTOKOIY CBSI3H.

[1O BcTpoeHHOE ¥ HEU3MEHAEMOE 0JIb30BATEIEM.

Peanu3oBana cucteMHasi OJIOKHPOBKA YTEHUSI BCTPOCHHOW MaMSITH Yepe3 0TI 0YHbINH HHTEpQEIcC.
s goctyna K KamuOpOBOYHBIM JaHHBIM HEOOXOAMMO MPOUTH ABYXCTaJAMWHYIO MPOBEpKYy maposis. B
MOJIb30BATEIHCKOM M CBA3HOM MHTep(delicax mpeodpa3oBaTesisi OTCYTCTBYIOT IPOLEAYPhl apXUBUPOBAHUS
pe3yabTaTOB U3MEPEHUM.

IIO npeobOpazoBatensi pa3feieHO Ha METPOJIOIMYECKH 3HAYUMYK0 4YacThb M METPOJIOTMYECKH
HE3HAUYMMYIO YacCTh:

K METPOJIOTUYECKH 3HAUUMOM YaCTH OTHOCSTCS MTPOTPAMMHBIE MOYJIH, BEITIOTHSIONTNE (PYHKITHH:

— cbopa, nepenayn, 00pabOTKU U MPECTABICHUS U3MEPUTENBbHOI HHPOpMAIIHH;
— uIeHTH(UKAUK MEeTPOoJIorHYecKd 3HaunMon gactu [10;
K METPOJIOTHYECKH HE3HAUMMOI YaCTH OTHOCATCS MPOrpaMMHbIE MOAYJIM MEHIO pudopa:
— ¢opmar oToOpakeHHsI TaHHBIX Ha HHAUKATOPE;
— CTPYKTYpbl KOMMYHHUKAIIMOHHOTO ITPOTOKOJIA.

Mertponoruuecku 3HaunMass 4acte [1O mpeoOpasoBarens HMMeeT BO3MOXHOCTH IPOBEICHHS
UACHTU(PUKAIIIHI TOCPEACTBOM HHTEpdelica CBSI3H, WM BU3yaIbHO HAa CBETOAMOIHOM HHIMKATOPE B MEHIO
npubopa.

WnentudukanuoHHble TaHHbIE, TPEICTaBICHHbBIE B Ta0IHIIE 5, BKIIOYAIOT B ce0s1 HHPOPMAIHIO:

o Homepe Bepcun [10 - nneHTudukarope MeTpoiornuecku 3aauumoit yactu [10.

-Tabnuma 5 —HMpaeHTuduKaMOHHBIE TaHHBIE IPOIPAMMHOT0 00eCTIeYeHHUs

WnentudukanoHHble JaHHbIE (IPU3HAKH) 3HaveHHe
Wnentudukammonnoe naumenoBanue 110 mist C/IB pd_mbus.hex
Howmep Bepcun (npentudukannonssiii Homep) [10 He Huxke 2.0
Hudposoii upentudukarop [0 -

Ha nnankatopHOM yCTpONCTBE UMEETCS TApOJib.

NmeeTcs pazrpaHndeHNE N0JIb30BaTENbCKOr0 A0cTyMna. [loap30BaTeNnn He UMEIOT 1OCTyIIA B CEPBUC-
HBIW PEXKUM.

[TpoToKoIJIBI OOMEHA JAHHBIX COJAEPKAT METOJIbI OIPEACICHHS OMIUOOK P TTOMOIIH IPOBEPKHU CO-
OTBETCTBHUS 3alpOCa U OTBETA U BBIUYMCICHUS KOHTPOIbHON CyMMBI.

Pacuer KOHTpOIBHBIX CyMM npousBoauTcs anropurmom CRC-16

YpoBeHb 3alIUTHI MPOTPAaMMHOT0 0OeCTIeYeHHs BEIUMCIUTENS OT HEMIPEIHAMEPEHHBIX U IpeHame-
PEHHBIX H3MEHEHHH - «BBICOKUI» 10 P 50.2.077-2014.
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1.2.22 Kopnyc npeobpa3oBareseil H3roTaBiIMBalOT U3 HEP)KaBEIOLIeH KOPPO3UOHHOCTOMKOM CTasH,
OKpAaIlIMBAaEMOM B 1IBETA, KOTOPBIE ONpPEAEIAET U3TOTOBUTEIIb.

3aBojickoi HOMep umeeT HudpoBoil hopmaT M HaHOCUTCS Ha OOKOBOI aHeIu mpeoOpa3oBaTesis Me-
TOJIOM TI'PAaBUPOBKH, M3HOCOCTONKON HAKJIEHKM WM MHBIM MPUTOJHBIM COcOOOM, oOecredyMBarolIuM
UACHTUDUKALMIO KaXKA0T0 SK3eMIUIsIpa npeodpazoBaTessi, BO3MOKHOCTh MPOUYTEHUS U COXPAHHOCTb HO-
Mepa B IPOLIECCE IKCILTyaTaLUK.

Hanecenue 3Haka MoBepKU Ha CPEJICTBO U3MEPEHUN HE MPETyCMOTPEHO. 3HAK MOBEPKH HAHOCUTCS
Ha CBUJETEIHCTBO O MOBEPKE.

Jisg 3aliuMThl OT HECAaHKUMOHMPOBAHHOIO JOCTyNHa IPEAyCMOTPEHA YCTAaHOBKA pa3pyllacMoin
10MOBI u3rotoButens. KoHcTpykius oOecreunBaeT orpaHu4eHHe JTOCTyIa K 4yacTsM Ipeodpas3oBares,
HECYIIMM NEPBUYHYIO U3MEPUTENbHYI0 HHPOPMALIMIO, 1 MECTaM HAaCTPOUKHU (pEryJIMpOBKH).

1.3 KoMmiekTHOCTH peodpa3oBaTeJiei
1.3.1 KommiiekTHOCTh TIpeoOpasoBartesei mpuBeaeHa B Tabime 6.

Tabnunma 6— KoMmmuekTHOCTh peoOpa3oBaTenei

HaumenoBanue O6o3HaueHue K];)IJ;" [Ipumeuanue

1 TIpeoOpa3zoBaTenb 1aBICHUS

MU3MEpUTEINbHBIN (0003HAaUEHHE B - 1 |Ucnonuenue u 0603HaUYEHUE B

COOTBETCTBUU C UCIIOJIHEHUEM) COOTBETCTBUE C 3aKa30M

2 TTacnopt (3THKETKa) - 1

3 MeToauka oBepKu - 1 |[To TpeboBaHMIO UK B

4 PyKOBOJACTBO I10 KCIUTyaTaIlluu AI'BP.406239.001-11 PO 1  PpIEKTPOHHOM BHJIEC
[1o TpeboBaHuUIO WM B

5 Ceptudukar coOoTBETCTBUS (KOTIHSA) - 1 paexrponHom Buzae nist C/IB-
Ex

6 110 s HacTporKH MONSDVX.exe [To 3aka3y

IIpumMeuaHnus

1 Jns CAB-Ex, CIB-ExP pozerka 2PMJIT18KIIH4I'SB1B (2PM/I18KITH4I'SB1) BXOAWT B KOMILIEKT
[MOCTABKH; JIS OCTAIbHBIX UCIIOJHEHHH MTOCTABIISCTCS 10 TPEOOBAHMIO 3aKa34YMKa.
2 Pozerka GDM3009 DIN 43650A mocraBnsieTcs ¢ TpeoOpa3oBaTesisiMH, HMMEIOIIMMH  THUIT

coequuaureist DIN 43650A.

1.4 YcrpoiicTBo M padoTa npeodpa3zoBaTesiei

1.4.1Tlpunnun aeicTBus npeodpazoBaTeseil OCHOBaH Ha NMPeoOpa30BaHUM AABICHUS U3MEPSIEMOit
cpebl, BO3ACUCTBYIOLICH Ha MeMOpaHy 4YyBCTBUTEIBHOIO JJIEMEHTA, B JJIEKTPUYECKHH CHUTHaI,
MPOIMOPLIMOHANIbHBIN MeXaHNYeCcKo! Aegopmaiiui MeMOpaHsbI.

1.4.2YyBcTBUTENBHBIA DIIEMEHT pAcIOIOKEH B KOpIyce U3 Hepkaseromed cramu. Jlns
MPHUCOETUHEHNST K MaruCTpalv JaBlICHHs Ha KOPITyce MMeeTcst pe3p0oBoii mryrep. Ha kpblike kopryca
pa3MeIléH pazbEeM Ul oJauu MUTAaHUs Ha IpeoOpa30BaTelib U MOAKIIOYEHHUS €r0 K IUHUU CBS3H.

1.4.3 CurHan c YyBCTBHUTEIBHOTO JJIEMEHTAa 4Yepe3 YCWIHTENb IOCTYIaeT Ha BXOJ aHAaJOro-
mudposoro npeodpazosarens (ALIT) MukpokoHTpoILIepa U mpeodpaszyercs B TUPpoBYIO Gopmy.

1.4.4 lludpooii curnan ALl cuuThIBacTCS MHKPOKOHTPOJUIEPOM, KOPPEKTHPYETCA C y4ETOM
HACTPOEYHBIX KOI((UIIMEHTOB, YCTPAHSIONIMX HEJIWHEHHOCTHM M TEeMIIepaTypHbIe 3aBHCUMOCTH
YyBCTBUTEIHHOTO JJIEMEHTa TpeoOpa3oBaTells MaBJICHUS, NpeoOpasyeTcsi B 3HAYCHHWE TAaBJICHUS U
BBIIAETCA B JIMHUIO CBSI3U.

1.5 MapkupoBka

1.5.1 Ha xpsluke npeoOpa3oBareneil MapKupyIOTCst HaAMUCH B cootBeTcTBHU ¢ K/I:
— enunbIi 3HaKk oopameHus TP TC (toasko as ucnonuenuit C/IB-Ex, CJIB-ExP);
— TOBapHbBIN 3HAK UM HANMEHOBAHUE MPEANPUATHS-U3TOTOBUTEIS;

— HauWMEHOBaHWeE U (WJIM) TUII TpeoOpa3oBaTers;
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— nnsa C/IB-Ex, C/IB-ExP nononHuTenbHO: MapKUPOBKA B3PHIBO3AIIUTHI, 0003HAYEHHE OpraHa o
ceprudukanmu, oOO3HaYeHHe cepTudukara, aUama3oH paboumx Temmeparyp U IapaMeTpoB
anekTpudeckux 1eneit: —40 °C < ta < +80 °C, Ui < 5,5 B, i £ 100 MA, Ci<12,0 mx®, Li < 2 mk[H,
Pi <20 mMBr (pucynku b.10...5.12), a Takke crielanbHbIi 3HAK B3PHIBOOC30IIACHOCTH, CTETICHb 3all[UThI
ot BHerHuX Bo3aeiicTeuii mo 'OCT 14254 B 3aBucumocty ot ucnoianeunst — P54, IP65 uau IP 68;

— TOPSIKOBBIN (3aBOJICKOM) HOMep mpeoOpa3oBaTeliell 10 CHUCTEME HyMEpalMH IPEATPUSTHS-
W3TOTOBUTEIS,

— JaTa U3roTOBJIEHUs (MECHIL, TO).

1.5.2 Enunsii 3Hak obpamenuss TP TC, 3nak ytBepxnaenus tuna CH u o603HaueHue oprasHa mo
cepTU(HKAIIMA HAHOCATCSA HM3TOTOBUTEICM Ha THTYJBHBIA JIUCT Hacrmopra (3TUKETKH) THUIOrpadCKUM
CIIOCOOOM.

1.5.3 Otruck kineriva OTK U3roToBUTENS M 3HAK TIOBEPKH CTABSTCS B COOTBETCTBYIOIIUE Pa3IeITbl
nacropra (3TUKETKH).

1.6 YmakoBka

1.6.1 YnakoBka npeobpa3oBateiieil 00ecreuyrnBaeT COXpaHHOCTh MPeoOpa3oBaTeiei MPu XpaHCHUH U
TPAHCIIOPTUPOBAHUH.

1.6.211pu ynakoBKe BXOJHOE OTBEPCTHE KaMEPhl H3MEPUTEIBHOTO OJI0KAa U KOHTAKTBI COCTUHHUTEIIS
ANEKTPUUIECKOTO 3aKPBITHI (€CIHM ITO MPEIyCMOTPEHO B JOTOBOPE MOCTABKH) 3AIUTHBIMH KPBIIIKAMH,
MPEAOXPAHIIOMIMME OT 3arps3HEHHs] BHYTPEHHIOK MOJOCTh TeH3ompeoOpasoBatens (TII) u KOHTaKTHI
COCIMHUTEIIS JIEKTPUIECKOT0, a TAKXKE OT MEXAaHUIECKUX TTOBPEKACHUN — Pe3b0y MPUCOSTUHUTEITHHOTO
mTyrepa u pe3p0y coeTMHUTEIS.

2 UCIHOJIb30BAHHUE 110 HASHAYEHHIO

2.1 DkenayaTanuoOHHbIE OTPAHUYEHUS

2.1.1 He pnomyckaercs TmNpUMEHEHHE TpeoOpa3oBaTeNeil sl W3MEpPEeHHs JaBJICHUS Cpel,
arpecCcUBHBIX 10 OTHOIICHHIO K MaTepuaiaM KOHCTPYKLUHU IpeoOpa3zoBaresiei, KOHTAaKTUPYIOIIUM C
U3MEPAEMOi1 CpeIOoi.

2.1.2 He nomyckaeTcs MeXaHHUECKOE BO3/IEHCTBHE HA MEMOpaHy pUEeMHHKA JaBJICHHSI CO CTOPOHBI
MOJIOCTH U3MEPUTENBHOTO OJI0Ka.

2.1.3 Tlpu skcrutyaTanuu npeodpazoBaTesieil He00X0AUMO UCKITFOUUTH:

— HAKOIJICHWE M 3aMep3aHue KOHJeHcara B pabouuMx KaMmepax M BHYTPU COEIMHUTEIbHBIX
TpyOONpOBOIOB (/17151 ra3000pa3HBIX CPEJICTB);

— 3aMep3aHue, KPHUCTAUIM3AlMI0 CpPEeabl WM BBIKPUCTAJUIM30BBIBAHWE W3 HEE OTIENbHBIX
KOMIIOHEHTOB (U1 ’KHJIKUX CPeN).

2.1.4 Tlpu MoHTaXxke mpeoOpa3oBareell rUIpPOCTaTHYECKOTo AaBieHus (npwiokenue E) cremyer
YUUTBIBATh CIEIYIOIINE PEKOMEH AU

— KOHeIl Ka0OeJsl BBIBECTH B CyX0€ IMPOCTPAHCTBO WIIM B COOTBETCTBYIOLINI COECIMHUTENBHBIN OJIOK
C KJIeMMaMm¥;

— OIlyCKaTh U MOJIHUMATh MpeoOpa3oBaTesib HE0OXOIMMO TPOCOM, 3aKPEIUICHHBIM 3a MPOYLINHY Ha
KopItyce mpeoOpa3oBateis;

— KOHeIl Ka0eJsl 3aKpenuTh B MOAXOAAIIEH KOpOOKe ¢ COeTMHUTENBHBIMU KIEMMaMH;

— He meperunbath Kabenb (Yepe3 HEro MPOXOAMT KaMWUIAp A KOMIIEHCAIlUH aTMOC(EpHOTro
JABJICHUSA).

Jns moaxitoueHus npeoOpas3oBaTesiel THAPOCTATUYECKOTO JIAaBJICHUS ¢ KabeleM pPeKOMEHAyeTCs
ucnonb3oBath «Kopobku knemmusie» AI'bP.440.00.00:

—  KM-1 — 4 nuHMM C JONOJHUTEIBHOM 3aIUTON OT mepeHanpsbkeHus < 2 kB, 2 nuaun 6e3
3aIUTHI C 3a36MJICHHEM (METAINTHYCCKUNA KOPITYC);

—  KM-2 — 4 nuann 6e3 JOMOIHUTENBHOHN 3aIUTHI C 3a3eMJICHHEM (METATMYECKHA KOPITYC);

—  KM-3 — 4 nuHun 6e3 TONOJHUTEIHLHOM 3aIUTHI ¢ 3a3eMJIeHHEM (TUTACTHKOBBIN KOPITYC).
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Hcnonp3oBanne KIEMMHBIX KOpPOOOK —oOecrmedynBaeT yaoOCTBO MOIKIIOYEHHUS — KaOemei
npeoOpa3oBareseil JaBaeHus U 3alUTy KanWUBSIPHON TpyOKH OT BHEIIHUX BO3JIEHCTBUM.

2.1.5 Dnexkrponuranue mnpeodpaszoateneit CJIB-EX, CJIB-ExP 1nomkHO OCYyLIECTBISATBCS OT
MCKpOOE30MacCHOr0 MCTOYHHMKA THUTaHusi win OnmokoB ¢ mapamerpamu Uo < 50 B, lo < 100 MA,
Co > Ci + Cx, Lo > Li + Lk, umeromux cepTuukaT COOTBETCTBHSI.

2.2 TloaroroBka nmpeodpa3oBartelieil K HCNOJIb30BAHUIO

2.2.1 Tlpu nomyuennn npeoOpas3oBartesieil HEOOXOAMMO OCMOTPETh YIAKOBKY U, YOIUBIIUCH, YTO
OHA HE UMEET MOBPEKICHHM, TPOU3BECTH PACIIAKOBKY.

2.2.2 TIpoBepHUTh KOMIUIEKTHOCTh MpeodpazoBaTeseil B COOTBeTCTBUH ¢ 1.3.

2.2.3 BHemHUM OCMOTPOM CJIEIyET MPOBEPHUTH MpeoOpa3oBaTelid U Pe3bOOBBIC COCIUHCHHS Ha
OTCYTCTBHE BHIUMBIX TTOBPEKICHUA.

2.2.4 Tlocne TpaHCHIOPTHPOBAHUS B YCIOBUSIX OTPUIATENIbHBIX TEMIIEpaTyp OKPY XKarouleil cpenbl
NepBOE MOJKIIOUYEHUE MTpeodpa3oBarenell K HCTOYHUKY 3JIEKTPONUTAHUS JOIYCKAETCS TOCIE BBIICPKKU
npeoOpaszoBareseil He MeHee 3 4acOB B HOPMAJIbHBIX YCIIOBUSIX.

2.2.5 TlpuémHuk paBneHuss mnpeoOpasoBareslield M MOHTAXKHBIE YacTH, NpeAHA3HAYCHHBIC IS
peoOpa3oBaHus J1aBIEHUS Tra3000pa3HOro KUCIOPOAa U KUCIOPOJOCOACPKAIIUX CMECEH, TOIKHBI ObITh
ounIeHsl 1 obe3xupens! o PI1 92-0254-89.

2.2.6 Tlpu monTaxe npeodpazosarencii C/IB-Ex, C/IB-ExP nHa o0bekte (BBOJIEC B SKCIUTyaTaIlHIO)
HEOOXOUMO PYKOBOJCTBOBaThcsl HacrosmmM PO, rmasorr 3.4 IITOJIL, rmaBoit 7.3 IIYD,
I'OCT IEC 60079-14, TTOCT 31610.0, TTOCT 31610.11, a Takxe:

— ra0apuTHBIM YEePTEKOM IpeoOpa3oBaTeicii U BAPHAHTOM yCTaHOBKH (Tipuiioskenust b u J);

— JPYTUMH  JOKYMEHTaMH, JCHCTBYIOIIMMH Ha  NOPEIUPUITHH,  PEriaMEeHTHPYIOIIUMHU
WCTOJIB30BAHUE CPEICTB U3MEPEHUS TaBICHUSI.

2.2.7 Tlonoxkenne mpeoOpa3zoBareiell MPU MOHTaXXE — IMPOU3BOJBHOE, yJAO0HOE IS MOHTaXa,
JeMOHTaxa u 00cimykuBanus. MoHnTtax npeobdpazosateneii ¢ BITN go 100 kIla u ¢ oTKpbITOM MeMOpaHOit
(nmerore CHIBHYIO 3aBHCHMOCTH BBIXOJHOTO CHTHAJIA OT IOJIOXKEHHS MpeoOpa3oBaTesis) C IENbio
COXpAaHEHHS METPOJOTMYECKHX XapaKTEPUCTHK MPEIANOYTUTENIFHO YCTAaHABIMBATh BEPTHUKAIBHO
HITYLEPOM BHU3 (B TAKOM IOJIOKEHUH OHU KATUOPYIOTCSA HA MPEIIPUITUNA-U3TOTOBUTEIE).

2.2.8 Ilpu MoHTaXe nmpeoOpazoBaTesei ycuime 3aTAruBaHus, MPUKIAABIBAEMOro K Taifke KopIryca,
HE JIOJDKHO MPEBBIIIATH!

- 25 H-Mm — nns ucnonaenwnii C/IB co mrynepom M12x1,0;

- 60 H-M — nnist ucnonnenuii CIIB co mtynepom M20x1,5.

2.29 Jna wucnomaennit CJIB  co mrymepom MI12x1,0 pekoMeHIyeTcs YCTaHABIUBATH
VIUIOTHSIOIIYIO PE3WHOBYIO TPOKIAJKY TONIIUHOW 5-6 MM MEXKIy Traikol Kopryca M pabodei
MarucTpayibio (COeIMHUTEIBLHOM JIMHUEH, TIepeaatonieit napnenne). He nomyckaeTcst ynop railku Kopiyca
B META/UNIMYECKYI0 YacTh COEIMHEHHUS C BHEIIHEeW ra3oBOM WM TUApaBINYEcCKON JuHHeN (paboueit
MarucTpayiblo, COeIMHUTEILHOM JIMHUEH, TTepeatoleil JaBjIcHue).

2.2.10 Jna ucnomuennst CJIB co mrymnepom M20x%1,5 yruioTHeHue ajis coeauHeHnid Tuna 1-3
ucnonHenue 1 no 'OCT 25164 pexoMmeH 1yeTcsl BHIIOJIHATE C IIOMOILBIO TPOKJIAKH.

3anpemniaercs MCNMoJAb30BaTh YILIOTHEHHE MO pe3ble (makJs, Jenra ®YM) niis odecnevyenust
repMETHYHOCTH COEJUHEHHUsI, TAK KaK MOKeT MPOU30iTH MOBpeKIeHHe MeMOpPaHbI 0OJbIINM
JaBJIEHMEM, BO3HMKAIONIUM TNPU 3aKPYYHMBAHMH TMpeodpa3oBaTesii B 3aMKHYTbId 00béM
HECKUMAEeMOH JKUJAKOCTH.

MoHTa:xk mnpeoOpa3oBaTesis Ha padodyee MeCTO OCYLIECTBJISIETCS TaedyHbIM KJIH4YOM 32
IeCTUTPAHHUK IITYIEepAa.

3anpemaercss HCMOJIb30BATH KOPIYC Mpeodpa3oBaTeisi B KauyecTBE YJI€MEHTAa MOHTAXKA MU
kpensienus. Ilpu MoHTa)xke 3anpeniaeTcs NPUKJIAALIBATH YCHJIUS K KOPIYCY AaTYHKA, B TOM YHCJIe
¢ MOMOLIbI0 TPYOHOT 0 KJII0Ya, BO M30€:KaHHe ero MOBPesKIeHHs.

2.2.11 Tlpu MoHTaxe mpeodpazoBareneil ClieyeT yUUThIBAaTh CIEYIOINE PEKOMEH AN

— OKpy’Karolllasi cpella He JO0JDKHA COJep)KaTh MpuMecei, BBI3BIBAIOIIMX KOPPO3HIO JIeTane
npeoOpaszoBareneii;
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— B CJIly4ae YCTaHOBKH IpeoOpazoBaTesieil HEMOCPEICTBEHHO Ha TEXHOJIOTHYECKOM 000py10BaHUHI
U TpyOONPOBOJOB JOJKHBI HPUMEHSTHCS OTOOPHBIE YCTPOWCTBA C BEHTHWISIMH IJIsi OOecredeHus
BO3MOXKHOCTH OTKJIFOUEHHS U IPOBEPKHU IIPeoOpazoBaTeeii;

— pa3MelaTh OTOOPHBIE YCTPOICTBA PEKOMEHIYETCSI B MECTAX, IJI€ CKOPOCTh JBMKEHUS padboueit
Cpelbl HauMeEHbIasi, MOTOK 0e3 3aBUXpPEHUH, T.e. Ha MPSMOJIMHEHHBIX Yy4acTKaxX TPYOONpOBOJOB MpH
MaKCHUMaJIbHOM PacCTOSIHUU OT 3allOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U APYTUX THIPABINYECKUX
COCJIMHEHMH;

— IpU MyJbCUPYIOLIEM JaBICHUU pabodeil cpeibl, THIpoyAapax OTOOPHBIE YCTPOMCTBA JOJIKHBI
OBITH C OTBOJIAMH B BU/JIE NETIICO0Pa3HbIX yCIIOKOUTEIEH;

— TpU TeMIeparype cpelbl BbIlIe yKa3aHHOW B macropre (ITHKETKE), OTOOpHBIC yCTpOWCTBa
JIOJDKHBI OBITH C OTBOJIAMU B BHJIE COCAMHUTENbHBIX JUHUN, HE MO3BOJISIOIIUX MOBBICUTH TEMIIEPaTypy
paboueii cpesibl B MPUEMHHUKE JIaBICHUS peoOpa3oBaTelici BhIIIC YKa3aHHOM B MacropTe (ITHKETKE);

— COCIMHHTEJbHbIE JHMHUU (pEeKOMEHIyemas JUIMHAa — He Oosiee 15 MeTpoB) NOJDKHBI UMETh
OJTHOCTOpOHHUH YKJIIOH (He MeHee 1:10) or mecTta oTOOpa NaBieHUsS BBEPX, K IMpeoOpa3oBaTessiM, €Ciu
u3MepsieMasi cpefia ra3, 1 BHU3, K IpeoOpa3oBaTeisiM, €Clii u3MepsieMas cpejia — >KUIKOCTh; B Cllydae
HEBO3MO)KHOCTH BBINIOJIHEHUSI 3TUX TPeOOBaHUI INpU HM3MEPEHUU JaBJIEHUS Tra3a B HIDKHEH TOYKe
COCJIMHUTEJIbHOW JMHUU HEOOXOIUMO MPEeNyCMOTPETh OTCTOWHBIE COCY/bl, @ B HAMBBICIIUX TOUYKAX
COEIMHUTENIbHOM JIMHUY, IPU U3MEPEHUHU JaBJICHUS KUJAKOCTH, — ra30COOPHUKHY;

— MU UCHOJIb30BAHUYU COCAUHUTEIbHBIX JMHUN B HUX JOJDKHBI IPETyCMAaTPUBATHCS CIIELUANIbHBIE
3ariyniaeMble OTBEPCTHS ISl MPOAYBKH (CIMBa KOHJEHCATa);

— COCIMHHUTEJIbHbIE JHUHUU (MMITyJIbCHBIE TPYOKH) HEOOXOAMMO IpPOKIAAbIBATh TaK, YTOOBI
UCKIIIOYUTH 00pa30BaHUE T'a30BbIX MEIIKOB (IIPY U3MEPEHUH JABJICHUS KUAKOCTH) WIH TUIPABINYECKUX
poOoK (MpH U3MEPEHUH aBICHUS T'a3a);

— B Clly4ae dKCIUTyaTalliy MpeoOpa3oBaTesieil mpu temneparypax padodeit (OKpy KaroIei) cpe bl
Hwke 0 °C HeoOX0IMMO HCKIIIOUUTh HAKOIUIEHHE M 3aMep3aHhe KOHJAECHCaTa B U3MEPHUTEIbHON Kamepe
(mpuémHUKe HaBineHus ) mpeoOpa3oBaTelis U BHYTPU COSAMHUTENBHBIX TPYOOK (IIpY M3MEPEHUH JaBJICHUS
rasza), 3aMep3aHue U KPUCTAJUIU3AIMIO cpebl (IpU U3MEPEHUH JaBICHUS KUJKOCTH);

— TpU U3MEPEHHUH JaBJIECHUS arpeCCUBHBIX WM KPUCTAIIU3YIOUINXCS, @ TAKXKE 3arpsI3HEHHBIX Cpel
OTOOpHBIE YCTPOWCTBA JaBJICHUS JOJDKHBI MMETh pa3/elUTeNbHbIE COCYIbl WM MEeMOpaHbl, KOTOphIE
JOJKHBI YCTAHABJIMBATHCS KaK MOKHO OJIMDKE K TOUKE 0TOOpa JaBJIeHMS;

— Maructpaiu  (COeOUHUTENbHBIE JIMHUM) JIOJDKHBI  OBITh  Tepes]  MPHCOSIMHEHHEM
npeoOpas3oBareneil TIIATEIBHO NPOAYTHI JUIsl YMEHBLIECHHS BO3MOXKHOCTHM 3arpsi3HEHUS IOJIOCTH
NMpUEMHHKA J1aBIIEHUS peoOpazoBaTeiei;

— T1Ocje MPUCOEIUHEHHUs IpeoOpa3zoBaTesield CJlelyeT MpPOBEPUTh MeECTa COEIUHEHUH Ha
TepMETUYHOCTh JIaBIICHUEM, paBHBIM BEpXHEMYy TMpelelly H3MEpeHus mpeoOpa3oBareieil, wWin
UCHIBITaTeNbHBIM JaBieHueM. Criaa AaBiieHus 3a 15 MUHYT He JOJKEH NpeBbIATh 5 % OT MoJaBaeMoro
JTaBJICHHUS.

2.2.12 ]Ins WCKIIOYEHHs CIy4yaeB BO3HUKHOBEHHUS OJIHOCTOPOHHUX TIEPErpy30K B TIpolecce
JKCIUTyaTallud JAaTYUKOB PA3HOCTH JaBJICHUH HEOOXOJUMO CTPOro CcoOIMI0gaTh OINpeAeTeHHYIO
MOCJIEZI0BATEIBHOCTh ONEpaluil Mpy BKIIOYEHUH JaT4MKa B pabOTy IpPU HCIOJB30BAHUU KIIAIAHHOTO
6soka (pucyHok 1):

1) 3akpoiite Bertiwu |, 1l u 11, 10 yero nmoBepHUTE MX PYKOATKHU MO YaCOBOW CTpesKe (TJISs CO
CTOPOHBI COOTBETCTBYIOIIIUX PYKOATOK) /10 yropa (mojoxxkenue A);

2) OTKpOWTE 3alopHYI0 apMaTypy, YCTaHOBJICHHYIO Ha TEXHOJIOTHYECKOM OOOpYJOBaHUHM Kak B
«ILTIOCOBOI», TaK U B «MUHYCOBOID) JIMHUSAX;

3) ypaBHsiiTe NaBJIEHHE B IUTIOCOBOW» M «MHHYCOBOW» Kamepax, /Ul Yero IUIABHO TOBEPHHUTE
pykositku BeHTmiied | u Il Ha 1,5-2 oGopora mpoTuB yacoBoii crpenku. [lociae 3Toro nmpoBepsTe U, B
cily4ae He0OXOIMMOCTH, OTKOPPEKTUPYITE BHIXOAHON CUTHAI;

4) noepHuTe pyKOsTKY BeHTHIA |11 110 wacoBoii cTpeske 10 ymopa (mosoxenue A);

5) moBepHHUTE PYKOSTKY BEHTHJS | «IUTIOCOBOI» KaMepbl MPOTHUB YacOBOM CTPENIKH A0 yIopa
(monmosxenue B);

6) moBepHHUTE PYKOSATKY BeHTHIs |l «MUHYCOBOW» KaMepbl MPOTHUB YacCOBOW CTPEIKH IO yIopa
(monmosxenue B).
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OT coegMHUTENBHBLIX NMHWNKA
A

N+

[11

K patymky
Pucynox 1 — Cxema kianaHsoro 00ka

2.2.13 Jna CAB-Ex, C[IB-ExP B cootBercTBrM ¢ TOCT IEC 60079-14 nomyckaeTcst MOAKIIOUEHNE
3a3eMJICHHUS K 3a3eMIBIIOIIEMY 3a)KUMY, PAclONIOKEHHOMY Ha KOpIyce, s YpaBHOBEIIMBAHUS
MOTEHIIMajga KOpIyca U MCKPOOe30macHOW LEMU W YMEHBIICHHUS MOMEX, HaBOAMMBIX METAJUTHYECKUM
KOPITyCOM Ha UCKPOOE30MacHYO IIellb.

2.2.14 TlogxmroueHue npeoOpa3oBaTesiel K JUHUU CBSI3W U UCTOYHUKY IMUTAHUS OCYIIECTBIISAETCS
kabeneM ¢ W30JSIIHeH W YHCIIOM IMPOBOJOB, COOTBETCTBYIOIIMM YHCITy MPOBOJHUKOB B JIMHUU CBSI3H.
Pexomenyemoe ceuenue npoBoioB kadens ot 0,35 mo 1,5 MM?.

2.2.15 WM3onsums kaOens (IMHUM CBSA3M) JIOJDKHA OOecmeumBaTh CTENEHb 3allUThl  OT
MPOHUKHOBEHHUSI TMBUIM M BJIATM HE HWXKE HUCIOJHEHHs IpeoOpazoBaTreneil, yKa3aHHOTO B MaclopTe
(aTHKETKE).

2.2.16 TIpoBoj 5IeKTPUUECKOTO COENWHEHUS (3aJeNKy Kabelns) cleqyeT BBIMNOIHATh TaKUM
00pa3oMm, 4ToOBI 00ECTICUNTh CTETICHb 3alIUTH OT MPOHUKHOBEHHS MBUTH M BJIATW HE HUKE MCIIOJIHCHUS
npeoOpaszoBareseil.

2.2.17 Tlpu mnpoBeAEHUH BXOJHOTO KOHTPOJISI W HACTPOHKM TpeoOpa3oBaTeneii B KadyecTBE
NpuéMHHUKA KOJIOBOTO CHUTHANla JIOMYCKAaeTcs WCIONIb30BaTh TEPCOHANBHBIM KOMIIBIOTEp (Ccxema
MOJAKIIIOUEHUsT B TpuiokeHuu B). KOHTponab BBIXOMHOTO CHTHAJIa W YCTaHOBKA TapaMeTpOB
OCYIIECTBIISETCS 0 JINHUU CBSI3M B COOTBETCTBUH C MPOTOKOJIOM oOMeHa (rputokerue JK).

2.2.18 PexomeHayemasi cxeMa BHEUIHHX DJICKTPUYECKUX COSJAMHEHHH MPH YCTaHOBKE HA OOBEKTE
MpHUBE/ICHA B IPUIIOKeHUU [

2.2.19 T'abapuTHble pa3Mepbl IMTYLUEPOB M TOAKIIOYEHHS K MarucTpaid [aBJICHUS U
pEeKOMEHIyeMble MOHTaKHBIE THE3A JUIsl YCTAaHOBKH MpeoOpa3oBaTeneil MpUBeIeHbI B MPHIIoKeHuu /1.

2.2.20 YToOBI 00ecrieunBaIoCh BBITIOTHEHNE TPEOOBAHUI MBUIEBIAT03anUThI 10 P65 coenquHeHms
o DIN43650, Heo6X0AMMO YCTaHOBUTH YIUIOTHUTENBHYIO MPOKIIAJIKY HAa COEAMHUTENb TPeoOpazoBaTes,
gepe3 KOTOPYIO MTPOU3BECTH CTHIKOBKY, MPEABAPUTEIHHO YOS TUBIIICH B COBITAJICHUN KOHTAKTOB, a 3aTeM
IJIOTHO MPUTSHYTH BUHTOM.

2.3 Jkcmiyaranusi mpeoopasoBareJieit

2.3.1 Tlpu skcrutyatanui mpeoOpa3oBaTeNy JOJKHBI MOJBEPraTbcs MEPHUOJUUECKUM OCMOTpaM.
ITpu ocMoTpe HEOOXOIMMO ITPOBEPUTH:

— OTCYTCTBHE BMSTHH, BUIUMBIX MEXaHUYECKHX TTOBPEKICHUH;

— TPOYHOCTh ¥ TePMETUYHOCTH JIMHUI ITOJIBOA JABIICHNS;

— HaASKHOCTh MOHTaXa (KperieHus1) mpeoOpa3oBaTeliei;

— OTCYTCTBHE OOPBIBOB WJIM TTOBPEXKCHUS 30NN COSANHUTENBHBIX AICKTPUUCCKUX JINHUH;
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— HaAEKHOCTh MOAKIIIOYCHUS Kabelel;

— OTCYTCTBHE 3arpsi3HEHHI HAa KOHTAKTaX 3JIEKTPUIECKUX COSAUHUTENCH;

— COXPAaHHOCTb MapKHUPOBKH.

JkcniyaTanus npeodpasoparelieii ¢ HapyleHHeM YKa3aHHBIX TPeOOBaHUIi 3anpeniaeTcs.

2.3.2 OcMOTp M yCTpaHEHUE 3aMEUEHHBIX HEJOCTATKOB JOJKHBI IPOU3BOIUTHCS MPHU OTCYTCTBUU
JIABJICHUS B TA30BOM WIIM THAPABINIECCKON JIMHHUH, TPH OTKIIOYCHHOM DJICKTPOIIUTAHUH U OTCOSAMHEHHON
COEZMHUTENIBHON 3JIEKTPUYECKON JINHUM CBS3H.

2.3.3 B ciiydae HakoImieHHs KOHJCHCAaTa B COCTUHHUTEIBHOW JIMHUH (TIOJIOCTH HW3MEPHTEIHHOTO
050Ka) W HEBO3MOXKHOCTH CJIMBAa KOHJAEHcaTa 0e3 JeMOHTaxa IpeoOpazoBaTeneil HeoOXoauMo
JeMOHTHPOBATh TpeoOpa3oBaTeid W CIUTh KOHJEHCAT, ITIOCJIE€ Yero BHOBb MPOU3BECTH MOHTaX
npeobpaszoBareneid. JleMOHTaX M MOHTax IpeoOpas3oBaresiell cieayeT MPOU3BOAUTH C COOJIOACHUEM
TpeOoBaHUil pazsiena 2 HACTOSIIETO JOKYMEHTA.

2.3.4 XapakTepHble HEUCIIPAaBHOCTU M METO/Ibl UX YCTPAHEHUs IIPUBEICHbI B TA0IULE 7.
Tabnuna 7 — Xapakrepuble HeucnpaBHocTd C/IB u MeTO bl X yCTpaHEHUs

HeucnpaBHOCTB ITpuuuna MeTtop ycTpaHeHuUs!
o OOpEIB B 1rHUM uHTEpdElica WiIA B o
1 BerxogHoi P Pe Haiiti u ycTpanuth 00pbIB
eny MUTAaHUuS
CUTHAJI
Kopotkoe 3aMbikaHu€ B JIMHUU o
OTCYTCTBYET . Haiitu 1 ycTpaHuTh 3aMbIKaHUE
uHTepdeiica wiM B e TUTAHUS
Hapymena repMeTH4HOCTS B TMHUU o
o Haiitu u ycTpaHuTh HErepMETUYHOCTh
2 BreixogHou I10ABOAAa JaBJICHUS
CUTHAJI OtxmtounTth nutanue. OcBOOOIUTH TOCTYII K
OKHCIIEHBI KOHTAKTHEBIE
HecTabuiIeH KOHTaKTHBIM MOBEPXHOCTSIM. OUUCTHUTH
IMOBEPXHOCTH
KOHTAKTHI

2.4 MeTtoanka u3mepeHui

2.4.1 Jlns mpoBeJieHUs U3MEPEHHUI HCIIONIb3YIOTCSI THUIIOBBIE CXEMbl BKIIIOUEHHS, TIPUBEJICHHBIE B
MpUIIoKeHNnH B.
2.4.2 BoluncieHne u3mMepseMoro JaBJIeHUs IPOU3BOAUTCS 10 (popmyiie:

=g k-P
“ T Ry
rae S — Texyllee 3HaYeHUe CUTHaa,;

So— cCMellleHHWe CUTHalla MpH HYJIEBOM 3HAYEHUM U3MEPSEeMOM BEIMYUHBI (IS
cTaHAapTHBIX ycioBuit So = 0);

P — 3HaueHue u3MepseMoii BETUUHHBI;

PB — BepxHUii npenes n3MEepeHHuit;

Pu — wwxkHuil npepen usmepeHui, (g cranmaptHeix ycnoBuit PH = 0 mms Bcex
npeoOpasosareneit, kpome VB, nist kotopsix PH B hopmysty moacraBisieTcs CO 3HAKOM «MHHYCY;

kK — koadduiueHt npeodpa3oBaHus U3MEPSAEMON BETUIUHBL:

— k = 100 % nns BBIXOIHOTO CHUTHAJIAa, BRIPAKAEMOTO B TPOICHTAX OT JUaIa3oHa
M3MEPEHUH,

— k = (PB — PH) — /1 BBIXOJHOTO CHTHaJIa, MPEICTABISAIONIET0 CO00M pa3MEpHYIO
Bennuuny (klla, [Ta, MIla u T.71.).

2.4.3 3HaueHHe W3MEPEHHOTO NABJCHUS B YCTAHOBJICHHBIX €AMHUIIAX MOXET OBITh CUUTAHO TIO
KaHaJy CBSI3H, a MIPU HAJTMYUU HHIUKATOPHOTO YCTPOUCTBA — C MHAMKATOPA MPeoOpa3oBaTels.

Crpanuna 14 u3 54 AI'BP.406239.001-11P3 u3m.17



3 TEXHHUYECKOE OBCJIY) KUBAHUE

3.1 Ilpu BeIMyCKE C NPEANPUATHA-U3TOTOBHUTENS MPeoOpa3oBaTeNl HACTPAMBAIOTCS Ha BEPXHHU
Mpeest U3MEPEHUs TaBJICHUS, IPH STOM HIDKHUH MpeJiesl N3MEPEHUs 1aBJICHUS PaBEeH HYIIIO.

3.2 HMuTepBan Mexay noBepkaMu — 5 (MATh) JIET.

3.3 Merposornueckue XapakTepUCTHKH TpeoOpa3oBaTesiei B TEUEHHE WHTEpBAIA MEKIY
MIOBEPKaMHU COOTBETCTBYIOT JIOKYMEHTaM O TIOBEepKe ¢ Y4&ToM TMoOKa3zareneid Oe30TKa3HOCTH
npeoOpa3oBarenel ¥ Mpu YCIOBUHU COOTIOICHUS TOTPEONTENIEM MIPABIIT XPAHEHUS, TPAHCTIOPTUPOBAHUS U
9KCIUTyaTalluy, yKa3aHHbIX B HACTOSILEM PYKOBOJICTBE M0 3KCILTyaTalluH.

3.4 Tlepuomudeckas moBepka rmpeodpa3zoBaresield MPOU3BOAUTCS B COOTBETCTBUU C JIOKYMEHTOM:
«I"CH. [IpeobpazoBarenu nasnenus usmepurensbusie C/IB. Meronuka nosepku» MIIT 110-221-2022.

3.5 Mepsr 6e30macHOCTH

3.5.1 Ilo cnoco0y 3amuThl YelOBEKa OT MOPaKEHHs 3JIEKTPUUYECKUM TOKOM IMpeoOpa3oBaTesu
otHocsaTcs K kimaccy «l» mo TOCT 12.2.007.0.

3.5.2 K pabore c mnpeobpazoBareisiMi JOIYyCKAIOTCA JIMILA, MPOLISALINE COOTBETCTBYIOILUI
WHCTPYKTaX 110 TEXHUKE O€30MaCHOCTH.

3.5.3 3ameHy, NpUCOEIUHEHNE U OTCOEIMHEHHE MTpeodpa3oBareiel OT MarucTpaiei, MoABOIAIINX
JaBIICHUE, CIEYeT TPOU3BOJAUTE MPH OTCYTCTBUU [ABJICHUS B MAruCTPaIIX H OTKIIOYEHHOM
JIEKTPUYECKOM MTUTAHUU.

3.5.4 Cetp ammekTponuTanus He TOJHKHA UMETh MOITHBIX HECTAIIMOHAPHBIX HATPY30K.

4 TEKYIIUH PEMOHT

4.1 TIpeoOpa3oBareny, i KOTOPBIX BBISBICHO HECOOTBETCTBUE TEXHHUECKUM XapPaKTEPUCTUKAM,
yKa3aHHBIM B MAcropTe (ITHKETKE), MPHU MPOBEACHUH BXOJHOTO KOHTPOJIA WM MPU JKCIUTyaTalluH,
HaIPaBJIAIOTCS HAa IPEANPUSITHE-U3TOTOBUTEND.

4.2 3ampemiaeTcss BHE MPEANPHUATHSA-U3TOTOBUTENS pa30uparh MpeoOpa3oBaTend, HPOBOAUTH
I0pabOTKy MOHTa)ka, a TaKXKe NPOU3BOJAUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, UYBCTBUTEIHHOTO
3JIEMEHTa U PEMOHT IpeoOpa3oBareeil.

5 OBECHEYEHME B3PBIBO3AIUINEHHOCTH

B3priBo3ammméHHOCTh TIpeoOpa3oBaTesieil 00eCIeUMBaETCsl BRIMOJTHEHUEM OOIUX TPeOOBaHMUM K
B3pBIBO3AIMIIEHHOMY 1ekTpoobopynoanuto no I'OCT 31610.0, TOCT IEC 60079-14, rnase 7.3 I[1YD
u TpeOOBaHUN K B3PBIBO3ALIMIIEHHOMY OOOpYIOBaHUIO C B3PBIBO3ALIMTON BHJA «HCKpoOe3omacHas
anekTpudeckas nens» mo [OCT 31610.11.

5.1 CpeacrBa B3pbiBO3amINTHI NpeodpaszoBaresieii CIAB-Ex, C/IB-ExP

[Mutanme mnpeodpazoatenerr CJIB-Ex, CJIB-ExP mgomxHO ocCyliecTBIsTECS OT OapbepoB
0€30MacHOCTH, OJIOKOB TTUTAaHUS C BHIXOTHBIMU UCKpOOe30nmacHbIMHE 1ersiMu ¢ apameTrpamu Uo < 5,0 B,
lo <100 MA, Co > Ci + Cx, Lo > Li + Lk, umerormmx cepTtudukar COOTBETCTBUSI.

B npeoOpa3oBaTensix ypoBeHb B3pbIBOOE30MACHOCTH OOECHEeYUBAECTCI B COOTBETCTBUU C
I'OCT 31610.11 orpanuyeHreM ypoOBHEH TOKOB M HANPSKECHUN DJEKTPUUECKUX LEMel, orpaHuYeHHEM
TEMIEPATypbl IOBEPXHOCTH KOMIIOHEHTOB 710 Temnepatypbl Menee 95 °C. [IpoBognuku anuHoi 6oaee 50
MM 3aKperuieHbl 1 3agukcupoBanbl komnayHaom. [IpeodpazoBatenu CIB-Ex, CIAB-ExP umeror crenens
3amuThl OT BHemHUX BozaectBuit IP54, IP65 wumum IP68 mo T'OCT 14254. Kopmyc W KpbIlika
npeoOpa3oBarenei, a TakkKe KOPIyCHble JeTajld IPHUEMHUKOB JABJICHUS H3TOTOBJICHBI W3 CTaJlU
12X18HI10T-T-6 'OCT 5949. CrinaBbl, HCTIOIB3YEeMBbIE TSI U3TOTOBJICHUS APYTHX JETaeH, HE ColepKatT
QATIOMUHWSI, MarHusi, THTaHA U IUPKOHUs B kKonmdectBe Oonee 10 % (B cymMMe) M MarHus, TUTaHa U
LMPKOHUS B KoauuecTBe 6osee 7,5 % (B cymme) cornacHo Tpedosanusam ['OCT 31610.0.

Crpanuna 15 u3 54 AI'BP.406239.001-11P3 u3m.17



B npeobOpaszoBatensix ¢ mapkupoBkoii B3peiBo3anuthl «0EX ia 1IC T3 Ga X» umeercs paauatop,
CHIKAIOIIUN TeMIIEpaTypy U3MepsieMoil cpepl ¢ MakcuMalibHO aomyctumoit (200 °C) o temnepartypsl
Ha MOBEPXHOCTH KOMIIOHEHTOB, He npeBbimatomeit 110 °C.

DnekTpuueckas HCKpoOe3omacHOCTh mpeoOpaszoBareneii CIAB-Ex m CIAB-ExP oGecneunBaercs
OTPAaHUYEHUEM PACCTOSHHUSA MO MOBEPXHOCTU IIACTMACCOBON 000JIOUKH OT Hauboee yJalIEHHBIX TOYEK
710 3a3eMJIEHHBIX MeTatndeckux yactei B cootBeTcTBUU ¢ 'OCT 52274 ne 6omee 50 mm. Ha xopmyce
npeoOpaszoBareseil UMEIOTCs 3a3eMIISIFOIINIA 3a5KUM U 3HAK 3a3€MJICHUS.

Ha o6omouke mpeobpa3oBaTeieil HAHECEHA MAPKUPOBKa:

— TOBApHBIN 3HAK WM HAUMEHOBAHHE MPEANPUATHSI-U3TOTOBUTEIIS;

— HavMEHOBaHMe U (WIN) THUII TpeoOpa3oBarTeeii;

— wmapkupoBka B3pbiBo3amuThl «0EX ia [IC T5 Ga X», «0Ex ia IIC T3 Ga X» (mis ucroaHeHus
BT2) wiu «PO Ex ia [ Ma X», HauMeHOBaHKE OpraHa 1o cepTuduKaIi, HoMep cepTudukara;

— CHenMaIbHbIM 3HaK B3PhIBOOE30MIACHOCTH;

— enuHbIl 3HaK oopamnierus TP TC;

— JWamna3oH pabounx TeMIIepaTyp W ImapaMeTpoB djekTpuueckux Ieneit: —40 °C < ta < +80 °C,
Ui<55B, li<100MA, Ci<12,0 MxD, Li <2 MxI'H, Pi <20 MBT;

— CTemneHb 3aluThl OT BHeHUX Bo3aencTBuil no 'OCT 14254 B 3aBUCUMOCTH OT UCTIOTHEHUS —
IP54, IP65 wnu IP 68;

— TIOPSAIKOBBIN (3aBOJICKOM) HOMEp NpeoOpa3oBaTeieii MO CHCTEME HYMEpalUuH TMPEIITPHUSITHS-
W3TOTOBUTEIS,

— JlaTa U3TOTOBIICHUSI.

5.2 OOecnevyeHue B3pbIBO3AUIEHHOCTH IPU MOHTAMKe

5.2.1 VYcranoBka mpeobpaszoBareneii CJ/IB-Ex u CJIB-ExP nomkHa mnpou3BOAUTBCS B
COOTBETCTBUH CO CXEMOMU 3JIEKTPUUECKOI coequHeHMH (pucyHok B.2 npuioxxenus B), pykoBoacTBom no
skcruryatarud AI'bP.406239.001-11P3 ¢ cobmronenneM tpeboBanwmii rinaBel 3.4 «[IpaBun TeXHHUECKOM
9KCIUTyaTalluu 3JIEKTPOYCTAaHOBOK MoTpeduTenei», «lIpaBuim mo oxpaHe TpyAa NpH 3KCIUTyaTallUH
anekTpoyctanoBok» [TIOTDY 2014, rnaser 7.3 ITYD, TOCT 60079-14.

5.2.2 Tlepen MOHTaXOM HEOOXOIUMO MPOBEPHUTH:

— wucrpaBHOCTh 000s10uKH mpeodpazosateneit C/IB-Ex (CIB-ExP);

— HaJu4ue TioM0O, MapKUPOBOK B3PHIBO3AIIUTHI,

— BBIXOJHBIE MTApaMeTPhl KUCKPOOE30MACHBIX 1IeTiel 0JIOKOB MUTAHUS;

— mapameTpsl TUHUM cBsi3u:  EMKOCTh Ck < 0,04 MKD,

UHAYKTUBHOCTH Lk < 0,1 MI['H,
conpotusieHne Rx <20 Owm.

5.3 OOecneyeHue B3pbIBO3AMMIIEHHOCTH MPH IKCILTYaTAIMHU

5.3.1 Dkcrutyaranust  npeoOpazoBareneit  CJ/IB-Ex, CJIB-ExP nomkna mnpousBoauThes B
cootBeTcTBUH ¢ TpeboBanusimMu AI'BP.406239.001-01P3, rimasst 3.4 TITO3I1, TOCT IEC 60079-17.

5.3.2 ITutanue mpeodpazosateneit C/AB-Ex u C/IB-ExP nomkHO ocyiiecTBISTHCS OT OapbhepoB
0€30MacHOCTH, OJIOKOB THTaHHUS C WMCKPOOE30MAaCHBIMU JJIEKTPHUECKAUMHU BBIXOJHBIMH IIETISIMH  C
napameTpamu Uo < 5,0 B, 10 <100 MA, Co > Ci + Cx, Lo > Li + Lk, umMeromumu cepTuduKaT COOTBETCTBHUS.

5.3.3 IIpu meproguveckux 0CMOTpax MpeodpasoBaTeiell 0co00e BHUMaHUE ClieAyeT oOpamaTh Ha

— BBIXOJIHBIE TTApaMETPhI HCKPOOE30MACHBIX IIeTIeH OJIOKOB MUTAHHS, MAPKHPOBKH B3PHIBO3AIIUTHI
U IIpeAynpeaUTeNbHbBIX HaITUCEH;

— OTCYTCTBHE MOBPEXKICHUIN COeTMHUTEIBHBIX IPOBOJOB U Kabemeii;

— HCIIPaBHOE COCTOSTHUE 000JIOUKH MTPeoOpa3oBaTeseii.

CoeMHUTEIbHBIN Kabedb M CIOCO0 €ro W30JSIMH  BO B3PBIBOONACHOW 30HE JIOJDKHBI
cooTBeTCTBOBaTh TpeboBanusM riasel 7.3 [TYD, TOCT IEC 60079-14.

Crpanuna 16 u3 54 AI'BP.406239.001-11P3 u3m.17



5.4 ObecneyeHHe B3pbIBO3AIMIIEHHOCTH NIPH PEMOHTE

PemonT mpeoOpasoBareneid, KacaroIIUICS CPEICTB B3PBIBO3AIIUTHI, JOKEH MPOU3BOAUTHCS Ha
npeanpusTuu-u3rorosurene B coorsercteuu ¢ PJ1 16.407, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue npeoOpazoBareneldl JOKHO OCYLIECTBIATHCS B YHAKOBAHHOM BHJIE B 3aKPBITBIX
MOMEILEHUAX (XpaHMWIHILAX).

6.2 JlomyckaroTcs cleyroIue yCIOBHUs XpaHEHHS:

— Temneparypa Bo3ayxa ot Mmunyc 50 no mroc 50 °C;

— OTHOCHTENbHAs BIAXKHOCTh BO3ayxa 10 98% npu temmneparype no 25 °C;

— BO3/AyX B IOMELIEHUH Ul XpPaHEHUS HE JOJDKEH COJEpKaTh MapoB KHUCIIOT, IIEI0YEH U APYyTrux
XMMHMUYECKHUX arpeECCUBHBIX CMECEN;

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

7 TPAHCIIOPTUPOBAHMUE

7.1 TpancnopTupoBaHHE B UaCTH BO3/IEUCTBUS KIMMATUYECKUX (DAKTOPOB BHEIIHEN CPEIbl IOKHO
cootBercTBOBath rpymmne 4 mo (OK2) 'OCT 15150, a B yacTu BO3AEWCTBUA MEXaHMYECKHX (DaKTOPOB
JIOJDKHO cooTBeTcTBOBaTh ycnosusm JI mo OCT 23216.

7.2 TpancnmopTupoBaHHE OKHO TPOM3BOAUTHCS B YIAKOBKE MPEANPUSATHSI-U3TOTOBUTES.
JlormyckaeTcsi TpaHCIIOPTUPOBATh MIPe0OPa30BaTENN BCEMU BUaMU HA3€MHOT'O M BOJHOT'O TPAHCIIOpPTa Ha
JT100BIe PACCTOSIHUA C COOMIOJCHHEM MPaBWII, YTBEPKIEHHBIX COOTBETCTBYIOIIMMH TPaHCIOPTHBIMU
BEJIOMCTBaMH.

8 YTUWIMU3ALUA

YTunauzanus npeoOpa3oBaTesicii MPOU3BOIUTCSA B TMOPSAAKE, YCTAHOBICHHOM Ha TMPEINpPUSTHHU-
norpeduTerne.

9 TAPAHTHUHU U3I'OTOBUTEJIA

9.1 TIloctaBmuMK (M3rOTOBUTENb) TapaHTHPYET COOTBETCTBHE IpeoOpa3oBaresneil TpeOOBaHUSM
TEXHHYECKUX YCJIOBHI TPH COOJIONCHHM TOTPEOMTENEM YCIOBUI OJKCIUTyaTtanuu (MPUMEHEHHS),
TPAaHCTIOPTHPOBAHMS, XPAaHEHHUSI U MOHTaXa, YCTAHOBIICHHBIX B HacTosmeM PD.

9.2 TapaHTUpOBaHHBIA CPOK IKCILTyaTallMu mpeoOpas3oBareneii 3 (Tpu) roga ¢ MOMEHTa (IaThl)
NpUEMKH IpeoOpa3oBatelis, yKa3aHHOTO B MACIOPTE (ITUKETKE).

9.3 TapanTusi HE pacrpoCTpaHseTCs Ha TNpeoOpazoBaTeNd ¢ HapylmieHHeM IuoMO (eciu oHa
IpeayCMOTpPEHA HCIIOMHEHHEM), a TaKke Ha NpeoOpa3oBaTeny, MOABEPTIINECS JIOOBIM MOCTOPOHHUM
BMEIIATENILCTBAM B KOHCTPYKLHMIO TIpeoOpa3oBareieil WM HMMEIOIUX BHEIIHWE IOBPEXKICHHS
KOHCTPYKIIHH.

9.4 TapaHTuss HE pacHpPOCTPAHAETCS Ha DIEKTPUYECKHH COCIMHUTENb M IPOrpaMMHOE
o0ecrieueHne, BXOSIIIE B KOMIUIEKT IIOCTaBKHU MpeoOpa3oBareei.

9.5 TapanTuiinoe oOciry>)kuBaHue TIPOU3BOTUTCS NpeANPUATHEM-U3TOTOBUTEIIEM.
[MTocTrapaHTHitHBII pEMOHT NpeoOpa3oBaTenell MPOU3BOIATCS 1O OTACIEHOMY JOTOBODY.
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IIpunoxenne A

YciaoBHoe 0003HaUYeHHe MPeodpa3oBaTeieil J1aBJIeHHs U3MepPHUTeIbHbIX
CTpyKTypHas cxema yCJIOBHOTO 0003HAUCHHS MpeoOpa3oBareneit

O6o3HaueHMe
No * ok
1 2 3 4 5 6 7 8 9 10 11
TO3UITUHI
DXXXX-
[pumep |CAB-| Ex- | HU- | 1,00 - | M(...) -| RS485- KXX | LXX |-/ XXX |AT'bP.406239.001TY
XXXX-XX
“JleBaTy10, AecATyIo U PBI IOMYCKAETC HE yKa3hIBaTh
""K00 nomyckaetcst He YKa3blBaTh
Homep no3uiiuu B Conepane
0003HAYCHUH
1 HaumenoBanwue cokpaiennoe — CJIB
2 K00 ucnonnerus (Tabmuma A.1),
3 8U0 uzmepsiemozo oasnenus (Tabnuma A.2)
Hwxnwmii (HITW) u Bepxnaue (BIIN) npenesnsl n3MepeHUi B COOTBETCTBUU C 3aKa30M.
4 HwxHuit npenen u3MepeHusi, paBHbIA HYJIIO, JOIYCKAETCA HE YKa3blBaTh. ENMHUIIBI
usMmepeHus «Mllay monyckaercst He yKa3blBaTh.
Koo cneyuanvroeo ucnonnenus:
M(...) — IS WCTIONHEHMS C TepeHacTpanBaeMbIM HATIA30HOM H3MEpPEHHs
«MHOTOTIPEIETBHBINY, B CKOOKaxX yKa3piBaeTcs 3HaueHue BIIU 3aBockoii HaCcTpOHKH
B MllIa;
MA — MHOTOMNPECNbHBIH ¢ aBTOMATUYECKUM TMEPEKIIOYCHUEM JHaria-
30HOB (TOJBKO IS ITpeoOpazoBaTeneil ¢ Hu(pPOBBIM BEIXOAHBIM CUTHAIOM).
5 HE yKa3aHo — IS npeoOpa3oBareseil ¢ (PUKCHPOBAHHBIMU TpeAeiiaMu H3Mepe-
HUS («OTHOTIPEICTBHBII).
P — WCIONHEHWEe Tnpeobpa3oBareneil C BBIHECEHHBIM MPHEMHUKOM
JTABJICHUS
PXX — HCIOJIHEHUE C HECTAaHNAPTHBIM 3HAYCHUEM IPEIEIbHO-IOIYCTU-
MOT0 TIeperpy309Horo AaBieHus (XX — 3Hadenne aapineHus B Mlla) u moBsimeHHo
Ha/IKHOCTBIO.
6 KOO 8bIX00H020 cueHana u aunuu (Tadbmmma A.3)
7 K00 mooenu (OyKBa U IEBATH WIN AECATH ITUPD)

OykBa|  6uo snexkmponnozo 6noxa (Tabnuua A.4)

HEPBBIA CUMBOJI| K00 KIuMamu4eckozo ucnonnenus (Tabmuma A.5)

BTOPOW CUMBOJI| k00 npedena 00nyckaemol 0CHO8HOU noepewnocmu usmepenus (tTabmuma A.6)

TpeTha Udpal k00 npedena donornumenvrot memnepamyphou nozpewnocmu (tTabnuua A.7)

KOO NpucoeounumenbHoeo pasmepa (MOHTKHOW YacTH) U COSTMHEHHS C BHEIITHEH
THIPaBINYEeCcKO (Ta30BOM) JIMHHUEH U 3a3eMyieHneM (Tabmmma A.8)

wsrast WUdPal ko0 suda unoukayuu 8bixo0Ho2o cuenana (tadmuua A.9)

KOO COeOUHUMmEISL JIeKMPUiecKoeo U COSANHEHHS C BHEIIHEH JTMHUEH CBs3N
(tabmuma A.10)

BOCBbMast 1udpal ko0 epynnui noinesnazozawumel 1o 'OCT 14254 (Tabnuua A.11)

YETBEPTHIA CUMBOJI

6 u 7 mudpsl

NIEBATBIA CUMBOJI| KOO Ouanasona nanpsaxcenut numanusa (tabmmna A.12)

necstast WADPa| ko0 epemenu ycmanoexu 6vixo0Ho20 cuznana (Tabauna A.13)

Koo koncmpyxkmuenozo ucnoanenus. KOO nomyckaercs He yKa3bIBaTh

8 (Tabmmma A.14) u npu3HaK JOMOJHUTENFHON TeXHOJIOTHYecKoi npupadotku (H)

9 onuna kabena LXX (11e10e 4nuciao KpaTHOE OAHOMY METPY, HE MOXET MPEBHIIIATh
800 M), yka3pIBaeTCsl TOJIBKO JIJIsl M3/ICTHI ¢ KabeleM.

10 Koo ungpopmayuu o nepsuunoii nosepre (tadbmvna A.15)

11 Obo3nauenue mexnuuecxux ycaroguti (TY)
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[Tponomxkenne npuinoxeHus A

Tao6bnuma A.l— KoxucnomHenus npeodpaszosaresneii. JlomyckaeTcsi OIHOBPEMEHHOE yKa3aHUE
HECKOJIbKUX 0003Ha4YeHM (pa3aeneHue uepes aeduc)

O06o03HaueHNE
(o3uITis)

Hcnonnenune

HC YKa3aHO

06].LI€HpOMLIIJ.IHCHHO€ HCIIOJTHCHUEC

Ex

WCTIOJHEHHE B3PBIBO3ANIUINEHHOE C BHJIOM 3aIIUTHl «HCKPOOE30IacHas IeThy 10
I'OCT 31610.0, TOCT 31610.11 ¢ mapkuposkoii mo B3peiosamniure «0EX ia [IC T5 Ga X»

BT2

(HEeB3PBIBO3AIIUIIICHHOE HCITOJTHEHHUE)
UCTIOJHEHHE, YCTOWYMBOE K BO3JCHCTBUIO TEMIIEpATyphl paboueii (M3MepsieMoi) cpeibl
(«BBICOKOTEMIIEPATYPHOEY) OT MUHYC 50 1o mmroc 200 °C

BT2-Ex

WCIIOJHEHNE B3PBIBO3ALIUIEHHOE C BHIOM 3aIIUTHl «HCKpOOe30macHas [emb) 10

I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoit rmo B3psiBo3amiute «0EX ia 1IC T3 Ga X»,
YCTOMYHMBOE K BO3JCHCTBHIO TEMIIEPATyphl paboueii (n3MepseMoii) cpeasl oT MuHyc 50 1o
mnoc 200 °C

D20, D22, D50

KoHCTpyKTHBHBIE UCTIOTHEHHUS TI0 TA0APUTHO-TIPHCOEANHUTENBHBIM pa3MepaM
npeoOpasoBaTteicii (HeB3phIBO3ANTUINEHHBIC NCIIOJHECHUS)

D20-Ex

WCTIOJTHEHHUS B3PHIBO3AIIUINICHHBIC C BHIOM 3aIllUTHl «HUCKPOOE30TacHas IeThy 10
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii mmo B3peiBo3amiure «0EX ia IC T5 Ga X»
Y KOHCTPYKTHBHBIM HCIIOJHEHHEM 10 rabapuTHO-NIPHUCOEANHUTENBHBIM pazMepam D20

D22-Ex

WCTIOJIHEHHS B3PBIBO3ALIHILEHHBIC C BUJIOM 3aIllUTHl «MCKPOOE30IacHas 1eMb Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii mo B3priBo3amure «0Ex ia I[IC TS5 Ga X»
Y KOHCTPYKTHBHBIM HCIIOJTHEHUEM IO Ta0apUTHO-IPUCOEAUHUTEIBHBIM pa3Mepam D22

ExP

WCIIOJHEHHS B3PHIBO3AIIUINEHHBIE C BUIOM 3aIIUTHI «HcKkpobe3zonacHas rens» no [OCT
31610.0,TOCT 31610.11 c mapkupoBkoii o B3psiBo3ammre «PO Ex ia I Ma X»

D20-ExP

WCTIOJHEHHUS B3PHIBO3AIUINICHHBIC C BUIOM 3aIlUTHI «HcKkpobe3onacHas renb» no [OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkotii 1o B3psiBozamure «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM MCIIQJIHEHUEM I10 ra0apUTHO-IIPUCOCIUHUTEIBHBIM pazmMepam D20

D22-ExP

WCIIOJIHEHMS B3PBIBO3AIHILEHHBIEC C BUJIOM 3allUThI «HcKpobe3omnacHas nemns» no [OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii 1o B3peiBo3amute «PO Ex ia I Ma X» u
KOHCTPYKTHBHBIM HCIIOIHEHHUEM T10 Ta0apUTHO-TIPUCOESTUHUTEIHHBIM pazmepam D22

M-Ex

UCIOJHEHUE B3PBIBO3AIIUIIIEHHOE C BUJIOM 3alllUThI «HCcKpoOe3onacHas enb» no [OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amure «0Ex ia IIC TS Ga X» mns
CYJIOBBIX U KOpaOEIbHBIX CHCTEM, YCTOWYHBOE K BO3/IEHCTBUIO0 MEXaHUYECKHUX YIapOB,
BuOpoyctoianBocTh G2 mo 'OCT P52931-2008, ¢ mOTIOTHUTEIBHBIMA TPEOOBAHUSIMH 10
CTOWKOCTH K OTHOCUTeNbHOM BiraxkHoctu 100 % nipu abcomtoraom nasiennu 0,08 1o 0,4
MIIa.

BT2-M-Ex

WCTIOJTHEHNE B3PBIBO3ALIUINEHHOE C BHJIOM 3aIIUTHl «HCKPOOE30IacHas [emby 10

I'OCT 31610.0, TOCT 31610.11 ¢ mapkupogkoii no B3peiBozamure «0EX ia 11C T3 Ga
X», IUIs Cy/IOBBIX U KOPaOEIbHBIX CHCTEM, yCTOWYHBOE K BO3/ICHCTBHIO MEXaHUYCCKHX
yaapos, BuobpoycroitanBocts G2 o 'OCT P52931-2008, ¢ 1omoHATETEHEIMI
TpeOOBaHUSIMHU 110 CTOMKOCTH K OTHOCHTENbHOM BiaxxHocTu 100 % mpu abcomoTHOM
nmasinennu 0,08 1o 0,4 Mlla., ycroitunBoe K BO3JIEHCTBHIO TeMITEpaTyphl pabodeit
(m3mepsgemoii) cpeast ot MuHyc 50 mo mmroc 200 °C

Taonuma A.2— BuxuzmepsieMoro gaBieHUs

O0o3HaueHME

Bun n3mepsiemoro naBieHus

peoOpa3zoBaTesid a0COMOTHOTO JABJICHUS

peoOpa3oBaTed H30BITOYHOTO TABICHHUSI

npeoOpazoBaTesy JaBlICHUS-PA3PCIKCHHS

Hp606paSOBaT€J'II/I THUAPOCTATUYCCKOI'O NABJICHUA (ypOBeHL )KI/I,Z[KOCTI/I)

peo0pa3oBaTeNid pa3HOCTH JaBJICHUH

@ =S| = >

peoOpa3oBaTeu pa3pesKeHUs
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Taonuma A.3 — KoxBBEIXOQHOTO CUTHAIA

[Tponomxkenne npuinoxeHus A

Kox BrixogHol curaain [Tpumeuanue
RS485 Hudposoii — popmar RS485 no nporoxonry ModBus RTU —
Tabdonuma A.4— BugsnekrpoHHOro 6J10Ka
O06o3HaueHue Bup snextponHoro 6ioka
D ¢ g poBoit 06pabOTKON CUTHAIIA

Taonuma A.5 — Kox KIIMMaTH4eCKOrO UCIIOIHEHUS

Bun kmuMaTtnyaeckoro [IpenenvHble 3HAUEHUS
Kon HUCTIOJTHEHUS U TEeMIIepaTyphl OKPY>KAIOIIETO BO3AyXa

KaTeropus pa3mMelieHus pH KcIuTyaTarmu, °C
1 VXJI3.1 —10...450
3 y2 —50...+80
6 v2 —1...+40
9 T3, TB2, TB4 —25...+70
A VXJI3.1 —20...480
B YXJi4.2 +15...435
C v2 —40...+80
D VXJI3.1 —30...+80
L V2 -10...+70

Taodonuna A.6—Koxnpenena nomyckaeMoil OCHOBHON MOTPEIIHOCTH H3MEPEHHS

Kon [Ipenen nomyckaeMoil OCHOBHOM TOTPEITHOCTH U3MEPEHHUS, +Y,%0
1 +0,10
2 +0,15
3 +0,25
4 +0,5
5 +1,0
6 +1,5
BIN 40,25 +0,5 +1,0 +15
max
4 xITa 4 xIla 2,5 1,6 xITa 1 xI1a 0,6 0,4 0,25kITa 0,16 xI1a
klla klla klla
10 xITa 10 xITa 6 xlla 4 xIla 25 1,6 1 xITa 0,6 xIla 0,4 xITa
klla klla
8 40 kIla P 40 xITa 25klla | 16 kIla 10 kITa | 6 xIla 4 xI1a 2,5 klla 1,6 xI1a
A0
250 xITa BIIN 250 xI1a 160 100 xITa 60 kIla | 40kIla | 25kIla | 16 xIla 10 xITa
klla
1,6 MTTa 1,6MIla | | MITa | 0,6 MITa | 0,4 0,25 0,16 0,1 MITa | 0,06 MTTa
MIla MIla MlIla
16 MIla 16 MIIa 10 6 MIla 4 MIIa 2,5 1,6 1MIIa 0,6 MIla
MIla MIla MIla
C 12,0
D 0,2
E 10,4
Taonuuma A.7— Kox npezaena 1onmoJHATEILHON TEMIIEPATyPHOU IMOTPEITHOCTH U3MEPEHUS
Kox IIpenens! AONOTHUTENBHON TEMIIEPATyPHON NOTPELIHOCTH U3MEPEHMUH,
%/(10 °C)
8 + (0,05+0,05 Pmax/ PB) mnst Pmax/10 < P < Pmax;
+ (0,1+0,05 Pmax/ Ps) mst PB<Pmax/10
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[Tponomxkenne npuinoxeHus A

Tab6nuna A.8— KoxnpucoenMHUTENBHOTO pa3Mepa (MOHTaXHON 4acTH) AJIsl COETUHEHMUSI C
BHEIIHEH IMApaBINUeCcKOl (MTHEeBMATUYECKOW) TMHUEH U 3a3eMIICHUEM

Kon

[IpucoenuHUTENEHBIE Pa3MepHI

1

Mtyuep M12x1,0

2

Mrynep M20x1,5

¢ HUIIIENIEeM It coequaenud tuna 3 ucnoiHenue 1 mo 'OCT 25164

Mrynep M20%1,5
o 'OCT 25164, ¢

C HUIIMEJIEM I COEIUHEHU TUIa 3 ucnonuenue 1
sneMmenToM 3aszemiienus o 'OCT 12.2.007.0-75

1 pe3p00it M4-7H ny1st BO3MOXKHOM yCTaHOBKU THAPABINYECKOTO APOCCENS

bes mryuepa

Mrtyuep M12x1,5

C HUIIIICJIEM

tyuep G 4"-A ¢ HumnmneneM

Ityuep M10x1,5

KopposnonHocrolikast oTKpbITas MeMOpana co mrynepom M20x1,5

KopposnoHnHocToliKas oTKphITas MeMOpaHa co mTyuepom M36x1,5

draHIeBO€e MOAKIIYCHUEM K TIporieccy ¢ pe3ndoit KVa"

ITyuep M12x1,0

C HUIIIICJIIEM

Mrynep M12x1,25 ¢ Hunmnenem

Mtyuep M22x1,5

C HUIIIICJIEM

M (MOOQ|m@|(»|lo|lo|N|lo|o

Mtyuep M20x1,5
no 'OCT 25164 u

C HUIIEIEM [UISI COEIUHEHHUS THUIIA 3 UCIIOIHEeHueE 1
YCTaHOBJICHHBIM THIPABIMYECKUM JIPOCCENIEM

@

JIABJICHUN)

®draHIIeBOC MTOAKITIOYCHIE (MajJora0apUTHEIN BapHaHT MPeoOpa3oBaTeIIsl pa3HOCTH

MaiorabapuTHbIi
HUIIIEIEM

BapHaHT peodpa3oBaTess pa3HOCTH JaBiieHuil co mrynepamu M20x1,5 ¢

Mrynep G %4"-A

L

[Mtyuep M10%1,0

C HUIIIICIIEM

Taonuma A.9—KojgBuga MHINKAIIMY BEIXOJHOIO CUTHANIA

Kon

By nHIuKanmy BEIXOTHOTO CUTHAJIA

0

0e3 HHINKALUU

Taonuma A.10 — Koa coemMHHATENS SIEKTPUIECKOTO IS COSUHEHUS C BHEITHEH JTMHUEH CBS3H

Kon Tun coequuuTesns ITpumevanue
10 Brika 2PMJI18B41115B1B
13 Brika 2PMI'J[18B41115E2 TepMETHYHBIN
14 Brika 2PMI'/{18B571II1E2 TepMETHYHBII
15 Bika 2PMJIT18571111B1B
60 DIN 43650 A Buiika DIN 43650A
01 Kabens ¢ MmapkupoBaHHBIMU I'pynna nemesnaro3amutsl 10 P68 mo 'OCT 14254, nnanazon
BBIBOJIAMU TeMIepaTyp oKpyxkatomiei cpenst ot MuHyc 40 1o 80 °C
92 Kabenb ¢ MapkupoBaHHBIMU I'pynma nemesnarozanmurst g0 IP68 mo 'OCT 14254, nnanazon
BBIBOJIAMH TEMIEPATYp OKpYsKaromien cpeasl o Munyc 40 1o 80 °C
Kabennb, sxpaHUpOBaHHBIH B
94 TIOJTIY PETAHOBO M30JISALIHH C JlInHa coracoBBIBAETCS MPH 3aKase, TNANa3oH TEMIEPATyp
MapKUPOBAHHBIMH BBIBOJIAMH 1 okpy:xatomei cpenst ot munyc 40 go 70 °C
JIPCHAKHOM TPpYyOKOH, 4-IPOBOTHBIN
Kabenb, 5xpaHUpOBaHHBIH B
95 OJINYPETAHOBOM M30JISIUH C JlnHa cornacoBbIBaeTCs MPH 3aKase, IUana3oH TeMIepaTyp

MAapKUpPOBAHHBIMU BBIBOAAMU U

JIPSHAKHOU TPpYOKOH, 6-IPOBOTHBIN

oKpyxaromelt cpeasl ot munyc 40 mo 70 °C
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[Tponomxkenne npuinoxeHus A

Taodonumoa A.11 — Kox rpynmsr nemesnarozammtsl mo [OCT 14254

Kon

O0o03HaueHue

IP54

IP67

IP68

IP55

IP65

IO WIN|FL|O

IP68 (IP68K)

Taonuma A.12— Kox ananazona HanmpspKeHUH MTUTaHUS

Kon Jwnanazon HanpsixkeHus, B
5 3,0-5,5
9 3,0-3,9

Taonuma A.13 —Kox BpeMeHH YCTaHOBKH BBIXOJJHOTO CUTHAJIA TIOCTIE BKITFOUCHHSI ITUTAHUS

Kon Bpems ycTaHOBKHM BBIXOIHOTO CHTHaJIa MOCJe BKIIIOUEHHsI MUTaHUs, MC, He OoJiee
0 200
1 100

IIpumeuanue—KoaBpeMeHN yCTAHOBKU BBIXOJAHOIO CUTHAJIA YKA3bIBAETCS TOJIBKO ISt
npeobpazoBaTesieil ¢ aBTOHOMHBIM TUTAHHEM.

Taonuma A.14 — Koa KOHCTPYKTUBHOTO UCITOJTHCHUS

Kon Matepuan MeMOpaHbI Marepuaibl, KOHTAKTUPYIOIIUE C Howmep pucynka
HU3MEPAEMON Cpeaoi npunoxeHus b
00 | Turanosslii crmaB BT-9 Turanoseli criaB BT-9 o b.1,B5.6
o OCT 1.90006 OCT 1.90006. Ctranp 12X18H10T
20 | Turanossrii crmas BT-9 Turanossii crias BT-9 o B.7
o OCT 1.90006 OCT 1.90006. Ctans 12X18H10T
21 | Crans 36HXTHO Cranp 12X18H10T b.4,B.5
03 | Crans 36HXTHO Cranp 12X18HI10T b.2,B.3
04 | Cramb 316L Cranb 316L, crans 12X18H10T, Viton b.1
05 | Cramp 316L Cranp 316L b.13, 5.14, .15, .16
14 | Crams 316L Crans 316L, Viton b.8,b.15
24 | Crans 316L Cranb 316L, crans 12X18HI10T, Viton b.9
34 | Crans 316L Cranb 316L, crans 12X18HI10T, Viton B.7
41 | Turanossi cruras BT-9 Turanossii crias BT-9 o B.10
o OCT 1.90006 OCT 1.90006

IIpumeuanus

1 B wMHOroAmama3oHHBIX IPeo0pa3oBaTEeNIX C AaBTOMAaTHYECKHM NEPEKIIOYSHHEM JHara3oHOB IS
OTIpeJeSICHHs] OCHOBHOM TOTPEITHOCTH HMCHOJb3yeTcs Ommxkaiiiiee obo3nadeHHoe 3HaueHue BIIM, xoropoe
MIPEBBIIIAET YCTAHOBICHHOE 3HAUYEHUS 1aBICHMS.

2 CreneHb 3alIUTH OT MPOHUKHOBeHUs b 1 Biaru P68 mo 'OCT14254-96, mnst npeobOpa3osareeit
THAPOCTaTHYECKOro naBieHns (¢ Kogamu ucnosHenust 94, 95 mo tabmure A.10) npu MakcuManbHON [UTHHE
norpysxenus 10 250 M, nmpeoOpazoBareineii ¢ kogamu ucrosHeHuit 91, 92 no tabmauue A.10 — 10 m.

3 CumBona «II» B KoJe KOHCTPYKTUBHOTO MCIIOJIHEHHS HCIONb3YeTCs A1 MpeoOpa3oBaTenei, paboTaromux

B KOHTAKTEC C NMIICBBIMU IIPOJYKTAMMU.
Taodbnuna A.15— Kox unpopmannu o nepBU4HOI MoBepke

Kon Ornucanue
BT Otrpy3ka npeoOpa3oBareeii ¢ 3aBoJ1a-U3roTOBUTENSI 0e3 opopMIICHSI TIEPBUYHOM
MTOBEPKH (YCIIOBHS IOTOBOPA)
EIID OTtrpy3ka npeodpazoBaresicii ¢ 3aBoa-U3rOTOBUTEINS 0€3 0(hOpMITCHHUS TIEPBUIHON
MOBEPKH, «I» - 0COOBIC YCIOBHUS MOCTABKH
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Hpuioxkenne b
I'aGapuTtHble yepTe:kn npeodpazoBaresie

Coedurumens Noxd 30+ yoaolyo
T

527 f

Lo} o
Ty e = = = ——— vy

T

Hcnonnenne npeodpasoBareneii L, MM,

WUctionuenus c
He Oosee

KOZIOM
ANEKTPUIECKOTO
COEIUHUTEIIS O

tabsmie A.10

1X, 60 [IpeobpazoBatenu W30BITOYHOTO JABICHUS,

JaBJICHUS-PA3PEIKECHUS] UCTIOTTHEHUS C KOJIOM
MIPUCOSAMHUTEIBHOTO pa3mepa 1, 2, 68, C—F u xojom
KOHCTPYKTUBHOTO HcnojHeHus: KOO
[IpeobpazoBaTenu U30BITOYHOTO, A0COIIOTHOTO
JaBJICHUS C KOJAOM IMPUCOEAUHUTEIHHOTO pa3mepa 2 u
KOJIOM KOHCTPYKTUBHOTO HcnojiHeHus: K04
91, 92 [IpeoOpazoBarenu H30BITOYHOTO JABJICHHSI,
JTaBJICHUSI-PA3PEIKEHUs] UCTIOTTHEHUS C KOJIOM
PUCOEMHUTENBHOTO pa3mepa 1, 2, 6-8, C—F u kogom
KOHCTPYKTUBHOTO uctnoiaHenust KOO
[Ipeo6pazoBarenu H3OBITOUHOTO, A0COTIOTHOTO
JaBJICHUS C KOJAOM IMPUCOEAMHUTEIBHOTO pa3mepa 2 u
KOJIOM KOHCTPYKTHBHOTO ucnoyiHenust K04

105

120

112

127

IIpuMeuaHnus

Pa3meps! 11 cipaBok.
MoMEeHTHI 3aTsDKKU IIPU YCTaHOBKeE IpeoOpa3oBaresell IpuBeIeHb! B MPUIoKeHuu 1.

IlITynep u 3NeKTPUUECKUM COEAUHUTEIb [TI0KAa3aHbl YCIOBHO.
Macca npeoOpazoBatens He Oonee 0,18 kr.
OTBeTHas YaCTh COCAUHUTEINSI U JIUHUS CBSA3U HE [TOKA3aHBbIL.

BuHT 3a3emiieHUs1 OTCYTCTBYET.

OO WN P

Pucynox b.1 — I'aGapuThslil uepTéx npeoOpa3oBaTeneil U30BITOUHOTO AABICHHUS, JaBICHU-PA3PEKESHUS
(c komoM TpHcoeaMHHUTEIRHOTO pasMepa 1, 2, 6-8, C—F mo tabmume A.8 W KOJIOM KOHCTPYKTHBHOTO
ucnonnenuss KO0 mo Ttabmmme A.14), u30BITOYHOTO, aOCOMIOTHOrO JaBieHHUS (C  KOJOM
MIPUCOCIMHUTEIILHOTO pa3Mepa 2 mo Tabimie A.8 ¥ KOJAOM KOHCTPYKTHMBHOTO ucmonHeHuss K04 mo

tabnuie A.14)
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[Iponomxenue npunoxenus b

i |
- r

=3 |

IIpumeuaHnus

1 Pa3meps! 1is CIIpaBoK.
2 MoOMEHT 3aTsDKKH IIPH YCTaHOBKE MpeodpazoBatens — He Oonee 60 H-m.
3 DneKTpUYecKuil COeTMHUTENb MOKa3aH YCIOBHO.
4 Macca npeobpasoBatens He 6onee 0,6 Kr.
5 BwuHT 3a3eMiteHHs IPUCYTCTBYET ToibKO B ncnonaeanu CJIB-Ex, CIIB-ExP.
Pucynok b.2 — T'abaputTHblii 4YepTexx mpeoOpa3oBaTeieii HM30BITOYHOTO JABJICHHS C KOIOM

KOHCTpyKTHUBHOTO HcniosiHeHus KO3 no Tabnuue A.14 1 Ko10M IpUcoeIMHUTENBbHOM yacTh 9 o Tabmnuie
A8

0 T ﬁ/

M3Ex1, 5

Sl .
TLomax

IIpumeuaHnus

1 Pa3smepsI 1 CIIpaBOK.

2 DIeKTpUYeCKUH COeTMHHUTEIb TIOKa3aH YCIOBHO.

3 Macca npeobOpazoBatens He Oonee 0,5 Kr.

4 BwuHT 3a3eMiIeHUs IPUCYTCTBYET Tobko B ncnoianennu C/IB-Ex, CIB-ExP.

Pucynok b.3 — TabGaputnbiii dyeprexx mpeoOpazoBaTeneid HM30BITOYHOTO MJABICHUS C KOJIOM
KoHCTpyKTHUBHOTO HcnonHeHus K03 no tabnuue A.14 1 KoJoM npucoeAMHUTENbHON YacTu A 1o Talmuie
A8
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[Iponomxenue npunoxenus b

178 max

7
Mo
4amb

\ K147 FroCTEI11-52

L-‘ 8342

Zomb

IIpumeuaHnus4

1 Pa3meps! U1 CHIpaBOK.

2 DIeKTPUYeCKUH COCTUHHUTEIb TIOKa3aH YCIOBHO.

3 Macca npeobpasoBatens He 6onee 4,2 Kr.

4 BwuHT 3a3emileHUs PUCYTCTBYET Tobko B ucnoiaHennn C/IB-Ex, C/IB-ExP.

Pucynok b.4 — T'abapuTHbIil yepTex mpeodOpazoBaTeneii aOCOMOTHOTO C KOAOM MPUCOSAUHUTEIHLHOTO
pasmepa B no tabnuie A.8 u kogoM KOHCTpyKTHBHOTO McnionHeHus K21 mo Tabnume A.14
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[Iponomxenue npunoxenus b

I
- K4 TOCTEIT-52

Makcumanshbiit BIIN, kIla A, MM, He Ooltee B, MM, He Kox KOHCTPpYKTUBHOTO
Ooiee HCTIOJTHEHHS
>1,6 178 134 K21

IIpumMeuaHnus

1 Pa3meps! U1 CHIpaBOK.

2 DIIEeKTPUYECKUH COCTMHHUTEI TIOKAa3aH YCIOBHO.

3 Macca mpeobpazoBatens He Oonee 4,2 kr (ucnonnenune K21) u 9,8 xr (ucnonnenune K31).
4 BuHT 3a3eMJICHUS IPUCYTCTBYET TONbKO B ucnonHennu CJIB-Ex, C/IB-ExP.

Pucynok b.5 — T'aGaputHblii uepTexk mpeoOpa3oBaTeneil W30BITOYHOTO [ABJICHHS, pa3pekKeHHUS,
JTaBJICHUSI-Pa3pEKEHUs] U PA3HOCTH JIaBJIEHUI ¢ KOJAOM MPUCOEIUHUTENBLHOrO pa3mepa B no tabnuue A.8
Y KOJIaMH KOHCTPYKTUBHOTO ucnoiaHeHust K21 no tabnune A.14
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[Iponomxenue npunoxenus b

(koda ang kpensiequs mpoca

J—
St . . ) o - B ]
{ © | I
— N -
Konnavox
120 max [

IIpumeudanus
1 J1is npOoMBIBKH MIPUEMHOTO OTBEPCTHUS CHATH 3ALUTHBINA KOJIIAaYOK.
2 PexoMeHIyeTCsl MCIIOJIb30BaTh TPOC IUIL 3aKpEIUIEHUs] B pabodeM IOJIOKEHHWH, a TaKXKe IOoAbeMa U

OTIyCKaHWUSI.
3 [lpu HEOOXOAMMOCTH HCIONB30BAHUS TpOCa JJIsl MOMHSATHS U OIyCKaHUS MpeoOpa3oBaTels, 3aKPEIUTh

Tpoc 3a cko0y.
4 JlnuHa IpUCOSIMHUTEILHOTO Kabems L B 3aBHCHMOCTH OT 3aKasa.

Pucynok b.6 — TabaputHbplii yepTex mnpeoOpa3oBaTeNel THAPOCTATHYECKOTO IaBICHUS C KOJOM
MPUCOCTUHUTEIBHOTO pa3Mmepa 2 mo Tabmuie A.8 M KogoM KOHCTpykTHBHOro ucroinHenus K00 mo

tabimue A.14

Coodumons newa saw poamie

I
=

M20x1 5-6g

—
Ko snexktpuueckoro coefuHUTENS 1O TabuIe L, mm, He Gonee
A.10
1X, 60, 80 185
91, 92 192
Pucynox b.7 — TabGaputHblii yepTex mnpeoOpas3oBaresieil M30BITOYHOTO JAABICHHSA, pPa3pekKeHUs,
naBJIeHUs-pa3pekeHus: ucnonnenus BT2 ¢ xonom mpucoeauHuTenbHoro pasmepa 2 no tabdmune A.8 u

KOJIOM KOHCTpyKTUBHOTO HcnioinHerust K20, K34 no tabnune A.14
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[Iponomxenue npunoxenus b

{oedunumens nokazan ycaobxo
)
)

27

X,

Kon anekTprdeckoro coeiuHUTENs 10 Ta0JI. L, mM, He Ooltee
A.10
60 95
91, 92 102
Pucynox b.8 — TI'abGaputHblli 4epTexk mnpeoOpa3oBaTeieii M30BITOYHOTO JABJICHUSA, DPa3peKCHHS,

TABJICHUS-PA3PEIKEHUsT C KOJOM MPHUCOCTUHHUTENHLHOTrO pasmepa 2 mo Tabmuie A.8 U KojaoMm

KOHCTPYKTHUBHOTO HcnoiaHeHuss K14 nmo tabnuie A.14

Crpanuna 28 u3 54 AI'BP.406239.001-11P3 u3m.17



[Iponomxenue npunoxenus b
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Pucynox b.9 — TabaputHplli uyepTexx mpeoOpa3oBaTelied pasHOCTH JaBJIEHUH C KOJIOM

PUCOCTUHUTENBHOTO pasMepa G mo Tabnume A.8 ¥ KOJOM KOHCTPYKTHBHOTO HcmonHeHus K24 mo
tabimmue A.14

90 max 1420

55 . /
Q ]

M2Ow15-8g

=27

227

IIpumeudanus
1 JlnuHa npucOeqMHUTENBHOTO Kabens L B 3aBUCUMOCTH OT MCIIOJTHEHUS!.

Pucynox b.10 — TabaputHblii yepTexx mpeoOpa3oBareneid H30BITOYHOIO JaBJICHUS C KOJOM
MIPUCOETUHUTEILHOTO pa3Mepa 9 mo Tabymile ¥ KOAOoM KOHCTPYKTUBHOTO HcrioHeHus K41 mo tabuie

A.14
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[Iponomxenue npunoxenus b

PP AO “HITK BUMT [H[
COB-Exq al{a} (6} 1Wire -
Dl 2 |
N7 1 [e ]
OEx ia IIC TS GaX, IP[x]
-50°C< fu<+800C
Ci12,0MkP, LisZMKIH H
Ui3,9B, li<100MA, Pis20MBm | 7
[ u |
l K |

Bupg nzmepsiemoro naBneHus;

BepxHuuii npeaen(pl) u3MepeHus NaBICHHUS,

[Ipu3HaK MHOTOTIPEIEIEHOCTH;

0O6o3naueHue moenu npeodpasosarens no AI'6P.406.239.001TY;
3aBoJCKOH HOMED;

JlaTta U3roTOBICHUS,

Kox crenenn 3amuTel OT BHEIIHUX BO3JEMCTBUN B COOTBETCTBUH C HCIIOJHEHHEM MTPE0Opa3oBaTes;
CrienuaNibHbIi 3HaK B3pBIBOOC30MIACHOCTH.

Opras cepTUhUKALNH;

O6o3uadenHne cepTudrKara;

Enunsrii 3aak obpamenus TP TC

AR X ORDTEOR

Pucynok b.10 — MapkupoBka Ha kopmyce npeobpa3oBareneii C/IB-Ex ¢ MapkupoBKO# B3pBIBO3AIINTHI
«OEx ia lIC T5 Ga X»

Pd AQ “HIK BT [H[
|

COB-Ex{ a[{a}[6} Wire -
Dl z
N g 1 [e ]

OEx ia IC T3 GaX, IP

-50°C< t,<+80°C
Ci£12,0MkP, Lis2MKIH E
Ui<3,9B, li<100MA, Pis20MBm | 7
l u |
l K |

IIpumeuanue—Coaepxumoe NojueH a—1 B COOTBETCTBUU ¢ pUCYHKOM b.11.

Pucynox b.11 — MapkupoBka Ha Kopmyce mnpeobOpasoBareneii C/IB-BT2-Ex ¢ MapkupoBkoi
B3peiBo3anuThl «OEX ia 11C T3 Ga X»
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[Iponomxenue npunoxenus b

[ﬂgjxfé-:l\;llre L3 [H[

D | Ej I 7
N[ F ] [ e |

PO Ex ia | Ma X, P[4

-50°C< t,<+80°C

(1<12.0Mk D, LisZMKIH E
Ui<3,9B, li<100MA, Pi<20MBm
| u |
| K |

[Ipumeuanue — Couepxumoe Mojiei a—i B COOTBETCTBUU ¢ pucyHKoM b.10

Pucynok b.12 — MapxkupoBka Ha kopiyce npeodpazopareneii C/IB-ExP ¢ MapkupoBKOii B3pbIBO3AILUTHI
«PO Ex ia I Ma X»
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IIponomxkenue npunoxenus b

Konnaqox
| e J S
N - - - - [ EN
| = /
150 max L*
[Ipumeyanue

1 JIng npoMbIBKH IPUEMHON MeMOpPaHBI CHATH 3aLIUTHBIA KOJIMAYOK.
2 JlnvHa npucoeauHUTENIbHOrO Kabeisd L B 3aBUCUT OT 3akasa.

Pucynok b.13 — I"'abapuTHbIil uepTex nmpeoOpazoBaresiell THIPOCTaTHUECKOTOo JaBiieHus ¢ kogoM D20 mo
tabmuie A.l, KOJOM NPUCOEAUHHUTEIHLHOTO pa3Mepa 5 mo Tabnume A.8 U KOJAOM KOHCTPYKTHBHOTO
ucnonaenus K05 no tabmauie A.14

l_ﬂ"' o] o
ol =y — L -
N e 2 | |
1 | |
» B0 max | [T .
_ |t -
[Ipumeuanue

1 Jlns npoMBbIBKH MPUEMHOM MEMOpPaHbI CHATD 3aIUTHBINA KOJITTAYOK.
2 JlnvHa mpuCOeAMHUTENIBHOTO Kabes L B 3aBUCHT OT 3akasa.

Pucynok b.14 — I'aGapuTHblil yepTex npeodpazoBaresei TupocTaTHUuecKoro AaBieHus ¢ kogom D22 no
tabnuie A.l, KOZOM MPUCOSAMHHUTEIBHOTO pa3Mepa 5 mo Tabiuie A.8 ¥ KOJOM KOHCTPYKTHBHOTO
ucnonaenust K05 no rabnune A.14

Lkooa ang kpen/iequs mpoca

2505
i
\

72 max [

A
1
1

[Ipumeuanue - /[nuHa npucoeAMHUTEIBHOTO Kalems L B 3aBUCMMOCTH OT 3aKasa.

Pucynok b.15 — T'aGaputHsblii uepTex mpeoOpazoBaTeneil THAPOCTATHUECKOTO JaBIEHUS C OTKPBITOM
MpUEMHOW MeMOpaHOH, KOJOM NPUCOCTUMHHUTENBHOTO pasmepa D50 mo Ttabmume A.l u kKomom
KOHCTpyKTHUBHOTO HcnoiaHerust KOS mo tabmune A.14.

Crpanuna 32 u3 54 AI'BP.406239.001-11P3 u3m.17



[Iponomxenue npunoxenus b

BLix00HOL JO3BEN AOKAFTH LeabHo

!
3 /
= i . - i
)
|
[ max
Ko a51ekTprueckoro COeIMHUTENS IO L, mm, He Ooree
tabmuie A.10
1X, 60 80
91 86
Pucynok b.16 — T'aGaputHbiii depTéx mnpeoOpa3oBaTeieii C OTKPHITOM MeMOpaHOW H30BITOYHOTO

JABJICHUS C KOAOM NPHCOEAMHUTENBHOrO pazmepa D50 mo Ttabmume A.l, KOJAOM 3JIEKTPUIECKOTO
coemunantens 1X, 60, 91 mo Tabnuue A.10 1 kogoM KoHCTpYKTUBHOTO McnioHeHust KOS5 mo Tabmuie A.14.
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puioxkenune B
CxeMbl NOAKJIIOYEHNS IPeodpa3oBaTeiei

[IpeoGpazoBareins
G
Llens Kont] Llens Q (;)
P +Unmur. 1 |+Umnr. jp— l_ UP
E O0muit 2 |O6mui O O6wuii
Data- 3 |Data- QO Data-
Data+ 4 |Data+ QO Data+
|
Kox 10,13

[IpeoOpa3zoBarenb — mpeoOpa3oBaTeb JaBJICHUS H3MEPUTEIIbHBIN,
G — HCTOYHHK MTUTAHUS,

UP — npuéMHUK KOJI0BOTO CUTHAJIA.

Pucynok B.1 — Cxema nonkmtouenus npeodpazosateneit C/IB o01menpoMbIIIUIEHHOTO UCTIOTHEHHUS C
Koxamu ucnonHeHui 14 u 15 mo tadmuie A.10
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[Iponomkenue npunoxenus B

Ilenn

HOMCp KOHTAKTa pa3beMa

+Urnut

1

OO0mwuit

Data—

Data+

[TepembIiuka Mex1y BbIBOJAMH 6 U 7

[lepembluka MEXy BbIBOAAMHU 6 U 7

N[OOI~ WIN

Kox 14, 15

Pucynok B.2 — CooTBeTcTBHE Ha3HaueHUs LieTiel BbIBOJAM pazbema rpeodpasoBareseil ucroyiHeHui 14,

15 o Tabnuue A.10)

[{BeT mpoBoaa + uBer Ilens KonTakr
HaKOHEYHUKA
KpacHBIN + OeJbli +Unur 1
Oelblii + OeJbIil (0131107071 2
3eJIEHBIN + OBl Data— 3
CUHUH + OelbIi Data+ 4
WKENTHIN + YEPHBIN Okpan —

CooTBeTcTBHE Ha3HAUEHMSI BHIBOJIOB pa3beMa IIPOBOaM SKPaHUPOBAHHOIO Kabels mpeoOpa3oBaTeneit

TUIPOCTaTHYEeCKOro naBieHus (ucnomHeHue 94 mo tadnuie A.10)

[Tponomkenune npunoxenus: B

[[BeT mpoBoa + IBET HAKOHEYHUKA Ienb Konrakt
KpacCHBIN + Oenblid +Unur 1
Oenblii + OeabIi OOmumit 2
3eJIEHBIN + OebIi Data— 3
CHHUH + OembIi Data+ 4
JKENTBIN+ OeIBIH Data— 5
4EpHBIN+ OeIbIi Data+ 6
KENTHIN + 4épHBIN DKkpan —
CooTBeTcTBHE  Ha3HAUYCHHUs  BBIBOJAOB  pa3béMa  MPOBOJAM  DKPAHUPOBAHHOTO  Kalens

npeoOpasoBarenel THAPOCTATHIECKOTO AaBIeHUs (McnoiHeHue 95 mo Tabnuie A.10)
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[Iponomkenue npunoxenus B

[IBet npoBoja Ilenn KonTakr
KOPUYHEBBIH (KPacHBIH) +Unur 1
OesbIi (GKENTHIN) OO6muit 2
YepHBIN (CephIii) Data— 3
CHHHI Data+ 4

CooTBeTcTBHE HA3HAYCHHSI BBIBOJIOB Pa3bheMa IIBETOBOW MapKUPOBKE MPOBOJIOB KaOes (MCIIOTHCHHUS
91, 92 no Tabaune A.10)

[Ipumevanus:

1. Jlonyckaercs 3a3eMIISITh SKpaH MPUCOECTUHUTEILHOTO KaOeJs.
2. JlomyckaeTcs UCIIOJIb30BaHHE HAKOHEYHUKOB rOJy0O0Tro 1BETa BMECTO OENbIX.

Pucynok B.3 — Ha3Hnadenue BbIBOIOB KaOerneii mpeodpa3oBareseil rTiApoCTaTUYECKOro TaBICHUS U
npeoOpazoBareneli ¢ KadeIbHBIMU BBIXOJaMHU
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Hpuiaoxenune I
Cxema BHeIIHMX JJleKTpUiecKkux coennnennii C/1B

BapbiBoonacHas 3oHa BapeiBoGe3onacHas 3oHa

JIMHWA cBA3K

CLB-Ex 10 +lMutaHue o
26 Obwmi o
Bapeep
NCKpoBe30onacHoCTH
30 DATA- o
DATA+
4 O O

Puc. I'.1.Cxema snexrpuueckux coenunennit C[IB-Ex, C[IB-ExP
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[Iponomxkenue npunoxenus [’

WO 0Z1

(4.}
N +VIvd
HIgHAIrd1udomen VIVd
BEHHOIgeY A0
airrareaosedgoad] ] Ldns
[ +VIVd
HI9HAIrs1udonen Vivda
EHHIrger AD
qiraredosedgoad] | Lidi
I +VIVA
HgHara1ndonen ARTY
BUHIIrgeT AD
qiraredosedgoad] | Lidi

AO

LidN+

EWUHELHI
MOIrq

nO 01
i

+VIVA

“Vivd

_\m:o@wM
_

A0
LIdN+

0CSYINVAV

SBYSU-TETSY
g0ono(pdoLHn

qarrareaogedgoad]]

rdout INOD

dororarmox
HIGHAIrEHOOdO] |

Puc. I'.2 PexkomeHnnmyemasi cxema BHEIIHUX d3JekTpuueckux coeaunenuii CIIB c mpeoGpaszoBaTtenem

untepdeiicoB RS232 - RS485 ADAMA4520

AI'BP.406239.001-11P3 u3m.17
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[Iponomxkenue npunoxenus I’
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Puc. I'.3 Pexomenayemast cxema snekrpudeckux coenuuenuii CIIB c
AnyBus Communicator RS232 - RS485
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[Iponomxkenue npunoxenus I’

KpacHsll

v\

KopuyHebbil

DATA-—

3eneHsiu

L)gH [lpeodpa3obament

DATA+ \

Cuul

Xenmol >

| F W —

HepHbll

OOOOOO

>
N

O 2 2udpocmamuyeckozo

;:g 3 dabneHus
b 1

KpacHsll

Kopu4Hebbiu

|_)<(351 [lpeodpa3cbament

3eneHsil

CuHul

Xenmud >

A F W N

QOOOOOO

HepHbll

/

>
=

O 2 2udpocmamuyeckozo

;:g 3 dabneHus
L 2

\ KneMMHOs kopodka

KpacHsll

KopuyHebbiu

|_>(<)7 : [peodpa3cbament

3enexsiu

zuﬂ ocmamuyeckoeo
o2 P

Cuul

Xenmeld >

Al Flw N —

OOOOOO

HepHoll

R2
120 Om

3 dabneHus
;Zga N

R2 mepMUHOMbHLIU pe3ucmop.

Puc. I'.4 Pexomenayemasi cxeMa 3JIEKTPUUECKUX COCIMHEHHMM TMpeoOpa3zoBaresieil THIpOCTaTUYECKOro
JABJICHUS C KOJIOM 3JIEKTPUUYECKOTO coeauHuTens 95 (ocrtanpHoe cM. puc. .2 wm I'.3)
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puniaoxenne /|
I'aGapuTHble pa3Mepsl IITYHEPOB AJS NOAKIIYEHHA K MATUCTPAJIM JABJICHUS U MOHTAKHbBIX

THE3
|
‘ Kon
. B A | b | C | npuCOeIUHUTEIBLHON
‘ 4acTHu
| M20x1,5 [ 20 [ 5 | 6 2,3,9,F,H
< MI2x1,5 [ 12 [ 3 | 5 6
| G%" 2L [ 5|6 7
| M12x1 |12 | 3 |5 C
; ! M12x125 [ 12 [ 3 | 5 D
‘ M22x1,5 | 18 | 3 | 10 E
B GY" 12135 K
C | M10x1,0 | 10 [ 2 | 3 L
V28]
o d dl [ d2 | L [L1|L2 Kon
; ( IIPUCOCAUHUT.
A I 7 \\ ’ qaCIl[“I/I
. 7 ’ rr | M20x1,5 | 7 |12 [24]18[35] 2,39FH
| o Mi12x1,5 | 6 [ 75|14 10|35 6
] Y e G%" 7 112 1241835 7
\/ 3.2 7 Ve Mi2x1 | 6 [ 7,5[14]10 |35 C
/ 7 . [M12x125 | 6 | 75141035 D
: /4 M22x1,5 | 11 | 16 | 20 | 16 | 35 E
IBEIE Gxu' | 6 [75]14]10]35 K
- M10x1,0 [3,5]6,0]13]| 8 [25 L

IIpumeudanus

1 Pazmepsl B MIJUIUMETpaX.

2 Ycunue 3aTsATUBaHHS NPU YCTAHOBKE HA MarvcTpajib JaBleHHs He JODKHO npesbimath 60 H'm s
NPUCOEANHUTEIBHBIX pazmepoB M20x1,5, M22x1,5 u G%" u 25 H-M — a51s1 oCTaJbHBIX.

Pucynok J[.1 — T'abapuTHbIe pa3mMepshl MTYIEPOB U pEKOMEHAyEeMbIe MOHTa)KHbBIE THE3IA TSl YCTAaHOBKHU
npeoOpaszoBaresieit ¢ KogamMu MPUCOeTUHUTENbHOM YacTh 2, 3,6, 7,9, C-F, H, K, L
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[Iponoikenue npunoxenus /|

.'/_
C ;m] Kon
. B A b C | npucoeAMHUTEIBbHOU
. JacTH
. — MI12x1,0 | 27 | 19 |87 1
- 75 o

Ilpumedanus
1 Pa3meps! B MIIIITUMETpaX.
2 Ycwuie 3aTATHBaHus MIPH YCTaHOBKE Ha MaruCTpajhb JaBJICHUS HE JOJHKHO MPeBBImath 25 H-Mm.

Pucynok /1.2 — ['aGapuTHble pa3Mepsl TYyIEpa Ipeodpa3oBaTeieil ¢ KOAOM IPUCOSTMHUTEIBHON YacTh
1 o TaOimne A.8

e -—
'] . - / — e
A f / _ f ¢
N 9w Ay
I A )/ P R

Pucynok /1.3 — ['abaputHbIe pa3Mepsl IITyIepa IpeoOpa3oBaTeei ¢ KOJIOM MPHUCOSTUHNUTEIBHON — YacTh
A 1o tabnuie A.8

&
EREEY:
Mi0x15-6g
Pucynok /1.4 — TabGapuTHble pa3Mepbl LITYIEpa MpeoOpa3oBaTeNeil ¢ KOJOM NPHCOEIUHUTENIBLHON

yactu 8 o tadiuue A.8

Crpanuna 42 u3 54 AI'BP.406239.001-11P3 u3m.17



[Iponoikenue npunoxenus /|

.

%

25
]
|
|

:

Kon
_ d A | D | npucoenuHUTEIBHON
5 Vo 1Z4,4v) YacTH
(20" ) MI12x1,0 | 9 | 27 1
T M10x1,5 | 18 | 24 8
s 1210 M36x15 | 15 | 41 A
_\\/{ 2 5 P A

Pucynox /1.5 — PexomeHnyembie MOHTaXHBIC THE3/1a JISl IPE0Opa3oBaTENeH ¢ KOIaMH
MpUCOeANHUTEIBHON YacTu 1, 8, A mo tabimie A.8

1

I'ne:
1 — Kopnyc npeobpaszoBatens 1aBiIeHNUS,
2 — YIUIOTHUTENbHAs MPOKIAJIKa,
3 — XomyT;
4 —TlepexonHoii maTpyOOK Il yCTAHOBKH HA OOBEKT.
Pucynok J1.6 — Ilogkmiouenue mpeoOpa3oBaTenss ¢ KOAOM MpHCOSAHMHHUTENbHOro pasmepa D50 mo

tabmuue A.1 gepes coenuuutens «Tri-Clamp2» ¢ mpokiaakoi k 00bEKTy.
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puioxenune E
YcraHoBka npeo0pa3oBaresieii THAPOCTATHYECKOIO AABJICHUSA B KOJIOALE HIH EMKOCTH

Kopobka ¢
HepexoAHbIMU
KOHTaKTaMH

ﬁ K 6noky
- - - = ¢]0pMHpOBaHHH

I
CHUIHajla 1
HCTOYHUKY

MU TaHHUA

NS
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Ipunoxenne K
IIpoTokoJ o6MeHa nmpeoOpa3oBaresieil Ha ocHoBe npoTokosaa MODBUS RTU
1 Omnucanne nporokxosna ModBus RTU

1.1 TIIporoxonr ModBus RTU (manee ModBuS) ompenenseT CTPyKTypy COOOIIEHHH, KoTopas
WCIIONIB3YETCS M PACIO3HAETCS YCTPOMCTBAMH, MOAKIIOUEHHBIMH K KaHajly IepeJadyd JaHHBIX
(MarucTpaau Wi JIMHUU CBS3H).

1.2 ModBus omuceiBaeT crocod 3ampoca yCTPOHCTBOM JOCTyIa K JPYTUM YCTPOWCTBAM, CIOCO0
OTBETa Ha 3aIPOChl, METOJIbI ONPEEIICHUS OIINOOK U PEaKIUy Ha OMIUOKH.

1.3 ModBus ycranaBiuBaeT, Kak yCTPOHCTBA pacO3HAIOT NPEIHA3HAYCHHBIC JIJISI HUX COOOIICHHMS,
OTIPENIEINISIOT TPEANMCAHHBIE UM JICHCTBHUS, BBIACIISAIOT JaHHbBIC WM HH()OPMAIHIO U3 COOOIICHUH, a TaKKe
KaK ycTpoicTBa (GOpMUPYIOT pOopMaT OTBETHOI'O COOOIICHHUSI.

1.4 ModBus npeamonaraeT oJHO aKTHBHOE (3alpallrdBaroliee) YCTPOWCTBO B JHHHUU (MacTep —
Master), koTopoe MOXKET OIpaliuBaTh MHOXECTBO MACCUBHBIX MOAYUHEHHBIX YCTpoHCTB (Slave),
oOpamiasich K HUM I10 YHHUKQJILHOMY B JIMHHUHU aJIpECy.

1.5 Cunrakcuc komang ModBus mo3BossieT agpecoBath 247 yCTPONCTB, MOAKIIFOYCHHBIX K JTMHUU.
OrpannueHue aapecHoro mpoctpaHcTBa (247 BMmecTo 255) MpUHATO AJii BO3MOXKHOCTH peaM3aIlid
JIOTIOTHUTEIBHBIX (PYHKIIMOHATBHBIX BO3MOXKHOCTEH (MIOMCK YCTPONUCTB, TOUCK HOBBIX YCTPOMCTB U T.II).

2 ®dusnueckue XAPAaKTEPUCTUKH KaHaJIa mepeaavum JaHHbIX

2.1 Cnoco0 nepenauu JaHHBIX - ACHHXPOHHBIN MOIYAYTUICKC.

2.2 CkopocTh Iepeiauu BeIOUpaeTcs U3 psna 3Havuenuid 1,2 k6ox; 2,4 k6ox; 4,8 k6o; 9,6 k6o, 19,2
x601; 38,4 x0ox; 57,6 kOoom; 115,2 x6ox.

2.3 ®opmat nocwutkd (Kaapa) GUKCUpPOBaH (CM. pasfen 4).

2.4 MakcuManbHOE KOJIMYECTBO YCTPOUCTB B OAHOM ceTn 6e3 moBTopurenei — 32.

2.5 MaxkcuMmanbHOE pacCTosIHHE TTepenadn 0e3 moBroputeneii — He 6osree 1200 m.

2.6 Ilo ymomuaHUIO CKOPOCTH MEpelayn yCTaHOBIIEHA B 3HaUeHuu 9,6 k6ox, anpec — 0X01, ecru unbIe
3HA4YEeHHUs HE 3aJIaHbI B 3aKasze.

3 Oo6meHn coobueHusimu B JiuHuH cBsizu (pexxumbl MASTER u SLAVE)

3.1 Modbus noapa3zymeBaeT HaIM4YMe B JUHUU TOJBKO OJHOTO Beayero ycrpoiictea (MASTER) u
MHOKECTBA (BO3MOYKHO TaK)Ke TOJILKO OHO) IMOIYMHEHHBIX MK BEJOMBIX ycTpoiicTB (SLAVE).

3.2 KomanaHo-uH(GOpPMAIMOHHBIIT OOMEH COOOIICHUSIMH B JIMHUU CBSI3U PEATH3YETCSl TI0 METOY
Benymmii-seioMbii (MASTER-SLAVE) B makeTHOM peXHMe MO MPUHIUIY «KOMaHIa-OTBET», IMPH
koTopoM Tosibko MASTER mosxeT HadaTh 0OMeH (BbLIaTh 3ampoc). [lomqunHenHsie yerporictBa (SLAVE)
MO 3ampocy BEIyIIero MPUHUMAIOT JaHHBIC, TEPENaloT 3ampaiidBacMble JTaHHBIC WM BBITOJIHSIIOT
yKa3aHHBIE BEIYIIUM JICHCTBHUS.

3.3 MASTER mosxet oOpamiaThcsi K KOHKPETHO aJIpeCyeMOMY YCTPOUCTBY. IHUIIMaTHBa MPOBEACHUS
obmena Beceraa ucxoaut or MASTER. Benomeie yerpoiicTa Beeraa «cimymator quauto cs3n. MASTER
noma€r 3ampoc (MOCBUIKA, MOCIEIOBATEIBHOCTh OalT) B JIMHUIO W TIEPEXOJUT B COCTOSIHUE
MPOCITYIIMBAHMS JIMHUN CBsI3U. BeoMoe yCTpoiicTBO OTBEYAET Ha 3arpoc, MPHUILIEANINI B €ro aapec.

3.4 Oxonuanme oTBeTHOM mocbuikh MASTER ompenenser mo BpeMEHHOMY HHTEPBATY MEXTY
OKOHYAaHHEM TIpueMa Tpeablayliero Oaidta ¥ HayaJoM TpUeMa cleayromero. Eciau 3ToT uHTepBail
MPEBBICHII BpeMsi, HEOOXoIuMoe Jisl TipuemMa 1,5 GallT Ha 3alaHHOW CKOPOCTH TIepeiadyu, MpueM Kajapa
OTBETa CYMTAETCS 3aBEPIICHHBIM.

3.5 MASTER moxeT mepenaBaTh ClaeAyOIIee COOOIICHHE (IPYyroMy y3iIy WIH TOMY K€) cpasy Io
MOJIYYEHHUIO OTBETA Ha MpeablayIiee (JTM00 OKOHYAHUIO BPEMEHU OXKHIaHMUS ).

3.6 ITpu HEBO3MOXKHOCTH BBIMOJIHHUTH Npennucanubie aerctus SLAVE dopmupyer coobuienue 06
omuOKe U OTCHUTAET €T0 KaK OTBETHOE COOOIICHHE.

3.7 Macrep MOKeT oOpamaTbcsi KO BCEM YCTPOUCTBaM B JIMHKU 10 aapecy 0 (obmieceTeBoit ampec).
Benomeie ycTpoiicTBa Ha KOMaHIBI ¢ O0IIECETEBBIM aIpECOM HE OTBEYAIOT.
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[Iponomxkenue npunoxenus XK

3.8 Nndopmanms nepenaercs 8-ONTHBIMU CUMBOJIAMH M MCIIOJIB3YETCS BECh AMANa30H JOIYCTUMBIX
3nauenwuii (0-255).
4 @opmar kagpa

4.1 Kanpsl 3ampoca ¥ oTBeTa 1Mo mpoTokoiay Modbus uMeroT ¢pukcupoBaHHBIN (opMaT U COAEPKAT
CJIeyIOLIHE NOJIs, MpuBeeHHbIe B Tabmuie XK. 1.

Taoxuma XK1

ITosie kanpa Jomna B GaiiTax
aapec MOAYMHEHHOTO YCTPOUCTBA 1
HOMep QYHKIIMHU 1
JTAHHbIC N < 254
KOHTPOJIbHASI CYMMa 2

— aJpec MOJAYMHEHHOIr0 yCTpoiicTBa — MepBoe OAHOOANTHOE mosie Kajapa. OHO COIEPIKUT aapec
MMOAYMHEHHOT'0 YCTPONCTBA, K KOTOPOMY aJipecoBaH 3anpoc. [lofunHeHHbIE YCTPOUCTBA OTBEYAIOT TOJIBKO
Ha 3aIlpockl, MOCTYNMUBIIUE B UX aapec. OTBET TakKe HAYMHACTCS C aJpeca OTBEYAIOIIETO YCTPOMCTBA.
MoskeT u3MeHIThCsA oT 1 1o 247,

— HoOMep (pyHKOMH — 3TO clenyromiee oaHoOaiiTHoe moinie kajapa. OHO TOBOPHUT MOJYMHEHHOMY
YCTPOWCTBY, KaKUE JTAHHBIC WJIM BBIMOJHEHHUS KAKOTO JCHCTBUN TpeOyeT OT HEro BeayIlee YCTPOMCTRBO.
Onucanue nmoaepKkuBaeMbIX (GyHKIUNA TPUBOIUTCS B pasjerne 6;

— JaHHbIe — TI0JIE COACPKUT HHGOPMAIUIO, HEOOXOIUMYI0 IOAYMHEHHOMY YCTPOMCTBY IS
BBITIOJTHEHUS 33/IaHHON MacTepoM (YHKIUH WU (B OTBETE) WHGOPMAIUIO O BHITIOJHEHHH YKa3aHHBIX
nevictBuid. JlnmnHa v popMart mosist 3aBUCUT OT HOMepa (QYHKIIHH;

— KOHTPOJIbHAsI CyMMa — 3aKIIOYUTENILHOE JBYXOANTHOE IMOJIe Kaapa, CoAepKaIlee [UKITHISCKYIO
KoHTpoJIbHYI0 cymMmmMy CRC-16 Bcex mpenpiaymux mosen kaapa. KoHTposibHas cymMa 3aBepIiaeT Kak Kajp
3arpoca, Tak 1 OTBETa U UCIOJIb3YeTCs] MPUHUMAIOIIEH CTOPOHOM ISt KOHTPOJIS MPUHATON MHPOPMALIUN
Ha mpeaMer oOHapyxkeHus ommOok mnepenaun. CRC moGaBnseTcs K COOOIICHUIO TOCICIHUM IOJIEM
MJIAIIMM 0aiiTOM BIiepe.

4.2 dopmart kaxaoro Oaita ykaszan B Tadbnwuie XK.2.

Taonuma XK.2

XapakTepucTuKa 3HavyeHue
Cuctema xonupoBanusi | 8-OuToBast ABOWYHAs, IECTHAIIATEPUIHAS
Crapt 6ut 1 crapt 6ur
Yucao OUT HA CUMBOJI 8 OUT IaHHBIX, MJIA/IIIMM 3HAYAIIUM Pa3psoM BIEpe
YeTtHOCTH 1 OuT yeTHOCTH MM O€3 OUTa YETHOCTH, B 3aBUCUMOCTH OT TpeOOBaHMM
Crom 6ut 1 nnm 2 cTOnoBBIX OMTA, B 3aBUCUMOCTH OT TPeOOBaHMIA

Coo0nieHne HaYMHAETCs C MHTEpBaJla TUIIMHBI PABHOTO BPEMEHHU Tepeiauu 3,5 CUMBOJIOB IIPU TaHHOM
CKOpPOCTH Ilepeiauu B ceTU. I1epBbIM nosieM 3aTeM nepenaercs agpec yCTpoucTBa.

Bcenen 3a  mocneaHuM  mepeiaBaeMbIM  CUMBOJIOM — TakXKe  CIIEAYeT HWHTEpBall  TUIIMHBI
MIPOJOIDKUTEIBLHOCThIO He MeHee 3,5 cuMBosioB. HoBoe cooOlieHue MOXKET HAauMHAThCs IOCNe HTOTO
nHTepBana. OpeiiM cooOIIeHNs TepeaeTCcsl HEMPEPHIBHO.

Ecnu mHTEpBaNl THUIIMHBI MPOAODKUTENHLHOCTHIO 1,5 cMMBOJIa BO3HUK BO BpeMs nepefauu ¢peiima,
MIPUHUMAIOIIIEE YCTPOUCTBO 3aKaHYMBAET MPUEM COOOIICHHS M CICAYIONTUN OalT OyaeT BOCIPUHAT Kak
HAy4ajo CIEAYIOIEro COOOUICHHUSI.
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[Iponomxkenue npunoxenus XK

5 Pacuer KOHTpOJ’ILHOﬁ CYMMBI 1 BO3MO’KHBIE OIIHOKH

5.1 Bo Bpemst oOMeHa JaHHBIMU MOTYT BO3HUKATh OIIUOKU ABYX THIIOB:

— KOMMYHHKAIIMOHHBIEC OITHUOKH, CBSI3aHHBIE C NCKAKECHUSMU TIPH Iepeade (TPaHCIIOPTHPOBKE )
JTAHHBIX;

— OIMOKHN PYHKIIMOHUPOBAHUSI.

5.2 KoMMyHHKallMOHHBIE OUIMOKH OOHAPYKUBAIOTCS HpPU MOMOILIM (PEelMOB CUMBOJIOB, KOHTPOJIS
YETHOCTH M LUKJIMYECKOW KOHTPOJbHON cymMmMbl CRC-16. [Ipu obHapyxeHuun 1000 U3 3TUX OMHUOOK
COOOLIeHNEe CYMTAETCsl HEIOCTOBEpHBIM U B citydae npuema ero SLAVE, oreer He Bblnaerca. B satom
cryqae MASTER, He monydnB 3a yCTaHOBJIGHHOE BpEMsl OTBET, CUUTACT COOOIICHHUE HE MepeIaHHbIM U
MOJKET OpraHU30BaTh OBTOPHYIO Mepeaady, JIM00 NPeApUHATh APYTHe IeHCTBUS.

5.3 KonrtposibHasi cymMma paccyuThiBaeTcs craHgapTHbiM Uit Modbus cnoco6om. Pesynbrar
BBIUMCIICHUS NI€pelacTcs B JIMHUIO CBSI3U, HAUMHAs C MJIajuiero 6ainra.

6 IIpumep Boruncienusi CRC-16 s coodmeHus:

6.1 3anonauTh 3HaUeHHE 16-pazpsaHOrO peructpa «1».

6.2 IlpousBectu onepanuro «uckiarovaromee NJIM» nepeix 8 o6ut (mepBoro 6aita) co cTapuiuMu
paspsnamiu (crapmum Oaiitom) 16-pa3psagHoro peructpa. PesynbraT moMecTuTsb B 16-pa3psaHbIil peructp.

6.3 CaBunyTh 16-pa3psaHbIid pErUCTp HA OJWH OUT BIPABO.

6.4a Ecnu BBIABUHYTHIN OUT = «1», TO pou3BecTH onepanuto «uckmovaromee NJIN» 16-pa3psaHoro
peructpa ¢ noauaoMoM 1010 0000 0000 0001. Pe3ynbTaT moMecTUTh B 16-pa3psaHbIid PErUCTp.

6.4b Eciu BeLIBUHYTBII OUT = «0», TO Mepexo K MyHKTY 3.

6.5 TIloBTOopuTh MyHKTHI 3—4 BOCEMb pa3 (CIABHHYTH BECh OaMT).

6.6 IlpoumsBectu omepanuto «uckiarodaromee WJIN» cnemyronmux 8 out (ciemyrommii 0aiiT) co
cTapmuMH pazpsaamu (ctapmum OaiitoM) 16-paspsaHoro peructpa. PesynpraTr momectuth B 16-
pa3psAIHBIA PETUCTD.

6.7 TloBTopuTh MyHKTHI 6.3—6.6, MOKa HE 0OPaOOTAIOTCS BCE COOOIICHHUS.

6.8 Conpepxumoe 16-pazpsHoro perucrpa — uckomoe 3Hauenne CRC-16.

®DparMeHT NPpOrpaMmbl, HCIOJAb3YEeMOM A1 pacyeTa KOHTPOJIbHOH CyMMBI
/IBbixoa n3 nporpammbl — cymma CRC-16, koTopasi nepegaeTcsi B IMHUIO CBA3M //Ha4mHas ¢
MnagLwiero banta
/[*mas - ykasaTenb Ha MaccmB MHdopmaLmm
/I dl - pnuHa 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< dl; 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,;
}
}

IIponomxenue npuinoxxenus XK
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}

return(Rc);

unsigned int AnswerModbusSlave(char cCmd(], int Len)
{
unsigned int h,[;

h= RunCRC (cCmd,Len);

|I=h&O0xff; h=h>>8;

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

return(l+256*h);
}

@®parMeHT NpOrpamMmbl, HCIOJIb3yeMOH ISl pacyeTa KOHTPOJIbHOM CYMMBbI
(TabJMYHBIH c10Cc00)
HpeﬂHO)KeHHLIP'I CHOCO6 moacuera KOHTpOJ’ILHOfI CYMMBI UCHIOJIB3YCTCA JI1 DKOHOMHUU BPEMCHHU.
#define CrcError 1
#define FunctionNotSupport 2
/* CRC16 Table High byte */
static unsigned char CRC16Hi[] = {
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, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 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,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 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, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 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, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, OxCO0, 0x80, 0x41,
0x01, 0xCO, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40
3
[Iponomxenne npunoxenus K
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/* CRC16 Table Low byte */

static char CRC16Lo[] ={

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, 0xC7, 0x05, OxC5, 0xC4, 0x04,
OxCC, 0x0C, 0x0D, OxCD, 0x0F, O0xCF, 0xCE, OxOE,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xCS8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A,
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, 0xF3, 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, 0x2F, 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, OxA2, 0x62,
0x66, O0xA6, OXA7, Ox67, OXA5, 0x65, 0x64, 0xA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OX6E, OXAE,
OxAA, Ox6A, 0x6B, 0xAB, 0x69, 0xA9, 0xA8, 0x68
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, Ox7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, OxBD, O0xBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, OxB7, 0xB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, OxBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, Ox5C, 0x5D, 0x9D, 0x5F, Ox9F, Ox9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, 0x8F, 0x4F, 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 (DatalLen--){

Index = CRCHi " *puchMsg++; /* calculate the CRC16 */

CRCHi = CRCLo » CRC16Hi[Index] ;
CRCLo = CRC16Lo[Index] ;

}
return ((unsigned)CRCLo << 8 | CRCHi) ;

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

{

unsigned int h,l;
h=GetCRC16(cCmd,Len);
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|I=h&Oxff; h=h>>8;
h=h&Oxff;
cCmd[Len]=l;
cCmd[Len+1]=h;
return (I+256*h) ;
}

[Ipumep 3ampoca ¢ KOHTPOJIBHON CyMMOM

Hmsa nons (Hex)
AJlpec NOTMMHEHHOT O 02
OyHKIHUS 03
HavanbHblii agpec CT. 00
HauanbHe1ii agpec mit. 00
Kon-Bo peructpos cr. 00
Kou-Bo peructpoB mi. 05
KonTponbHas cymma mil. 85
KoHntposbHas cymma cr. FA

7 CoobOureHus 00 oIMOKAX

7.1 JInst coobmenmii 06 ommokax ¢ynkunonupoanus Modbus mpenycmarpusaer, uTo ycTpoiicTBa
MOTYT OTCHUIATh OTBETHI, CBUACTEIBCTBYIOMNE 00 OMMOOYHON cuTyanuu. [Ipu3HakoM TOTo, YTO OTBET
COJIEPKUT cOO00ILIeHHE 00 oIOKe, SBISETCS YCTAHOBJIEHHBIN B 1 cTapimumii OUT Koja GyHKIMK (KOMaHIbI).
IIpuMep Takoro oTBeTa C ONMUCAHUEM IOJIEN IPUBEIECH HUXKE:

Taonuma XK.3
CerteBoii agpec Kox xomauas! Kox ommOxn CRC-16
01 81 02 Cl 91

MoryT OBITH OTIIPaBIEHBI OTBETHI, UMEIOIINE CIEAYIOIINE KOAbIL:

Taonuma X4

ouIJ(I/(I)éIKH Ha3Banue Kommenrapuii
01 HenetictBurensHas QyHKIms Henonycrumsiii Homep dyakimu B SLAVE
02 HeneiicTBuTenbHBIN apec JaHHBIX |3anpolIeHHbIH apec HEKOPPEKTHBIN
03 HenelicTBuTensHOe 3HaUEeHUE VYkazaHHOE 3HaUY€HUE JaHHbIX HE MOJJIePKUBAETCS B
JAHHBIX SLAVE

8 Komanasl nporokosia Modbus

8.1 IporpamMmMHOe oOecriedeHHe IpPeoOpa3oBaTess JABICHHUS IOICPKUBACT TPU KOMAHIBI W3
CTaHJApTHOTO TIOJMHOKeCTBa KoMaH 1 mpoTokosia Modbus.

B npumepax s Kakaod KOMaHABI TepBasi TaOJHIa TOKa3bIBaeT COCTaB 3ampoca, BTOpas —
MMpaBHUIILHOT'O OTBCTA. 3HaueHusa JOJI?KHBI 6BITI> OIIMCAHbI B HICCTHaI[HaTequHOﬁ CUCTEMCE.

OnHOOWTHBIE 3HAYCHUS 3aIOHIIOT OAWTHI OTBETA ¢ MIIAIINX OWTOB, HAUMHAS CO 3HAYCHHUSI TIEPBOTO
3arpoIIeHHoro ajapeca. OcraBinecss OUTHI 3a0JIHEHBI HYJIAMU. 16-pa3psiAHble 3HAYEHUs TOJKHBI OBITh
Tocianbl ctapmmuM Oaiitom Briepena. Luknndeckas koHTposnbHas cymma CRC-16 mepemaetcs muaamum
OaifTom Briepe.

[Iponomxenue npuinoxxenus XX
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8.2 UreHue COCTOSIHUSI PErHCTpoB XpaHeHUs! (16-paspsaHbIX [ETOYHUCICHHBIX TTEPEMEHHBIX —
dbynkius 03h.

3ampoc, moceuika ycrpoiictea MASTER:
Taonuma X5

CerteBoii Kon Howmep nepBoro Ywucno peructpoB st
CRC-16
aapec | bynkuum perucrpa yreHusi (N)
CTaplIMK | MJIAJIIUNA CTapLIun MJIaaIIUH MIIaAIINN CTapLIun
01 03 . . . . . o
OaiT OaiT OaiT OaiT OaiT OaiT
OtBer, nocwuika ycrpoiicta SLAVE:
Taonuma XK.6
Cetenoii |Ko Hucio
A OaiiT B Hannbie (NX2 6aiiT) CRC-16
aapec byHKIIUN OTBETe
3HayeHust 3HaueHust
01 03 Nx2 1-ro peructpa N-rouperHCTpa __[Miajmmii| cTapiumii
. MJI. CTapIIuii | Miaamuii | OalT Oaiit
CcT. OaiiT . . .
OaiT OaiiT OaiT
8.3 Urenue craryca ycrpoiictBa — (ynkuums 07h.
3ampoc, noceuika ycrpoiictea MASTER:
Taonuma XK.7
CereBoii azipec Kon ¢yHkimm CRC-16
01 07 MJI. OaiiT | CT. OaiT

OrtBer, noceuIKa ycTpoiictBa SLAVE:
Taonuma XK.8
CeteBol azipec

Kon dyukimm
01 07

baiiT ctaryca
X

CRC-16

MJI. 62T |

CT. OalT
8.4 H3MeHeHUE COCTOSHUSI PETUCTPOB XpaHeHUs (16-pa3psIHbIX [ETOYUCICHHBIX MEPEMEHHBIX) —
¢bynkuus 10h.

3ampoc, moceuika ycrpoiictea MASTER:
Taonuma XK.9

N Koin-Bo
CereBoii Yucno peructpon .
Ko ¢yukmmu | Homep nepBoro peructpa 3aIUChIBAEMBbIX OalT
aapec nust 3amucu (N) (2xN)
Crapumii | Mnagmmii | Crapmmit | Miagmmit
01 10 . . . .
OaiT OaiT OaiT OaiT
Taonumga XK.10
3anuceiBaecMmble 1anHble (Nx2 6aiiT) CRC-16
3HavyeHUS 3HavYeHUS
1-ro perucrpa N-ro peructpa MJIAAIMINAN OanT cTapiuii 0anT
CT. OalT | MJI. OalT CT. OailT | MJI1. OalT
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OrtBer, nockuIKa ycTpoiictBa SLAVE:
Taonumga XK.11

[Iponomxkenue npunoxenus XK

CeteBori |Kon Howmep Kon-Bo 3amucanHbIx CRC-16
anapec byHKIMHN IIEPBOT'0 PETUCTPA peructpos (N)
Crapumit | Mnagmmid | Crapmumid | Muagmmii | Muaammii Crapmmit
01 10 N N . N N o
OaiiT OaiiT OaiiT Oaiit Oailit OaiiT

JlaTuuku MOAIEp>KUBAIOT KOMaHy 3aIycKa U3MepeHuil mo odmiecereBomy amapecy 0.

8.5 dopmar nepenaun JaHHBIX

Bool — norunueckas nepemennast, (1 nBonunsii paspsn). [lepenaércs B 11000M OUTE perucTpa.

Byte — uucno B nuanazone ot 0 10 255 (8 ABOMYHBIX pa3psiioB).

Char — cumBon B kogupoBke ASCII (8 gBomunbix paspsoB). IlepemaroTcs B mutamiieM Oaiite
peructpa.

Word — B guanaszone ot 0 10 65 535 (16 ABOMYHBIX pa3psAIOB).

Int — 3HakoBoE 11€7I0€ YKcio B quana3zone ot —32 768 1o 32 767 (16 ABOMYHBIX Pa3psiioB).

Crapmmit — 16-i1 paspsn onpenenser 3Hak yucia (0 — MOJOXKHUTENbHOE, | — OTpUIIaTEIBHOE).
Crapmmii 6aiiT mepenaércs B crapiieM OaifTe peructpa, MIAIIIMK B MiaameM Oaiite (Mo CTaHIapTy
Modbus).

Float — uucrno ¢ nmasatoeii Toukoii B quanaszone ot 1,5x107* 1o 3,4x10% (32 aonunsix paspsma).
CootsetctByeT MexkayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHON mepeaaroTcs OT CTaplIero K MIIaalieMy, T.e. MEpBBIA IepeaaBaeMblil OailT
COJICPKUT MOKa3aTeNlb CTENEHH YUCIIa, CIEIYIOINUNA — cTapuInii 0alT MaHTHUCCHI, 3aT€M, COOTBETCTBEHHO
— CpEeIHMM U MJIAIINI OAlTHl MAHTUCCHI.

[Ipumep:

OTBeT MOAYMHEHHOTO YCTPOMCTBA C afpecoM | Ha KoMaHIy uTeHus nepeMenHoi tuna float (umeromieit
JecaTHIHOe 3HaueHue paBHoe Munyc 15,94 i C17F0A3D (float)) naxomsiieiics B peructpe 0x07.

Umsa nona 3uauenue
AJpec TOTINHEHHOTO 0x01
OyHKIHS 0x03
Cuéruuk GalT 0x04
Hannsie (peructp 0x07) ct. Gaifr 0xC1
Hannsie (peructp 0x07) mit. 6aiT OX7F
Hannsie (peructp 0x08) ct. Gaiir Ox0A
Hannsie (peructp 0x08) M. OaiT 0x3D
KontponsHast cymma cT. 6aifT 0x31
KonrtponsHast cymma mut. 6aiT 0x66

9 Onucanue KOMaH
9.1 Omnwucanue peructpoB npeodpazonatens Bepcun 2.0

9.1.1 Onucanuie perucTpoB, AOCTYIMHBIX MO YTCHUIO M 3aIMCH, COXPAHIEMBIX B SHEPrOHE3aBUCHUMOM
naMsT, mpuBeaeHo B Tabmuie JK.12
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Taonuua XK.12—Peructpsl, JOCTYIHBIE 110 YTEHUIO U 3alIUCH, COXPAHSIEMbIE B SHEPrOHE3aBUCUMOMN

[Iponomxkenue npunoxenus XK

aMsTH
Adpec Anpec Gaiita Onucanue U TOMyCTUMOE 3HaUYCHHE OaliTa
peructpa
UYacrora npeodpazosanmst AL
Crapuunit 08T
Oaiit 1-16I'n
0000h 232 I
Muaamuit Agnpec ycrpoiicta B unTepdeiice cszu (01h...FFh)
Oaift
Crapummii Howmep BHyTpeHHEr0 1rana3oHa
Oaiit (n71s MHOTOIMANIa30HHBIX )
Pa3MepHOCTH BBIXO/IHOM BETMUYUHbI
— 0 — % ot BepxHeTo npeena n3MepeHu
-1—Tla
0001h N 2 «Ila
6aJ1;ITH —3—Mila
— 4 — xrc/cm?
— 5 — MMHQ (MWIIMMETpPBI PTYTHOTO CTOJI0A)
— 6 — MH20 (MeTpsl BogHOTO CTOJI0a)
— 7" — eJMHMIIBI I0JTb30BATEIS
[Mocrosunas nemndupopanus. 3HaueHus 0 —4,
0" — Ge3 nemMrnpupoBaHuUs; 1 —a=0,5; 2—a=0,9;
3—a=095 4—a=098
Crapumit Sout_n = Soutn-1 ¥+ In* (1 - a)
OaiiT
0002h rzie Sout n — 3HaYEHHE BBIXOAHOTO CUT'HAJA N IIMKJIIA;
Sout_n-1 — 3HaUEHUE BBIXOJIHOTO cUrHaNa N-1 1uKia;
In — M3MepeHHoe 3HaueHHe N HUKIIA;
0. — Ko urmeHT buabTpa.
Mnanmmi
Gaiir Peseps
CkopocTb 00MeHa 1o JTMHHUH CBSI3U, 00/1:
Crapmuit 0—1200; 1— 2400; 2 — 4800;
Oaiit 3°—9600; 4—19200; 5 — 38400;
6 — 57600, 7 — 115200
0003h :
[Tapurer
Mnaamuit 0" — 4eTHOCTH
Oaift 1 — HeueTHOCTH
2 — OTCYTCTBHE NApUTETa, 2 CTONOBHIX OHTa
0004h Peseps
000Fh P

* w
3Ha‘IeHI/I$I, YCTAHABJIMBACMBIC IIPU HCKOPPECKTHOU 3aITMCHU B PETUCTP
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[Iponomxkenue npunoxenus XK

9.1.2 Onucanue peructpoB O3V, TOCTYIHBIX 110 YTCHHUIO U 3alMCH, TIPUBeIeHO B Tabnuie K.13.

Taonuua XK.13 — Peructpet O3V, 10CTyHHBIE 110 YTCHUIO U 3aIHCH

Anpec Anpec .
AP D Omnucanne u JOMyCTHMOE 3HaYeHHe Oaifta
perucTtpa Oaiita
0010h 001Bh Pesepn
001Ch 001Dh BenmuuHa kKoppekiun napaMeTpa (4uciio ¢ TIaBaromiei 3amsToi)
001Eh Peszeps
001 — ycTaHOBKa HIDKHETO 3HAYCHHS PABHBIM HYIIIO;
003 — koppekuus HIKHEro 3HaueHus, B % o BIIU, na Benuuuny,
panee 3anucannyo o aapecy 001Ch...001Dh;
. 004 — ycTaHoBKa BepxHero 3HaueHus1, coorsercrBytomiero 100 %
Crapummiit
001Fh . BIIH,;
Oaiir .
008 — 3amyck u3MepeHuii;
00Ch — koppekuus BepxHero 3HaueHus, B % o BIIU, Ha Bennuuny,
panee 3anucannylo 1o aapecy 001Ch...001Dh;
< 010h — Bo3BpaIcHHE 3aBOJICKUX HACTPOEK
Anpec Anpec .
AP 4 Omnucanue u JOMyCcTUMOE 3HaYeHue Oaiita
perucTtpa Oaiita
[ToBTopHas nHUIMANKM3aUus qaT4uka. 3anuck Oaiira 005Ah npuBenér k
VT — cOpoCy MUKPOKOHTPOJIIEPA, TIOCIIE YeTO 3HaueHne Oy1eT OOHYJICHO.
001Fh 6a171TH Komanna ucrnonp3yercs ocie U3MEHEHUs PErUCTPOB, PACIOI0KEHHBIX
o axpecam 000h...00Fh, st Toro, 4To0bI 3anucanHas HHGOpPMALUS
o0OpabaTbiBajiachk MUKPOKOHTPOJLIEPOM (6€3 BBIKJIIOUEHUS] TUTAHMS)

9.1.3 Omnucanue peructpoB O3V, T0CTYyNHBIX MO YTEHHIO, TpUBEAeHO B Tabnuie JK.14.

Tab6nuuna XK.14 — Peructpsl O3V, 1ocTynHble IO YTEHUIO

Adpec Anpec OGaiita Onucanue U JOMYCTUMOE 3HaUYCHHE OaiTa
perucrpa

0020h Crapuuii 6ait Kon ycrpoticta. 3Hauenue 11h
Munanmmmii 6aiT 3aBoJICKOIl HOMEp YCTPOICTBA, CTApPIIUK OANT
Crapmuii 6aifT 3aB0OJICKOIl HOMEp YCTPOICTBa, CpeTHUN OANT

0021h 3aBO/ICKOM HOMEp YCTpOICTBa, MIAALINI GaiT
Munanmmii 6aiT 3aBOJICKOI HOMEp yCTPOMCTBA BEIYUCIISIETCS IO (hopmyIie:

N = 65536 xHi+256xMID+Lo

0022h Crapmuii 6aifT Bepcus 10, kog ASCII, mepsblii cuMBOI
Minaammi 6anT Bepcus 10, kox ASCII, BTopoii cumBoa

0023h Crapuuii 6aiT Bepcus I10, kox ASCII, tpetuii cumMBoa

Munamammii 6ait

Bepcus 110, kox ASCII, ueTBEpThIii cMBOJ

0024h... 0025h

Co crapurero 6aita

Bepxnwuii npenen nzmepenus, [1a (uucio c muaBaromiei 3ansToii)

0026h

Crapmuii 6aiT

Peructp craryca.

— 0 — nmaTuuk paboTaeT HOpMaIbHO

— 1 — nmeperpy3ka no gasienwuto (6oxee 120 % BITN)
DTOT perucTp Takke MOKHO IPOYUTaTh KoMaHa0i 07h

Munammmii 6ait

00h — usmepennii Het, 08h — uayT U3mepenus, 10h — uzmepenus
3aBEPLICHBI

0027h...0028h

Co crapmrero 6aiita

3HaueHUEe BBIXOJHOTO CHUTHaja B YCTAHOBJICHHBIX EIUHUIAX
(4ucIo ¢ mIaBaronIei 3amsiTom)

0029h... 002Ah

3HadyeHue TeMIepaTypbl U3MepseMoii cpeibl (YMCIIO C TIaBaroIien
3arsTom)

002Bh... 002Ch

Pesepn
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[Iponomxkenue npunoxenus XK

9.2 ®opwmar Bepcuu 110

Bepcus 2.0 0x20 0x32 0x30 0x20
9.2.1 Ipeob6pazoBanue uncia popmara 1EEE754 B mecATUYHBIN BUJ OCYIIECTBISETCS CIICTYIOIIHM
oOpa3zom:

1) Coxpanenue crapuiero Outa 1 6aiiTa (3Haka 4yucia);
2) Caur 1-ro u 2-ro 6aiiToB Ha | MO3MLMIO BIEBO JAJIS MOTYYeHUs B 1-M OaiiTe mokas3arens CTENeHH;
3) Capur 2-ro Oaiita BripaBo Ha 1 OUT ¢ YCTAHOBKOM cTapIiero OuTa;
4) IIpeobpazoBanue 2—4 6AUTOB B LIENOC
Baiit 2 X 65536 + Baiit 3 x 256 + baiit 4;
5) YMHOXKeHue MoTy4eHHO!H BeTnYrHbI Ha 2 B creneHu (0aiit 1-150) 1 BoccTaHOBICHHE 3HAKA YUCIIA.

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

9.3 Orpanuuenust ”HGOPMAIIMOHHOTO OOMEHa

9.3.1 IIpeoOpa3oBareny oOeCIeUMBAIOT Tay3y IIepe] HadajJoM OTBETa HE MeHee 3,5 Oaut s
ckopocTteit oomena 1,2—19,2 k6o wnu 1,75 mc ansa ckopocteit 38,4—-115,2 k6ox.

9.3.2 MakcuManbHOE KOJIMYECTBO PETUCTPOB I OAHOW omnepanuu 9reHus — 8 (16 6aidToB); 3amucu
— 4 (8 GaiiToB).

9.4 Anroputm pabOTHI C JATYMKOM MTOHMKEHHOT'O YHEPTOTOTPEOICHHS

9.4.1 3anuck komanaoit 0X10 3nauenue 0X0800 B komanaHOE cioBo (aapec MODBUS Ox1F);
9.4.2 Oxwuganwne 65 mc;
9.4.3 Omnpoc xomannoii 0X03 peructpa craryca (agpec MODBUS 0x26);

[TonyuuB oTBeT Ha koMaHy 0X03 cTaryca, mpoaHaTU3UPYUTE €TO.
Ta6muma XK.15. Ananu3 3HaueHuit OUTOB B cTaplieM OaiiTe craryca

bur4 | bur3 Pezynbrar
0 0 W3mepennit He OBUIO, TOBTOPUTH anroput™ ¢ 1. 9.4.1 (ecmu curyanms
TIOBTOPSIETCSI MOJIPSI/L TPU Pa3a, IaTYMK HEUCTIPABEH).
0 1 Uepes 25 Mc TOBTOPUTH AJITOPUTM C T1. 9.4.3;
nepexoaum 1. 9.4.4.
1 0 N3mepenHus 3aBepiieHbl

Ecau npountan Toapko cratyc (1 cioBo mo agpecy 0X26), TO €ro COCTOSITHUE HE U3MEHUTCS.
Ecau npu sTom npounTansl qanHele (3 cinosa ¢ agpeca 0X26 unu 2 cioBa ¢ aapeca 0X27), To
cTaTyc npuHuMaeT 3HaueHue () — «u3MepeHuit He ObLIoN.

9.4.4 Cuwuratb 3HaueHue P (anpec MODBUS 0x27) komanmoii 0x03.
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