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Hacrosmee pyKkoBOJICTBO MO SKCIUIyaTallUM paclpoCTpaHseTcss Ha mpeoOpazoBaTeNny JaBJICHUS
m3mepurensupie C/IB-SMART ¢ uudpoBbiM curnamom Ha 6aze untepdeiica RS485 (B nmanmpheiimem —
npeoOpa3zoBarenu). PykoBoaCcTBO COEPKUT CBeeHUSI 00 YCTPONCTBE U MpHUHIIUIIE paboThl peodpa3oBareneii,
TEXHUYECKHE XapPaKTePUCTHKH W JpPyTrde CBEACHHS, HEOOXOAWMBbIE IS TPABMIIBHOM SKCIUTyaTalluu
(McTonb30BaHMs, XPAHEHUS U TEXHUYECKOT0 00CTYKUBAaHUS) IPeoOpazoBaTeeH.

[IpeoOpazoBarenu BHITYCKAIOTCS B OOIIETTPOMBIIIEHHOM H B3PbIBO3ALIUIICHHOM HCIIOTHEHHUSX.

[IpeobpazoBarenu CJIB-SMART-EX npeana3nadens! 17151 pab0oThI BO B3pHIBOONIACHBIX YCIOBHSX C BHIOM
B3PBIBO3AIIHUTHI «HCKpoOe30macHas AJIEKTPHUECKAs 1enb «iay u EX-MapkupoBkoii
«0Ex 1a IIC T6...T5 Ga X».

[peo6pazosarenu CAB-SMART-Exd npeanasnadeHs! 1J1s1 pabOThI BO B3PBIBOONIACHBIX YCIOBUSIX C BUIOM
B3PBIBO3AIINTHI «B3PBIBOHEIIPOHKIIaeMas 00omouka «d» u EX-mapkupoBkoii «1Ex db IIC T6...T5 Gb X».

[Mpeobpazosarenu CAB-SMART-Exdia npenna3zHadeHsl [uiss pabOThl BO B3PBIBOOMACHBIX YCJOBHUSX C
BUJIAMU B3PbIBO3AIIUTHI «B3PBIBOHENPOHUIIAEMAS o0oJtouKa «d» (EX-mapkupoBKa
«1Ex db IIC T6.. T5 Gb X») u wuckpoOe3omacHas >JeKTpuUdeckas Iienb «ia»y ¢ EX-MapKkupoBKoii
«0Ex ia lIC T6...T5 Ga X».

Jlns sxcrutyaranuu npeodpasopareneii CJIB-SMART-EX, CIB-SMART-Exd u CIAB-SMART-Exdia
JIOTMyCKaeTCsl epCOoHall, 03HAKOMUBIIMICA C HACTOSIIIUM PYKOBOACTBOM IO 3KCILTyaTaluu, rinaBoi 7.3 I1VD,
rmasoit 3.4 TITO3I1, TOCT IEC 60079-14, 'OCT IEC 60079-17. IlpeoOpa3zoBarenu B3pbIBO3AIIUIIIEHHOTO
UCIIOJIHEHUSI COOTBETCTBYIOT KOMIUIEKTY nokymeHTanuun AI'BP.406239.001-33 (uckmrodas mpeoOpasoBaTenn
KOHCTPYKTHBHOTO UCTIOJIHEHUS S 1o Tabnuie A.6 npuinoxenus A), kommuiekty gokymenrtanun AI'BP.543.00.00
(mpeobpazoBarenu ucnonuerus S), Tpedoanusm mo TP TC 012/2011, TOCT 31610.0, TOCT IEC 60079-1,
I'OCT IEC 60079-14, TOCT 31610.11 u tnasst 7.3 11YD, 'OCT 12.2.007.0, TOCT 12.2.003, IIpaBun
KJ1acCU(UKALUU U TTOCTPORKH MOPCKHX CYJIOB.

1 OIIMCAHHUE U PABOTA
1.1 Ha3uauenue

1.11  IIpeoGpa3oBarenu npeaHa3HaYEHbI Ui HEIPEPHIBHOTO U3MEPEHUS U peoOpa30oBaHUs AaBJICHUS
a0COJIIOTHOTO, U30BITOYHOTO, PA3PEKEHUS, TaBICHUSA-PA3PEKEHUS, PA3HOCTH JaBIEHUH U THAPOCTATHYECKOTO
JABJICHUSI HEUTPAJbHBIX U arPECCUBHBIX, Ta3000pa3HbIX U )KUJIKUX Cpell B UG POBOI CUTHAI Ha 0a3e nHTepdeiica
RS485.

1.1.2  OOGmacTh NMPUMEHEHUS: METPOJOTHYECKHE CIIy>KOBI, aKKpEIUTOBaHHBIC HAa IMPABO TOBEPKH U
KaJMOpPOBKM CpEACTB M3MEpEHMs aBJIEHHs, CHCTEMbl aBTOMATHYECKOTO KOHTPOJIS, PETyJUpOBaHUS U
YOpaBJIE€HUSI TEXHOJIOTMYECKHMHU IpolLieccaMi Ha MPEANpUATHSX Ta30BOM, METAJUTyprUyecKOl, XMMHYECKOH,
MUIIEBOM OTpacifgxX MPOMBIIUIEHHOCTH, Ha OOBEKTaX TeXHHYecKoro HabmroneHust Poccuiickoro Mopckoro
peructpa cyaoxojctsa (PC).

1.1.3 Pabouas cpena ans npeoOpazoBarenss — KUAKOCTH (B T.4. Macia, TU3eIbHOTO TOIUIMBA, Ma3yTa,
KepocuHa, OEH3MHA), Tap, Ta3bl, MApOra3oBble M Ta30Bble cMecH (B T.4. Ta3000pa3HbI KHUCIOPOJ U
KHUCJIOPOAOCOepKalie Tra3oBble cMmecu) npu JaBieHun jgo 100 MIla. PaGouast cpena He poimkHa
KPUCTAJIJIN30BaThCS WJIM 3aTBEP/IEBATH B IPUEMHHUKE JIaBJICHUSI.

1.1.4  TIpeoGpazoBarenu JaBlIeHUS ¢ KOJaMU Irpynmbl MaTtepuanoB ucroaHerus 03 — 08, 10 mo tabnune
A.2 mpunokeHus: A TpeaHa3HA4YEHBI JJIT pabOThI B arpecCHMBHBIX Cpelax, BKIIOYAs CPEIbl, COIEpKaIne
CepOBOZOPOA. YKa3aHHbIE UCIOJIHEHUS KOMIUIEKTYIOTCS KaOelbHBIMH BBOJAMH, BBIIOJHEHHBIMU U3
Hep’KaBeIollel cTall, UMEIOT YCUIIEHHOE JJAKOKPACOYHOE MOKPBITHE KOPITyCca U IOTOTHUTENbHBIN CII0H 3aIlUThI
nevaTHeIX miar. Vzgenusi, pekoMeHyeMble Ui MPUMEHEHHs B ycioBusx OpeHOyprckoro u ActpaxaHCKOTO
ra30KOHJIGHCATHBIX ~ MECTOPOXKJIEHUHM, HMEIOT JIOMOJHHUTENbHYI0 MapkupoBKy «OP» wmm  «Actp»
COOTBETCTBEHHO. M3/1enus, peKoMeH IyeMble /Ul IPUMEHEHHsI Ha 00beKTax TexHu4yeckoro Hadmonenus PC, ne
coJiepkaT acOecTocoAepKalluX MaTepralioB, U UMEIOT JOTIOJHUTEIbHYI0 MapKUPOBKY «M».

1.1.5 TIlIpeobpazoBarenu otHocsaTcs K u3aenusm ['CIT (I'ocynapcTBeHHast cucTtemMa MPOMBIIUIEHHBIX
prOOPOB U CPEACTB ABTOMATH3ALIUN ).
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116 TIlo ycroMuMBOCTM K MEXaHHYECKHMM  BO3ACHCTBUAM  IpeoOpazoBaTelu  SBISIOTCS
BUOPOYCTOHYMBBIMH M COOTBETCTBYIOT KiaccuukaumonueiM rpynmam L3, V1, V2 mo I'OCT P 52931 B
3aBHUCHUMOCTH OT HUCTIOJTHEHHS.

1.1.7  Tlo yCTOHYMBOCTH K KIMMAaTHYECKUM BO3JEHCTBHSIM IpeoOpa3oBaTesid B 3aBUCHMOCTH OT BUAA
ucnojiHeHus: cootBeTcTBYIOT 110 ['OCT 15150 rpynnam YXJI3.1, V1, V2, T3, TC1, TB1.

1.1.8  Ilo ycTOHYHMBOCTH U IPOYHOCTH K BO3JICHCTBUIO TEMIIEPATYP OKPYKAIOMIEH CPEIbl M BIAKHOCTH
npeoOpazoBarenu otHocaTcs K rpynnam B4, C1, C4 mo 'OCT P 52931.

1.1.9 [IpeoOpazoBarenst  OTHOCATCS K  HM3ACTUSM  OJHOKAHAIBHBIM, OJHO(YHKIIMOHATHHBIM,
BOCCTAHABIIMBAEMbIM U PEMOHTUPYEMBIM TOJILKO B YCIOBUSX MPEANPUATHSI-U3TOTOBUTEIIS.

1.1.10 KoHcTpyKuMs W TOKpBITHE IpeoOpa3oBareneld 00ECIeYrBalOT YCTOHYMBOCTh K MaciiaM H
MOIOIIMM BEIECTBAM.

1.1.11 TIlo crenmeHu 3amUThl OT MPOHUKHOBEHHS MBUIM M BOJBI IPEOOpa3oBaTEM COOTBETCTBYIOT
rpymmam IP54, IP66/1P67 o TOCT 14254.

1.1.12  TIIpeobpa3oBarenu npeaHa3HaYeHbI A pabOThHI pu aTMocepHOM naBienuu ot 66,0 no 106,7
klla (ot 498 no 800 MM pT.cT.) M cOOTBETCTBYIOT rpyme ucnoiaHeHus P2 mo 'OCT P 52931.

1.1.13  IIpeobpa3zoBarenu HE COAECPKAT MATEPUAIOB U BEILIECTB, BPEHBIX B SKOJIOTUYECKOM OTHOIICHUH
JUIS 4eJIOBeKa U OKPY’KAIoIIeH cpesibl, MOITOMY MU JKCIUTyaTalluu (MPUMEHEHHUH), UCTIBITAHUAX, XPaHEHUH,
TPAHCHOPTHPOBAHUY M YTUJIM3AIMN HE OKA3bIBAIOT BO3ACHUCTBUS, OIIACHOTO B AKOJIOTUIECKOM OTHOILICHHH.

1.1.14  TIpeo6pasorarenu CIAB-SMART-Exd npeanasHaueHbl st pabOThl BO B3PBIBOOMACHBIX 30HAX
MOMEIICHUH U HapY)KHBIX YCTaHOBOK, B KOTOPHIX BO3MOKHO 00pa30BaHME B3PBIBOOIIACHBIX CMECEH KaTeropHii
A, 1IB, IIC rpynn T1 — T6 ¢ cobmoaenuem tpedoBanuii 'OCT IEC 60079-14, rnaser 7.3 1IYD u IlpaBun
KJ1acCu()UKALUU M IOCTPOMKH MOPCKUX CYIOB (IUIs1 U3IETUI ¢ MApKUPOBKOU «M»).

1.1.15 CJIB-SMART-Ex ¢ Ex-mapkuposkoii «0Ex ia IIC T6...T5 Ga X» uMmeroT B3pbIBO3AIIUIIEHHOE
UCIIOJIHCHUE C BHJIOM B3PBIBO3AIIUTHI — HCKPOOE30MacHas AIEKTpUYECcKas Lelb «ia» U MOTYT NPUMCHSTHCS B
cootBeTcTBUM ¢ rnaBor 7.3 IIYD, TOCT IEC 60079-14 Bo B3pBIBOOMACHBIX 30HAX, B KOTOPBIX BO3MOXKHO
oOpasoBanue B3pbiBoonacHbIX cmeceid kareropuu IIA, 1B, 1IC rpynmn T1 — T6.

1.1.16 Ilapamerpsl CJIB-SMART-Ex — Ui <24 B, Ii <100 MA, Ci < 10 H®, L <0,3 m['H.

1.1.17 TlpeobpazoBarean CJIB-SMART-EXd wumeroT Bua B3pHIBO3ANIUTH «B3PHIBOHEIPOHHUIIAEMAsT
obooukay ¢ Ex-mapkuposkoii « 1 Ex db IIC T6...T5 Gb X» u cootBercTBYI0T TpeboBanusm o TP TC 012/2011,
I'OCT 31610.0, TOCT IEC 60079-1, IlpaBun kiacCU(pUKAUKA W MOCTPOMKH MOPCKUX CYIOB (H3IETUS C
MapKUPOBKOU «M»).

1.1.18 TlpeobpazoBarean CJ/IB-SMART-Exdia umeroT Bu B3pBHIBO3AIIMTHI «B3PHIBOHEIIPOHHUIIAEMAST
obonouka «d» (Ex-mapkuposka «1Ex db IIC T6...T5 Gb X») u uckpobe3onachas anekrpudeckas emnb «ia» (Ex-
mapkupoBka «0Ex ia IIC T6...T5 Ga X») u coorBercTByt0T TpeboBanusm o TP TC 012/2011, TOCT 31610.0,
I'OCT 31610.11, TOCT IEC 60079-1, IlpaBun knaccupuKayuu M MOCTPOUKH MOPCKHUX CYAOB (M3ZETHS C
MapKUPOBKOH «M»).
3Hak  «X» mocie Ex-mapkupoBkm mpeoOpasosarencii  CIB-SMART-Ex, CJIB-SMART-Exd wu
CIB-SMART-Exdia yka3siBaeT Ha 0cOObIE YCIOBHS DKCILTyaTaIHH:

— MOJKIJTI0YaeMbIil Kk mpeobdpaszosarensm nasineaus CJIB-SMART-EX, CIIB-SMART-Exdia -ucnosiHenwuii
MCTOYHHK MTUTAHUS TIOJDKEH UMETh UCKpOoOe30macHbIe ANEKTPUYECKUE enu 1o
I'OCT 31610.11 u wuckpoGe3onacHble mnapamMeTpbl (ypoBEHb HCKpOOE30MaCHOW 3JEKTPUYECKOM Lenu u
MOJITPYIITY AJIEKTPOOOOPYIOBAHNUS ), COOTBETCTBYIOIINE YCIOBUSIM MPUMEHEHUS PeoOpa3oBaTesl JaBICHUS BO
B3PBIBOOIIACHOM 30HE;

—TIpU DKCIUTyaTanimu B 30HE kiacca (, mpeoOpa3zoBarens AaBiCHHS HEOOXOIWMO o0eperatb OT
MEXaHUYECKUX y/IapoB U TPeHUs BO H30exxaHue 00pa3oBaHus GPUKIIMOHHBIX HUCKD;

— CMOTPOBOE OKHO ITpeoOpa3zoBatestst JaBjaeHUs cleayeT o0eperaTb OT MEXaHUYECKUX YAapOB;

— B3pbIBO3ALUTa TNpeoOpa3oBaTeNsi JaBIEHUS O00ECHeunBaeTCss NpPU MAaKCHUMalbHOM JIaBIICHUH B
MarucTpald, He MPEBHIIAIONIEM 3HAYCHHUs, TOTYCTHMOTO [T JAHHOW MOJIEIH;

— BEpXHAA U HIDKHSASA TeMIepaTypa mpuMeHeHus nmpeodpaszosareneit: ainst TS - -61°C <ta <+70°C, nna T6
-61°C <ta <+60°C;
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— MOHTaX U OJKCIUTyaTalusi mpeoOpa3zoBaTesis [aBiCHHs JOJDKHBI MCKIIOYaTh HarpeB JJIEMEHTOB
KOHCTPYKIIMM  mpeoOpa3oBaTenell  BBIIE  TEMIEpPaTyphl, JOMYCTUMOW Ui  DIIEKTPOOOOPYIOBAHHUS
temreparypHoro kimacca TS5, T6 mo I'OCT 31610.0.

[Ipu ycraHoBKe B IpeoOpa3oBaTeb KJIEMMHOTO OJIOKA C 3alIUTON OT MUMIYJIbCHBIX IepeHaNpsHKeHU (Ko
anekTpoHHoro mpeoodpazopatens DI, DT mo nmpunokeHuro A) mpoBepKa CONMPOTHUBICHUS W MPOYHOCTH
W30JISIIAH HE IPOBOAUTCS (CpabaThIiBaeT 3alIuTa).

[Tpumeuanue — IlpeobpazoBarenu ¢ BUIOM B3PBIBO3ALIUTHI «UCKPOOE30MACHAS DIIEKTPUYECKasl ey C
kogom OIII', DOIIII' B mpouecce M3roTOBIEHUS IOJBEPraloTCs IPOBEPKE HA CONPOTHUBIEHUE U IPOYHOCTH
n3oJsuu HanpspbkeHneM 550 B 6e3 moakimodeHnst yCTporCTBa 3alIUThI OT IEPEHANPSIKCHUM.

[Mutanue npeodpaszosatencit CIAB-SMART-Ex, CJIB-SMART-Exdia m0MkHO OCYyIIECTBIATHCS OT
O0appepoB 0e30acHOCTH, OJOKOB MHTAHUSA C BBIXOJHBIMH HCKPOOE30MACHBIMU LIEMSMU C MapaMeTpaMu
Uo <24 B, lo <100 MA, Co > 0,05 Mx®D, Lo > 0,3 MI'H, umeromue cepTuuKaT COOTBETCTBHSIL.

ITpeodpaszosarenu CJIB-SMART-Ex, CJIB-SMART-Exd u CJAB-SMART-Exdia npennasnadyens s
paboThI BO B3PHIBOOMACHBIX 30HAX, B KOTOPBIX MOTYT 00OPa30BBIBATHCS B3PHIBOOIIACHBIE CMECH T'a30B U MApOB C
Bo3ayxom kareropuu IIA, IIB, IIC rpynn T1 — T6. Mexanudeckas mpoYHOCTh 000J1049KH ITpeoOpaszosarerns Exd,
Exdia-ucrionaenus coorserctByer TpeboBanusm ['OCT 31610.0 aust anexrpoobopynoBanus |l rpymiibl ¢ BEICOKOH
OIMACHOCTBPI0 MEXAHHWYECKUX TOBPEKICHUN. MexaHnueckash MPOYHOCTh 000IOouYKHM TpeodpasoBatens Exd-
WCTIOJTHEHUS IPH HATMYUH KPBIIIKU CO CMOTPOBBIM OKHOM (OIIIMS CO CBETOIMOIHBIM HHIUKATOPOM) COOTBETCTBYET
tpeboBanusM ['OCT 31610.0 mna snekrpooOopynoBanus |l rpymrbel ¢ HU3KOM OMACHOCTBIO MEXAHUYECKUX
ITOBPEXKICHUM.

1.1.19 [IIpeoGpa3zoBarenu ¢ KogaMu IEKTPOHHBIX peodpazoBateneii DI u OII1T no npunoxxenuto A
00€CTIeYNBAIOT 3aIUTY MPE0Opa30BaTENsI IPU BO3CHCTBUHU I'PO30BBIX WM HHBIX MEPEXOIHBIX MTePEHANPSHKEHIN
(ucnbrtarensHoe BozneicTBue kinacca Il mo TOCT P 51992).

1.1.20 CrpykTypHas cxema YCJIOBHOro 00O3HaueHHs IMpeoOpa3zoBaresell JaBIICHUS H3MEPUTEIBHBIX
MpUBE/IcHA B IPUIIOKEHUN A 1 Tabimimax A.1-A.S.
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1.2 Texuuyeckue XxapaKTEPUCTHKH

1.21  OcHOBHBIC TEXHHYECKHUE XapPAKTEPUCTUKU YKa3aHbI B STUKETKE HA KOHKPETHBIN peoOpa3zoBaTelb.

1.2.2  IIpeoGpa3oBarenu yCTOWYHMBBI K BO3JCHUCTBUIO MEPETPY304YHOTIO JABIECHUS B COOTBETCTBUU C
tabmmmnent 1. s mpeoOpa3oBaTeneil pa3HOCTH JABICHUH W THIPOCTATHYECKOTO JABJICHHS WCHBITATEIHHOE
NaBJICHHE TOJIaeTCsl B IUIIOCOBYIO WJIM MHUHYCOBYIO Kamepy. IlpeoOpaszoBarenu pa3HOCTH JaBICHUNH U
TUAPOCTATUYCCKOrO AAaBJICHUSA IMPOYHBIC ITPU BOSﬂCﬁCTBHH HpO6HOI‘O JaBJICHUA B 066 KaMCpPbl JJIUTCIbHOCTBIO
He 6osee | MUHYTBHI U T€pMETHYHBIE MPU BO3IACHCTBUM MPEAEIHLHOTO JOIMYCTUMOro pabodyero U30bITOYHOTO B
COOTBETCTBHUH C TAOIUIICH 2.

Tabnwuuna 1— BennuuHsl HCOBITATENHHOTO AABJICHUS TPeoOpa3oBaTeei

Bepxawne npenenst m3mepennii (BIIN), MIla| Mcneirarensroe nasienwne, B % ot BIIN [Ipumeyanue
Jlo 16 Bxmrou. 125 —
Cs. 16 g0 60,0 BKiIOY. 115 —
» 60,0 100,0 » 110 —

I[Ipumeuvanus
1. Jlng mpeoOpa3oBaTenei maBieHUA-pa3pe:KCHUS BEPXHIUH MPeaes H3MEPESHUS TPHHUMAETCS 110
M30BITOYHOMY JaBJICHUIO.
2. Jlns npeoOpa3oBatesieit aOCONMIOTHOTO JaBJICHUsI ¢ BEpXHUM npeaenomM Hwke 100 klla
MIEPEeTPy309HOE JTABJICHNE PABHO aTMOC(EepHOMY.

Tabmuma 2 — BenwuuWHBI NpeAeTbHO-IOMYCTUMOTO IEPErpy304HOr0 M MPOOHOTO JABJICHHS U
npeoOpaszoBareneil pa3HOCTH JaBICHUN U THIPOCTATUYECKOTO IaBICHUSI.
IIpenenbHOE HOMyCTUMOE

Mopenu ipeoOpazoBaTeneit

pabodee N30BITOYHOE
nmasnenne, Mlla

[Ipo6HOe naBnenue, Mlla

1412 4 5
1420 10 15

1430, 1440, 1450, 1460 25 35
1434, 1444 40 56
1530, 1540 4 6

1.2.3  TlpeoOpazoBarenn pa3HOCTH JAaBICHUH BBIAECP)KUBAIOT MEPETPY3Ky CO CTOPOHBI ILIFOCOBOM M
MHUHYCOBOM KaMmep B Te€4eHHE | MUHYTHI OJHOCTOPOHHUM BO3JCHCTBHEM MaBICHHS PAaBHOTO MPEIEITHHO
J0IyckaeMoMy paboueMy M30BITOYHOMY JaBieHMIO. J[Js1 ycTpaHEHUs BO3MOKHOTO BIIMSHUS MEPETrpy3KH Ha
XapaKTEePUCTHUKH NpeoOpa3oBaTeseli mocjie ee CHATH He0OX0ANMO MPOBECTH MOJICTPONKY HAYaJIbHOTO CUTHAJA.

1.2.4  BepxHue npezaessl U3MEPEHU COOTBETCTBYIOT Tabauie 3.

Tao6nwuma 3-Bepxaue npenensl n3MepeHUi MoieNiel Ipeodpa3oBaTeIIeH.

O6o3nauenue npeodpasoBaresis Mopens Jlana3oH BEpXHHX TPEIEOB H3MepeHui Py
1020 Ot 2,5 no 10 xIla
1030 Ot 4,0 no 40 xIla
IIpeoGpasoparens 1040 Or 10 10 250 kITa
abCOFOTHOTO JIABIICHHUS 5
CAB-SMART-A 1041 Ot 4 o 630 xIla
CJB-SMART-Ex-A 1050
CJIB-SMART-Exd-A 1051 010,10 10 2,5 Mlla
CIB-SMART-Exdia-A 2050 Ot 0.25 10 6.3 Mla
1060
1061 Ot 0,6 no 16 Mlla
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[Tponomxkenne Tadauiel 3 — BepxHue mpeaensl u3MepeHnid Moelel mpeodpazoBarenei

O06o3HayeHme MpeodpazoBaTens Mopens JIvanaszoH BepXHHX MPEIeioB H3MepeHnii Py
1112 Ot 0,16 10 4 xIla
1120 Ot 0,4 1o 10 xITa
1130 Or 1,6 o 40 xIla
IIpeoOpazosarens 1140
M30BITOYHOTO JABJICHUS Or 10 50 250 xI1a
CIB-SMART-U 1141 Ot 25 10 630 xITa
CJIB-SMART-Ex-1 1150
CJIB-SMART-Exd-1 1151 Ot 0,1 10 2,5Mlla
CHB'SMART'EXdla'I/I 2150 Ot 0,25 510 6,3 MIla
1160
1161 Ot 0,6 1o 16 MIla
11711 Ot 4,0 110 100 MITa
[IpeoOpazoBateinb pa3pexeHUs 1212 010,16 10 4 kITa
CAB-SMART-B 1220 Or 0,4 10 10 klTa
CJIB-SMART-Ex-B 1230
CJIB-SMART-Exd-B Ot 1,6 n10 40 Ila
CIIB-SMART-Exdia-B 1240 Ot 10 go 100 xITa
Pazpexenust Py
1312 Ot 0,125 a0 0,8 klla
M30BITOYHOrO JaBIIEHUS:
Ot 0,125 no0 0,8 xIla
Paszpexenus Pqr):
1320 Ot 0,5 a0 5,0 klla
M30BITOYHOTO TaBIICHUS:
Ot 0,5 mo 5,0 xI1a
I[IpeoGpa3zoBarenb Pazpexenns Py
JaBIICHUS-Pa3PEKECHUS 1330 Or 2,0 10 20,0 xIla
CJIB-SMART-UB H30BITOYHOIO JaBIEHMS:
Ot 2,0 1o 20,0 xI1a
CJIB-SMART-Ex-B b 5
] A aspexeHns Pyp:
CIIB-SMART-Exd -I/IB 1340 Or 12.5 110 100k
C/IB-SMART-Exdia-1B M30BITOYHOrO JaBIIEHUS:
Ot 12,5 no 150xI1a
Paspexenns P.-:0t 12,5 no 100xIIa
1341 M30BITOYHOrO JaBIIEHUS:
Or 12,5 o 530xkl1a
Paspexxenus Py
1350
Ot 50 mo 100 kIla
H30BITOYHOrO JaBIICHUS:
1351 Ot 50 no 2,4 MIla
[TpeobpazoBarenb 1412 Ot 0,16 1o 4 xI1a
pa3HOCTH JaBJIEHUN 1420 Ot 0,6 10 10 klla
CIB-SMART —J1/1 1430
CAB-SMART-Ex-II1 1434 Ot 1,6 no 40 xI1a
CIIB-SMART-Exd-J1/1
1440 Or 10 go 250 xITa

CJIB-SMART-Exdia-JIJ{
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[Tponomxkenne Tabauiel 3 — BepxHue nmpeaensl n3MepeHnid Moiesiel nmpeodpazoBarenei

O6o03HaueHne npeodpa3zoBaTes Monens JlMamnasoH BEpXHUX MPENEIOB u3MepeHuii Py

IIpeoOpazoBarens
pa3HOCTH JaBJIEHUN
CAB-SMART —J1/1

1444 Ot 10 no 250 kIla

CJIB-SMART-Ex-/1J1 1450 010,10 10 1,6 MIIa
CAB-SMART-Exd-11/]
CAB-SMART-Exdia-A1 1460 Ot 0,6 10 16 Mlla
IIpeoOpazoBarens 1530 Or 1.6 10 40 TTa

rI/IILpOCTaTI/IIICCKOFO JOaBJICHUS
CJIB-SMART-/IT

CIIB-SMART-Exd-JIT TATAe LKA

CJIB-SMART-Exdia-JII

[Ipumeuvanus:
1) momenu ¢ komoM wucmnojiHeHus mo martepuanam 11, 14 umeror makcumanbHbii BIIM 40 klIla u
muHuManbHEIH BITU 4 xI1a;

MOJIEH C KOJOM HCIIOJIHEHHU 1o Matepuanam 12 u 15 umeror MakcumaneHelii BITH 250
klla u muanmaneabei — 10 xI1a;

MOJIEH C TPOUYUMH KOJAMU UCIIOJIHEHUI 110 MAaTepUAJIaM UMEIOT MAaKCUMAJIbHBI BEPXHUN
npenen usmepenus 630 klla 1 MuHUMaNbHBIN BepxXHU npeaen usMepenus 25 klla.
2) IlpeoOpa3zoBarenu pa3HOCTH [aBJICHUH MOTYT HCIIOJIBb30BAaThCSI B KauecTBE IpeoOpasoBaTeneii
M30BITOYHOTO JABJICHUS TPU MOAKIIOUEHUN MUHYCOBOM KaMephl K aTMocdepe.

1.2.5 TIlpeoOpazoBarenu SIBISIOTCS MHOTOIPENEIBHBIMA M MOTYT OBITh HACTPOEHBI HA PSAJ BEPXHUX
IIPENIEIOB B 3aBUCUMOCTH OT MOJIEIH.

1.2.6  Ilpemembl  1momycKkaeMOdW  OCHOBHOW  MNpPHUBEICHHOH  IOTPEIIHOCTH Y  yKa3aHbl B
tabmumax 4-10. Bapuanus Beixoanoro curaana ue npesbimaet 0,5y. [peaenst qomyckaeMoid JOMOTHUTETBHON
IIPUBEIECHHON MOTPEIIHOCTH, BBI3BAHHOM H3MEHEHHEM TEMIIEpaTypbl OKpPYXKArOIIEro BO31yXa, yKa3aHbl B
tabmuue 11.

Tabnuua 4— Ilpenenst tomyckaeMoil OCHOBHOM NMPUBEACHHOMN MOTPEITHOCTH IpeoOpazoBaTeei,
nckirouas mogenu 1020, 1030, 1041, 1050, 1112, 1212, 1240, 1312, 1412

Kon npenenos [Ipenensl fomycKkaeMoi OCHOBHOM NPUBEAESHHON MOTPEIHOCTH ¥, % ot BIIN™*
JIOITy CKaeMoi
OCHOBHOM | ppax/3 < Ps<Pmax | Pmax/10 < Ps < Pmax/3 Pmax/25 < Pe < Pmax/10
MpPUBEICHHOU
MOTPELTHOCTU
0075 +0,075 0,075+0,007*(Pmax/Ps -3) 0,13+0,012*(Pmax/Ps -10)
010 +0,1 +0,15
015 +0,15 +0,5
025 +0,25
050 +0,5 +1,0
IIpumeuanus:
1 Pmax — wMakcuManbHBI BepXHMHi TIpeneaq M3MEPEHHH IS COOTBETCTBYIOWIeH MomuduKanuu
nmpeoOpazoBares;
2 PB — BepxHHil pe/ieN M3MEPEHHUH, Ha KOTOPbIii HACTPOEH NpeobpasoBaTes;
* 3HaueHHUs pPACCUUTAHHBIX MPEENIOB JOIMYCKAaeMOH OCHOBHOM MOTPENIHOCTH OKPYIJIAIOT JI0 ABYX 3HAYAIINX
wdp
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Taonuma 5— [Ipenenst qomyckaeMoil OCHOBHOW MPUBEIEHHOMN MOTPEITHOCTH TTpeoOpa3zoBarTeneit
mozenu 1020

Kon npenenos nomyckaemoii OCHOBHOM
MPUBEICHHON MOTPENTHOCTH

IIpenensr nonyckaeMoii OCHOBHON IPUBEIECHHON

MIOTPEIHOCTH ¥, % ot BIIN

6kxlla < Ps < [10xlla 2,5xlla < Pe <6xlla

050

+0,5 +1,0

Tao6nwuma 6— [Ipenensl nomyckaeMoi OCHOBHOM MPUBEACHHOMN MOTPEITHOCTH Mpeodpa3zoBaTeieit
monenu 1030

Kon npenenos [Ipenensl gomyckaeMoii OCHOBHOM NMPUBEACHHON MOTpenrHocTy v, % ot BIIN
JIOITyCKaeMOM
OCHOBIOM 25klla < Pe < 40xlla oxlla < Pe <25«lla 4xlla < Pe <6xlla
MPUBEICHHOU
MOTPEUTHOCTHU

025 +0,25 +0,5 +1,0

050 +0,5 +1,0

Taob6numua 7— [Ipenens qomyckaeMoil OCHOBHOM MPUBEICHHOM MOTPEIIHOCTH ITpeoOpa3oBaTeseit

monenu 1041

Kon [Tpenensl fomyckaeMoi OCHOBHOM MPUBEACHHON MOTpemHOCTH ¥, % ot BITN™*
MIpPEICIOB
JIOIy CKaeMOu
OCHOBHOH Pmax/3 < Pe<Pmax Pmax/10 < Pe<Pmax/3 | Pmax/25<Ps<Pmax/10| Pe < Pmax/25
MPUBEAECHHOMN
MOTPENTHOCTH
- 0,124+0,012* 0,304+0,025*
0075 +0,075 0,075+0,007*(Pmax/Ps-3) (Pmax/Ps-10) (Pmax/Ps -25)
015 +0,15 +1,0
b :l: b
025 0.5 0.5
050 +0,5 +1,0 +1,5

uubp

* 3HaueHHUs paCCYMTAHHBIX MIPEEIIOB JOITyCKaeMOW OCHOBHOM MOTPENIHOCTH OKPYTJIISIOT JI0 ABYX 3HAYAIINX

Mopnenu 1041 ¢ xkonamu ncnosHeHus no Marepuanam 11 n 14 ¢ kogamu norpemnoctu 0075, 015, 025

HC IMPOU3BOOATCH.

Taobmuima 7a— Ilpexensl g0mycKaeMoil OCHOBHOM ITPUBEIECHHOM TIOTPEIIHOCTH Peodpa3oBaTeei
moxaenu 1050

Kon npenenos nomyckaemoit

[Ipenensl nonyckaeMoil OCHOBHOM NPUBEJEHHON MOTPEIIHOCTH

OCHOBHOW IIPUBEIECHHON Y, % ot BIIN
MOIPEIIHOCTH Pmax/10 < Ps < Pmax Pmax/25 < Ps < Pmax/10
015 +0,15
2 =+
025 0,25 05
050 +0,5 +1,0

Taonwmma 8— [Ipenensl fomyckaeMoOl OCHOBHOM MPUBEIACHHOM MOTPENTHOCTH Tpeodpa3zoBaTeleit
momeneit 1112, 1212, 1412

Kon npenenor nomyckaemoit

IIpenensl JomyckaeMoOM OCHOBHOM ITPUBEICHHON MOTPENTHOCTH Y, % OT
9

OCHOBHOM IMPUBEIEHHOMN BIIN
MOTPEITHOCTHU 1 klla < Pe <4 klla 0,4 xklla < Ps <l klla 0,16 klla < Pe <0,4x[la
025 +0,25 +0,5 +1,0
050 +0,5 +1,0
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Taonuma 9— [lpeaenst gomyckaemMoil OCHOBHOM MPUBEACHHON MOTPEITHOCTH MPeoOpa3oBaTeIe
mozenu 1312

Kon npenenon [Ipenensl gomyckaeMoil OCHOBHOM NMPUBEACHHON MOTpenrHocTy v, % ot BIIN
JIOITyCKaeMOoM
OCHOBHOH [ kITa<|B}| + | Py |<1,6 kITa| 0,64 kITa<|P;*| + |P;|<1 kIla | 0,25 xITa<|P;}| + |P;"|<0,64 kITa
MPUBEICHHOMN
MOTPEITHOCTH

025 +0,25 +0,5 +1,0

050 +0,5 +1,0
Tao6numa 10— [Ipenensl gomyckaeMoi OCHOBHOM MPUBEICHHOM MTOTPEITHOCTH

npeoOpazoBareneit moaenu 1240

Kon npenenos nonmyckaeMoil OCHOBHOU [Ipenenbl nomyckaeMoil OCHOBHOM MPUBEIEHHOMI
MPUBEAEHHON MOTPEUTHOCTH MOTPeIHOCTH ¥, % ot BIIN
Pmax/lo S PB < Pmax
015 +0,15
025 +0,25
050 +0,5

Tad6nuuna 11— Ilpenenst nomyckaeMoi AOMOJIHUTEIBHON MPUBEICHHON MOTPEIIHOCTH
npeoOpaszoBaresci, BRI3BAHHON H3MEHEHHEM TEMIIEPATYPhI OKPYKAIOIIEro BO3IyXa

[Ipenensr nomyckaeMon TOMOJHUTEIBHON MPUBEAECHHOM
MOTPEUTHOCTH J;, BBI3BAHHON U3MEHEHHUEM TEMIIePaTypPhl
OKpy>Karo1iero Bozayxa Ha kaxaelie 10 °C, % ot BIIU

Kon npenenoB gomyckaemoit
OCHOBHOM IPUBEICHHON

HOrPENIHOCTH Prmax/10 < Pg < Prax Prmax/25< Pp < Pmax/10
010, 015, 025 (0,05 + 0,05Pma P)
+(0,1 + 0,04Pmad P
050 +(0,1 + 0,05Pma/ Pp) ( mex/ Ps)

1.2.7 Hpeo6pa30BaTeJ1H HUMCIOT HHHeﬁHO'BO3paCTammym 3aBUCMUMOCTb BBIXOOHOI'o CuUrHaja OT
BXOJHOTI'O AABJICHUS.
1.2.8 HoMunanepHas craTudeckas XapaKTCPUCTHKA npeo6pa30BaTeJ1;1 HHHeﬁHaﬂ, COOTBCTCTBYCT BUY:

(YB—YnH)
Y=Yﬂ+m(P—PH), (1)

rae Y — TekyIiee 3Ha4eHne BHIXOAHOTO IU(POBOTo Koja Mpeodpa3oBaresei;
P — 3Hauyenue nu3mepseMoil pu3ndeckol BeJIHMUHHBI,
YH, YB — COOTBETCTBEHHO HIDKHEE U BEpXHEE MpeAeNbHbIe 3HaUeHUs IU(POBOTO KOAA;

PH, PB — COOTBETCTBEHHO HUKHUI U BEPXHUU IIpeaeibl u3Mepenu, klla.

129  Dnexrtpuueckoe mnuranue mnpeodpazosareneii CJIB-SMART, CJ/IB-SMART-Exd momxHO
OCYLIECTBIATHCS OT UICTOUHUKA HANPSKEHUsI MOCTOSHHOTO TOKA C BBIXO/HBIM HanpsbkeHueM ot 8 10 30 B (quis
CIAB-SMART-Ex (Exdia) ot 8 mo 24 B). HomuHanbpHOE 3HaYCHHE HANPSHKEHUS TMTaHUS MpeodpasoBaresei 24
+ 0,5 B.

1.2.10 Tluranume mpeodpasosarencii CJIB-SMART-Ex (Exdia) momkHO OCyIIeCTBIAThCS OT OaphepoB
0e30macHOCTH, OJIOKOB NHHUTAaHUS C BBIXOJAHBIMH  MCKpOOE30MacHBIMH IHEMsIMH C  TapamMeTpaMu
Uo<24 B, lo <100 MA, Co> 10 5D, Lo > 0,3 MI['H, nMeronux cepTu(HUKAT COOTBETCTBUS.

VIcTOYHMK NMUTaHUs, UCHIOIb3YEMBIN JIJIsl MUTaHUS B SKCIUTYaTallMOHHBIX YCIOBUSAX IpeoOpa3oBaTeeit
(xpome C/IB-SMART-EX) momkeH yIOBIETBOPSTE CIEAYIONINM TPEOOBaHUSIM:

— comnpoTuBiaeHue uzonsauu He meHee 100 MOw;
— BBIIEP)KUBATh UCTBITaTeIbHOE HanpsokeHne 550 B mpu mpoBepke 37IeKTpUIecKoil MPOYHOCTH
W30JISILNH;
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— mynbcanuus (ABOWHAs aMIUIMTY/A) BBIXOJHOTO HANpsDKEHHs He AoJKHA npebimath 0,5 % or
HOMHHAJILHOTO 3HAYEHHUs BBIXOJHOTO HAMPSOKCHHS TMPU YaCTOTE TapMOHUYECKUX COCTaBISIOIINX, HE
npessbimaroniei 500 I'o.

Cxembl BHEITHUX ANMEKTPUUYECKUX COCTUHEHU I npeobOpa3zoBarenet IPUBEICHBI B
npuiioxeHuu B.

1.2.11 TloTpebisiemMas OT HICTOYHHUKA MTUTAHKS MOIIIHOCTH IPEOOPA30BATEIISIME, KPOME KOHCTPYKTHBHOTO
ucnoiaenus (S) — ue 6onee 0,25 B, npeobpazoBarensamu ucrnonneHus (S) — e 6onee 1,5 Br.

1.2.12 TlIpeobpazoBarenan KOHCTPYKTUBHOTO UCHOJMHEHUS (S) MMer0T unTepdeiic CBsI3u, raJbBaHUYECKH
pa3Bsi3aHHBIA OT HampspkeHuss nuTaHus. M3omsamus memneil nmuTaHUs OTHOCUTENBHO Ieneil uHrepdeiica
BblIepkUBaeT Hanpspkenue 1500 B.

1.2.13 [Ilo creneHu 3amuUThl OT MPOHUKHOBEHHS MbUIM M BOJABI MPEoOpa3oBaTed COOTBETCTBYIOT
rpynnam IP54, IP66/IP67 mo 'OCT 14254.

1.2.14 TIpeoOpa3oBarenu yCTOMYMBBI K BO3JICHCTBHIO TEMIIEpATyphl OKPYIKAIOIICH Cpeabl Mo TabauIe
A.3 npuiioxkeHus: A B 3aBUCUMOCTH OT HUCIIOJTHEHHUS.

1.2.15 TIIpeoOpa3zoBarenu yCTOWYMBBI M TPOYHBI K BO3ACHCTBUIO CHHYCOMJAIBHBIX BHOpanuii B
COOTBETCTBHH ¢ Tabnuued 12. HampaBnenue BUOpanuu JOHKHO COOTBETCTBOBATh YKa3aHHOMY B MPHIIOKEHUH
b.

TaoOnumuma 12— YcTOWYMBOCTH K BO3JICHCTBUIO CHHYCOUIATIBHON BHOpALIUU
Hcnonnenue no

I'pynna Hcnonaenus mpeoOpazoBaTeneit BUOPOYCTONUYHUBOCTH
no 'OCT P 52931
1 CAB-SMART wmopeneit 1112, 1212, 1312. 1412 L3
2 CAB-SMART wmogpeneit 1020, 1030,1040, 1120, V1

1130, 1140, 1220, 1230, 1240, 1320, 1330,
1340, 1420, 1430, 1434, 1440, 1444, 1530, 1540
3 [Tpoune ucnonuenus CIB-SMART V2

[Ipenensl nomyckaeMoOM JIOMOJHUTENBHOW MPUBEICHHON MOTPEIIHOCTH, BBI3BAHHOW BO3JIEHCTBUEM
BuOpanuu, B % ot BIIV, He TOIKHBI IPEBBIIATH CASAYIOIIUX 3HAUCHUH:
yy = e T )
B
rae Pmax — MakcUMaJIbHBIA BEPXHUH TIpeies U3MepeHus Mojiesn npeoodpasosarens, klla;
Pg — ycranosnennsiit BIIU, kl1a;
K — k03 umeHT, paBHbIA: - 0,25 % nns monene#t rpynm 1,2;
- 0,1 % nns monenel rpynmst 3.
1.2.16 TlIpeo6pazosarean CJIB-SMART-Exd (Exdia) ycToiuruBs! K BO3ICHCTBHIO yaapa.
1.2.17 TIlpeobpazoBarenn  SIBIAIOTCA  CEHCMOCTOMKMMH  HpU  BO3JEHCTBUU  3eMIIETPSICEHUM
WHTEHCUBHOCTHIO 9 6ayutoB no mkaine MSK-64.
1.2.18 [Ilpenensl JOTMOTHUTEIHHON MPUBEICHHON MOTPEIIHOCTH MpeoOpa3oBareneii pa3HOCTH AaBICHUN

U THJIPOCTATUYECKOrO JIAaBJICHUS MPU JIBYXCTOPOHHEM Harpy>K€HUM pabouuM H30BITOYHBIM JaBJI€HHUEM, % OT
BIIUN:

Pmax
v = Kf - Ppa6 - — —, ©)
rae Kf mmg mogenu 1412 +0,2%/1 MIla
Kf mst momenn 1420 +0,08%/1 MIla
Kf nns moneneit 1430, 1434, 1440, 1444, 1530, 1540  £0,04%/1 MIla
Kf s moneneit 1450, 1460 +0,02%/1 MIla

Ppab — 3nauenue pabouero nzosiTouHoro aasinenus, Mlla;
Pmax — makcumanbHblil BepxHuii npeaen usmepenus, Mlla;
PB — BepxHuil peaen U3MEepeHUid, Ha KOTOPbI HacTpoeH mpeobdpa3osarens, MIla.
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1.2.19 TIIpeoGpazoBarenn yCTOHYUBEI K BO3ICHCTBHUIO HHIYCTPHATIBHBIX TOMEX:

— HaHOCEKyHAHBIM UMIyabcHbIM Tomexam 1o I'OCT 30804.4.4, creneHs KeCTKOCTH 3;

— pagrMo4acTOTHOMY AJIEKTPOMArHUTHOMY MoJit0 B mojioce yactoT 80—1000 MI'y mo I'OCT 30804.4.3 B
rmojioce gactoT 80—1000 MI'n, cTeneHp XeCTKOCTH 4;

—anektpoctarndyeckum pazpsgam o 'OCT 30804.4.2, cteneHb )KeCTKOCTH 4;

— KOHJYKTUBHBIM TIOMEXaM, HaBEACHHBIMH PAJUOYACTOTHBIMH SJECKTPOMArHUTHBIMHU TMOJSIMH TI0
I'OCT P 51317.4.6, cTenieHb )KECTKOCTH 3;

— MarHUTHOMY 10JIt0 ITpoMblnIeHHON YacToThl 1o 'OCT P 50648, cTrenens xkecTKkocTH 5;

— uMnyJibcHoMy MarHutHoMy 1osto mo 'OCT P 50649, crenensb )KecTKOCTH 5;

— 3aryxatouiemy maruutHoMy 1noiito o 'OCT P 50652, crenens ecTKocTH 5;

— MUKPOCEKYHIHBIM UMITYJIbCHBIM TToMeXaM OosbItioi 2Heprun 1o 'OCT P 51317.4.5, creneHp )KeCcTKOCTH
2 mpu mojlaye MOMEXH IO CXEME «IPOBOA-TPOBO» U CTENEHb KECTKOCTU 3 MpH IMojadye MOMEXH IO CXeMe
«tpoBoa-3emisi». Kputepuit kauectBa pyHKIMOHUPOBAHUS — A.

JlononHuTeNbHAS MOTPEIIHOCTh MpeoOpa3oBaTeiei, BbI3BaHHAs BO3JCHCTBUEM HMH]yCTPUAIIBHBIX MTOMEX,
BBIp@)KECHHAs B MPOIIEHTAX OT JAMana30Ha U3MEHEHUs! BBIXOJHOTO curHaia, He mpesbimaer 20 % ot mnpenesios
JIOTTYyCKaeMOM OCHOBHOM MOTPEITHOCTH U HE HOPMHUPYETCSI.

1.2.20 TIpeoOpa3zoBarenu COOTBETCTBYIOT HOpPMaM IMOMEXO3MHCCHH, YCTAHOBJICHHBIM Ui Kiacca b 1o
I'OCT P 51318.22.

1.2.21 TIlpeoOpa3zoBaren WMEIOT BHEIIHIOK KHOIKY, PACIONIOKEHHYIO Ha KOpIyce, IS CMEIICHHS
XapaKTepUCTUKU TPpeoOpazoBaTeis aBleHus (KaaIuOpoBKa «HYJIS») OT MOHTAXHOTO IMOJI0XKEHHS HAa 00BEKTE WITH
CTaTUYECKOTO JABJICHHUS.

1.2.22 Hactpoiika U ynpaBieHue, MojdydyeHHue HHQOpMAIMM O HOMEpe BepCcHH MpeobpazoBaTens C
U(POBBIM  MHAUKATOPOM OCYIIECTBIISCTCS KHOIKAMH, PACIOJIOKEHHBIMA Ha KOPIyCe HWHAWKATOpa H
JUCTAHIIMOHHO MPU MOMOIIM YIPABISIOLIETO YCTPOUCTBa, mojaepxkuBaromiero npotokoa ModBus RTU, a ms
npeoOpazoBarenss 0e3 BCTPOCHHOTO IU(GPOBOrO HWHAWKATOPAa — TOJIBKO JAMCTAHIIMOHHO TIPH ITOMOIIHA
yHOPaBISIOUIETO YCTPONCTBA, MoaepkuBaroiero nporokos ModBus RTU.

1.2.23 HMuaukaTop, BXOASIINI B COCTaB MpeoOpa3oBaTeis, MMEET J[Ba peKUMa paboThl — HU3MEpEHus,
YCTaHOBKH U HACTPOIKHU MapaMeTpoB.

1.2.24 B pexxume u3MepeHHs Ha HHIUKATOPE 0TOOpaKkaeTcs:

— 3HAYEHHUE JaBJICHUS B YCTAHOBIICHHBIX IIPU HACTPOMKE €IMHULAX B npenenax ot munyc 0,125 no 1,125

JMara3oHa U3MEHEHHUs CUTHAJIA,

— YCTaHOBJICHHbIE €AMHUIBI U3MEPEHUS JaBICHUSI.

1.2.25 TIlpm HapymeHusx B pabore mpeoOpazoBarenss oTroOpakaemas WH(POpPMALUsS HHIHUKATOPOM
npuBesaeHa B Tabmuie. 13.

Tabmuua 13 — Otobpaxkaemas nH(OpMAaIMs IPH HApYIIEHUSIX B paboTe npeodpazoBares

CuMBOIIBI Ha TUGPOBOM
p Copnep:xaHue pexxuma

MHINKATOpe

00N N3mepsieMoe [naBieHHe Pp BBIXOAMT 32 BEPXHHI Mpenern,
I yKa3aHHbIH B 11.1.2.23)

‘nlnn [leperonHeHne  WHIMKATOpPA  BCJIEACTBHE  HEMPABHJIBLHO
IN]N]N BBIOpPAHHBIX SIMHHI] H3MEPEHHUS

‘« } 'l:l } OTKa3 aHAJIOrOBOM YacTH

:-' Hapyenne cBs3u ¢ maToil HHAUKATOpa

f| I/I3Mep}ICMOG naBieHue P H BBIXOAUT 3a HIDKHUM npeacii,
|

yKa3aHHbIN B 11.1.2.23)
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1.2.26 VYcraHoBKa M HACTPOWKA MapaMETPOB C TOMOIIBIO KHOMTOK HHIUKATOPA MOXET OBITh BBITIOJHEHA
TOJIBKO BO B3pBbIBOOE30MACHOM 30He B cO0TBeTCTBUU ¢ [Tpunoxenuem E.

1.2.27 Bpewms ycpennenus (nemmndupoBaHusi) BEIXOIHOTO CUTHAJIA TIPe0Opa3oBaTelieii MOXKET ObITh BEIOPAHO
notpedurenem u3 ciemyromiero psaa: 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6 c.

1.2.28 [lononHurenbHas MOTPEHIHOCTh, BbI3BaHHAs IJIABHBIM W3MEHEHHEM HANpSOKEHUS MUTAHUS U
BO3/ICHCTBUEM BHEUIHETO MEPEMEHHOI0 MarHUTHOTO Mot HanpsokE€HHOCThIO 1000 A/M, wactotot 50 'y mim
BHEIIIHETO TOCTOSHHOTO MarHuTHoro mouisi HampspbkéHHocThio 1000 A/m, He mpeBbimaer 0,2 oT mpepena
JI0ITyCKaeMOi OCHOBHOM IMOTPEIIHOCTH M HE HOPMHUPYETCH.

1.2.29 TIIpeoOpa3oBarenu HEe BBIXOAAT M3 CTPOS NMPH OOPBIBE BBIXOJHOTO IIEMH MpeoOpazoBarenei, a
TaK)Ke TPH IMOJaue HAMPSHKEHUS MUTAHUS OOpPATHOW MOJIIPHOCTH M KOPOTKOM 3aMBIKAHMH BBIXOTHOW IEIH
npeoOpa3oBaresei.

1.2.30 TIpoYHOCTH M3OJSLKHU U COMPOTUBIICHUE YIEKTPUIECKUX LIETNei mpeobpa3oBaresell IpUBEICHbI B
Tabiune 14.

TaObnuuna 14 — Bua u 3HaYeHUE UCHIBITATEIBHOTO HANPSOHKEHHUS TPU MPOBEPKE AIIEKTPHUECKOU
IIPOYHOCTH U30JIALUH, JIEKTPUUECKOE CONTPOTUBIICHUE U30JIALUU

JlelicTByrolee 3HaYEHNE
HCTIBITATEIbHOTO HAMIPSKCHUS
MePEMEHHOT0 TOKa yacToTou 50

I'n mpakTU4ecku HopMBI 371eKTpHYECKOTO COMTPOTHUBIICHUS
CUHYCOUAANBHOM (HOPMBI C uzossiiu, MOM, He MeHee
KOA((HUIIMEHTOM aMIUTHTYbI HE
Hcnonnenue xyxe 1,414 + 0,099, B a9, ne
npeoOpazoBa-Tes MEHee
1IpH pu
. IPU BEPXHEM .
OTHOCHUTEIIbHOI OTHOCHUTEILHOU
B B 3Ha4YCHUHN
HOPMATBHBIX | O HOCTH 95+ HOPMABHBIX | MPEACTBHOH | o oo TH (05 %
p 3% p P 3 3) % u
YCIIOBUSAX YCIIOBUSX paboueii
temneparype 35 remmeparypsl | TEMIEPATYPE
+5°C patyp (35+5)°C

Heg3pbiBo3amumieHbie

PRIBOSALUIM 500 240 100 20 5

WCTIOJTHEHHUSI
B3peiBo3anunieHHbIe

UCIIOJTHEHUS, B
COOTBETCTBHE C 550 — 100 — —
tpeboBanusimu ['OCT
31610.11

1.2.31 TIlIpeobOpazoBarenu ¢ KogaMu MEKTPOHHBIX mpeodpazoBareneid DI u DII1T mo npunoxeHunro A
o0ecreynBaroT 3aluTy peodpa3zoBaTest Ipu BO3EHCTBUU I'PO30BbIX WM MHBIX EPEXOIHBIX MepEeHANPKEHUN
KOMOMHHpOBaHHOW BOJHBI 1,2/50 MKC. ¢ MakcMMalbHBIM 3HaueHHeM HampsbkeHuss 6 kB u 8/20 mkc. ¢
MaKCHUMaJbHBIM 3HaUe€HUEM ToKa 3KA (ucmbITarensHoe BosneicTBue kinacca Il mo TOCT P 51992).

1.2.32 TIO mpeoOpa3zoBarens mpenHazHAuYEHO YIS MpHeMa JIEKTPUIECKOTO CHTHAJIA TyBCTBHTEIBHOTO
3JIEMEHTA, MPOMOPLUOHAIBHOTO €ro Ae(opMaIiy OT MPUIOKEHHOTO JaBICHUS.

3HaueHue HudpPoBOro Kojia CUrHaJIa, HOPMHUPOBAHHOE B IIMPOKOM JHarna3zoHe TeMIIepaTyp, IpeodpasyeTcst
B 3HAUYEHUE JIaBJICHUs, 0TOOpakaeMoe Ha CBETOIMOTHOM HMHIUKATOPE.

WnTepdeiic monp3zoBaTens MO3BOISET BU3YaIM3HUPOBAaTh W3MEPEHHOE 3HAUEHUE JaBJICHUS, MOITYYHUTb
3Ha4YeHHUe JIaBJICHUs 10 IIM(PPOBOMY KaHaIy.

[IporpamMMHOe obOecrnieueHne mpeoOpa3oBarenist SBIsETCS BCTPOCHHBIM U Iiepe3arpyxaembiM. B
MOJIb30BAaTEILCKOM M CBSI3HOM HHTepdeiicax mpeoOpa3oBaresis OTCYTCTBYIOT HpPOLEAYPbl apXHWBHUPOBAHUS
pe3yJIbTaTOB UBMEPEHUN.
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I1O npeoGpa3zoBarens pa3aeieHO Ha METPOJIOTHYECKH 3HAUUMYIO YacTh U METPOJIOTUYECKH HE3HAYMMYIO
YacTh:

K METPOJIOTHYECKH 3HAUMMOM YaCTH OTHOCATCS MIPOrPaMMHBIE MO/IYJIH, BBITOTHSIONINE (PYHKIINU:

— cbopa, nepenaun, 00pabOTKU U MPECTABICHUS U3MEPUTEILHON HHpOpMAaIHH;

— HJeHTU(DHUKAITUNT METpoJIoTHYecKH 3HaunMoii yactu [10;

K METPOJIOTUYECKH He3HAUMMOM YaCTH OTHOCSTCS MTPOrPaMMHBIE MOAYJIM MEHIO prudopa:

— (dbopMat oToOpakeHHsl TaHHBIX HA UHIUKATOPE;

— CTPYKTYPbl KOMMYHHUKAIIUOHHOTO ITPOTOKOJIA.

Metponoruueckn 3Hauumas yacTh [IO mpeoOpaszoBarenss HMeeT BO3MOXKHOCTb IMPOBEACHUS
UICHTH(UKAIIMN TIOCPEACTBOM WHTepdelica CBSI3U, WIM BU3yallbHO HA CBETOAMOJHOM HHIUKATOPE B MEHIO
npuoopa.

NnentudukanmoHHble TaHHBIC, TIPECTaBICHHbIC B Ta0uie 15, BKIIoYaroT B ce0s HHGOpMAITUIO:

— o HoMepe Bepcuu [10 - uaenTrdukarope MeTpoaorndecku 3HaunMon yactu I10.

— Tao6nwuma 15— VnenTuduxkanmoHHbIe JaHHbIE TPOrPAMMHOTO 00ecreueHus!

NnentudukannonHbie TaHHbIE (PU3HAKH) 3HaveHHe
Nnentudukannonnoe HanmeHopanue 110 ms CIAB-SMART-RS485 EPDD_hart.a43
Howmep Bepcun (nnentudukannonnsiii Homep) [10 He Hxke 1.0

Hudposoit uaentuduxarop [10 -

prrl/le I/II[eHTI/I(bI/IKaI_II/IOHHBIe JaHHBIC, €CJIM HMCHOTCA -

— Ha unaukatopHOM ycTpolicTBE UMEETCsI MapOJlb.
— IIO He u3MeHseMoe 1 He CUUTHIBAEMOE.
— Hmeetcs pasrpaHudeHHe MOJIb30BaTENbCKOro aocTymna. [lonb3oBarenu He HMMEIOT JOCTyNa B
CEPBUCHBIM PEKUM.
— IIporokonsl oOMeHa MaHHBIX COAEPXKAT METOABl OMpPENETIeHHs OMMOOK MPU MOMOIIU MPOBEPKU
COOTBETCTBHS 3aIIpOca M OTBETA U BHIYHUCICHUSI KOHTPOJIBHON CyMMBI.
— VYpoBeHb 3alIUTHl MPOTPAMMHOIO OOECTEeUeHUs BBIYUCIUTENS OT HEMpeIHAMEPEHHBIX U
MpeTHaMEPEHHBIX U3MEHEHUN - «BBICOKHI» 10 P 50.2.077-2014.
1.2.33 T'abaputHbie u YCTaHOBOYHBIE pasmepbl npeoOpasoBaresnei MIPUBE/ICHBI B
MpUIIOKeHuu b.
1.2.34 Macca npeoOpaszopareneit CIAB-SMART, B 3aBHCHMOCTM OT MCIOJHEHHS, HE MPEBbILIAET
3HAYeHWH, YKa3aHHBIX B TabmuIe 16.

Tab6nuuna 16 — Macca npeoOpa3oBareneit

. . Tun npucoennHeHUs Macca, kT, HE
O06o3HaueHue Moienel mpeodpa3zoBaresneit
K Hpoleccy Gonee
1112%, 1212, 1312*, 1412* FK 6.5
1530, 1540 FH 10
1120, 1130, 1140, 1220, 1230, 1240, 1320, 1330, 1340,  FD ;
1420, 1430, 1434, 1440, 1444, 1450, 1460 ’
1020, 1030, 1040, 1041, 1050, 1051, 1060, 1061, 1112,
1120, 1130, 1140, 1141, 1150, 1151, 1160, 1161, 1171,
1220, 1230, 1240, 1330, 1340, 1341, 1350, 1351, 2050, M20, NM, NF 2
2150

*- JInst CTaHAAPTHOTO KOHCTPYKTHBHOT'O UCTIOMHEHUS U KOHCTPYKTUBHBIX ucnonHenuit Op, Actp, M
Macca rpeoOpasoBareisi He peBbImaeT 12 Kr.

1.2.35 OO0beM H3MEpUTETHHON STYCHKH (TI0JI0CTH) mpeodpa3oBaTelieit Il YCTAHOBKH pa3/eIuTEeILHON
MeMOpaHbl CTOPOHHETO MPOU3BO/ICTBA MIPHUBEICH B Tabmuie 17.
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Taonuma 17— O0beM U3MEPHUTEIILHON STYCHKH

OGBeM MOJIOCTH, CM°,

Ob6o3nauenue Mozenei mpeodpasoBareneit

He Oonee
1041 1
1051, 1061, 1141, 1151, 1161, 1171, 1341, 1351 0,75

211,5 (onHou

1530, 1540
KaMephl)

1120, 1130, 1140, 1220, 1230, 1240, 1320, 1330, 1340, 1420, 1430, 1434,
1440, 1444, 1450, 1460, 1020, 1030, 1040

34,5 (ogHOM KaMephbl)

2050, 2150 3,75
1050, 1060, 1150, 1160, 1350 4,25
1112, 1212, 1321, 1412 40,3

1.2.36 VYcroitunBocTh mpeoOpa3oBaTeieii k pabouywMm cpemxaMm ykazaHa B Tabiuie 18. Marepuan
MeMOpaHbI U JeTanel, KOHTAaKTUPYIOIIUX ¢ U3MepsieMo cpenoit mpuBeneHs! B Tabmuue A.2 [Ipunoxenus A

Tabnuua 18— YcroitunBocts mpeodpazoBaTeneil kK cpeam

PaGouas cpena

N = N
o o
<35 | £ A - < | 2| &
S IS <] X = = =
Ko rpymimst Mozenu e E{E g2 | 5| sk 5 |2 2 = g
) = 93 |53 Q H o o j=2Xa\] S o oo
MaTepualoB | mpeoOpa3oBaTenen g 8¢ 28 §°o 288 o =z o & o= | § ;
Q =] = [ [}
S E & s s w5 2 2 E & g 5T z S 8 g S |2 | =
55| 535 | Es| 828 & |£9 = | £ | 28|28 |2
/M = <S5 ~ =H o ) 13 = a8
8 = Z o [ e = ~ g
&5 & S = 3 53 5 = g | 8 e
Q22 o= o3& = = 5 &
g | 2 1) SN
=S > =

1020, 1030, 1040,
1112, 1120, 1130;
1140, 1212, 1220,
1230, 1240, 1312,
01 1320, 1330, 1340, i - - - + | + - R I
1412, 1420, 1430,

1434, 1440, 1444,

1450, 1460
1041, 1051, 1061,
02 1141, 1151, 1161, - - - + + + + + |+ |+
1171, 1341, 1351
03 1020, 1030, 1040, - - + - + + - + |+ | +

1112, 1120, 1130;
1140, 1212, 1220,
1230, 1240, 1312,
04 1320, 1330, 1340, - + + + + + - + |+ |+
1412, 1420, 1430,
1434, 1440, 1444,
1450, 1460

1041, 1051, 1061,
07 1141, 1151, 1161, + + + + + + + + |+ | +
1171, 1341, 1351

09 1050, 1060, +2 + n n + T 1+ +

1150,1160, 1350,
10 1530, 1540, 2050, +? + + + + + | + | +
2150

11, 12,13 1041 +/- + - +/- +/- + + + + |+ +
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14, 15, 16 + + + + + +/- + + ? + | + | +

[Ipumeuanue: AaHHyIO TaOJMIly CIIeyeT paccMaTpuBaTh KakK OOIIYI0 HMHCTPYKIMIO IpH BBIOOpE
MaTepUaioB, HE TapaHTUPYIOLIYI0 YCTOMYMBOCTh MAaTEpUaJoB IpeoOpa3oBaTesiell OTHOCUTEIbHO
yKa3zaHHbIX cpell. OTBETCTBEHHOCTh 3a BRIOOp MaTepuaa JIe)KHUT Ha TOJIb30BaTele.

1.2.37 Cpennsist HapaboTKa Ha oTKa3 1yt npeodpazosareneid CAB-SMART ne menee 200000 u.

1.2.38 Cpennuii cpok ciyx0bl mpeoOpaszoBarenieii He MeHee 14 JeT, KpoMe JKCIUTYaTUPYEMBIX IpHU
M3MEPEHUH MMapaMeTPOB arpecCUBHBIX CPEJl, CPEIHUIN CPOK CITyKObI KOTOPBIX 3aBUCUT OT CBOICTB arpeCCUBHOM
Cpebl M YCIOBHIA YKCILTYaTaIUH.

1.2.39 Cpennuii cpok ciry>k0bI MpeoOpazoBaTesnel, NpeaHa3sHAYCHHBIX A1 H3MEPEHHSI TapaMEeTPOB:

- arPECCUBHBIX CPEJI C COJEPKaHUEM cepoBoIopoa 10 5% o00beMHBIX (OpeHOYprckoe MeCTOPOXKICHHUE) -
He MeHee 6 JieT.

- arPECCHBHBIX CPEJ] C COACPIKaHUEM cepoBOIopoia 10 26% 00beMHBIX (ACTpaxaHCKOE MECTOPOKICHHE)
- He MeHee 4 JIeT.

1.2.40 Ha3HadeHHBIN CPOK CIIyKOBI TpeoOpa3zoBaTesiell B3phIBOOC30MACHBIX HCITOJTHEHUH COCTABIISCT:

- 20 ner npu pabote B cpeiax, HE arpeCCUBHBIX 0 OTHOIICHUIO K MaTeprajaM, KOHTAaKTUPYIOIIUM C
MU3MEPSAEMOM Cpesiou;

- arpecCcHUBHBIX CPEJI C COICPIKaHUEM CEpPOBOIOpoia 10 5% 00bEeMHBIX 6 JIET;

- arpecCUBHBIX CPEJl C COJIepKaHUEM CepoBOIopoa 10 26% 00BEMHBIX - HE MeHee 4 JIeT.

1.2.41 Tlpm 3aka3e KOMIUICKTAa MOHT@KHBIX 4YacTeil NpPEeNbHO-IONMYCTUMbBIE XaPaKTCPUCTHKH
npeoOpa3oBaresieii  COOTBETCTBYIOT —TPEACTbHO-IOMYCTUMBIM XapaKTEPUCTUKAM KOMILUIEKTAa MOHTaKHBIX
YacCTeH.

1.2.42 Tlpu HEoOXOIUMOCTH TOYKOMILJICKTOBAHHS BUJ W YPOBEHb B3PBIBO3ANIUTHI JOIOJTHUTEIHHO
npuoOpeTaeMbIX MOHTQXKHBIX 4YacTed JIOJDKEH COOTBETCTBOBATh BHUJAY W YPOBHIO  B3PBHIBO3AIIMTEHI
npeoOpa3oBaress, A1 KOTOPOTro OHH MPeIHA3HAYCHBI.
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1.3 KommiekTHOCTh IpeoOpa3oBaTeneit

1.3.1  KommiektHoCTh IpeoOpa3oBaTeneil npuBeneHa B Tadmuie 19.

Taonuua 19— KommiekrHocTs mpeoOpa3oBaTeneit

Haumenosanue O6o3HaueHUE KH(;J;" [Ipumeuanue
L. Hpe06pa30BaiTenL JABIICHHA IAT'bP.406239.001-33 1 |Hcnonnenue u 0603HaUEHME
FMCPHTCIBHBIH COOTBETCTBHUH C 3aKa30M
2. Druketka (macnoprt) ATBP.406239.001-33 [1C 1 |
3. MeTroanka moBepKu MII 95-221-2013 ¢ u3mMm. 1 1 |[Ha 100 mrr. wim B oauH
4. PYKOBOJCTBO IO DKCILTyaTaIluH AT'BP.406239.001-16 PO 1 PAPCC, W IO saxasy,
WJIN B DJICKTPOHHOM BH/IC

1.4 VYcrpoiicTBo u pabota mpeodpaszoBaTeien

1.41  KoHCTpyKTHBHO IIpeoOpa3oBaTesib COCTOMT U3 IEPBUYHOIO IpeoOpa3oBareisl AaBICHUS U
3JICKTPOHHOTO 0J10Ka 00paOOTKH CUTHAJIOB.

142 TIlpunuun pgedcTBUst mpeoOpa3oBaresneil OCHOBaH Ha TEH30PE3UCTUBHOM d(deKkTe B
IOJIyIIPOBO/IHUKOBOM UYBCTBUTEIBHOM 3iieMeHTe. lloa Bo3aelcTBHEM H3MepsieMOil BeIMYMHBI MeMOpaHa
negopMupyeTcs, BBI3BIBAS HM3MEHEHHE COIMPOTHBIICHUS TEH30PE3UCTOPOB UYYBCTBHTEIBHOTO JJIEMEHTA, a
BCJIEJICTBHE TOr0, U3MEHEHUE BBIXOJHOIO 3JIEKTPUYECKOIO CUTHasa. DJIEKTPUUECKUI cUrHal mpeolpasyercs
aHaJIoro-IM(POBBIM Tpeodpa3oBareneM B IUPPOBOK KOJ, MPOMOPLUHUOHATBHBIN HMPUIOKEHHOMY IaBICHHIO.
[Mudposoii kox nepenaerca Ha HUPPOBOE UHAUKATOPHOE YCTPONCTBO, a TAKXKE HA YCTPOICTBO, popMupyroliee
YHUPHUIUPOBAHHBIN U(POBOH BHIXOIHOW CUTHAIL

1.43  Ilnatel 5J€KTPOHHOrO OJIOKAa YCTaHOBJIEHbI B Kopmyce. Jlus 3amuThl OT BO3ACHCTBUIMA
OKpY’KalomIel Cpebl Ha TUIaThl HAHOCUTCS MHOTOCIIOIHOE 3aIIUTHOE TIOKPHITHE.

1.4.4  VHauKaTOpHOE YCTPOMCTBO MOXET OBbITh YCTAaHOBJIEHO B OJHOM M3 4 IOJIOXEHUH € YoM

MOBOPOTa, KpaTHbIM 90°.

1.5 MapkupoBka

1.5.1 Haxkopmyce npeoOpa3oBaresneil yCTaHaBIMBAIOTCS TAOJIMYKH ¢ HAAMUCIMU B coOoTBeTCTBHH ¢ K/I:
- HAMMEHOBAHUE CTPaHbI, TJIe U3TOTOBJICHO TEXHUYECKOE CPEICTBO;
- TOBapHBIM 3HAKOM W HAUMEHOBAHHEM IPEANPUATHSA-U3TOTOBUTEIIS;
- HAaMMEHOBaHUEM | (WJIHM) TUTIOM MTpeoOpa3oBarTeeii;
MOPSITKOBBIM HOMEPOM TIpeoOpa3zoBaTeliell 0 CUCTEME HYMEPAIHH MTPEAPUATHSA-U3TOTOBUTEIIS;

- J1IaTO¥ U3TOTOBIICHUS;
st CAB-SMART-Exd, nononauTtensHo: EX-MapkupoBka, 0003HaueHHE OpraHa 1o CepTH(QHUKAINN, HOMEp
cepTuduKaTa, Aana3zoH padounx remmnepatyp st TS - -61°C <t < +70°C, nms T6 -61°C < ta <+60°C,
CHeIHabHBIA 3HAK B3PHIBOOE30MACHOCTH, CTENEHb 3aIIUThI OT BHEIHUX Bo3aekcTBuil mo 'OCT 14254;

- s CIB-SMART-Ex u CIIB-SMART-Exdia, nononuutenbHo: EX-MapkupoBka, 0003HaYCHHE OpraHa
o cepTuduKau, HOMep cepTUdUKarTa, JUAa3oH paboYNX TeMIeparyp, HalpsHKEeHUE MUTaHUs, TOK, EMKOCTb
Ka0eJst, MHIYKTHBHOCTh U MOTpeOIsieMast MOITHOCTE:

- s TS5 - —=61°C <t <+70°C, ansa T6 - -61°C <t < +60°C,

- mpeoOpa3oBareneil KOHCTPYKTUBHOTO UCIIOIHEHUS S —

- Ui<24B,1i<100 mMA, Ci< 10 a®d, Li <0,3 MI'H, Pi < 1,2 Br;
npounx npeodpasosareneii — Ui <24 B, I; <100 MA, Ci < 10 1D, L < 0,3 mI'H, Pi <0,25 BT,

- — a TaKKe CHCIUATbHBIM 3HaK B3PBIBOOC30IACHOCTH, CTEIICHb 3alllUTHl OT BHEIIHUX BO3JICHCTBHI B
cootBeTcTBUM ¢ ucnonHenuem nmo 'OCT 14254.
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1.5.2 3nak ytBepxkaeHus turma CH HaHOCATCS M3rOTOBHTENIEM HA THUTYJIBHBIM JIUCT OSTHUKETKH
TUNOTPa(CKUM CIIOCOOOM.

1.5.3 Ottucku kneitm OTK w3roroBuUTenss W TMOBEPUTENST CTaBATCS B COOTBETCTBYIOIIME pa3feibl
STUKETKHU.

1.6 VYnakoBka

1.6.1  VYmakoBka mpeoOpa3oBaTenield 00eCredyrnBaeT COXpPaHHOCTh MPeoOpa3oBaTesie MpU XpaHEHUU U
TPaHCIOPTHPOBAHUH.

1.6.2 Ilepen ymakoBbIBaHHMEeM IpeoOpasoBareneld kKuciaopogaHoro ucnoiaHeHus (K) mpowmsBogutcs
obezxupuBanue u ounctka no OCT 26-04-2158, uro moaTBep>KAAaETCs MPOCTAaHOBKOM mTammna «O0e3KupeHo
corinacHo OCT 26-042158» B macniopTe (3THKETKE) Ha U3ICITHE.

1.6.3  IlpumemHuk pnaBieHusi mnpeodOpaszoBarens kucimopogHoro wucnoinenus (K) 3zammmiaercs ot
3arpsi3HEHUIl KOJIMauykoM, a caM IpeoOpa3oBaTelib MOMENIAeTCS B 3amasHHBIA MOJMATUIICHOBBIN MaKeT.
[TpueMHUK naBiIeHUs IpeoOpa3oBaTess He KUCIOPOAHOTO HCIIOTHEHUS JOMYCKAETCs He 3aIIUIIaTh KOJIMAYKOM.

1.6.4  Ilpu mocraBke mpeoOpa3oBaTes ¢ KOMILIEKTOM MOHTAXXHBIX YacTeH (OTBETHOM YacCThIO pa3beMa)
MOCTICTHUI YIIaKOBBIBACTCS OTACIHHO.

1.6.5 Bwecre c npeobpa3zoBaTesiMH B Tapy YKJIaIbIBA€TCSI STUKETKA (IIACIOPT).

2 HCIIOJBb30BAHUE 110 HABHAYEHUIO
2.1 DxkcruryaTalluOHHBIC OTPAaHUYCHUS

2.1.1  He nomyckaetcst mpuMeHEeHUEe MpeoOpa3zoBaTesiell 11 U3MEpeHus NaBICHUs Cpell, arpeCCUBHBIX
10 OTHOLLIEHUIO K MaTepuaiaM KOHCTPYKIIMU TpeoOpa3oBarTesieil, KOHTAaKTUPYIOLIUM C U3MEPSAEMOI Cpeaon.

2.1.2  He pomyckaeTcss MEXaHMYECKOE BO3/CHCTBHE Ha MeMOpaHy MpPUEMHHUKA JIaBJICHHUS CO CTOPOHBI
MOJIOCTH U3MEPHUTEIHHOTO OJI0Ka.

2.1.3  TIlpwm skcrutyaTanuu npeodpasoBareseii HEOOXOAUMO UCKITIOUHUTD:

— HaKOIUJICHHE M 3aMep3aHKe KOH/IeH caTa B pab04YnX KaMepax ¥ BHYTPU COSAUHUTEIBHBIX TPyOOIIPOBOIOB
(mmst Ta3000pa3HbIX CPENCTB);

—3aMep3aHne, KPUCTAJUIN3AIUIO CPENlbl MM BBIKPHCTAILUTM30BBIBAHNE U3 HEE OTNENBHBIX KOMIIOHEHTOB
(7S JKUIKUX Cpen).

2.14  Tlpum u3MepeHHH JaBICHUS arpeCCUBHBIX WM KPUCTALTU3YIOIIUXCS, a TAKKE 3arPsA3HEHHBIX CPe
OTOOpHBIE YCTPOWCTBA JABICHHS JTOJKHBI HMETh Pa3/IeNUTENbHBIE COCYAbl MM MeMOpaHbl. Pa3nenutensHbie
COCY/IbI IOJDKHBI YCTaHABIUBATHCA KaK MOXKHO OJIMIKE K TOUKe 0TOOpa JaBJICHUS.

2.2 TloaroroBka mpeoOpazoBaTelieil K NCIOIb30BAHUIO

2.2.1  llpu nonydyeHuu npeoOpa3oBaTeneil HEOOXOIMMO OCMOTPETh YIAKOBKY M, YO€IUBIINCH, YTO OHA
HE UMEET MOBPEKICHUH, TPONU3BECTH PACIIAKOBKY.

2.2.2  llpoBepHUTb KOMIUIEKTHOCTh MpeoOpa3zoBaTesneil B cooTBeTcTBUU ¢ 1.3.

2.2.3  BHEmHUM OCMOTPOM CIIe[yeT MPOBEPHUTh MNpeoOpa3oBaTeid M pe3b0OBBIE COCTUHEHHS Ha
OTCYTCTBUE BUIUMBIX MOBPEXICHHUH.

2.24  TlpuémHHK naBieHUs TpeoOpa3oBareliedi W MOHT@XHBIE YACTH, TMpEeIHA3HAYCHHBIC JUIS
npeoOpa3oBaHusl JABJIEHUS Tra3000pa3HOr0 KHUCIOpPOJa M KHCIOPOJOCOJEpKAIUX CMeceH, MOJKHBI ObITh
OYHIIECHBI U 00e3xupensl o PJI 92-0254-89. Jlns nmpeoOpa3oBatenel, mpeIHa3HAYSHHBIX IS paOOTHI B cpeie
ra3o00pa3HoOro KMCIOpoAa M KUCIOPOJOCOAEpKAIUX cMecel, yOenIuThCsl B HAIMYMU B 3TUKETKE (IacropTe)
mramia «O6e3xupero corimacao OCT 26-04-2158y.

225 llpmu MOHTAaXe npeobOpa3zoBarenet CJIB-SMART-EX, CAB-SMART-Exd u
C/IB-SMART-Exdia (BBO/E B 3KCILTyaTaIlnio) HEOOXOIMMO PYKOBOJCTBOBAThCS HactosimuMm PO, riaBoit 3.4
I[ITO3II, rmasoii 7.3 ITYD, T'OCT IEC 60079-14, a Takxe:

— rabapUTHBIM YepTexoM npeodpaszoBareneil (npuinoxenue b);
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— YEPTEKOM CPEJICTB B3PHIBO3AIIUTHI (TIprutoxeHue [');

— IPYTUMH JTOKyMEHTaMH, JCUCTBYIONIMMH Ha MPEINPHUITHH, PETJIaMEHTHPYIOIIMMH HCIOJIb30BaHUE
CPEICTB U3MEPEHHUSI TaBICHHUSI.

2.2.6  llonoxeHnue mnpeoOpazoBaTeneil MpPH MOHTa)Xe — IPOU3BOJIBHOE, YAOOHOE [UII MOHTAXa,
JNeMOHTaka W oOciykuBaHusi. MoHTaxx mpeoOpaszoBateneir ¢ BIIM no 100 xIla u ¢ oTkpbeITOii MeMOpaHOI
MIPOU3BOJUTH C OPUEHTAIIMEN COCTMHUTEIIS SJIEKTPUIECKOTO (pa3bEma) BBEPX.

2.2.7  Tlpu MoHTaxke mpeoOpa3oBarTeseil ycunue 3aTaruBaHusi, MPUKIaIbIBAEMOr0 K raiike Kopiiyca, He
JOJKHO mpeBbimaTh 60 H-m.

2.2.8 Ymnotnenne mis coenuHenus tuna 1-3 wucnosHenue 1 mo I'OCT 25164 pexomenmyercs
BBITIOJIHSITH C TOMOIUIBIO MTPOKIA/IKH.

2.2.9  Ilpu moHTaxe npeoOpazoBareneil clieayeT YYUThIBATh CIEIyIOIINEe PEKOMEHIallUu:

—OKpy’Karoujasi cpeJa He JOJDKHAa CojAepXKaTbh IpUMecell, BBI3BIBAIOIIMX KOPPO3UIO JeTanei
npeoOpaszoBareseil, He MpeJHa3HaYeHHbIX ISl paOOThI B arpeCCUBHBIX Cpeiax;

—TemIeparypa HM3MepseMoil cpeasl B pabodeil MoocTH MpeoOpas3oBaTenss HE JOJDKHA IPEBBIIIATH
JIOMyCKaeMoOM TeMIepaTyphbl OKpyskarolero Bosayxa. Ilockonbky B paboueil monoctu mpeoOpa3oBaTesnisi HET
MIPOTOKA CpeJibl, TeMIIepaTypa Ha BXO/€ B IpeoOpa3oBaTesib HEB3PhIBO3AUIUILIEHHOTO HCIIOTHEHNUS, KaK MIPAaBUJIO,
He J0JpKHa TpeBbimath 125°C. g cHuKeHHs TeMIepaTypbl U3MEpSieMOl Cpefibl Ha BXOe B pabouyro MOJIOCTh
nmpeoOpa3oBarelb yCTAHABIMBAIOT HA COCAWHHUTCIBHOW JIMHUM, JJIMHA KOTOPOW mis wucronHeHud [1J1
PEKOMEHIyeTCsl He MeHee 3 M, a JJIsl OCTaJbHBIX UCTIOTHEHH — He menee 0,5 M. YKa3aHHbIE JUIMHBI SBISIOTCS
OPUEHTUPOBOYHBIMHU, 3aBUCAT OT TEMIIEPATYPHI CPEIbl, TUAMETPa U MaTepualia COeAMHUTEIHLHOM JIMHUH, U MOTYT
OBITh YMEHBIICHBI.

—B Cly4ae yCTaHOBKHM NpeoOpa3oBaTesicii HEIMmOoCpeACTBEHHO Ha TEXHOJIOTHYECKOM OOOpYAOBAaHHH H
TpyOONpOBOIaX JOJKHBI MPUMEHSATHCS OTOOPHBIE YCTPOWCTBA C BEHTHIIAMU ISl OOECIIEUYEHUS BO3MOXKHOCTH
OTKJIFOUEHUS U MPOBEPKH NpeoOpa3oBaTeei;

— pa3Merniatb OTOOpHBIE YCTPOICTBA PEKOMEHIYETCSI B MECTaX, I/le CKOPOCTh IBHMKEHUS paboyeil cpembl
HaWMEHBIIIasl, TOTOK 0€3 3aBUXPEHHM, T.€. Ha MPSIMOJIMHEHHBIX y9acTKax TPYOOIPOBOIOB MPH MAKCUMAITBHOM
PacCTOSHUU OT 3aMOPHBIX YCTPOMCTB, KOJIEH, KOMIEHCATOPOB U APYTUX TUAPABINYECKUX COCTUHEHUII;

— [IpH MyJIbCUPYIOILIEM JIaBJIEHUU paboyell cpelibl, TIpoyAapax, OTOOPHBIE YCTPONWCTBA JOJKHBI OBITH C
OTBOJIaMH B BH/JIE NIETJICOOPA3HBIX YCIIOKOUTENECH;

— COCIMHUTENbHBIC JIMHUM (pEeKOMEHIyemas JuHa — He Oojee 15 MeTpoB) MAOMKHBI HMETh
onHocTopoHHU# ykioH (He MmeHee 1:10) or Mecra oTOopa naBiIeHHS BBEpX, K IMpeoOpa3oBaTemsM, €Cld
u3MepsieMasi cpena ras, M BHHU3, K IpeoOpa3oBareisM, €ClId H3MepsieMas cpela XUAKOCTb. B ciyuae
HEBO3MOXXHOCTH BBITIONHEHHUS JTHX TpeOOBaHWU TMpPU HU3MEPEHUU [aBJICHUS Ta3a B HIDKHEH TOUKe
COCIMHUTEIIbHOW JIMHUM HEOO0XOJUMO TMPEAYCMOTPETh OTCTOMHBIE COCY/bI, @ B HAWBBICIIMX TOYKAX
COEIMHUTENLHOM TUHUY, IPH U3MEPEHUHU JABICHUS KUIKOCTH — Ta30COOPHUKY;

—TMpU HCTOIB30BAHUM COCIUHHUTENbHBIX JIMHUH B HHUX JOJDKHBI TMPETyCMAaTPUBATHCS CIICIMAIbHBIC
3ariymiaeMble OTBEPCTHS sl MPOIYBKH (CIIMBA KOHICHCATA);

— COEIMHUTENbHbIE JINHUU (MMITyJIbCHbIE TPYOKH) HEOOXOAMMO MPOKJIAAbIBaTh TaK, YTOOBI MCKIIIOUUTH
o0pa3oBaHHe Ta30BBIX MEMIKOB (MIPU W3MEPEHUH HAaBJICHUS KUIKOCTH) WIU TUAPABIUYECKUX MPOOOK (MpH
M3MEpPEHUH JIaBJICHUs raza);

—Maructpanu (COeAMHHUTENbHBIE JMHUW) MOJDKHBI OBITH Iepel MpPUCOeIWHEHHEM MpeoOpa3oBaTeneit
TIIATEIBHO TPOAYTHl JUISI yMEHBIICHUS BO3MOXKHOCTH 3arps3HEHUS TIOJIOCTH TNPUEMHUKA JaBJICHUS
npeoOpaszoBareneii;

—Ioclie MPUCOETUHEHUS TpeoOpazoBaTenell cieayeT MPOBEpUTh MECTa COEIMHEHUIN Ha FepMETUYHOCTh
MIPU MaKCHUMAaJIbHOM pabodyeM WM MAaKCHUMAIIbHO JIOMYCTUMOM IEePEerpy30YHOM JaBJICHUU (HE MPEBBIIIAIONIEM
BEJIMYMH, yKa3aHHBIX B Tabnuie 2). Cnax gaBieHus 3a 15 MUHYT HE TOJDKEH TPEBBIIIATh 5 % OT 10/1aBaeMOTO
JTaBJICHHUS.

2.2.10 JInsg WCKIIOYEHWs CIy4acB BO3HUKHOBEHHUS OJHOCTOPOHHUX IIEPErpy30K B Iporiecce
SKCIUTyaTaluu Tpeobpa3zoBaTenield pa3HOCTU JaBICHUNM HEOOXOIUMO CTPOro COOOIATh ONpeAeIeHHYIO
MOCJIE0BATEIBHOCTh ONEpalMii MU BKIIIOYEHUH IMpeoOpa3oBarTess NaBjieHHs B padOTy MpPU HCIOJIb30BAHUU
KJIanmaHHoro 0yoka (pucyHok 1):
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1) 3akpoiite Bentuiu |, |1 u 11, 17151 9ero moBepHUTE MX PYKOSATKH IO YACOBOM CTpEnKe (TS CO CTOPOHBI
COOTBETCTBYIOIUX PYKOSITOK) JI0 yropa (IojiokeHue A);

2) OTKpOWTE 3amopHYyI0 apMaTypy, YCTAaHOBJICHHYIO Ha TEXHOJOTHYECKOM OOOpyIOBaHUU, Kak B
«IUTKOCOBOI», TaK U B «MUHYCOBOW» JINHUSX;

3) ypaBHsiiTe JaBI€HHUE B «ILIFOCOBOW» U «MUHYCOBOIY Kamepax, JIJIsl 4ero IJIABHO MOBEPHUTE PYKOSITKU
Beutwied | u Il ma 1,5-2 obGopora mpoTuB dacoBoii crpenku. I[locrme 3TOro mpoBephTe H, B Cilydae
HE00XOIUMOCTH, OTKOPPEKTUPYHUTE BHIXOJHON CUTHA,

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

5) noBepHUTE PYKOSATKY BEHTUJIS | «TIITHOCOBOI» KaMepbl MPOTUB YaCOBOM CTPENKU 10 yropa (T0JI0KEeHHE
B);

6) moBepHUTE PYKOITKY BeHTUJIs || «MHUHYCOBOI» KaMepbl TPOTUB YACOBOM CTPEIIKH /10 yIopa (TMOJI0KEeHHE
B).

OT coegUMHUTENBLHbIX NMUHWUIA

[11

K aatynky
Pucynok 1 — Cxema kiiannanHoro 0joka

2.2.11 TlIpeoOpa3oBaTeny MOJAKIIOYAIOTCS K WCTOYHHKY NMUTAHUS (COOJFO/Ast MOJIIPHOCTh MCTOYHHKA
MUTAHUS) U IPUEMHUKY KOJIOBOTO CUTHaJIa COEIMHUTEIbHBIMH POBOAAMH JIMHUU CBsI3U. CXema MOAKII0YSHUS
npeoOpa3oBareleil mpuBeieHa B MPHIIOKEHUH B.

2.2.12 Tlocne TpaHCIIOPTHUPOBAHHUS B YCIOBHSIX OTPUIATEIBHBIX TEMIIEPATyp OKpPYKAIOMIEH Cpersl
nepBoe MOJKIIOYeHHEe MpeoOpa3oBaTeneil K MCTOYHHMKY 3JIEKTPONUTAHUS JOIMYCKAeTCs IOCIE BBILAEPIKKH
npeoOpa3oBareseil He MeHee 3 4acoB B HOPMAJIbHBIX YCIIOBUSX.

2.2.13 Kopnyc mnpeoOpa3zoBaTenss JOKEH ObITh 3a3eMJIEH B COOTBETCTBUH C TpPeOOBaHUSAMHU
I'OCT IEC 60079-14.

2.2.14 TloaxmoueHue mnpeoOpa3oBaTeNneil K JMHUU CBA3M M HCTOYHMKY INHUTAHMS OCYILECTBISAETCS
Ka0eseM ¢ M30JIALMEH W YHCIIOM METHBIX MPOBOJIOB, COOTBETCTBYIOIINM YHCITY TPOBOAHUKOB B JIMHUH CBS3H
(narmpumep, KYDOID 4x0,35-250 TY16-505.179-76). Pexomennyemoe cedeHne npoBOJHUKOB Kabens ot 0,35
10 1,5 M2,

2.2.15 Jlna npeobpazoBateneit C/IB-SMART-Ex Heo6Xxo1umMo NpoBepUTh BHIMOJIHEHUE TPeOOBAHUM K
JIMHWAU CBSI3U:

— comporuBneHue kabemns: Rk < 20 Owm;

— émkocTb kabens: Ck < 0,04 Mx®;

— UHAYKTUBHOCTH kabens: Lk < 0,1 mI'H.

2.2.16 s CIAB-SMART-EXx 10/KHBI ~ OBITh  BBIIIOJIHEHBI ~ yCIIOBHS B COOTBETCTBHUU  C
n. 12.2.5.1 TOCT IEC 60079-14:

- Uo <Y

- <1

— Co > Ci + CK,

Lo>Li+ Lk
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2.2.17 PexomeHayeTcs BBITOIHATE JUHUH CBS3H B BUJIE BUTOM Maphbl B IKPaHE.

2.2.18 Ilpu OTCYTCTBUU raJIbBAHUUYECKOTO pa3AeieHUs KaHAJIOB MUTAaHMs IIpeoOpa3oBaTeei 3a3eMieHue
Harpy3Ku JIOIyCKaeTCs TOJIBKO CO CTOPOHBI ncTouHuKa nutanus (MI1).

2.2.19 Hacrpoiika mapameTpoB npeoOpa3oBaTelis IpOU3BOIUTCS cOOTBeTCTBUH ¢ [Tpunoxenuem E.

2.3 Dkcrutyatanws npeoOpa3oBareneit

2.3.1  Dxcmmyaramnus mpeoOpa3oBaTesield JoKHA POU3BOIUTHCS ¢ cobmonenneM TpedoBanuii [[OCT
IEC 60079-17, rnassr 3.4 ITTODII.

2.3.2  BBoxm mpeoOpa3oBareneld B OSKCIUTyaTallMIO IMPOU3BOIAMTCSA IO JOKYMEHTaM, MPHHATHIM Ha
IpEaNpUATHH-TIOTPEOUTETE.

2.3.3  Dkcrutyaranus mpeodpaszoBaTesieil ¢ MapKupoBKOi «K» ToKHA IPOU3BOIUTHCS C COOITIOICHUEM
tpedoBanuit 'OCT 12.2.052, OCT 26-04-2158.

2.3.4  Tlpwm sKcrutyaTtalyu mnpeoopa3oBaTeiy JOKHBI MOBEPraThCs MEPHOANMYECKHM ocMoTpam. [lpu
0CMOTpE HEOOXOAUMO MTPOBEPUTH:!

—MPOYHOCTH U TEPMETUYHOCTD JIMHUH MOABOAA JaBIICHHUS;

—YUCTOTY TOJIOCTH IOJIBO/JIA IaBJICHHUS;

—HaJE&KHOCTh MOHTaXKA (KpeTuieH s ) mpeoOpa3oBaTeliei;

—OTCYTCTBHE OOPBIBOB MJIH MOBPEKICHHSI U30JISALUU COCTUHUTEIBHBIX AIEKTPHUCCKUX JIMHUH.

DkcruryaTanus npeoOpa3oBaTelneil ¢ HapyleHHEeM yKa3aHHBIX TpeOOBaHUI 3arpenaeTcs.

2.3.5 B mporecce KCIuTyaTaluy CleAyeT PEryJIspHO MPOBEPSTh YHCTOTY IMOJIOCTH TOBOJIA IABJICHUS,
a TaKKe HaJEKHOCTh ANEKTPHUUECKOTO COSANHEHHSI KOHTAKTOB, IIEIOCTHOCTh U COTIPOTUBIICHUE JIMHUU CBSI3U C
Harpy3Komu.

2.3.6  OcMOTp W ycTpaHEHHE 3aMEYEHHBIX HEJIOCTATKOB JIOJDKHBI MPOU3BOAUTHCS MPH OTCYTCTBUH
JaBJICHHSI B TA30BOM HJTU THIPABINYCCKOMN JIMHUH U OTKIFOUEHHOM 3JICKTPOITUTAHUH.

2.3.7 B cirydae HaKOIUICHUS KOHJICHCATa B COCIMHUTEIBHON JIMHUHU (TIOJIOCTH U3MEPHUTEILHOTO OJIOKA)
U HEBO3MOXXHOCTH CJIMBa KOHJCHcaTa 0Oe3 JEeMOHTaxa ImpeoOpa3oBaTesicii HEOOXOIUMO JIEMOHTHUPOBATH
npeoOpa3oBaTeN, U CIUTh KOH/ICHCAT, ITOCIIE YeT0 BHOBB MTPOM3BECTH MOHTAX MpeodpazoBaTeneil. JleMoHTax 1
MOHTaX MpeoOpa3oBareiiell CleayeT MPOU3BOAUTH C COONIOJICHMEM TpeOOBaHWI paszziena 2 HACTOAIIETO
JTOKYMEHTA.

2.3.8  XapakTepHble HEUCIIPABHOCTH U METOJIbl X yCTpaHEHUs NnpuBeneHs! B Tabnuue 20.

Taonuuna 20— XapakTepHble HEUCIPABHOCTH M METOJIbI MX YCTPaHEHHS

HeucnpaBHocTh [Tpuunna Mertoa ycTpaHneHus

OO0psIB B TuHKMU HHTEp(eiica wiu B

e — Hatiti u yctpanuts 0OpbIB

1 BrixogHo# curgain
KopoTtkoe 3ambIkaHue B JIMHUU

OTCYTCTBYET M Halitu u ycTpaHuTh 3aMbIKaHuE
uHTepdelica WK B IIeTIH TUTaHUSI.
Huskoe HanpshKkeHNe MUTaHUS. [IpoBephTe U, €cITU HY)KHO, OTPETyIUPYHTE
Hapymmena repMeTHYHOCTD B JINHUU o
o Haiitu u ycTpaHuTh HE T€PMETHIHOCTH
2 BEIXOIHOM cHUTHAI IOJIBOJIA JABJICHUS
HecTaOMIEH Otkirounthb nutanue. OCBOOOIUTH TOCTYT K

OKHCIeHBl KOHTAKTHBIS MOBCPXHOCTHU
KOHTAKTHBIM TOBECPXHOCTSM. OYHCTUTh KOHTAKThI

3 BBIXOHOM CUTHAII HE
COOTBETCTBYET 3aJJaHHBIM
mapamMeTpam

HeucnpasHocts B 0110ke Bossparute npeobpazoBaresp A 3aMEHbI WU
3JIEKTPOHUKH peMOHTa

2.4 Meroauka U3MepeHHit
2.4.1 ]Jlns mpoBeneHHWs M3MEPEHHH HCIIONB3YIOTCS THITOBBIE CXEMBI BKIJIIOUEHHSI, TPHBEICHHBIC B
npunoxenusax Jl u B.
2.4.2 BprancieHue u3MepseMoro JaBlIeHUs TPOU3BOIUTCS 11O popMyJie:
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B (Y —Yn)
P = PH+m(PB—PH),

rae Y —3HaueHue BbIXOIHOIO KOJIOBOI'O CUTHAJIA;
P — 3HaueHue uzMepseMoil (pru3nyeckoi BeIMUYHUHBI, yCTAaHOBJIECHHbIE €AMHUIBI, HarTpuMep Klla;
YH, YB — COOTBCTCTBCHHO HUKHEC U BCPXHCC NPCACIIbHBIC 3HAYCHUA KOAOBOIO CUIrHajJia,
Pu, PB — COOTBETCTBEHHO HIKHUII M BEPXHUM Ipelesibl U3MEPEHUH, YCTaHOBJIEHHbIE €AMHULIBL,
HanpumMmep Klla.
2.4.3 3HaueHHe U3MEPEHHOIrO JaBJICHUS B YCTAHOBIICHHBIX €AMHULIAX MOXKET OBITh CYUUTAHO 110 KaHAITY
CBSI3H, a IPHU HAIMYUU UHIUKATOPHOTO YCTPOICTBA — C HHIUKATOPa MPeodpa3oBaTes.

3 TEXHHUYECKOE OBCJ/IY)KUBAHUE

3.1 Ilpwu BbIIyCKe C NPEANPUATHA-U3TOTOBUTENS NIPeoOpa3oBaTeIy HaCTPauBalOTCA Ha BEPXHUM mpenen
U3MEpEHUsl JaBJIEHUsA, IIPU 3TOM HWXKHMHM [peAesn HW3MEpeHUs JaBJICHMs pPaBeH HYyIIO JJi1  BCEX
npeoOpa3oBareseii, Kpome peodpasoBareneil 1aBIeHUs-Pa3peKEeHUS.

Jlis MHOrompezenbHbIX IpeoOpa3oBareneldl BO3MOXKHO H3MEHEHHE BEPXHEro mpezena H3MepsieMoro
JABJICHUS C IOMOIIBIO MOYJIS MHAMKAUK B cooTBeTcTBUM ¢ [Ipnnoxenuem E. [1ociie nepectpoiiku mpoussecTr
3aIMCh B TACHIOPTE O IPOU3BEIAEHHOM JIEHCTBUU.

3.2 MuTepBan MexXly IOBEpKaMU O JIET.

[lepuonuyeckoil moBepke MOTYT He MOJBEPraThCs peoOpa3oBaTesiu, HaXoIAIIMecs Ha JUINTEIIbHOM XPaHEeHUH
(KoHCEpBaIuN).

3.3 Merposiornyeckue XapakTepUCTUKU IpeoOpa3oBaresiell B TEUEHHE HHTEpBaja MEXKIY [OBEpKaMU
COOTBETCTBYIOT JOKYMEHTaM O TOBEpKe ¢ Y4ETOM IOKa3aTenieil 0e30TKa3HOCTH MpeolOpa3oBareseil u Mpu
YCIIOBUU COOJIIOJICHHSI TOTPEOUTENIeM MPABUII XpPAaHEHUs, TPAHCIIOPTUPOBAHUS U IKCIUTyaTalluH, yKa3aHHbIX B
HACTOALLIEM PYKOBOJICTBE 10 IKCILIyaTall1u.

3.4 IloBepka mpeoOpa3oBarenell OCYLIECTBISETCS B COOTBETCTBMM C  JokyMeHToMm: «I'CH.
[IpeoOpazoBarenu maBnenuss w3mepurenbHble CJIB-SMART. Meroguka moepku» MIT 95-221-2013,
yTBepxkeHHbIM OI'YII « YHUMM» B 2015 1.

3.5 PerynupoBka

3.5.1 PerynupoBka u mepecTpoiika Tuarna3oHOB H3MepeHHs peoOpa3oBaTelieil MPOU3BOIUTCS C TIOMOIIBIO
MOJYJIsl MHAMKAIMKA B cOOTBeTCTBHE C llpmnokenunem E winm ITUCTAaHIMOHHO MPU MOMOINY YIIPABIISIFOIIETO
yCTpOHCTBa, o AepkuBaroiiero mpotokon ModBus RTU.

3.6 Mepsl 6e3omacHOCTH

3.6.1 TIlo crocoOy 3amMThI YellOBeKa OT MOPAXKESHUS HIIEKTPHUECKIM TOKOM IIpeoOpa3oBaTeNd OTHOCATCS
K kiacey «l11» mo 'OCT 12.2.007.0.

3.6.2 K pabote ¢ mpeoOpa3oBaTeIs MU JIOMYCKAOTCS JIUIA, aTTECTOBAHHBIE IS paOOTHI C COCYIaMH TIOJ
JaBlieHHMEM, NpoILeAlIne MNpoBepKy 3HaHUU «IIpaBuia TeXHHUYECKOW »HKCIUTyaTallud 3JIEKTPOYCTaHOBOK
notpedurenei» (ITTI3IT) u «IIpaBun mo oxpane Tpyaa IpH dKCIUTyaTaluu dIeKTpoycTanoBok» [1I0TIY 2014,
UMeroIlre NpaBo paboTaTh ¢ EKTPOycTaHOBKaMU HampsbkeHueM a0 1000 B u mpomeanine MHCTPYKTax MO
TEXHHKE 0€30MacHOCTH.

3.6.3 Texuuueckoe oOcmykuBaHue mpeoOpa3oBaTeyiell JOMHKHO IMPOU3BOAUTECS C COOJIOACHUEM
tpedoBanuii 'OCT IEC 60079-17, rnast 3.4 IITOOII.

3.6.4 3ameHy, npHcoeIMHEHHE U OTCOEAMHEHHE MpeoOpa3oBaresneil OT Marucrpaiiei, MOJBOASIINX
TaBIIeHHE, CIIEAYET MPOU3BOJANUTE TPU OTCYTCTBHH JABJICHHUS B MAaruCTPAISIX U OTKIFOUYEHHOM DJIEKTPUIECKOM
MUTaHWH.
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4 TEKYIIUU PEMOHT

41 [IpeoOpazoBaren, 1j1s1 KOTOPBIX BBISIBJICHO HECOOTBETCTBUE APaMETPOB, YKAa3aHHbBIX B ITHUKETKE
(macnopTe) 1 KOMIUIEKTHOCTHU 1.3 mpu MpoBeACHUH BXOJHOTO KOHTPOJISI UITU MPU SKCILTyaTalliu, HAIIPaBIISIOTCS
Ha IpeaIpUITHEe-U3rOTOBUTEIIb.

4.2 3ampemiaercss BHE TNPEANPHATUA-U3TOTOBUTENS pa3Ouparh mpeoOpa3oBaTend, MPOBOAUTH
nopaboOTKy MOHTaXka, a TaKKe MPOU3BOJIUTH 3aMEHY JICKTPOHHBIX KOMIIOHEHTOB, YyBCTBUTEIBLHOTO 3JIEMEHTA.
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5 OBECHEYEHHUE B3PbIBO3AIIMIIEHHOCTH

B3priBozamuménnocts npeodpazoBareneii CJIB-SMART-Exd oOecrieunBaercss BBITOJTHEHHEM OOIIUX
TpeOOBaHMI K B3pBIBO3AIMUIEHHOMY 3JekTpoobopyaoBanuto 1o TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rnaBb1 7.3 I1YD u TpeOoBaHMii K B3pHIBO3AMTUIIIEHHOMY 000PYAOBAHHIO C B3PBIBO3AIIUTON
BHUJIa «B3pbIBOHEPOHHIIaeMast ooosiouka «d» mo 'OCT IEC 60079-1.

B3priBozamuménnocts npeobdpaszopareneii CIIB-SMART-Ex obecnieunBaeTcsi BBITOJTHEHHEM OOIINUX
TpeOOBaHMI K B3pBIBO3AMMIIEHHOMY 3JekTpoobopynoBanuto 1o TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rnase 7.3 [TYD u TpeboBaHMi1 K B3pHIBO3AMIMIIEHHOMY 000PYI0BAHHIO C B3PHIBO3AIIUTON
BUjIa «MCKpoOe3omnacHas ekrpuyeckas memnb «iay mo 'OCT 31610.11.

BspeiBozamnmménnocts npeodpazosareieii CJIB-SMART-Exdia obGecrieunBaercsi BBIMOJIHEHHEM OOIIUX
TpeOoBaHUI K B3PbIBO3AIIUILEHHOMY 3IIEKTPOOOOPYIOBAHUIO 1o TP TC 012/2011,
I'OCT 31610.0, TOCT IEC 60079-14, rnaBsl 7.3 ITYD u TpebGoBaHMi K B3pHIBO3ANTUIIIEHHOMY 000PYA0BaHHUIO
C B3PBIBO3AIIMTON BH/Ia «B3PhIBOHEIPOHUIIAEMAast 000s10uKa «d», HCKpoOe3omacHast JeKTpUIECcKas IeTb «ia 1o
I'OCT IEC 60079-1, T'OCT 31610.11.

5.1 CpeactBa B3pbIBO3AIIUTHI MPEOOpa30OBATEIICH

5.1.1 BspeBozammra mnpeoOpazoBateneit C/AB-SMART-Exd (Exdia) obecneunBaeTcs BUAOM
B3PBIBO3AIINTHI «B3pbIBOHENpOoHUIIaeMas odoouka «d» mo 'OCT IEC 60079-1 u nocturaercs 3akitoueHUEM
AIIEKTPUUYECKUX Lenei mpeoOpa3oBareneld BO B3PHIBOHEIIPOHHUIIAEMYIO OOOJOYKY, KOTOpas BBLICPIKHUBACT
JaBJICHHE B3pbIBA M HCKIIOYAET Iepelnady B3phiBa B OKPYKAIOIIYI B3pBIBOOMACHYIO cpedy. lIpodHocTh
obonouku C/IB-SMART-Exd, C/IB-SMART-Exdia nposepsiercst ucnbiranusimu o 'OCT 31610.0 u TOCT
IEC 60079-1, mpu 3TOM Kaxxiasi 000JI09Ka TIOABEPraeTCsl UCTIBITAHUSAM ITHEBMAaTHYECKUM AaBieHuemM 1,5 + 0,1
MIla B TeueHue BpeMeHH, JOCTATOYHOIO I OCMOTpa, HO He MeHee 10 + 2 c.

5.1.2 TIluranue mpeodpasosareneii CJAB-SMART-Ex (Exdia) momkHO OCYHIECTBIATHCS OT OapbepoB
0e3omacHOCTH, OJIOKOB THUTAaHUS C BBIXOJAHBIMH  HMCKPOOE30MAacCHBIMH HEMsMH C  TapamMeTpaMu
Uo <24 B, Ip <100 MA, Co > 0,05 Mk®, Lo > 0,3 MI'H, uMerOIuX cepTU(HUKAT COOTBETCTBHUS.

5.1.3 B mpeo6paszoparessix CJIB-SMART-Ex (Exdia) ypoBeHb B3pbIBOOS30ITaCHOCTH 00€CIICUUBACTCS B
cootBeTcTBUM ¢ ['OCT 31610.11 ucnonb3oBaHueM OJIOKUPYIOIIMX TUOJIOB, OTPAaHUYECHHUEM HAMpSHKEHUS C
MOMOIIBI0  CTAOMJIMTPOHOB, OTPAaHWYUBAIOIIMX HANPsDKEHUE 0 O€30MacHOTO 3HAYeHUs, OrpaHUYCHUEM
HOMHUHAJIOB MCIIOJIb3YEMBIX EMKOCTEH, OrpaHHYEHHEM TeMIepaTypbl IOBEPXHOCTH KOMIIOHEHTOB [0
temneparypsl Menee 80°C nns temmeparypHoro knacca TS5, 70 °C ansa TemmepaTypHoro kiacca T,
repMeTu3anueil MOBEpXHOCTH 3JIEMEHTOB, O00ECHEeYMBAIOIIUX HCKPOOE30MacHOCTh KOMIIAyHJIOM TOJIIMHOM
6onee 1,5 MM c Temoctoiikocteio Oosiee 200 °C. IlpoBomnuku amuHOW OGosee 50 MM 3aKpeIuieHbl U
3adukcupoBanbl kommayHaoMm. [IpeoOpa3oBaTenu MMEIOT CTENEHb 3alUThl OT BHEIIHUX Bo3nehcTBuil 1P54,
IP66/1P67 mo T'OCT 14254.

5.1.4 Dnektpuueckas HCKPOOE30MacHOCTb npeoOpa3zoBaTeneit CAB-SMART-Ex (Exdia)
o0ecrieunBaeTcsi OTpaHUYEHUEM pACCTOSIHHS 110 TIOBEPXHOCTH IJIACTMAcCOBOW 00O0JIOUKM OT Hamboee
yHaa€HHBIX TOYEK 0 3a3eMIIEHHBIX MeTautnueckux dacteil B coorBercTBUU ¢ ['OCT 31613 He Gonee uem 50
MM. Ha xopmyce mnpeoOpa3oBareneii HMMEIOTCS 3a3eMISIONIMN  3aXUM M 3HaK 3a3eMJIEHUS 110
I'OCT IEC 60079-14.

5.1.5 CJIB-SMART-Exd (Ex), (Exdia) He uMerOT 3JIeMEHTOB, UCKPSIIIUX KU [TOIBEPKEHHBIX HArpeBy
ceeiie 80 °C g remneparypHoro kiacca TS, ceoime 70 °C s remnepatypHoro kiacca T6.

5.1.6 Temmneparypa B mecte BBoja kabens He mpesbimaer 70 °C g TS u 60 °C mist T6, B xopemike
pasznenku (B MecTe pa3BeTBieHus kabens/mpoBosoB) He mpeBbimaer 80 °C gt TS u 70 °C g T6 npum
MaKCUMaJIbHOW TemmepaType okpyxkaromei cpenst 70 °C mis TemmeparypHoro kmacca T5, 60 °C  mst

TemmepaTypHoro kiacca T6.
5.1.7 Cronopenue pe3bOOBBIX COSIMHEHUH MPOU3BOIUTCS:

— Ka0eJIbHOTIO BBOJJa H 3aridymikKu -— Ha MOpCANPUATHU-U3TOTOBUTCIIC TCPMETUKOM, HMCIOUICM
TEMIICPATYPHYIO CTa6I/IJ'IBHOCTL;

— KPBIIICK — IPHU MOHTAXXC Ha MCCTC OKCILTyaTaluHh — CTOIMOPHBIMHU BHHTaMH C HJ'IOM6I/IpOBOLIHI)IMI/I
YallKaMH,
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— TOKOBEIYIIIME U 3a3eMJISIIOIIHNH 3a5KUMbI — MPY>KUHHBIMU 1aii0aMu;

— COEJMHEHUS C NMPHUEMHUKOM JaBJICHHUsS — TIOCIIE MMOBOPOTa KOpIlyca Mmpeodpa3oBaresst OTHOCUTENBHO
MpUEMHHKA JaBJIEHUSI BUHTOM (TIOBOPOT KOpITyca BO3MOKEH Ha yroi npubnusurensHo 400°, yron mpu 3ToMm
OrpaHUYEH YCTaHOBOYHBIM BHHTOM, MEpEMEINAoNIeMcsi B KaHABKe KOpIyca W 00ecneunBaionieM B KpailHeMm
MOJIO)KEHUU HE MEHEe 5 MOJIHBIX BUTKOB Pe3b0bl, HAXOAAIIUXCS B 3alleTICHUN);

— XOJl YCTAHOBOYHOT'O BUHTA OTPAaHUYCH MapKUPOBOYHOM TaOIMUKOA.

5.1.8 TloBepxunoctu o6o3HaueHbl cioBoM «B3pei» (tombko mis CJIB-SMART-Exd (Exdia)) ¢
ykazanueM gomnyckaeMblx o 'OCT IEC 60079-1 napameTpoB B3pbIBO3aLIUThI: MUHUMAJIBHON OCEBOM JITMHBI
pe3b0bl, 1mara pe3pObl, YMCiIa MOJHBIX HENPEPbIBHBIX, HEMOBPEXKIEHHBIX HUTOK (HE MeHee 5) B 3allelICHUU
B3PBIBOHETIPOHUIIAEMOTO PE3600BOT0 COETUHEHNUS, IIUPHHBI U JTUHBI IIeTH. Bce BUHTHI 3aCTONOPEHBI COCTaBOM,
o0a1alo1uM TePMUYECKOM CTaOUIIbHOCTHIO.

5.1.9 Ha Tabanukax, NPUKPEIUVICHHBIX K 00onouke mpeoOpasoBareneii CAB-SMART-Exd, nanecena
MapKUpPOBKa:

— HavMEHOBaHHE CTPaHbl, IJI€ U3TOTOBJIEHO TEXHUYECKOE CPEICTBO;

— TOBApHBIN 3HAK WM HAUMEHOBAHUE MPEATPUATUI-U3TOTOBUTEIIS;

— HauMeEHOBaHUWeE W (WJIM) TUII TpeoOpa3oBaTeie;

— EXx-mapkupoBka, 0603HaueHue oprana no cepruduxanum, Homep ceprudukara;

— CHeNHaIbHBIN 3HAK B3PBIBOOE30IIACHOCTH;

— nuama3oH padounx temmeparyp: —61°C <t, <+70°C mna TS, —61°C < t. < +60°C ms T6;

— CTeNeHb 3aluThl OT BHEemHUX Bo3aeiicTeuii IP66/IP67 mo 'OCT 14254;

— TOpPSAIKOBBIA (3aBOJICKOM) HOMEp MpeoOpa3oBaTesied IO CHUCTEME HyMepaluu peanpusTus-
U3TOTOBUTEIIS,

— JlaTa U3rOTOBJICHUS.

5.1.10 Ha Tabnmukax, HpUKpeIUICHHBIX K obosouke mpeoOpazoBareneit CAB-SMART-Ex nanecena
MapKUpPOBKa:

— HavMEHOBaHHE CTPaHbl, IJI€ U3TOTOBJICHO TEXHUYECKOE CPEICTBO;

— TOBapHBIN 3HAK WJIM HAUMEHOBAHUE MPEIIPUATHSI-U3TOTOBUTEIIS;

— HauMEHOBaHHE U (WJIH) THIT IpeoOpa3oBaTeei;

— EX-mapkupoBka, 0003HaueHHE OpraHa Mo CepTH(HUKAINNA, HOMEpP CEpTH(HUKATA;

— CIeIHUabHBIN 3HaK B3PHIBOOE30ITACHOCTH;

— nauanasoH pabouux temmepatyp: —61°C <t, <+70°C g TS5, —61°C < t, <+60°C s T6;

Hanpspkenue nutanus: Ui <24 B,

Tok: |i <100 MA,

éMkocThb: Ci < 10 D,

UHIYKTUBHOCTH: Li < 0,3 MI'H,

norpebnsgemass MomHocTh: Pi < 1,2 Bt nmns mpeoOpa3oBarenell KOHCTPYKTHMBHOIO HCHOJHEHHUS S

(0,25 BT nnst mpouunx mpeoOpazoBaTeiei);

— CTEeNeHb 3aluThl OT BHEHUX Bo3aeicTuil IP54 wim IP66/IP 67 mo TOCT 14254;

— TIOPSIIKOBBIM  (3aBOJICKOM) HOMeEp TmpeoOpa3oBareiiell MO CHCTEeME HyMEpalluu MPeaITpUsITHs -
W3TOTOBHTEIIS,

— JlaTa U3rOTOBIICHHUS.

5.1.11 Ha tabnuykax, MpUKPEIUICHHBIX K oOosouke mpeodpasosarencii CIB-SMART-Exdia nanecena
MapKHPOBKa:

— HAMMEHOBAaHHE CTPaHBbI, IJIe U3TOTOBICHO TEXHHUECKOE CPEICTBO;

— TOBapHBIN 3HAK WJIM HANMEHOBAHUE MPEITPUATHSI-U3TOTOBUTEIIS;

— HaMMEHOBaHue ¥ (W) TUI npeoOpa3zoBaTeieil;

— EX-mapkupoBka, 0003HaueHHE OpraHa 1o cepTudUKam, HoMep cepTuduKara;

— CIeIHUabHBINA 3HAK B3PHIBOOE30ITACHOCTH;

— nwuamnasoH padouux temmeparyp: —61°C <t, <+70°C mus TS, —61°C < t, < +60°C ms T6,

Hanpspkenue nutanus: Ui < 24 B,
Tok: |i <100 MA,
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émkocth: Ci < 10 HD,
MHIYKTUBHOCTB: Li < 0,3 MI'H,
noTpebasiemas MomHOoCcTh: Pi < 1,2 BT my1s mpeobpasoBareneid koHCTpyKTUBHOTO HMctosiHeHus S (0,25 Bt

JUTSI IPOYUX MpeoOpa3oBareneii);

— CTEeNeHb 3alUThl OT BHEHUX Bo3aeiicTBuil IP54 wim IP66/IP 67 mo TOCT 14254;

— TOpSAKOBBIA (3aBOJACKON) HOMEp MpeoOpa3oBareieil MO CHCTeMe HyMepaluu MpeArnpUsTHs-
WU3TOTOBUTEIIS,

— J1aTa U3rOTOBJICHMSI.

5.1.12 ®puknuonHas HMCKPOOE30MacHOCTh IIpeoOpa3oBaTeiei 0O0eCreYrBaeTCss IPUMEHEHUEM IS
W3TOTOBJICHUS JIeTaleid OOOJOYKM CIUIABOB C COJEp)KaHUEM MarHus He Oonee 7,5% B COOTBETCTBUU C
tpedoBanusimu ['OCT 31610.0.

5.1.13 DraekTpocTaTHyecKas UCKPOOE30MacHOCTh npeoOpazoBarenei CIIB-SMART-Ex,
CIAB-SMART-Exd u SMART-Exdia obecreunBaeTcsi H3rOTOBICHHEM HApPY)KHBIX YacTeii 00OJOUYKH M3
METAIMYECKUX MAaTEPHUATIOB U OrPAaHHYEHHEM ILIONIAIH CTEKIa CMOTPOBOrO OKHA 10 100cM? M MOCTOSHHBIM
3a3emiieHreM 000JI0UKH Mpeodpa3oBaTenei.

5.1.14 TIpeoopazoBarenu CJIB-SMART-Exd u SMART-Exdia 10/mKHBI 3KCILUTyaTHPOBAThCA €
cepTU(UIMPOBAHHBIMA B YCTAHOBJICHHOM TIOpsSAKe Ha cooTBeTcTBHEe TpeboBanusm TP TC 012/2011
B3PBIBO3AIIHUIIEHHBIMU KaOETbHBIMU BBOJIAMH U 3arTyIIKAMU C ITApaMETPaMH, He YXYAIIAIONIME BUJ] U YPOBEHb

B3PBIBO3AIIUTHI peoOpa3oBaTeis, ero rpyIy MbUIeBIAro3aluThl U AUANa30H pabounux TeMreparyp..

5.1.15 IlpenynpeaurensHas Haanuch: «Bo B3pbIBoomacHoi aTMochepe OTKpHIBAaTh, OTKIIIOUUB OT ceTu!»
HaHOCUTCI  Ha  o0e  kpbimku  mpeobpaszoBarenss  CJIB-SMART-Ex, CJB-SMART-Exd wu
CJIB-SMART-Exdia.

5.1.16 PaznmenurenbHBIC PACCTOSHUS MEXKIY TOKOIPOBOISIIMMHU JETAISIMH U KOPITYCOM COOTBETCTBYIOT
npunoxenuto F I'OCT 31610.11 pis crenenu 3arps3HeHus 2, odecrnedynBaeMoi 000710YKOW CTEIICHH 3aIlUThl
IP54 wim IP66/IP67 o 'OCT 14254 s xateropuu nepeHanpsokerus I/11.

5.2 OOecnieueHne B3pHIBO3AMMIIEHHOCTH P MOHTAKE

5.2.1 VYcranoBka npeodpazosareneii CIB-SMART-Ex, C/IB-SMART-Exd u SMART-Exdia momxkna
MIPOU3BOJIUTECSI B COOTBETCTBHM CO CXEMOHM »JeKTpudeckoi coeauHeHuil (pucyHok [I.1 mpunoxenus /),
pyxoBoacTBoM 1o 3kcruryatauuu AI'bP.406239.001-16 PO ¢ cobmonennem tpeboBanuil rnassl 3.4 «lIpaBun
TEXHUYECKOH KCIUTyaTallly 3JEKTPOYyCTaHOBOK OTpeduTeneit», «IpaBui no oxpaHe Tpyaa npu SKCIUTyaTalluu
anekTpoyctanoBok» [TIOTOY 2014, rnaser 7.3 ITYD, TOCT IEC 60079-14.

5.2.2 Tlepen wmontaxxom CJIB-SMART-Ex, CJIB-SMART-Exd u SMART-Exdia HeoOxoammo
MIPOBEPUTH:

— MCIIPaBHOCTH 000JI0YKU MpeoOpa3oBaTeneil U 3IeMeHTOB KaOelbHOTO BBO/IA;

— Hannyre EX-MapKupoOBKH, COOTBETCTBHE €€ KJIacCy B3PHIBOOIACHOM 30HBI;

— COCTOSIHME U HAJeKHOCTh 3aBHHUYUBAHMS DJIEKTPUYECKMX KOHTAKTHBIX COECIUHEHUH, HAIWYHME BCEX
KPETIeKHBIX 2JIEMEHTOB (00JITOB, raek, mano u T.1.);

— COCTOSTHHME JIEMEHTOB 3a3€MJICHUS.

5.2.3 Mz CIAB- SMART-Ex (Exdia) 10MOMHATENBHO TPOBEPUTH:

— BBIXOJIHBIE TTApaMeTpbl HCKPOOE30NacHbIX 1ienell 0J0KOB MUTaHus, 6apbepoB 0€30MaCHOCTH;

— napaMeTphl TMHUAU CBSI3U:

— conpotusnenue: Rk <20 Owm;

— émkoctb: Ck < 0,04 Mx®;

— MHIYKTUBHOCTE: Lk < 0,1 MI'H.

5.2.4 MoHnTax npeoOpa3oBaresieil JODKEH ObITh BBITIOJTHEH B COOTBETCTBHU CO CXeMOU mprutokeHus 1.
ITpu MOHTaXe UCTIONIB30BaTh Kabelb, COOTBETCTBYIONINI YCTaHOBIEHHOMY KaOeIbHOMY BBOJTY.

5.2.5 Kpblmkn mociie yCTaHOBKM M OKOHYATEIBbHOTO MOHTaXKa JOJDKHBI OBITh MPEIOXpaHEHBI OT
OTBUHYMBAHUS YCTAHOBKOM CTOIIOPHBIX BUHTOB.

5.2.6 TloxcTpolika HaAYaIpbHOTO CHTHANA TpeoOpa3oBaTeNis BO B3PBIBOOMACHOW Cpele MOXET OBITh
BBITIOJTHEHA 110 U(PPOBOMY HHTEPQECy yCTPOKCTBOM, padoTaroum 1o nporokory ModBus RTU.
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5.3 OobecneueHne B3pHIBO3AMIMIIEHHOCTH TIPH IKCILTyaTallUH

5.3.1 Dkcrutyaranus npeodpasosareneii C/IB-SMART-Exd pomkHa MPOU3BOAUTHECS B COOTBETCTBHH C
tpeboBanusimu AI'BP.406239.001-16 PO, TOCT IEC 60079-17, rnasst 3.4 IITOOIL.

5.3.2 Okcmutyataus npeodpazosareneit C/IB-SMART-Ex nomkHa NpoW3BOIUTHECS B COOTBETCTBUU C
tpeboBanusimu AI'BP.406239.001-16P3, 'OCT IEC 60079-17, rnasst 3.4 IITOOIL.

5.3.3 Dkcrutyararus npeodpasosareseir CJIB-SMART-Exdia momkHa IpOU3BOAUTLCS B COOTBETCTBUH C
tpeboBanusimu  AI'BP.406239.001-16 PD, TOCT IEC 60079-17, rtnaBer 3.4 IITO3II B wactu
«B3pbIBOHENpoHKIIaeMast obosouka «d» u tpedoBanusm ['OCT IEC 60079-17 B uactu «HcKpoOe3omacHas
AJIEKTPHYECKAsl LIEb «iay

5.3.4 Tluranue npeobpaszosatencii CAB-SMART-Ex (Exdia) m0MKHO OCYIIECTBIATHCS OT OapbepoB
0e30macHOCTH, OJIOKOB MUTAHUS ¢ UCKPOOE30MACHBIMU AJICKTPUYECKUMHU BBIXOJHBIMHU IETISIMU C TIapaMeTpaMu
Uo <24 B, Io <100 MA, Co> 10 5D, Lo > 0,3 MI'H, umerorumu cepTrudukat cooTBeTcTBUA. [lapaMeTpsl TuHUN
cBs13u s nnpeodpazosareneid C/IB-SMART-EX 10mKkHBI yJOBIETBOPSTD CIEAYIOUIMM TPEOOBAHUSIM:

- conporuBieHne Rx <20 Owm;

- éMmkocth Ck < 0,04 MKD;

- UHAYKTUBHOCTH Lk < 0,1 mMI'H.

5.3.5 Ipu nmepuoauyecKkux 0CMOTpax mpeodpazoBaTeieil 0cod0e BHUMaHUE clieyeT oOpaiars Ha:

—  OTCYTCTBHIC OOPBHIBOB MJIU TIOBPEXKICHUS U3OJISAIIUN COCTUHUTEIILHOTO KaOels;

—  HCIPaBHOE COCTOSIHUE 000JIOUKHU MpeoOpazoBarTesnei;

—  COCTOSIHME KOHTaKTHBIX COCTMHEHUHN BHYTPH KOpITyca IpeodpazoBaTelisi U yINIOTHCHUS KaOers;

— BBIXOAHBIE TapaMeTpbl HUCKpOOEe30macHbIX Ieneld OJokoB mnuTanus, EX-mapkupoBku wu
MIPeIyIPEIUTEIIEHBIX HAIMHCEH.

5.3.6  CoxpaHeHHe TEXHUYECKUX XapaKTEPUCTHK MpeoOpa3oBareneii, 0O0yCIIaBIUBAIOIUX €ro
B3pPBIBOOE30IACHOCTh, 00ECIICYMBACTCS BBITOJIHCHUEM TPEOOBAaHWN IO €ro JIKCIUTyaTallid M TEXHHYECKOM
00CITyKUBaHUU, IPUBEIACHHOM B HACTOSIIEM PYKOBOJICTBE.

5.3.7 K kpurnueckum otkaszam rnpeodpazopareieit CJIB-SMART-Exd (Exdia) otHocsTes nedopmaruu
KOpITyCa MU KPBIIIEK, OBPEXIEHUE PE3bObl B 00JIACTSAX B3PHIBOHEIIPOHUIIAEMBIX COSAMHEHUN, TOBPEKICHHE
CTCKJIa KPBIIIKA HHIUKATOPA.

5.3.8  IlpenenbHbIM COCTOSIHMEM IpeoOpa3oBaTensl SBISETCS OTCYTCTBHE BBIXOJHOTO CHUTHama (MU
YCTaHOBKA €T0 B aBAPUIHBINA YPOBEHB) H/HIU OTCYTCTBHE HOPMATHHOTO (DYHKIIMOHUPOBAHUS HHINKATOPA.

5.3.9 DOkcmnyaranus mnpeoOpa3zoBaTesield JaBIEHUS C TOBPEXACHUSIMH U HEUCIPABHOCTAMU
3ampernaercs, 000py1I0BaHUE TOJKHO OBITh BHIBEJIEHO M3 IKCILTyaTaIlUH.

5.3.10 CoenuHuTenbHBIH Kabelnb W CHOCOO €ro H3O0JSIUU BO B3PHIBOOMACHOW 30HE JOJKHBI
cooTBeTcTBOBaTh TpeboBanusm ri. 7.3 [TV, TOCT IEC 60079-14.

5.4 OO6ecneueHue B3pbIBO3AMUIIIEHHOCTH IPU PEMOHTE

5.4.1 PemoHT mnpeoOpa3oBaresield, KacaroIIUICs CPeJICTB B3PHIBO3ALIUTHI, JODKEH MPOM3BOJUTHCS Ha
npennpusTur-u3rorosurene B coorserctsuu ¢ PJ1 16.407, TOCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mnpeoOpa3zoBaTeiield JOHKHO OCYIIECTBISATHCSA B YIIAKOBAHHOM BHJE B 3aKPBITHIX
MOMETIEHUAX (XPaHUIIHIIAX ).
6.2 JlomyckaroTcs CIEAYIONINE YCIOBHS XPAHCHUS:
—TeMneparypa Bo3ayxa ot Mmunyc 50 no mitoc 50 °C;
— OTHOCHTEJIbHASI BIAKHOCTH Bo3yxa 110 98 % mipu temneparype 35 °C.
6.3 Bo3ayx B NMOMEIIEHWHW IS XPAaHCHHS HE JIOJDKCH COJEpKaTh MapoB KHCIOT, MIEIOYEeH W JIPYTHX
XUMHYECKHUX arpecCUBHBIX CMECeH.
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6.4 YcnoBus XpaHeHus npeoOpaszoBaTeneit 6e3 yrmakoBku — «1» mo T'OCT 15150.
6.5 Konceppanus npeoOpaszoBareseit JTOJIKHA COOTBETCTBOBATh BApUAHTY 3aIUTHI
B3-10 mo 'OCT 9.014.

6.6 Ha3nadeHHBII CpOK XpaHEHHs MpeoOpa3oBaTelieii B yIakoOBKe 3aBO1a-U3TOTOBUTEINS — S JIeT.
7 TPAHCHOPTUPOBAHUE

7.1 TpaHcnopTHpOBaHWE B YacTHU BO3ACHCTBHS KIMMATUYECKHX (AKTOPOB BHEIIHEH cpenbl JOIKHO
cootBercTBoBaTh rpynne 4 (K2) mo 'OCT 15150, a B yacTu BO3ACHCTBUS MEXaHUYECKHUX (DAKTOPOB JOJIKHO
cootBeTcTBOBaTh ycnoBusam JI mo 'OCT 23216.

7.2 TpancnopTUpOBaHUE TOJDKHO TPOU3BOJUTHCS B YIIAKOBKE MPEANPUATUS-U3TOTOBUTENS. JlomyckaeTcs
TPAHCIOPTHPOBATH TPEe0OPa30BaTENIN BCEMH BUIaMH Ha3€MHOTO U BOJHOTO TPAHCIIOPTA Ha JIFOOBIE PACCTOSHUS
C cOOJIIO/IEHNEM MPABUII, YTBEPKIAEHHBIX COOTBETCTBYIOIIUMU TPAHCIOPTHHIMU BEJOMCTBAMHU.

8 VTUIN3ALIAA

Yrunmmzanus mpeoOpa3oBareieid MPOU3BOIUTCS B  TMOPSAIKE, YCTAHOBICHHOM Ha TPEANPUATHU-
norpeourerne.

9 TAPAHTUU U3I'OTOBUTEJIS

9.1 TlocraBmMK (M3TrOTOBHTENH) TapaHTUPYET COOTBETCTBHE IpeoOpasoBareneld  TpeOOBaHHIM
TEXHUYECKUX YCJIOBUW TpU COONIOJCHHWH TOTpeOuTeneM yCIOBUM  SKCIUTyatauuu  (MIPUMEHEHHS),
TPAHCIIOPTUPOBAHUS, XPAHCHHS M1 MOHTa)Ka, YCTAHOBJICHHBIX B HacTosiieM P3.

9.2 TapaHTUHHBIA CPOK SKCIUTyaTallu mpeoOpa3oBaTesiell OmpeesseTcs KOJIOM TapaHTHIHOIO CpOKa,
YKa3aHHBIM B YCIIOBHOM O0O3HaueHWHW MpeoOpazoBarencii. Koapl rapaHTHHHOTO CpOKa W WX OINUCAHUS
MpUBE/ICHBI B TabuIie A.6 MpUIIOKEHHS A.

9.3 T'apantus He pacmpocTpaHsercs Ha npeoOpa3oBaTeNd, MOABEPIIIHecs JOOBIM HOCTOPOHHUM
BMeEIIATEeNLCTBAM B KOHCTPYKIIMIO MTpeoOpa3oBaTesiei Uil UMEIOIINX BHEIIHUE TTOBPEXKICHUS.

9.4 TapaHTHS HE PACIPOCTPAHICTCS Ha AICKTPUUYSCKUN COCJIMHHUTEHh, MOHTAXHBIC, YIUIOTHUTEIBHBIC,
3allIUTHBIC U APYTUE U3AETUS, IOCTABIsIEMbIE C TPEoOPa30BaATEIIMHU.

9.5 TapaHTuiiHOe OO0CITY’)KHBaHHE IPOU3BOJUTCS MPEIIPHUITHEM-U3TOTOBUTENEeM. [locTrapaHTHHHBIA
PEMOHT IIpeoOpazoBaTeneil MPOU3BOIUTCS MO OTJAEIBHOMY TOTOBOPY.

10 CBEJAEHUSA O CEPTUOUKALINN

10.1 Twun npeoOpa3zosareneii qaBinenus uzmepureabHbIx C/IB-SMART, momudukammii 1020, 1030, 1040,
1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412, 1420, 1430, 1434, 1440, 1444,
1450, 1460, 1530, 1540 3apeructpupoBaH B ['oCy1apcTBEHHOM peecTpe cpeacTB usmeperuit moag Ne 61935-15
1 JONYLIEH K NpUMEHEHHIO B Pocculickoit denepanuu.

10.2 Tum npeoOpa3zoarencii qapinenns uameputeabHbIXx CJIB-SMART, momudukanmii 1041, 1050, 1051,
2050, 1060, 1061, 1141, 1150, 1151, 2150, 1160, 1161, 1171, 1341, 1350, 1351 3apeructpupoBaH B
lNocynapctBeHHOM peectpe cpeactB usmepennii mox _Ne 61936-15 u gomymieH k mpuMeHeHuIo B Poccuiickoit
denepanuu.
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IMpuiaoxkenue A

CrpykTypHasi cxeMa YCIOBHOTO 0003HaYeHHs mpeoOpa3oBareneii

CIIB_SMART |- Exd |- 1 |-1430 | K| 01 |- OP | _NM |- DIl | t10 |- 015 | 40klla | 25 |- RS485
3

1 2 4 5 6 7 8 9 10 11 12 13 14
Ko2 | -0 | -H |-P3.2 - AT'bP.406239.010TY
15 16 17 18 19 20

1. HaumenoBaHue usnenus.

2. O06o3HaucHHE B3PBIBO3ALIMIICHHOTO HCIOMHEHUss EXJ ¢ BHAOM B3pBIBO3AIIUTHI «B3PBIBOHEIIPOHHUIIAEMAS
obomouka  «d» ¢ EX-mapkumposkoit «lEx db IIC T6.T5 Gb X» mo TP TC012/2011,
I'OCT 31610.0, 'OCT IEC 60079-1.

O0603HaueHHEe B3PBIBO3ANIUILEHHOTO UCTIONHEHHS EX ¢ BUIOM B3pBIBO3ALIMTHI «HCKPOOE30MacHas 3JeKTpHUeCKast
LeNb YPOBHS «ia», ¢ MapkupoBKoi no B3peiBozamute OEx ia IIC T6...T5 Ga X mo TP TC 012/2011, 'OCT 31610.0,
I'OCT 31610.11.

O0o03HaueHre B3pBIBO3AIIUIIEHHOTO HCMoNHEeHUs Exdia ¢ BUAOM B3pBHIBO3AIIUTHI «B3PHIBOHETIPOHHIIAEMAST
obonouka «d» (Ex-mapkuposka «1Ex db IIC T6...TS Gb X»), «uckpobe3omnacHas 3eKTpUdecKas elb YPOBHS «iay ¢
Ex-mapkupoBkoit «0Ex ia IIC T6..TS Ga X» mo TP TCO012/2011, TOCT 31610.0, TOCT 31610.11,
I'OCT IEC 60079-1.

He yxa3zbiBaeTcst 1J1s1 0OIIENPOMBIIICHHOTO UCTIOTHEHHSI.

3. Ucnomuenwue mo By U3MepsieMoOro AaBieHus (Tadmuma A.l mpunoxkeHus A).

4. Howmep monenw.

5. «K» yxkaspiBaeTcs TONBKO Ui TpeoOpaszoBarenel, MpeJHa3HaYeHHBIX s paboThl € Ta3000pa3HBIM
KHCJIOPOJIOM MJIM Ta30BBIMU CMECSMU, 00BbEMHAS 10T KHCIIOpO/ia B KOTOPKIX Oonee 23 %.

6. Koxg rpynmel  MarepwayoB,  KOHTaKTHPYIOIIMX ¢  u3MepseMod  cpemoit  (Tabmmma  A.2
MIPIIIOKEHUS A).

7. Koa KOHCTPYKTHBHOTO UCIIONHEHUS (Tabnuua A.6 MpUIoKeHUs A).

8. Kog mpucoennHeHns Kk mporeccy: 1Mo yMoiT4aHuio — pe3bba mrynepa M20x1,5 (e obo3zHagaercs); “NF”’-
pe3sba 1/2NPT BayTpennss ['OCT 6111-52 “NM”-pe3sdba 1/2NPT mapyxnas ['OCT 6111-52; “FK” -
draHIIeBOE MOAKIIOYCHUE ¢ BHYTpeHHEH pe3nooii K1/4"; “FD” - dnaner ¢ HIKHAM TOIKITIOYCHHEM
Cpelsl ¢ BHyTpeHHel pe3nboit K1/4"

9. Kona »nekTpoHHOro mpeoOpazoBarenst €O CBETOAMOAHBIM WHAWKaTopoMm (JI11), co cBeTOOMOAHBIM
WHAMKATOPOM M 3JIEMEHTaMM 3allUThl OT MMIYJbCHBIX mnepeHanpspkeHuit (OI11D), 6e3 munmkaropa (OI1) mmm c
3IIEMEHTaMH 3aIUTHI OT UMITYJILCHBIX NepeHanpspkeHuit 6e3 naaukaropa (II10).

10. Koa kIMMaTHUECKOro MCIIOJHEHUS MPeo0pa3oBaTelis qaBjieHus (Taduuia A.3 npuiokeHus A).

11. Kox ocHOBHOM MPUBEIACHHON MOTPEITHOCTH.

12. BepxHuii npeaen u3MepeHuil.

13. MakcumanbHo-0mycTHMOe pabodee n30bITouHOe aaBieHne B MIla juis mpeoOpa3oBaTernell pasHOCTH
JABJICHUI.

14. Kopx BerxogHoOTo curHaia (tadmmna A.4 npuinoxeHus A).

15. Kopx BapuaHTa 31IEKTPHUECKOTO COeNUHUTENs (Tabnuia A.S npunoxenus A).

16. Bapwmanrt pacnonoxkeHus snektpuieckoro coenunutens (I1 — crnpasa, JI — cieBa oT KIIeMMHOH KOJOJKH).

17. Hanuuue JOMONHUTEIILHON TEXHOJIOTHYSCKOM TPUPaOOTKY.

18. Kox rapanTtuiiHOro cpoka (tabsmia A.7 IpUIOKEHUS A).

19. OO6o3HavyeHHEe KOMIUIEKTa MOHTaXKHBIX YacTeil B COOTBETCTBUH C 3aKa30M.

20. OO6o3HaYeHHE TEXHUYECKHUX YCIOBHH.

Tabnuna A.1 — McnonHerne o BUY N3MEPSIeMOro TaBICHUS

Kon Hcnoanenue no BUay U3MepsieMoro 1aBJieHHUs
A [IpeoOpa3zoBaTenb aOCOIIOTHOTO JTABICHHS
)4 [IpeobpazoBarens N30BITOYHOTO JABICHUS
B [IpeobpazoBarens pa3peKeHUs

B [IpeoOpa3zoBaTenb qaBIeHHUA-PA3PEKEHUS

JI [IpeoOpa3oBaTens pa3HOCTH AaBICHUI

Ar [IpeoOpa3zoBaTenb THIPOCTATHUECKOTO AABICHUS
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ITponomxenue npuiioxkeHus A

Tabnuna A.2 — Marepuaibl, KOHTaKTUPYIOLUE C U3MEPAEMOI cpeaoi

Koa rpynnbl | Martepuan Marepuan Mopenn Tun Tun IIpumeyanue
MaTepuaioB | MeMGpaHbI aeTaei, npeoGpa3soBaresieii  [KOHCTPYKTHBHOIO aTmMocgepbl
KOHTAKTHPYIOLHX HCIOJIHEHHST no F'OCT
¢ u3mMepsieMoii 15150-69
cpenoit
1020, 1030, 1040,
1112, 1120, 1130;
1140, 1212, 1220,
1230, 1240, 1312,
1320, 1330, 1340, - I, 1
Crams 1412, 1420, 1430,
Crinas IXISHIOT, | a0 Jqer 120
36HXTIO I'OCT 5632-2014 ' ' ’
01 1540 1*
I'OCT Pesuna HO-68-1
1112, 1120, 1130;
10994-74 TV 2512-046-
00152081-2003 1140, 1212, 1220,
1230, 1240, 1312,
1320, 1330, 1340, S; i
1412, 1420, 1430, HII-S '
1434, 1440, 1444,
1450, 1460, 1530,
1540
1041, 1051, 1061,
TuTaHOBEIH 1141, 1151, 1161, - I, 1
Cranb
02 crutaB BT-9 19X18H10T 1171, 1341, 1351 1%
I'oCT FOCT 5632-2014 1061, 1141, 1151,
19807-91 2150, 1161, 1171, S I, 1
1341, 1351
1020, 1030, 1040,
1112, 1120, 1130; - %
1140, 1212, 1220,
1230, 1240, 1312,
1320, 1330, 1340, 1,1
Cram 1412, 1420, 1430, o CI?TO;/]E.
P;
Cunas 12X18H10T iigg’ 1328’ Egg’ 311.001-90
03 36HXTIO I'OCT 5632-2014 ' 1540' '
I'OCT Pe3una HO-68-1 -
10994-74 | Ty 2512-046- | 1112,1120,1130;
00152081-2003 | 1140.1212,1220, s; 2%
1230, 1240, 1312, '
1320, 1330, 1340, i
1412, 1420, 1430, ' Coors
1434, 1440, 1444, Op-S; PTM.
1450, 1460, 1530, HII-S 311.001-90
1540 )
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[Iponomkenne mpunokeHus: A

[Tponomkenne Tabauiel A.2 — MaTepuaibl, KOHTAKTHPYIOIIUE C U3MEPSIEMON Cpenoi

Koa rpynnsi Matepuai Matepuai Mopaenn Tun Tun IIpumevanue
MATEPHAJIOB | MeMOpaHbI JeTaJiei, npeodpasoBaTeseili  KOHCTPYKTHBHOro| armocgepnt
KOHTAKTHPYIOLIHX HMCIIOJIHEHUS no 'OCT
¢ u3MepsieMoii 15150-69
cpenoii
1120, 1130; 1140, - [l o
1220, 1230, 1240, M AL LIV
1320, 1330, 1340, CooTB.
Cranp 1420, 1430, 1440, Actp; I, 1 PTM
12X18H10T 1460 311.001-90
o LN | rocT s632-2014 5
3505.87 | PeammaHO-68-1 | 1120, 1130; 1140, HII-S: ol -
TV 2512-046- 1220, 1230, 1240, M-S LI Y
00152081-2003 1320, 1330, 1340, . o
1420, 1430, 1440, e CooTB.
1460 Actp-S; Ll PTM
311.001-90
] L
2*
1061, 1141, 1151, M AL IV
1161, 1171, 1341,
TuraHoBBIN Crams 1351 Op; L CPO,F;? ’
07 CH?%gTT ? | xismior Actp; ’ 311.001-90
T'OCT 5632-2014 .
19807-91 S; (] -
2050, 1061, 1141, M-S NININY
1151, 2150, 1161, Coots
1171, 1341, 1351 Op-S; ’
AvroS: L PTM
c1pm>, 311.001-90
C Cnnas 1050, 1060, 1150,
0 6x11—]lg;?vm 06XH28M/IT 1160, 1350, 2050, - L
09 T T'OCT 5632-2014 2150 1x
Crans
I'OCT 5632- 12X18H10T 1060, 1150,1160,
2014 TOCT 5632-2014 | 1341, 1350, 2050, S 1
2150
- 2*
1060, 1150,1160,
Criias 1350, 1530, 1540, L Cootn.
0 6)%‘};;‘;4]1 06XH28M/IT 2050, 2150 Op; PTM
10 ; FOCT 5632-2014 Actp 311.001-90
Cranp
FOCT 5632- . *
2014 12X18H10T 1060, 1150,1160, S 2
I'OCT 5632-2014 | 1341, 1350, 2050, _ 1l Coors.
2150 AOP'S;S PTM
1P 311.001-90
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[Iponomkenne mpunokeHus: A

[Tponomkenne Tabauiel A.2 — MaTepuaibl, KOHTAKTHPYIOIIUE C U3MEPSIEMON Cpenoi

Koa rpynner | Marepuan Matepuan Mopnenu Tun Tun IIpumevanue
MATEPHAJIOB | MeMOpaHbI JeTaJiei, npeodpasoBaresieii  [KOHCTPYKTHBHOro armocdepsl
KOHTaKTHPYIOIIUX HMCIIOJIHEHUS no 'OCT
¢ u3mMepsieMoii 15150-69
cpenoi
1041 - (M
(mun. BIIA 4 I1a; 2*
wmaxc. BITU 40 xITa) M L LV
1020, 1030, 1040, S I
11 1041, 1051, 2050, ’ :
Cras 1061, 1130, 1140, -
Cranb 316L 12X18H10T 1141, 1151’ 2150' M-S RN
T'OCT 5632-2014 1230, 1240, 1330, URREELLE
1340, 1341, 1351
1041 - 1,1
12 (mun. BIIN 10 xI1a; 2*
makc. BITH 250 xI1a) M (I IV
. 1020, 1030, 1040, s; 2*
TOCT 5632- Crans XH65MB 1041, 1051, 2050,
12 2014 I'OCT 5632-2014 1061, 1130, 1140, o Coots
A . Amauor: 1141, 1151, 2150, Op-S; ' PTM.
Hastellov . | Hastelloy C-276 | 1230, 1240, 1330, Actp-S 311 001.90
y 1340, 1341, 1351 '
276
Cranb 1041 - I, 1
13 Crams 316L 12X18H10T (mun. BITA 25 kI1a; 2*
I'OCT 5632-2014 | makc. BITU 630 xI1a) M LI L
1041 _ Zil
14 (mun. BIIA 4 xI1a; 2*
Crain maxc. BITN 40 xI1a) M 1AL LV
XH65MB Crane XH65MB - I, 1
T'OCT 5632- FOCT 5632-2014 1041
15 2014 Anator: (mun. BIIA 10 xI1a; M LI LIV 2%
Amnarnor: Hastelloy C-276 | MaKe- BIIN 250 xIa) b D
Hastelloy C-
276 1041 - Al
16 (vmuH. BIIN 25 I1a; 2*
wakc. BITU 630 klTa) M 1AL LV
3 1020, 1030, 1040,
osoroe 1041, 1051, 2050,
Crans 316L MTOKPBITHE 1061 1130. 1140
17 C 30JI0TBIM Cranb ! ! ' S I, 1 1*
1141, 1151, 2150,
MOKPBITHEM 12X18H10T 1230. 1240 1330
I'OCT 5632-2014 1340’ 1341’ 1351’
[Ipumeuanue:

1*. Be3 A0NOJHUTENLHOM 3aIMThI OT arPECCUBHOW BHEIIHEH CPEIb.
2*, JlonomHUTEIbHAS 3aI[UTa AIEKTPOHHOTO 0JI0Ka U KOPITyca OT BO3JICHCTBHS arpeCCUBHON BHEIIHEH CpEIbl.
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[Iponomkenne mpunokeHus: A

Tabnuma A.3— Kol KIMMaTHYECKOTO UCIIOHEHUS TIpeoOpazoBaTeeit

Kon Jnana3zon temneparyp Bun knumaTtuyeckoro
oKpyxatomiet cpenpl, °C ucnosHeHus no 'OCT 15150

t1 oT wiroc 5 xo mwroc 50 VYXJI3.1

t10 ot munyc 40 o mmroc 70 Y1 (Y2
t8 oT MHHYC 25 110 Tutroc 70 T3

t12 ot muHyc 10 o murroc 70 TCl1

t13 ot rroc 1 o mrroc 70 TBI

t15 oT MHHYC 55 110 Tutroc 70 Y1 (V2)

t16 ot munyc 61 mo mmroc 70 Y1(Y2)

t17 ot munyc 40 1o mrtoc 70 OM1 (OM2)

[Ipumeuanue:

1 Koa knmumaTudeckoro ucnosiHenus t16 ne pacnpoctpansercs Ha moaens 1450.
2 Bua xmMarudeckoro ucriosiHeHus Y 1, OMI toibko i mpeoOpas3oBaresiei ¢ KaOeIbHBIMU BBOJIAMH,
VY2, OM2 — nns ocTalbHbBIX IpeoOpa3oBaTeseii.

Taobaxumga A.4— Koasl BLIXOTHOTO CUTHAIA

Kon BeIXOMHOrO curHaia

Omnucanue

RS485

Bo3spacraroniuii OT HUKHEro 0 BEpXHEro mnpezenna
M3MEpeHus peoOpa3oBaHus BXOIHON U3MEPsIeMOn
BEJIMYMHBI B BBIXOJHOU M(poBoii curuan uHrepdeiica
RS485 no nporokosry ModBus RTU
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[Iponomkenne mpunokeHus: A

Tao6numa A.5— Koabl 251IeKTpUUECKOTO COSTUHUTENS.

Kon I[MapameTpsl KadeJbHOT0 BBOA Crenensn
3aLUTHI 110
I'OCT 14254

1P54

[I1P14a* |[lITencennHblii pa3béM: Buika 2PM 14
[I1P22a* |llITencenpHblid pa3béM: Buika 2PM22
[IP14* [[ItercensHBIN pazbéM: Brka 2PMI 14
1IP22* [[IItercenpHBIN pa3bEM: BuiIka 2PMI 22

GSP* Bwuuka GSP 3 M20 Hirschman DIN43650A

KO1* KabenbHbI# BBOJ ¢ pe3n00oit M20x1,5, 1yt HeOpOHUPOBAHHOTO Ka0eIIs JUaMEeTPOM
7—12 MM. Matepuan — HHKEJIMpPOBaHHAS JIATYHb. IP66/IP67
KabenbHbII BBO ¢ pe3bboit M20x 1,5, st HeOpOHUPOBAaHHOTO Ka0Oeys THaMeTpOM
6—12 MmM. Matepuan — HUKeJIHpPOBaHHAS JIATYHb.
KaGenpHbIi BBOA ¢ pe3pboit M20x 1,5, 1i1st HeOpOHUPOBAHHOTO Kabens AuaMeTpoM
10—14 mM. MaTtepuan — HUKEIMPOBAHHAS JIATYHb.
KabenpHbIH BBOJ ¢ pe3rdoit M20x1,5, ans HeOpOHUPOBAHHOTO Ka0eNs JTUaMeTpOM
6—12 MmM. MaTepuan — HEWIOH.
KaGenpHbIi1 BBOA ¢ pe3pboit M20x 1,5, ni1st HeOpOHUPOBAHHOTO Kabens AuaMeTpoM
612 mM. Marepuan — HepxkaBeromas ctajib. EX-mapkuposka 1Ex db 11C Gb
KabenpHbI BBOJ ¢ pe3rboit M20x1,5, ans HeOpOHUPOBAHHOTO KaOes JHaMeTpoM
6—12 mM. Marepuan — HuKenupoBaHHas JatyHb. EX-mapkuposka 1Ex db 11IC Gb
KaGenbHbIi BBOA ¢ pe3pboit M20x1,5, st OpoHUPOBaHHOTO Kabessi JUaMeTpoM 6-
K04 |12 MM u mtuamerpom OpoHH 9-17 MM.
Marepuan — HepxKaBerolas craiab. EX-mapkuposka 1Ex db 1IC Gb
KaGenbHbIi BBOA ¢ pe3pboit M20x 1,5, st OpoHUPOBaHHOTO Kabesst JUaMeTpoM 3-
K04.2 |15 mm u auameTpoM O6poHH 9-25 MmMm. Matepuain — HepkaBerolas CTaib.
Ex-mapxuposka 1EX db 1IC Gb
KabenpHbIH BBOJ ¢ pe3rdoit M20x1,5, aist OpoHrpoBaHHOTO Kabemnst tuaMmeTpom 6—
K05 |12 mm, nuamerpom O6ponu 9-17 MMm. Marepuan — HUKEIUpPOBaHHAS JIATYHb.
Ex-mapkuposka 1Ex db I11C Gb
KabenpHbIH BBOJ ¢ pe3n0oit M20x1,5, aist OpoHHpoBaHHOTO Kabenst tuaMeTpom 3—
K05.2 |15 MM, mtuamerpom Oponu 9-25 mMm. Martepuan — HUKEIUPOBAHHAS JIATYHb.
Ex-mapkuposka 1Ex db I11C Gb
KabenpHbI# BBOJ ¢ pe3r0oit M20x1,5, amst HeOpOHUPOBAHHOTO Ka0els JuaMeTpoM

KO1.1*

KO01.2*

K01.3* IP54

K02

K03

IP66/1P67

K06 5,5-14 mM. Marepuan — Hepxaseroinast ctaib. Ex-mapkuposka 1Ex db 11C Gb
KaGenpHbIi BBOA ¢ pe3p00it M20x 1,5, 115t HeOPOHUPOBAHHOTO Kabenst JuaMeTpoM
K06.1
6,5—14 MM. MaTeprana — HeprkaBeroras crajgb. Bua B3peiBosaniutel — EXdIIC
K07 KabenpHbIi BBOJ ¢ pe3r0oit M20x1,5, amst HeOpOHUPOBAHHOTO Ka0els JuaMeTpoM

5,5-14 mM. Marepuan — HUKeJMpOBaHHas JaTyHb. EX-mapkuposka 1EX db 11IC Gb
KaGenpHbIi BBOA ¢ pe3p00it M20x 1,5, 1i1st OpOHMPOBAHHOTO KaOems TUaMeTpOM
K08  [5,5-14 mm u quameTtpom O6ponu 10-19 Mm.

Marepuai — HepykaBerolas craib. EX-mapkuposka 1EX db 11IC Gb

KabenpHbI BBOJ ¢ pe3r0oit M20x 1,5, a1t OpoHHPOBaHHOTO Kabems TuaMeTpoM
K09  5,5-14 mm, nuamerpom Oponu 10-19 MM. Marepuan — HUKeTHUpOBaHHAS JaTyHb.
Ex-mapkuposka 1Ex db I11C Gb

*- CoeIMHUTENH TOJBKO JuIst o0menpombinuieHHoro ucnonaenus u CJIB-SMART _Ex
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[Iponomkenne mpunokeHus: A

[Tpopomxkenne Tabauibl A.5 — KoJIbl 3JIEKTPHUECKOTO COSIMHUTEIS

Kox IMapameTpbl Ka0eJbLHOT0 BBOAA Crenensn
3alllUThI 110
T'OCT 14254
KaGenpHBII BBOJ 17151 HEOPOHUPOBAHHOTO KaOEsl Il MOHTa)Ka B METAJUIOPYKaBe
K20 WM TPyOHOH TIPOBOJIKE, BHENTHee pucoeanHenne - G1/2 BHyTpeHH:Is1, MaTepra -
HepKaBerolas CTallb.
Ex-mapkuposka 1Ex db 1IC Gb Inametp kadesst 6-12mMm
KaGenpHBII BBOJ 17151 HEOPOHUPOBAHHOTO KaOEsl Il MOHTa)Ka B METAJUIOPYKaBe
K20([dy12) [c yciaoBHEIM mpoxojoM 12 mm, BHeNIHee npucoenuuenue - G1/2 BHyTpeHHs,
MaTepHal - HepJKaBerolas CTab.
Ex-mapkuposka 1EX db 1IC Gb JTuametp xabemust 4-9vmm
KaGenpHBII BBOJ 17151 HEOPOHUPOBAHHOTO KaOEsl Il MOHTa)Ka B METAJUIOPYKaBe
K20([dyl15) [c yciaoBHEIM mpoxojoM 15 mm, BHenHee npucoenunenue - G1/2 BHyTpeHHs,
MaTepHal - HepJKaBerolas CTalb.
Ex-mapkuposka 1EX db 1IC Gb Tuamerp xabenst 6-12mm
KabenpHBII BBOJ 17151 HEOPOHUPOBAHHOTO Ka0EIs Il MOHTa)Ka B METAJUIOPYKaBe
K20(Ay20) [c ycnoBHbIM npoxoaoMm 20 MM, BHEIIHee npucoequHenue - G1/2 BHyTpeHH:I,
MaTepuai - HepKaBerolas CTallb.
Ex-mapkuposka 1EX db 1IC Gb JTuamerp xabenst 6-12mm
K20.0.1(/ly16) [KaGenbHoe coenuHeHHE UIsT HEOPOHUPOBAHHOTO KaOes JyIsl MOHTaXKa B
K20.0.3(dy16) MetamiopykaBe ¢ YCIOBHBIM IpoxoaoMm 16, 18, 22, 25, 32 mm.
K20.0.1(y18) Matepuan kabenpbHOTO BBOJIA — HEPIKABEIOIIAS CTab.
K20.0.1(1y22) Matepuan nepexoJHIKa -HepKaBeroIas cTajb, TH00 MEPeXoTHUK OTCYTCTBYET;
K20.1.1(dy25) Matepuan aganrepa — Hep>KaBeloliasi CTajib, JINOO OMHKOBaHHAS CTalb.
K20.1.3(1y25) |[Ex-mapkuposka 1Ex db 1IC Gb Tuametp xabemnst 6-12mm
K20.1.1(dy32)
K20.1.3(dy32) IP66/1P67

K20.1.1(/Ty10)
K20.1.3(Jly10)

KabenpHoe coerHEeHNE 71 HEOPOHUPOBAHHOTO KabeIs Il MOHTaXa B
METaJUIOPYKaBe C YCIOBHBIM IpoxoaoM 10 Mm.

Marepuai kabeIbHOTO BBOJIa — HEPIKABLIOIAs CTAIb.

MaTtepuai rnepexoIHUKa -HEeP)KaBEIOIIas CTalb;

Marepuai ajantepa — Hep)KaBerowiasi CTaib, TH00 OIMHKOBAHHAS CTallb.
Ex-mapkuposka 1Ex db 11C Gb Tnamerp kabesst 6-9,5mm

K20.1.1(/y12)
K20.0.3(/Ty12)

KaGenbHOE coeiMHEHME 17151 HEOPOHUPOBAHHOTO KaOesst /UIsl MOHTaXKa B
METaJUIOPYKaBe C YCIOBHBIM MTPOXOJA0M 12 MM.

MaTtepuan kabelbHOTO BBOJa — HEPIKABEIOIIAs! CTAlIb.

MaTtepuan nepexoIH1uKa -HepKaBeroIasl CTajb J100 OTCYTCTBYET;
Marepuai ajantepa — Hep)KaBerolast CTajib, TM00 OIMHKOBAHHAS CTallb.
Ex-mapkuposka 1Ex db 1IC Gb Tnametp kadesst 6-11mm

KabenbHbIi1 BBOA 17151 HEOPOHUPOBAHHOTO Ka0esl I MOHTa)Ka B METaJUIOPYKaBe
M TpyOHOH MPOBOJIKE, BHEIIHEE nprcoequHenue - G1/2 BHyTpeHHsIs1, MaTepual

K2l — HAKEJIMPOBAHHAS JIATYHb.
Ex-mapkuposka 1Ex db 11C Gb Tnametp xabesst 6-12mm
K21(dy12) |KabenpHbIi BBOJ 1151 HEOPOHUPOBAHHOTO KaOEs Ik MOHTa)Ka B METAJUIOPYKaBe
C YCIIOBHBIM MpoxoJioM 12 MM. MaTepuai — HUKEIMPOBaH. JIaTyHb.
Ex-mapkuposka 1Ex db 11C Gb Inamerp kabdens 4-9 mm.
KaGenbHbIi1 BBOA 17151 HEOPOHUPOBAHHOTO KaOesl II MOHTa)Ka B METaJUIOpyKaBe
K21(dy15)
C YCJIOBHBIM IpoxozioM 15, 16, 20 mm. MaTepuan — HUKETHUpOBaHHAA. JIaTyHb.
K21(Jy16) Ex-mapkuposka 1Ex db 11C Gb /Tuametp xabens 6-12 mm
K21(1dy20)

Crpanunna 35 u3 88

AT'BP.406239.001-16P3 m3m.11




[Iponomkenue npunoxeHus A
[ponomxkenue Tabnumbl A.5
Kon ITapameTpbl Ka0eJHLHOT0 BBOAA Crenennb
3aIUTBI 110
rocrt
14254

K21.0.3(dyl5) KabenpHOE coennHeHNE 11 HEOPOHUPOBAHHOTO KaOews [IIsl MOHTaXKa B
K21.0.3(ly16) MertamnopykaBe ¢ ycnoBHBIM mpoxoaom 15, 16, 18, 20, 22, 25, 32 mm.
K21.0.2(dy18) Marepuan xabenbHOT0 BBOJIa — HUKEJIHMPOBAaHHAS JTaTyHb.
K21.2.3(1y20) Matepunan nepexoJHuKa - HUKEIHNPOBAHHAS JaTyHb, THO0 IMePEXOTHUK
K21.0.2(1y22) lotcyTcTByerT;

K21.2.3(Ay25) Marepuan agantepa — HUKEITUPOBaHHAS JIATyHb, JINOO OLIMHKOBAHHAS CTalb.
K21.2.3(1y32) [Ex-mapkupoBka 1Ex db I1IC Gb /lnamerp kabens 6-12mm

KabenmbpHOE coequHeHUE 11 HEOPOHUPOBAHHOTO KaOes T MOHTaXKa B
METaJUIOpYKaBe C YCIOBHBIM IpoxoaoM 10 Mm.

K21.2.3(/1y10); [Marepuan kabeapHOTO BBO/Ia — HUKSITUPOBAHHAS JaTYHb.

Marepuan nepexoHUKa - HUKSTNPOBaHHAs JaTyHb;

Marepuan aganrtepa - OHUHKOBAaHHAS CTaJb

Ex-mapkuposka 1Ex db 11C Gb Inametp kabens 6-9,5mm

KabenpHOe coeuHeHue 11l HEOpOHUPOBAHHOTO KaOesl I MOHTaXa B
METaJUIOPYKaBE C YCIOBHBIM MPOXOAOM 12 MM.

Marepuan kabeabHOTO BBOAA — HUKEITUPOBAHHAS JIATyHb.

[NepexoaHuK OTCYTCTBYeT; MaTtepual ajanrepa - OIIMHKOBaHHAS CTaNb
Ex-mapkuposka 1Ex db 11C Gb /Inamerp kadens 6-11mwm;

K21.0.3(My12);

KabenpHBII BBOJ 17151 OPOHUPOBAHHOTO M HEOPOHUPOBAHHOTO KaOems AJs
MOHTa)ka B METAJUIOpYKaBe WJIN TPYOHOI MPOBOJKE, BHEIIHEE [IPUCOCTUHEHHE -
K22 G1/2 BHYTpeHHSIS, MATepHal - HEPXKABEIOIAs CTallb.

Ex-mapkuposka 1Ex db 11C Gb IP66/1P67
Junametp xabens 5-14mm, muamerp Oporu 8-18mm

KabenpHOE coenrHEHUE TSI OPOHUPOBAHHOTO 1 HEOPOHUPOBAHHOTO KaOems st
MOHTaka B METAJUIOPYKaBe C YCIOBHBIM MpoxooM 10 MM. Matepuain
K22.1.1(/ly10) [kaOenbpHOro BBOJIA — HEPIKABEIOIIAsI CTa)lb. MaTepual nepexoaHuKa -
K22.1.3(AY 10 [HepxaBetomias cTanb. Marepuan agantepa — HepKaperowast CTalib, I100
OILIMHKOBaHHas ctaib. EX-mapkuposka 1Ex db [1C Gb

Juamerp kabens 5-9,5mm; nuamerp Oponu 8-9,5Mm

KabenbHOe coenquHeHue 11l OpOHMPOBAHHOT'O M HEOPOHUPOBAHHOTO Kabess s
MOHTa)Ka B METAJUIOPYKaBE C YCIIOBHBIM IpoxojoM 12 Mm. Martepuan
KaOelpHOTO BBOJIA — HEp KaBerollast CTallb. Marepuan nepexoiHuKa -
HepyKaBerolast CTallb TM00 MEPEXOHUK OTCYTCTBYET.

Marepuan aganrtepa — Hep>KaBeroIas CTallb, 1100 OLMHKOBAHHAS CTaJIb.
Ex-mapkuposka 1Ex db 1IC Gb Tnametp xa6est 5-11mm; quametp OpoHu 8-
11MMm

KabenpHOe coenuHenue 11l OpOHMPOBAHHOT'O M HEOPOHUPOBAHHOTO Kabess s
MOHTaka B METAJJIOPYKABE C YCIOBHBIM npoxoAoM 15 u 16 mMm. Matepuan
K22.0.1(y15) [kabenpHOTO BBOJA — HEpKaBeromas cTanb [lepeXoTHIK OTCYTCTBYET.
K22.0.1(AY16) Marepuan agantepa — HepKaBeromas CTallb, TM00 OIMHKOBaHHAS CTAIb.
K22.0.3(y16) [Ex-mapkupoBka 1Ex db I1C Gb

[uametp xabens 5-14mm; quametp OpoHu 8-14Mm

K22.1.1(/ly12)
K22.0.3(1Y12)
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[Tpomomwkenne Tabaumbl A.5

Kon IMapameTpbl KaGeJbHOT0 BBOAA CreneHb
3aIUTHI
no 'OCT

14254
K22.0.1(Ay18) | KabenpHoe coeauneHue ajsi OpOHUPOBAHHOTO U HEOPOHUPOBAHHOTO KaOesl s
MOHTaKa B METAJIOPYKaBe C YCIOBHBIM MpoxoioM 18 mm. MaTtepran kabernpHOTO
BBOJIa — HEprKaBeroIas ctaib llepexoqHuK OTCyTCTBYET.
Martepuan agantepa — HEp)KaBeroIas CTalb.
Ex-mapkuposka 1Ex db 11C Gb
Jwnametp kabens 5-14 mm; nmametp Oponu 8-16,5 MM
K22.0.1(1y20) | KabenpHOE coeamHeHune 1151 OpOHUPOBAHHOTO M HEOPOHMUPOBAHHOTO KaOest s
K22.0.1([y22) | MmoHTa)ka B MeTaJIIOpYyKaBe ¢ yCIOBHBIM Tpoxoaom 20, 22, 25, 32 mm. Matepuan
K22.1.1(1y25) | xabenpHOTO BBO/Ia — HEpIKaBEIOIIas cTainb. Marepual mepexoaHnuKa -
K22.1.3(1y25) | HepxaBeromas cTajb, JU00 MePexX0oTHUK OTCYTCTBYET
K22.1.1(Ay32) | Marepuan agantepa — HepKaBeroliasi CTajlb JTU00 OLMHKOBAHHAS CTallb.
K22.1.3(y32) | Ex-mapkupoBka 1Ex db IIC Gb [Iuamerp xabeins 5-14 mm; nuameTp Oponu 8-18 Mm
K23 KaGenpHb1i BBOJ 17151 OpPOHUPOBAHHOTO M HEOPOHMPOBAHHOTO KaOest 1711 MOHTaXa
B METAJUIOPYKaBe WK TpyOHO# MPOBOIKE, BHEIITHEE MpucoeauHeHwue - G1/2
BHYTpPEHHSISI, MaTepHall — HHKEIMPOBAaHHAS JIATYHb.
Ex-mapkuposka 1Ex db 11C Gb
Huametp xabens 5-14mm, nuamerp Oporu 8-18mm.
K23.2.3(1y10) | KabenpHOE coenmHeHMe 151 OPOHUPOBAHHOTO U HEOPOHMPOBAHHOTO KaOest st
MOHTaKa B METaJUIOPYKaBe C YCIOBHBIM MpoxoaoM 10 Mm. Marepuan kabenbHOTo
BBOJIa — HUKEJIMPOBAHHAS JIaTyHb. MaTepual nepexoJHHKa -— HUKeITHUPOBaHHAs
natyHb. MaTepuan aganrepa —OLMHKOBaHHAs CTaslb. Bu B3pbIBO3aIUTEI — IP66/1P67

ExdIIC duamerp kabens 5-9,5mm; nuamerp 6ponu 8-9,5MM

K23.0.3(1ly12)

KabGenbHoe coenunaenue A1t OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabest st
MOHTaKa B METAIIOPYKaBE C YCIOBHBIM MpoxoioM 12 mm. MaTtepuan kabenpbHOTO
BBOJIa — HUKEJIMPOBaHHAs JaTyHb. IlepexoqHuk -— orcyTcTBYeT. Marepuain
ajianrepa —OIMHKOBaHHas ctanb. EX-mapkuposka 1EX db 11C Gb

Juametp xabens 5-11mm; quametp Oponu 8-11mm

K23.0.3(/ly15)

K23.0.3(/ly16)

KabenbHoe coenuHenue A1 OpOHUPOBAHHOTO U HEOPOHUPOBAHHOTO Kalest st
MOHTa)Xa B METAJUIOPYKABE C YCIOBHBIM IpoxoaoM 15, 16 mm. Marepuan
Ka0elbHOTO BBOJIa — HUKEIUPOBaHHAS JaTyHb. [lepexoIHUK — OTCYTCTBYET.
Marepuai ajantepa —OlUHKOBaHHas cTaib. EX-mapkuposka 1Ex db I1C Gb
Hunamerp xabens 5-14mm; muamerp Oponu 8-14mm

K23.0.2(/1y18)

KabGenbHoe coenuaenue 171 OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO KabeIst st
MOHTaKa B METAJUIOPYKaBE C YCIOBHBIM MpoxoJioM 18 MM. MaTepuain kabensHOro
BBOJIa — HUKEJIMPOBaHHAas JaTyHb. IlepexoqHuk -— orcyTcTBYeT. Marepuain
ajlanrepa — HUKeJIMpOBaHHas JatyHb. EX-mapkuposka 1EXx db 11C Gb

Junamerp kabens 5-14mm; nuametp Oponu 8-16,5Mm

K23.0.3(J1y20)
K23.0.2(1y22)
K23.0.3(Iy25)
K23.2.3(ly32)

KabGenbHoe coenuaenue A1t OpOHUPOBAHHOTO M HEOPOHUPOBAHHOTO Kabest Iyst
MOHTa)Xa B METAJUIOPYKaBE C YCIOBHBIM npoxoaoM 20, 22, 25. 32 mm. Marepuan
Ka0eIbHOTO BBO/Ia — HUKENMPOBaHHAs JIATYHb. Marepuan nepexoHuKa
HUKENIUpOB. JIaTyHb, THOO MEPEXOAHUK -— OTCYTCTBYET. Marepuan aganrepa —
HHUKEJIMPOBAHHAs JIATYHb JINOO OLIMHKOBaHHAs cTajib. EX-mapkuposka 1Ex db 1IC
Gb [Inamerp xabeuns 5-14mm; quametp Oponu 8-18mm

Pacmmdposka yciaoBHOro 0603HadeHus kabenpHOTO coennHenus K20.. . K23:

KXX — onun xabeasHbIH BBOT;

KXX. X X(dyXX) -xabenpHOE COEAMHEHUE C IEPEXOTHUKOM U a/IallTEPOM,

- KXX.0.X otcyTcTBHE IEpEeXOIHHKA,;

- KXX.1.X, KXX.X.1 - mepexoTHUK WX aianTep U3 HepKaBerolIen CTay,

- KXX.2.X, KXX.X.2 - nepexoHuK WU aJanTep U3 HUKEIMPOBAHHOW JaTyHH;
- KXX.3.X, KXX.X.3 - nepexoITHUK UK aJanTep U3 OLIMHKOBAaHHOM CTaju.

- (AyXX) - B ckoOKax yka3aH JUaMeTp YCIOBHOTO IPOX0JIa METANIOPYKaBa
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TaOonummuma A.6— Koa KOHCTPYKTUBHOTO MCTIOJIHEHHSI

Kon Onucanue
KOHCTPYKTHBHOIQ
HCHOJTHEHUS
Op Pabouas cpena, comepxamas cepoBogopoa. OpeHOyprckoe ra30KkoHIeHCATHOE
MecTopokaeHue. [{Bet uzaenus — opaHKeBbIi
Actp Pabouas cpemna, comeprxaiias cepoBoIopoI. ACTpaxaHCKOe Ta30KOH/ICHCATHO®
MecTopoxaeHue. L{BeT uznenust — opaH>keBbId
S Koncrpykruaoe ncnonaenve S. [[BeT cranmapTHbIN
Op-S PaGouas cpena, conepxamas cepoBogopoa. OpeHOyprckoe ra30KkoHIeHCATHOE
Mectopoxaenue. lIBet uznenus — opamwkeBbld. KOHCTpYKTHBHOE HCTIONHEHME S.
Actp-S PaGouas cpena, comepxarmas cepoBoopol. ACTpaxaHCKOE Ta30KOHEHCATHOE
MecTopoxaeHue. KoHCTpyKTHBHOE MCTIONTHEHME S.
HTL-S DaHIEBBIN TUIT TOAKIIOYCHHUS], BXOJ CPEbl CHUZY,
KOHCTPYKTHUBHOE MCIIOJHEHUE S
M Mopckoe UCTIOTHEHHE
M-S Mopckoe HCIoTHEeHUE, KOHCTPYKTHBHOE UCTIONTHEHHE S

Tao6numa A.7— Koabl pacinipeHHOTO TapaHTUHHOTO CPOKa

Kon rapantuiiHoro cpoka Onucanue
["apanTuitHblil Cpok AKcILTyaTanuu 3 (Tpu) roja ¢ MOMEHTa
HE yKa3aH (mater) mpuéMKH mpeoOpa3oBarensi, yKa3aHHOTO B STUKETKE
(macmopre).

["apanTuitHblil Cpok SKCIUTyaTauu 3 (Tpu) roja ¢ MOMEHTA
(mater) mpuéMKH mpeoOpa3oBarTens, yKa3aHHOTO B STUKETKE

P3.2 (macnopte), HO He MeHee 2-X JIeT C MOMEHTa BBE/ICHUS B
JKCILITYaTalHI0.
["apaHTUiHBIN CPOK 3KCIUTyaTaluu 5 (MATh) JIET ¢ MOMEHTA
P5 (matel) npuéMKH npeoOpa3oBares, yKa3aHHOTO B STUKETKE
(macmopre).

[Tpumep 3anucu 0003HauUeHHE NMpeodpazoBaTesei Mpu ero 3akase U B JOKYMEHTALMU APYTON MPOAYKLUH, B
KOTOPOU OH MOXET OBbITh IPUMEHEH:

[IpeoOpa3oBareny B B3phIBO3AILUIIEHHOM HCIIOJIHEHUH C BUJIOM B3pPbIBO3AIIUTHI «B3PHIBOHEIPOHUIIAEMAs
obonoukay, mozenu 1430 i m3MepeHus pa3HOCTH AABICHWM, MaTepHaioM MeMOpaHbl W MaTepHalaMH,
KOHTaKTUPYIOIUMH ¢ u3Mmepsemoin cpeaori — cmiaBoM 36HXTIO, cranpio 12X18H10T, pesunonr HO-68-1,
CBETO/AMO/IHBIM MHJIUKATOPOM, KIMMAaTHYECKOTO UCHOMHEeHUs: Y1, Ho iy paboThl pu TeMmepaType OT MUHYC
40 °C nmo mmoc 70 °C, kogoM mpeaenoB JOoNycKaeMoll ocHOBHOM morpeurHoctd 015, BepXHUM mnpenenom
m3Mepenuss 40 klla, npenenbHO-gOmMyckaeMblM paboyuM H30BITOUHBIM aAaBieHueM 25 Mlla, nudpossm
BBIXOJIHBIM cHrHasioM uHTep(eiica RS485 u nmporokonom ModBus RTU, craibHbIM KaOedbHBIM BBOJIOM IS
HEOPOHUPOBAHHOTO Kabemst [uaMeTpoM oT 6 10 12 MM, pacroioKeHHEM AJIEKTPUUYECKOTO COSAMHUTES CIIpaBa,
JIOTIOJTHUTEIBHON TEXHOJOTUYECKOW MpUpabOTKOM, ¢ rapaHTUHHBIM CPOKOM JKCIUTyaTtauuu 3 (TpH) rojaa c
MOMEHTa (1aThl) NPUEMKH MpeoOpazoBaTes, yKa3aHHOTO B 3TUKETKE (TMacnopTe), HO He MeHee 2-X (IBYX) JIET C
MOMEHTA BBEJIEHUs B HKCILTyaTal[Mi0 0003HaYaeTcs:

CAB-SMART-Exd-A/1-1430-01-3I11-t10-015-40 kI1a—25-RS485-K02-I1-H-P3.2 AI'6P.406239.010TY

Crpanwuria 38 u3 88 AT'BP.406239.001-16P3 m3m.11



Hpuioxenue b
l'abGapuTHbIie yepTexu MpeodpazoBarTeen

Mopenb Kon snexrpudeckoro H, MM, He L, mMm, HEe Oontee | B, Mm, He Oosiee
COEIMHUTEI T10 Ooitee
tabmuie A.S
K01, K02, K03, K06,
1112, 1212, 1312 K07, L1IP22, GSP - >
' 1412’ ' K04, K05, K08, K09, 250 295
K20, K21 110
I11P14 145
1120, 1130, 1140, K01, K02, K03, K06, 110 140
1220, 1230, 1240, K07, ITP22, GSP
1320, 1330, 1340, K04, K05, K08, K09, 206 155
1420, 1430, 1434, K20, K21 165
1440, 1444, 1450, I11P14 90
1460

Pucynok b.1 — I'abGaputHbIit uepTex mpeodpa3oBaTeneii H30BITOYHOTO JTABICHUS, PA3PEKEHUS, JaBICHUS -
pa3peKeHus1, Ppa3HOCTH JaBJICHUM.

Crpanwuria 39 u3 88 AT'BP.406239.001-16P3 m3m.11



[Iponomxenue npunoxenus b

a5

OQ

-
1
s, . { 28
| | HanpoBaesue | | Hanpabrenue
| * Budpau |y Budpouuy
Monens Kon snextpuueckoro | H, mm, He 6onee | L, mm, He 6onee | B, mm, He Gonee
npeoOpa3zoBares COCTMHUTEIIS 110
Tadmmie A.5
K01, K02, K03, K06,
K07, 1IIP22, GSP 110 140
1020, 1030, 1040 K04, K05, K08, K09, 206 155
K20, K21 165
111P14 90

Pucynok b.2 — I'aGaputHblil ueptex npeodpazoBaTeiieil aOCONIOTHOTO JaBICHHUS.

Crpanwura 40 u3 88 AT'BP.406239.001-16P3 m3m.11



[Iponomxenue npunoxenus b

5

g LT 1T
&

782 max

N

BapuaHm rock/mHeHus K Rpogeccy

Y bazoboe ucnomerve  Kod /V/; i KON 5

T¢ Harpabyerue Sy \m t¢ @”5;‘7‘7/75'””5
budpayuy P
| T ; = -
= L) o =
| % yaer
r2oxs - raTenms?
MO,Z[CHB r[peo6pa30BaTeII$I KOI[ SJICKTPUYCCKOI'O0 COCAUHUTEIIA 10 B, MM, HC
tabnuie A.5 6omee
K01, K02, K03, K06, K07, I1IP22, GSP 125
1041, 1051, 1061, 2050* K04, K05, K08, K09, K20, K21 155
11P14 110
1141, 1151, 1161, 1171, 1341, K01, K02, K03, K06, K07, 111P22, GSP 125
1351, 2150*, 1141(NF), K04, K05, K08, K09, K20, K21 155

1151(NF), 1161(NF), 1341(NF),

1351(NF), 2150(NF)*,1141(NM),

1151(NM), 1161(NM), 1IP14 110

1341(NM), 1351(NM),
2150(NM)*

* Mopaemnu 2050 u 2150 ¢ konom ucnionaenus o marepuanam 02, 07, 11, 12 mo tabn. A.2 npunoxenus A.

Pucynok b.3 — I'abGaputHslit yepTex mpeoOpazoBareseii abCoI0THOTO0, N30BITOYHOTO JaBICHUS,
pa3pekeHus, TaBlICHUS-PA3PEIKEHUSI.

Crpannna 41 u3 88 AT'BP.406239.001-16P3 m3m.11
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[Iponomxenue npunoxenus b

I

&3

527

20

Mz0x15

Hirpafimeyie

Monens npeoOpa3oBaTens

Kop anexrpuueckoro
coenqrHuTENd 110 Tadiumne A.5

B, MM, He Oozee

1050, 1060, 1150, 1160,
1350, 2050*, 2150*

K01, K02, K03, K06, K07,

111P22, GSP 125
K04, K05, K08, K09, K20, K21 155
111P14 110

* Monenu 2050, 2150 ¢ kogom ucnonHenus no marepuanam 09, 10 o Tadn. A.2 npunoxeHus A.

Pucynok b.4 — I"aGaputHsIii uepTex npeodpazoBaTeneil abCONIOTHOTO, H30BITOUHOTO IaBIEHUS,
pa3pekeHus, 1aBlICHUA-PA3PEKEHUS.

Crpanwuria 42 u3 88
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[Iponomxenue npunoxenus b

@160

8 omb @18

Mopens npeobpaszoBatens

Kon sanekrpuyeckoro
COEIUHUTEINS 10 Tadmuie A.5

B, MM, He OoJtee

1530, 1540

K01, K02, K03, K06, K07,

LIP22, GSP 170
K04, K05, K08, K09, K20, K21 200
1IP14 155

Pucynok b.5 — IMabaputHbIit uepTex mpeodpa3oBaTeiei THIPOCTATUUECKOTO TaBICHUS
Coeaunenue ¢ npoueccom mo DIN EN 1092-1/01-E/DN80/PN40

Crpanwuria 43 u3 88
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Hpuioxkenue B
Cxembl OAKITIOUEHUS TpeoOpa3oBaresei

Kpelwka, npueMHuk dabnerus ycnobHo He NOKO3aHb!

F — -DATA-DATA

Mecmo
nodkni4eHus
BHewHez0 kadens

Pucynox B.1 — KiiemmHast koozika rnpeodpa3oBareneld BceX UCIIOHEHUH, UCKIToUas Moaudukanuio S mo
Tabmuie A.6.

Crpanwuiia 44 u3 88 AI'bP.406239.001-16P3 u3m.11



[Iponomxenue npunoxenus B

Apbiluka, npuemHuK aab/iequs
Ycobro He nokasakel

Mecmo nodkwverus

Brewrezo kaoensg

Pucynok B.2 — KnemmHas konozika npeoOpa3oBaresnieil ¢ KOHCTPYKTUBHBIM HCIIOIHEHHEM S 1o Tabnuue A.6

Crpanwuiia 45 u3 88 AI'bP.406239.001-16P3 u3m.11



[Iponomxenue npunoxenus B

R A
Lens Konr.| Ilens Q
p +Unur. 1 +Unur. I l_ VII
E OO0 2 OO0 \II O O6uwmii
DATA | 3 | -DATA I O -DATA
+DATA | 4 |+DATA \II O +DATA

HII - ICTOYHUK TTUTaHUS
VYII - YCTporCTBO MOIB30BATEIIS

Pucynok B.3 — Cxewma noakirodeHust mpeodpa3oBareneii C KabeIbHbIM BEIXOJOM BCEX MCIIOJIHCHUM,
uckirovas moaudukanuo S mo tadauie A.6.

HpeoGpa:sl())aBSfeTMej{lfa ) %081 _
[Henb Kont.| Ilenb @) Q
p +Unnr. 1 +Umnmnr. [ l_ YII
E OO0mwmi 2 OO0 \Il O O6mwmii
DATA | 3 | -DATA I O -DATA
+DATA 4 |+DATA \ll O +tDATA

HII - UCcTOYHHUK NUTAHUA
VII - YcTpolcTBO MOJIB30BaTEIS

Pucynok B.4 — Cxema noaxmoueHust mpeodpazoBareneil ¢ BHIXOJHBIM Pa3beMOM BCEX UCIOTHEHUH,
ucKirouas Mmoaudukanuto S o tadimme A.6.

Crpanwuiia 46 u3 88 AT'BP.406239.001-16P3 m3m.11



[Iponomxenue npunoxenus B

7

O -LATA

/ lpeodpazobamesib
Knermos konodka
Leneb Kowm,  Lerw
= +Unum 7 +Unum
{ ooy 2 ooy
~LATA g -LATA
+HJATA 4 +JATA
M) RS | 5 GM) RS

O +ATA

T - UCIOHUK IIUITIaHLS
Y7 - Yompoucmbo nomk3obamesis

O o

PI/IcyHOK B.5 — Cxema IIOAKIFOYCHUA r[peo6pa30BaTeneI71 C KaOeJIbHBIM BBIXOJOM BCEX MCHOJHEHUM

mMoudukanuu S o Tadnuie A.6.

Crpanwuria 47 u3 88
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[Iponomxenue npunoxenus B

19O0WINEST 3THI/DHIWTEW 7Y 14

W0 021
2
N vivas | 4 J/ .~ —
Viva- | £
TISHIY SLUNTIWEN mmeg Tz Jrﬂ T
BNHaVGDP LA, 2
qug, LWHO)Y
qY3Wpgoenagoaa)/ e
z vivar | 7 J/ T
viva- | £
TISHIY SUNTIWEN TR ./r I
BNH3YGoP %Em\‘ J —
qug LUHOY
qY3WogoEDagoaa)/ =
/ vivas | 7 J/ o
Vivo- | €
TISHIY WNTIWEN TR J,r it
BNHALGDE %Em: J -
qug WHO)
Y3WDGoEDAoad)/ 7

I~ J_
— | o0 BAHDWIY
/ NIHROWIY
11+ O
§94SY DIN3PdawHn
Y/3WDGoEDIGoad/

} O LYagoy HOONE

X || )

A0 H -Q NHH9VDHENI _.qh_ﬂ.ﬁﬁ..

|
| HO OLY
o 7 ._.

...Ev.mul_— _ _ H O VIVO-
| o 071 BY/3WDGOE W oU
|| 1y ._. oguw3Inoduwis

> v1vae L “ “ QO VIVO+
-/ HO OLY

17}
A5+
/" uagny

Pucynok B.6 — Cxema mojakimrodeHust mpeodpas3opareneii B cetb RS485

AT'BP.406239.001-16P3 m3m.11
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Hpuiaoxkenue I'
UepTek CpeaCTB B3PHIBO3AIIUTHI IPEoOpa3oBaTeie

Hcnonnenue npeodpazoBaresst 6€3 KPBIIIKH CO CTEKIOM

"Bapwifi” n.9 “B3peif” n9
Cmonoperue Cmonoperue
PEEbﬁE?UUI] fukcamop Pe3sBobol gukcamop | 5
KpacHe D 10.5min Iy Koprye
Kenm g 8 ? 10, 5min Alloy ADC-12
_MepHeid JIS H 3302-2000
[oaydod =N & /
Y = )
) o a\ Z i oy /v E
@ S| 5z
@@ Sk :5\%
= 2 &8 i858
H D EQ
ji ] = 5 2
&) 4 iy B‘gﬁé
M20x15 g
5 HoHbIX -1
HEMOBPERACHHBIX
BHTKOB Pe'f OB
3 1]
E S
q Kpeimixa
Kporrka |~ Alloy ADC-12
Alloy ADC-12 JIS H 5302-2000

JIS H 5302-2000 1 ]
Crams 12XI18HI0T
TOCT 5949

JakAenka ¢ noAykpYea2oaob.
2,5x4 vepw_cmane A2 DINT4TE

1. CBOGO/IHBII 00BEM B3PHIBOHEPOHHIIAEMOI 060104k He Gomee 200 cm®.

2. TonmmMHa CTEHOK KOpIyca B TIIyXUX OTBEPCTHUSIX — HE MEHEE 3 MM.

3. Ha moBepxHOCTSIX, 0003HaUYeHHBIX «B3phIB» HE NOMyCKarOTCs 3a00MHBI, PAKOBUHBI, TPEIIMHBI U JPYTUE
ne(eKThI; MEePOXOBATOCTh MOBEPXHOCTH HE JIOJDKHA MpeBbIaTh Rab6,3.

4. B pe3b0OBBIX COCIUHEHUSX, O0003HAUYCHHBIX CIIOBOM «B3phIB», B 3allelUICHMH HE MEHEe 5 IOJIHBIX,
HEMPEPBIBHBIX, HEMTOBPEKACHHBIX BUTKOB.

5. IlokpeITHE B3pHIBO3AMIUIIEHHON 000JI04YKH — Kpacka nopomkoBas RAL 7035, smans MJI-12.

6. Kaxxgas o6o10uyka moBepraercs uCbiTaHueM THeBMaTnueckum nasienue 1,5 + 0,1 MIla B Teuenue
Bpemenu 10 + 2 c.

7. Kaxnaplit TeH30mpeoOpazoBaTenb Il MPUEMHUKOB M30BITOYHOTO JaBIICHUS, Pa3pekKEHUs, IaBICHUS-
pa3peKeHUs PH U3TOTOBJICHHUH ITOJABEPracTCs THIPABIMYSCKAM UCTIBITAHUSM JIaBICHUEM B 3aBUCUMOCTH OT €T0
BEpXHETro npejaena usmepennii, Ho He meHee 4 MIla mo AI'bP. 408854.001TY.

8. MapkupoBKa BBITIONTHSIETCS B cCOOTBeTCTBUM ¢ Bujgamu U, I, 11, cobopounoro ueprexa AI'bP.406239.001-33
Chb:

- HAMMEHOBAHKE CTPAHBI, TJI¢ H3TOTOBIIEHO TEXHIUYECKOE CPECTBO;

a, 6, T, u, I, e, X, ¢, T, ¥y, &, — B coorBerctBUM C kojgoMm 3akaza mo AI'BP.406239.010TYV,
K — TOJIBKO JJIsi MpeoOpa3oBaTesie ¢ TEXHOJOTUUECKOW MPUPAOOTKOM, K — 3aBOJICKOM HOMEp H3IEIus, 1 —
MECSI[ U3rOTOBJIEHHS, M — TOJ M3rOTOBJIEHUS, H — creneHb 3ammThl P54 win IP66/IP67 mo TOCT14254, m —
o0o3HaueHue cepTudukara, 1 - CreluaIbHbIN 3HaK B3PbIBOOE30MACHOCTH, 51 — 0003HAUECHHUE OpTraHa CepTUPUKAIINH.

9. [MnomOupoBanue (CTOMOpPEHUE) KPBIIIEK OCYIIECTBISIETCS HA MECTE JKCIUTyaTallMd TOCie OKOHYaHHS
MOHTaKa U HACTPOMKH.

10. ®wukcanus 3araymIKd OCYIIECTBIISACTCS Ha MPEANPUITUN-U3TOTOBUTEIE.

Pucynok I'.1

Crpanwuria 49 u3 88 AT'BP.406239.001-16P3 m3m.11



[Iponomkenune npunoxenus [’

OcranbHoe Ha pucyHke I'.1.

3azﬂamm Bapu Boznwum-as Tabmuka

M20 PLOYIE (pessda M20x1,5) Craas 12X18HI0T
HUKEAUPOBAHKAS AQMUHL C

TY3400-007-72453807-07, TocT 5949

mopkupobkao bape bozawume

ExdlICU/Exelll

KadensH e bBodu bapubosqwuwerHse

(M20x1,5) FGIBK, FGATBK -

HUKUAUPOBAHHAA AamyHb;

FGIKS - emane AlSI 316L fD3X1?H1£H3]

C KOMAABKMOM YNAOMHUMENLHE X KONEW
TY3400-007-72453807-07,
mapkupobka b3ps bosawums

ExdllCU/ExellU/ExinliCl

3nax zazesuaenng 10
TFoCT21130-75

Sascum 3b-JI-6x12 TOCT 21130-75

: :[ JakAenka £ noAykpy2Aa.2onob,

2, 5x4 Hepw. cmaas A2 DINTG 76

Pucynok I'.2

Mopnenu 1141, 1151, 1161, 1171, 1341, 1351 (cm. pucynok I'.1)

M27x15-6g/6H )

H(2:1) [
"Q;
&
g
Membpatisi Q| % 8336#‘& n2ze
Cwmazka

TommmAa 0.22 min

1a3epHas BT9 TOCT19807-91 NN [MATHM-221
; \ Cbapka nazepras FOCT 9433-80
L’m/gﬁliﬂn 5/;770/ ’rm N aaﬁwweaw \
10 KOHMUPY Konsuo R
q \ﬁ 024-028-25-2-3 Bukenur TK-68
PIUU _1;3;2?4 l ]ﬁq TY38.103508-81
E3IHHA -
N BT9 TOCT19807-91 don.zam. Hoﬁug,;aemaa i)
Adunpen A1-167
— MiZx125-6g
H Kacit BK-9
a ggﬁﬁc‘f_‘% zobas 7 OCTS2-0949-74
HenpepebHas
10 KOHMYPY & y x\ Crans
’\i ' 12XI8HI0T
5.%
4 4? Crane
1%y 12X18HI10T
~[ W
2
M12x125-6g/6H
Pucynoxk I'.3
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[Iponomkenune npunoxenus [’

Mopenu 1141, 1151, 1161, 1171, 1341, 1351 (mponosmkenue, cM. pucyHok I'.1)

H(2:1) H(2:1)
m ‘\”"‘;::;":‘.";'1 mm
BIVIOCTIOND 9]
...'L-'T;}:t. N - "'qﬁ'*

o~ 7550 |

: == -
P s 1" fi‘_{-'g
hr b

o 7Tl
ar s v - | |
ey N NS
A e | A 11 —nd
] 1 ) . \l ‘Y
\ ] -~ l L
AN S 9 9RO79 t |
D 1 5 BTV IOCT19807-91 BI91TOCT! i | ' {
3 i1 g | ' | )
Y | RN O A
N RN N %
Ty ) Y NLLLY
Y}
- - - -

Pucynok I'.4

Mogpemu 1041, 1051, 1061, 1050, 1060, 2050, 1150, 1160, 2150, 1350 (cMm. pucyHok I'.1)

Membpanst
Tommr.().22 min

Membpansr  ppl—r——
ronw, 0.14 min  Rf e BT9 TOCT19807-9
BT9 T'OCT19807-91 \\\\\\\\\\&\—m§ 3?
~ Y
Chapka \ I
\ . /10 380Ha A 2
\ (Bapxa npepsibiucmo no " Chanka
v g’f_ﬁfgﬁ”ﬁcﬁng KoMDY 5?A 4 movKdx 4 na 355_»«5 P
v KUH;WW:J‘ pAunE whe > min DaBHOMEDHO
© no KoHMuEY
~_B3pelt”
< - \ § _BTO
& S | | I'OCT19807-91
[ PN
SN ~
M17x125-6g

Pucynok I'.5
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[Iponomkenune npunoxenus [’

Mognenu 1020, 1030, 1040, 1112, 1120, 1130, 1140, 1212, 1220, 1230, 1240, 1312, 1320, 1330, 1340, 1412,
1420, 1430, 1434, 1440, 1444, 1450, 1460 (cM. pucyHok I'.1)

M Tl 5t /BH T -5 [T
£ mowsor senolipe i )
Sumnd pesede 5
= .
g A 127
Buwen M2 5 1 soecmars W 7985 :i
Aty 25 vepwcomane (W 278
Cmonzseue MOTS Buwm Mexd weow. cmom A7 OW 98
Femalifiad Wi & w78
Cmam X (v M5 oo, emaeAZ B 934 -
o s ey
/] Pesrr HI-68-1 mf—:-"“‘Lsﬁ >
e s N
0 WermyY

— ~ npessleome no xoamyoy B 6x
—~ oy Sne wio 5 mn

wowmypy 8 £ mowax

wn VA0S o nosans
drew whe 5 min

Dol

Pz H-e8- 1

Lruncd] 264k

e Mi-2ge 0288
. Pt MIE-SH IBKA L)
W E pomnnfos i 35 28XA D (T

M2 vl ba :;Y%
TR0 T B-% oD pessd
Pucynoxk I'.6
OcranpHoe Ha pucyHke I'.1.
A-14(2:7)
E-E (270 S R o Y

0CT92-0949-T4
Jaknenka ¢ noayxpyzn.2onob.
2.5x4 wepx. cmans A2 DINTS 76

72 =
i qH Holo [
3 [ 1]
NN =
: 8z
Al
z 2
< 2 %
8 7
5| [Bonm Mex12 wepx cmans A2 DINS33 B 12, epk e ARS8

Waoda 6 Hepk.cmans A2 DIN 1278

Pucynoxk I'.7
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H[ 1Exdb IICT6..T5GbX.  IP67

LIIL T6 -61°C= ta< +60°C T5 -61°C= ta< +70°C;
T |

w [ b l

OEx 1a IIC T6..T5 Ga X.

T6 -61°Cs tas +60°C T5 -61°Cs tas +70°C]|

P[c]

ITponomxenue npuiioxxenus I

POCCUPICKAST ®F/AEPALINSE
AQ "Hl'n\' BuI”
C/IB-SMART- @-@-—-

N[ X 1 [@] 204 e

I-F-l-l- - ll ]
a

—

U1<24B I1<100MA Ci<10m®.Li<0.15: 1. Pi<0.8B1]

Ul T
) A%

lExdb OCT6.T5GbX
1aIICT6.. T3 Ga X

1°C ta< +60°C T3 -61°Cs tas +70°C:

U1<74B Ti<100mA Cx<10xd> L1<0.15uT 1 Pi<0 8Bt

TR Y

POCCUVICKAST ®EAEPALINSA

\ AO HIK  BUIT
L [CAB-SMART-Exdia— [ |-[7]-[2 ]-[7]-
bl @000l Lo

Ngm @ 200z 2 |

[lpuren mMapkupobku:

= \@ POCCIICKAS! OE/IEPALIIS
AO “HIK  BMII

[ C/AB—SMART-Exdia—f1/1-1430-01-51I1
t10-015-40kMa-25-R5485-K02-M1-H
AI'BP.406239.010T7

OcranbHoe Ha pucyHke I'.1.

[lpurep maprupobxy:

‘”\@ POCCHTICKAST ®EAEPALINS
A0 "HIIK BuI”

CB—SMART-Ex—//1-1430-01-9[11

‘] t10-015-40kMMa-25-RS485-K02-M-H
ATBP.406239.010TY

POCCUVICKASE QEAEPALINS
A0 'HIIK  BuM”
CAB-SMART-Exd - [a]-[7]-[z ]-[7]-
a

Ne [ X [@] 204 ] =.

=

[lpurep maprupobxy:
’UCCIIV[CI\ I ®EAEPALIVS

W\@
AO "HIK  BUIT

lﬂ CAB-SMART-Exd-//1-1430-01-3111
t10-015-40kMa-25-R5485-K02-M-H
AI'BP.406239.010T7

Pucynoxk I'.8 MapkupoBka cepTu(UKarinOHHBIX U 00BEKTOBBIX TaOIHUYEK
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[Iponomkenune npunoxenus [’

Koasijo
HB 5’ o 063-068-30-2-3
30610 n.26 TOCT 18829
18 (‘Mim é’emm 7;,?5’- 14-1
\TH on.zam. Moauypemax
my - HHATHM-221 30 Monuypema
t\‘ & FoCT 9433-80
A > 3.7
,
_Ra32/"
5
(w %
| R N =7 RH
B E | S;
> :s'")'@ 2.9 L o/ N glfs
4| 5% BR= 55 988
Lhr-j‘ §§ NP . ‘-[_:!‘ §§
£ B~
= EE ‘ ° 'é
=1 r 5
5 wulll
o /Ra3.2
Koanio =/ =TT
063-068-3()-2-3 -
IrocT 18829
Pesnra 7-B-14-1

don.zam. ﬂonuyjpemaﬁ
Adunpen 1-167

Bunr M4xSuepix.crans 5/12 D}N;’S?S
Llafiva 4 nepx.crams A2 DIN 127 Bl - — Busr MaxSnepx.crans A2 DIN7985

Cronoperiie Mo5X1,5 Mlajitoa 4 wepax.ctams A2 DIN 127 B

CTeKIO0TeKCTOIHT Cronopenne M63x 1,5
CD-2-35-1 kn-1.5IOCTI0316-78

Pucynok I'.9

Hcnonaenune npeodpazoBaressi ¢ KPBIIIKON CO CTEKJIOM (cM. pucyHok I'.1)

18 D63 aR 023
“ " ) -068-30-2-
B3peih TOCT 18529 (7-
Chvasxa 10, 5min Pessna 7-B-14-1 5 2 ; f}
LHATHM-221 = don.zar. (loauypemar
TOCT 9433-80 Agunpen 1-167
Koasuo .
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[Iponomkenune npunoxenus [’

Hcnonuenue npeoOpazoBaTesiss KOHCTPYKTUBHOTO HCIIOIHEHUS S 110 Tabnuie A.6
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[Iponomkenune npunoxenus [’

Hcnonuenue mpeobpazoBareliss KOHCTPYKTUBHOTO HCIIOTHEHUS S 110 Ta0nuiie A.6 ¢ KPBIIIKOH CO CTEKJIOM.
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Hcnonuenue mpeobpazoBareliss KOHCTPYKTUBHOTO HCIIOHEHUS S 110 Ta0nuiie A.6 ¢ TITyXO# KPBIIIKOH.

[Iponomkenune npunoxenus [’
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IMpuaoxkenue /I
Cxema 2JeKTpUUECKUX COEAMHEHUH TpeoOpa3oBaTesei B3pbIBO3ALIMILIEHHBIX UCTIOTHEHUH

S » [Muranue
o+—»

B3priBoonacHast B3preiBoGe3onacHas
30Ha JIuaus 30Ha
10 +IIutanue CBSI3U o+
o bsiok nutanusa
O6mumn
20 O —
CJIB-SMART-Exd 3 -DATA
O +DATA ychOﬁCTBO
4 O
I10JIB30BaTCIIsA

7] WnTepdeiic
= RS485

Pucynok J[.1 — Cxema BHEIIHUX 3JIEKTPHYECKUX COSAMHCHHM TpeoOpa3oBarTesei

CJIB-SMART-Exd

BspeiBoomnacHas BspriBobOe3omnacHast
30Ha JInuns 30Ha

+IIutanue CBSA3H

10 O+ O > Muranue
O6mui o+—»

20 O—¢

CJIB-SMART-Ex(Exdia) -DATA apbep

30 O  HCKpOOE30MacHOCTH
+DATA O ——> Uurepdeiic

40 o O+—— RS485

Pucynok /1.2 — Cxema 3JeKTpU4ecKUX coelMHeHUH mpeoOpa3oBaTeneit
CIB-SMART-Ex, CIB-SMART-Exdia

BspeisoomnacHast B3preiBoGe3onacHas
30Ha JIunus 30Ha
+IIutanue CBSI3U

10 O+ BM-Ex O] > TMuranne
CJB-SMART-Ex —IluTanue o O
C/IB-SMART-Exdia3 O O -DATA ot+——> ggzgrédwc

4 o TPATA O +DATA or—>

5 o-f GND.RS O GND_RS

BII - 6510k mutanus mis CAB-SMART-Exd

BIT-Ex - uckpoGe3onacHbiii 610K nuTanus ¢ 6apbepoM nckpodesonacHoctu tonbko wiss CJIB-SMART-Ex (Exdia)

Pucynok /1.2 — Cxema 3J1eKTpUIeCKIX COSTUHEHHH mpeoOpa3oBartelieii HCIIOTHeHUS S 1Mo Tabi. A.6
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Hpuioxkenue E
Hacrpoiika mpeoOpa3oBaterneii JaBIeHUs C MOAYJIEM UHIUKAIINH

B nanHoM mpuwiiokeHWH NMpUBEACHA WH(OPMALUS O MOATOTOBKE K AKCIUTyaTalllH, PEKUMax pabOThI
npeoOpa3oBaressl 1aBJICHUS C UHIUKATOPOM MPHU SKCILUTyaTall|H.

VYcnoBHbIE 0003HAUEHUS:

Pmax — MaKCUMaJbHbIA BEPXHUM MIPEIEN H3MEPEHUH;

Pp — BepxHuUil mpeiei U3MepeHu;

Py — HWKHUM nIpeaen n3MepeHui;

dP — nuana3on u3MepeHui naBiaeHus ot Py 10 P (Juist Bcex npeoOpa3oBaTerneil JaBieHus, KpoMe
JAB).

1 KoHTpoJIb HACTPOIIKH MapaMeTPOB NMpeodpa3oBaTeJieil 1aBJIeHUs

Jlis moAroToBKU mpeoOpa3oBaTels JAaBICHUS K HKCIUTyaTallMM OCBOOOAMTE AOCTYH K KHOINOYHBIM
MEPEKIII0YaTEeNsIM MOAYJISl MHAWKALUY, OTBEPHYB IPO3PAYHYI0 KPBILIKY ITPe00pa3oBaTes 1aBIeHUsI.

Onepanys KOHTPOJISI HE OKa3bIBACT BJIMSHUS Ha BBIXOJIHOM CUTHAI IpeoOpa3oBarTesl 1aBICHUS.

IlepeyeHb KOHTPOJIMPYEMBIX MMapaMeTPOB MpeoOpa3oBaTessl aBICHUS, PeKUMOB HACTPOEK U CUMBOJIOB,
oToOpakaeMbIX Ha [UCIUIEe WHAMKATOpa, yka3zaH B Tabmuue E.1. Beibop koHTpommpyemoro mnapamerpa

OCYLIECTBIISMTE ITOCIIEI0BATEIBHBIM HAXKaTHEM KHOIIKH «@» (npu nepBOM HaXKaTHUU C yIEP>KAHUEM B HaXKaTOM
COCTOSIHUM HE MeHee 3 CeKyHJ), IIpU 3TOM Ha JAUCIUIee HMHAMKATOpa OTOOpPakaloTCs COOTBETCTBYIOIIME
u(pOBBIE 3HAYEHUS YCTAHOBIICHHBIX KOHTPOJHPYEMBIX IapaMeTPOB WM CHMBOJIOB PEKHMOB HACTPOEK
(tabmunps! E.1-E.4), coxpansemsle B TeueHre 10 cekyH, eciii He IPOU3BOIUTCS CIENyIollee HaKaTHe KHOIKU

«\Vy.

Beixoq w©3 pexuMa KOHTpOJIE HAcCTPOEK MapaMeTpoB IpeoOpa3oBaTelis MAAaBJICHUS IPOUCXOAUT
aBToMaTuyecku uepe3 10 CeKyH/ OT MOCIIEHEr0 HaXKaTHsI KHOTIKH.

Mepiianre CHMBOJIOB MHAWKATOpa PEXUMOB TaOmuIbsl E.1 CUTHATM3UPYIOT O COCTOSIHMM BXOXKICHUS B
PEXKHUM W3MEHEHHUS [TapaMeTPOB HACTPOUKH.

HoBbIii UK KOHTPOJISI HACTPOEK MapaMeTpOoB IpeoOpazoBaTeisl AaBJIE€HUS BCETJja HAUMHAETCS C KOHTPOJIS
pexxuma 1 B Tabnuie E.1 (ABTOMaTndeckasi ycTaHOBKA HYJIEBOTO 3HAUCHUS TABICHHUS).

%
xl'c/cm? kl'c/m?
O @ O

a xila Mrila

KHOIIKa AJ1 BXOJda M JIBMXKCHUS 110 MCHIO U
U3MCHCHUIO YHUCJiIa

COXpaHEHHsI HACTPOCK, BHIOOD MOJIOKEHHS
WU3MEHSEMOI0 YUCIa

G KHOIIKa OJI BbIXOJa U3 MCHIO 0e3

?2? KHOIIKA [T BXO/1a B pETaKTUPOBAHKUE U
COXpaHEHUs1 HOBOM HACTPOMKHU

Buemnuii BUI MHAMKATOpAa U HA3HAYEHUE KHOMOK
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Tabnwumna E.1 — Pexumbl HACTPOEK U CUMBOJIBI MHIUKAIIMU TTAPAMETPOB

[Iponomxenune npunoxenus E

Homep H C
aHMeHOBaHHeE pPeKUMa HMBOJIBI HA
pexxuma e p IIpumeyanus
HACTPOHKH HACTPOHKHU HHANKATOpe
1 ABTOMaTHYECKAasl yCTAHOBKA HYJIEBOTO «Mepranuem» TeKyInuX
3HAYEHUS TABIICHUS €IMHUI] U3MEPEHUS
2 EnuHuer usMepeHust Wiin mpoIeHThI OT s «Mepianrem» TeKyIux
JUarna3oHa u3MepeHuit - ’- ,-’ - €IMHUI] U3MEPEHUS
Mepuanue Mexy
e cuMBoaoM —dP- u
3 YcTaHOBKA BEPXHETO Tpeena LA TEKYIIUM
(muamaszona) usmepenuii (dP) - ,—f f—' - YCTaHOBJICHHBIM
BEPXHUM TIPEIEIIOM
U3MEPCHUS
& Mepuanue Mexy
fe/ad do/u cumBojioM —HII- u
YcraHoBKa HUKHETO IIpEaeIia o ofle e
4 9 - TEKYIIUM
(nmanasona) usmepenuii (dP) - H I , -
YCTaHOBJICHHBIM
3HAaYEHUEM
0,2c; 04c;
5 Br160op BpeMeHU yCTaHOBICHUS 0,8¢c; 16c¢; Bpewms ycranoBienus ¢
(memmihrpoBaHUS ) BEIXOJHOTO CHTHAIA 3,2¢c; 64c; «MEPILIAHUEMY TUCTLIES
12,8¢c; 25,6 c;
%
SR WNHpukanus pe:xuMoB
1] xla _MDNa
6 Kanu6poska - - KaJMOpOBKHU B
I_ H L tabiuue E.2
VYcranoska PIN — koza Ha 3amuT -
7 1 Ly ,‘ ) ,-; «Meprianue» CUMBOIIOB
W3MEHEHUS TapaMeTPOB - -
8 Bo3sBpar k 3aBoJICKUM HacCTpoikam «Mepranue» CUMBOIIOB
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Taonuuna E.2— CuMBOJIBI HHAMKAIMY PEXKUMOB KAIHOPOBKU

[Iponomxenune npunoxenus E

Ig;“:le;)a HaumeHoBaHue pe:kuma CuMBOJIBI MpuMeqanus
P KAJUOPOBKH Ha MHAMKATOpe P
KAJIHOpPOBKH
1 Kanmu6poska «nyss» AL H— =D= :>= H‘H —
Kamubposka BITM nuana3ona UC UCi -l UDU
2 HU3MEPEHHI MpeoOpa3oBaTeIIst U- l-l -U U-U —

JaBJICHHUA
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[Iponomxenune npunoxenus E
1.1 ABTomaTrHyeckasi yCTAHOBKA HYJ1€BOI'0 3HAYCHHS JABJICHHUS
Buumanmue! Onepanus "' ABToMaTH4YecKasi yCTAHOBKA HYJIEBOI0 3HAYEHHUSI JaBJICHUS ' BbBIIIOJIHACTCS
IIPU JABJICHUM Ha BXOJIE B JaTUMK, PABHOM HIDKHEMY IIpeZiesly U3MEpeHus (HyJIeBOMY U30bITOUHOMY

JABJICHUS JUIsl BCEX JIATYMKOB, KpOME JaTUUKOB aOCOIIOTHOTO JaBiieHus). Onepaiusi 3KBUBaJICHTHA
onepanuu kanuOpoku Hyns AL o m.1.7 mpunoxxenus E.

Onepanuio HaCTPOUKHK OCYIIECTBIISIUTE B CIEAYIOLIEH MOCIEI0BATEIbHOCTH:

- HA)KMUTE Ha KHOIIKY «&» U yAepXKUBaiTe ee He MeHee 3 cekyH . (pekum 1 Tabmwmisr 1).
Ha unnukartope oToOpakaeTcsi MeplLaroliee TeKyLee 3HaU€HNUE AaBJICHUS.
%

cae’ lc/u’

- JUIS YCTAaHOBKH HYJIEBOT'O 3HAYEHHUS BBIXOJHOTO CUTHAJA HAXaTh KHOMIKY «i:?». YcTaHoBUTCS HYJIEBOE
3HAYEHHUE JIaBJICHUS U IPOU30UIET aBTOMATHUECKUIA MTePEeX0/l B PEKUM U3MEPEHHsSI BXOJHOTO JIaBIICHUS.
Ilpumeuanue:
Ecnu He mpou3BOANTh HU KaKUX ACUCTBUIN (HaXaTHs KHOMOK), To yepe3 10 cek. mpoucxoauT
ABTOMATUYECKUI MEPEX0]] U3 PEKUMa YCTAHOBKHU HYJIEBOTO 3HAYCHHS B PEKUM U3MEPEHUSI.

1.2 Pexum BbIOOpA eIMHUI] U3MEPEHHs
Haxxatp u ynepxuBath He MeHEe 3 CEK. KHOIKY « V ».

ITocnepoBaTenbHO HAXKUMATh KHOIIKY ((G» A0 IMOABJICHHUA CIICAYIOIMIUX CHMMBOJIOB!

ic/en xie/u?

=FE &=
Knonkoiu «*»HpOI/I?;BeCTI/I BXOJ B PEXKUM PEIAKTUPOBAHUS €AMHUL U3MEPEHUS.
Ha naaukarope HauMHaeT MepLaTh paHee YCTAHOBICHHBIN CUMBOJI €IMHUL] U3MEPEHUS.
Haxxnmas kHOnKy «G» U3MEHUTD €IUHUILY U3MEPEHUSI.

Knonkoi «i?s?»COXpaHI/ITB BBIOPAHHYIO €IUHUILY U3MEPEHUSI.
CHMBOJI €IMHUIBI N3MEPEHUS TIEPECTAET MEPLIATh.

Knonkoiu «@» IIPOU3BECTH MEPEXO/] B CIECAYIOINNA PEKUM MEHIO UM KHOIIKOU «G» [IPOU3BECTU BBIXOJ B
pEeXUM U3MEPEHHUS.
Ilpumeuanue:
Ecnu He mpon3BOIUTh HU KaKUX JeMCTBUH (HaXaTUs KHOIOK), TO yepe3 10 cex. MpoucxXoauT
aBTOMATHUYECKUH MEepeXxo]] U3 peKuMa YCTAaHOBKH €IMHUI] U3MEPEHHUSI (C COXpaHEHUEM MOCIeIHENH HACTPOUKN)
B PEXKUM U3MEPEHU.

1.3 ¥YcranoBka BepxHero nmpeaena (1mana3ona) usmepenus (BITH)
Haxatp u ynepxuBath He MeHee 3 CeK. KHOIKY « V ».

ITocnemoBaTeabHO HAXKUMATH KHOIIKY «@» A0 MOSABJICHUA CICAYOINUX CUMBOJIOB:
%

xlo/n’

Crpanwuria 63 u3 88 AT'BP.406239.001-16P3 m3m.11



[Iponomxenune npunoxenus E

Ilpumeuanue:
[TporcxomuT Mepranue MeXIy cuMBOJOM -OP- M TEKyIIMM yCTAaHOBJICHHBIM 3HAYECHHEM BEPXHEro Mpeelia
HA3MEpPEHUSL.

Knomnkoi «*»HpOI/IBBeCTI/I BXOJl B peXUM penaktupoBanus BITN.
3naueHue Tekyuero 3Hadenust BIIM naunnaet mepuars.

Knonkoiu <<G>>Bbl6paTB HoBO¢ 3HayeHue BIIM u3 cranmaptHoro.

,HJ'IS[ COXpaHCHUA BBI6paHHOl"O 3HaA4YCHUA H606XOI[I/IMO HaXXaTb KHOIIKY «i‘:?».
HpOI/ICXOI[I/IT Iepexoa B OCHOBHOC MECHIO.

Ecnu 3HaueHne He HY)KHO COXpaHATh, TO HEOOXOAMMO HaXXaTh KHOIIKY «&». [Ipoucxoaut nepexon B pexum
OCHOBHOT'0 MEHIO.

1.4 ¥YcranoBKka HM:KHeEro npejena (quana3ona) udmepenus (HIIN)
Haxatp u ynepx«uBath He MeHee 3 CEK. KHOIKY « V ».

HOCJIGI[OB&TCJII)HO HaQXUMATb KHOIIKY ((&» A0 MOSBJICHUA CICAYIOINX CUMBOJIOB:
%

¢ xic/u’
Ns xils _Mils

Ilpumeuanue:
[Ipoucxoaut mepuanue Mexry cumMBosioM -HII- 1 TekynuMm ycTaHOBIIEHHBIM 3HAUYEHUEM.

Knonkoiu «ﬂ?»npomBecrn BXO0J B pexuM penaktupoanus HITN.
3nauenue texkyuero 3HadeHus HIIM naunnaer mepuars.

Knonkoiu «G»Bm6paﬂ, HoBoe 3HaueHue HIIW u3 cranmapTHOTrO.

Z[J'IH COXPAaHCHUA BBI6paHHOl"O 3HA4YCHUA HCO6XOI[I/IMO Ha’XXaTb KHOIIKY «i‘:?».
HpOI/ICXOI[I/IT nepexoa B OCHOBHOC MCHIO.

Ecnu 3HaueHune He Hy>)KHO COXpaHATh, TO HEOOXOAMMO HaKaTh KHOIKY <<&». [IpourcxoauT nepexon B pexum
OCHOBHOT'O MEHIO.

1.5 BpiOop BpemMeHnn ycTaHoBJieHus (qeMn¢pupoOBaHus) BHIXOJHOI0 CUTHAJIA
Haxatb u ynep>xuBath He MEHEE 3 CEK. KHOMKY « V ».

ITocnenoBareabHO HAXKUMATH KHOIIKY «&» A0 IOSABJICHUA paHEC YCTAHOBJICHHOI'O 3HAUYCHUA BPECMCHHU
YCTAHOBJICHUA (ILCMH(I)I/IPOBB.HI/IH) BBIXOJHOI'O CHUT'HAJIA.
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[Iponomxenune npunoxenus E

BXOI[ B PCKUM PCAAKTHUPOBAHUA OCYILICCTBIIACTCSA KHOIIKO# ((ik» 3HadyeHHe BPEMCHH HAYMHACT MCPUATh.

wc/on? lc/u’

N3menenne 3Ha4eHUsI BPEMEHU U3 Psiia 3HAYCHU KHOIIKOM «G».

Knomkoit «iﬁ?» COXpaHHUTbh BEIOpaHHOE 3HAYCHUE. 3HAYCHUE BPEMEHH IEePECTAET MEPLATh.

[Tepexon B cineayromuii pesKuM MEHIO — KHOIIKa «&».

BBIXOI[ B PCXKXHUM U3MCPCHUS — KHOIIKA ((G».

1.6 KaaubGposka
Ilpumeuanue — Kanubposxka npeobpazosamenisi 0asienus — YCMAHOBIEHUE MOYHO20 COOMEEMCMEUs
(npu nomowu 06pPA3yOBLIX CPEOCM8 NOBEPKU) HAUATbHO20 3HAUEHUs. 8bIXOOHO20 CUSHANA npeobpazosameinel
0asieHus HUdMCHeM) npeoeny uzmepeHull PH unu, ons npeobpaszosamerneti daenenus /[UB, eepxnemy npeoeny

UMepeHull paspexicenus Pg (-) ¥ COOMEEMCMEUE KOHEYHOZO SHAYEHUA 8bIXOOH020 CUcHALA npeobpazoeames
oasneHus 8epxHemy npeoeny uzmeperuti P g Wi 0115 npeobpazosamereti dasnenus /[{UB, eepxnemy npeoeny
usMepeHuti uU30bIMOUYHO20 0ABIeHUS Pg.

B mporecce skcrutyaranuu npeoOpas3oBaTelieil IaBiICHUs MO0 Mepe HEOOXOTUMOCTH (HampuMmep, Npu
MIPOBE/ICHUH MTEPHOANYECKON TIOBEPKH) CIIEAYET MMPOBOANUTH KAIMOPOBKY B COOTBETCTBHH C JTAHHBIM Pa3JICIIOM.

Jiis kanmuOpoBKH mpeoOpazoBaTens AaBICHHsI COOpaTh CXEMYy C MOJKIIOYCHUEM O0pPa3llOBBIX CPEICTB
3aJJaHus JaBJICHUS 1 KOHTPOJISI BRIXOJHOTO CUTHAIA 1o MeToauKe rmoBepku MIT 95-221-2013.

[TorpemHocTts KanuOpOBKM B TOYKE, OIpenesnseMas CyMMapHOH MOTPENIHOCThIO HpPUMEHSIEMbIX
00pa3IoBBIX CPEJICTB, HE JOJKHA MTPEBBIMIATH 1/3 MOrpemHoCTH Tpeodpa3oBaTes TaBICHHS.

Haxatb 1 ynepxuBath He MEHee 3 CeK. KHOTKY « V ».

IlocnenoBareabHO HAXKUMATh KHOIIKY ((&» A0 TTOABJICHUA CICAYIOINUX CUMBOJIOB:

%
/o’ dc/u’
fa «fle Mle

Bxon B pexuM KaauOpOBKH OCYIIECTBISETCS KHOMKOM «52?».

Bo160p myHKTOB KanuOpoBKu U3 psijia no tabnuie E2 ocymiecTBiaseTcs: KHONKON «G».

HpOI[OJ'DKeHI/Ie MMPUIIOKCHUSA E
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Kanu0poBka «HyJ1s1»
Ha unaukaTtope oroOpakaercs CUMBOJ:

-00 -

Knomnkoii «*» MIPOM3BOUTCS BXOJI B P&XKUM KaTuOpoBKHU «HYJsD» AL
Ha nnaukanuu HadynHaeT MepLaTh TEKylllee 3Ha4YeHHe JaBICHHUS.

Knonkoiu «iﬁ?» MIPOU3BECTH aBTOMATHUYECKYIO KamuOpoBKy «HYs»» ALIIL.
ABTOMAaTHYECKHIA BBIXO]] B TIOJPEIKUM KATHOPOBKH.

Kaauoposka BIIN nnanazona usmMepeHui
Ha unaukaTtope oTrobpaskaeTcst CUMBOI:

-dP-

Knonkoi «?23’» IIPpOU3BCCTHU BXO/ B PCIKUM KaJ'II/I6pOBKI/I Juaria3o”a.

Ha unaukanyy HaunHaeT MEpHaTh TCKYLICC 3HAUCHUC BIIN YCTAHOBJICHHOI'O OIAaBJICHUA.

Knomkoit «?2?» MIPOU3BECTH ABTOMATHYECKYIO KATMOPOBKY JHAIIa30HA.
ABTOMaTHYECKHI BBIXOJ] B TIOJPEKUM KaTHOPOBKHU.

Bpixos B OCHOBHOE MEHIO — KHOITKA « L.

Bbixoj B pexxuM U3MEpEHus - HaKaTh U YACPKUBATh HE MEHEe 2 CEK KHOIIKY «G».

1.7 YcranoBka PIN — koga Ha 3amuTy U3MEHEHUs MApaMeTPOB

Haxatn u YACPKNUBATH HE MCHCC 3 cek. KHOIIKY «'V ».

HOCJ’IGI[OBaTCJ'II)HO HaOXXUMATb KHOIIKY «@» A0 MOSBJICHUA CICAYIOINUX CUMBOJIOB:

Ecnu PIN-kozx He ycTaHOBJIEH, TO HAYMHAET MEPLIATh CUMBOJI

U
Ecmu PIN -kox ycTaHOBJIEH, TO HAUMHAET MEPLATh CUMBOJI

a. PIN-kox He ycTaHOBJICH

Bxon B PCKUM OCYHICCTBIIACTCA KHOIIKOM «i:?».

Bxon B pexxum ycranoBku PIN - koaa mpon3BoAUTCS KHOMKOM «iﬁ?»
Ha nnaukaTtope HaunHaeT MeplaTh MepBbIid pa3psi:

N3menuts 3Hauedue ot 0 10 9 KHOIKOM <<G».

[lepexon k cienytroniemMy paspsily IpOU3BECTH KHOIKOM «G».

[Iponomxenune npunoxenus E
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Coxpanutsb BBeaeHHbIN PIN - koa kHOMKOM «*».
Ecnu HeoOxouMo BBINTH B OCHOBHOE MEHIO 0€3 COXpaHEHUs Mapoiid HeoOX0IUMMO HaXaTh U yAEpKUBATh HE

MeHee 2 ceK KHOIIKY ((G». HpOI/ICXO,Z[I/IT nepexXoa B IYHKT OCHOBHOI'O MECHIO:

Lod

0. PIN-kox ycTanoB/1eH

Bxon B pexxum yctanoBku PIN - koga mpou3BoaUTCsS] KHOITKON «?2?»
Ha nnaukatope HaunHaeT MepuaTh NEPBBIA pa3psl:

M3mennts 3HaueHue oT 0 1o 9 KHOIKOIH «G».

[lepexon k cienyrouiemMy paspsily IpOU3BECTH KHOIKOM «G».

[TpousBectr BBOA PIN - KOIa KHOITKOH « WS ».
Ecnu BBeIeHHBII MTapOiIh COBIAAACT C JICHCTBYIONINM, TO HA HHIUKATOPE BHICBETUTHCS CUMBOJT:

CBI/IIIGTGJII:CTByIOHII/If/'I O TOM, YTO KOJ INMPHUHAT U 3alllUTa CHATA.
HpI/I HCCOBITaJICHNH BBCACHHOI'O IIApPOJIA C HeﬁCTBYIOIHHM Ha HHAUKATOPEC BBICBCUUBACTCS CUMBOJI:

‘ El- I~

1 BHOBb ITOABJIAIOTCA MUT'arOIIMEC CUMBOJIBI:

HeoOxoaumo BBeCTH NpaBUIIbHBIN HapOJIb.

Ecmu HCO6XOJII/IMO BBIITH B OCHOBHOE MEHIO HeO6XOI[I/IMO HaXaTb U YACPKUBATH HC MCHECC 2 cex KHOIIKY ((@».

BHUMAHHE!!!
3amuTa BHOBb HAYHHAET AelCTBOBATh, KAK TOJbKO NPOU30111e] BbIX0] B Pe:KUM u3Mepenus. J{is Toro,

YTO OBl IOJTHOCTBIO CHATH 3aLIUTYy HeoOxoaumo BHavaie BBecTu PIN - koa, BHOBb 3aiiTH B MyHKT fod "

YCTaHOBHUTH 4-€ HyJIS.

HpOI[OJDKeHI/Ie MMPUIIOKCHUSA E

Crpanwuria 67 u3 88 AT'BP.406239.001-16P3 m3m.11



1.8 Bo3Bpar K 3aBOJCKHUM HACTpoOiiKaM

Haxatb u ynepxxuBaTh He MeHEE 3 CEK. KHOMIKY « V).

HOCJ’ICI{OB&TCJ’IBHO Ha)XUMATb KHOIIKY ((@» A0 IOABJICHUA CIEAYOIINUX CUMBOJIOB:

Bxox B pesxuM oCy1IecTBIISIETCS] KHOITKOM «?2?».
CuUMBOJIBI HAUMHAIOT MEPLATh.

Jly1s Bo3BpaTa K 3aBOJACKUM HACTPOWKaM HEOOXOAUMO HaXKaTh KHOMKY «'ii\?».
Hacrpoiiku Bo3BpamarTcs K HACTPOUKaM M0 YMOJTYaHHUIO B COOTBETCTBUU ¢ Tabmuuei JI12. Ycranoka «0» u
BIIN nuana3oHa BO3BpAILAETCs K 3aBOJACKUM HACTPOMKAM.
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2 Pexxum n3mepeHust

[Iponomxenune npunoxenus E

Ha nucnnee nnaukaropa npeoOpa3oBaTesis JaBJICHHUs B PeXKUME U3MEPEHUs 1aBIEHUS OTOOpaxaeTcst:

a) BEJIMYMHA U3MEPSEMOro AaBJEHUs B LU(POBOM BHJIE, B YCTAHOBIIEHHBIX IIPH HACTPOMKE €JUHMLIAX
M3MEpPEHUS WIN B IPOLEHTAaX OT YCTAHOBJIEHHOI'O AMANa30Ha U3MEPEHU.

[Tpenensl oToOpaXkeHHsI W3MEPSIEMOro MAABJIEHHS B 3aBUCUMOCTH OT HOMHHAJIBHON CTATHYECKOH
XapaKTepUCTUKH ITpeoOpa3oBarels JaBlieHUs yKa3aHbl B Tabnauue E.3.

Taonuma E.3

HomuHanbHas cTaTHyecKasi XapaKTePUCTHKA
npeodpa3zoBarte/isi 1aBJICHUS

IIpeneanl oToOpaxenuns
U3MepsieMoro J1aBJIeHus

BO3pacTaromas

ot munyc 0,015Pg 1o 1,1Ps

yOBIBaromas

ot munyc 0,1Pg 1o 1,015Pg

0) MHIUKaIMs CMMBOJIOB Ha JHCIUIeE MHIMKATOpa Ipeodpa3oBaTeis NaBJICHHUS B PEKUME OTKa3a WM
BBIX0/JIa M3MEPSEMOT0 IaBJICHUS 32 TIPeAeibl, yka3anHsle B Tabuuue E.3, coorBercTByet Tabmuie E.4.

Taonuuna E4

CuMBOJIbI HA HHAUKATOPE

Conepxanue pexuma
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Hpuiaoxkenue K
[TpoTokon oOmMena mpeoOpa3oBarenei

1 Onwucanune nporoxkoiaa ModBus RTU

1.1 Tporokon ModBus RTU (manee ModBus) onpesiensier cTpyKTypy COOOIICHHI, KOTOPast HCIOIb3YeTCs
U PacIio3HAETCs YCTPOICTBAMU, MOAKIIOUEHHBIMH K KaHaITy Mepe/layy JaHHBIX (MarucTpaiy Wil JTUHUH CBSI3N).

1.2 ModBus omuceiBaeT criocod 3arpoca yCTpOMCTBOM JIOCTYIA K APYTUM YCTPOMCTBaM, CIIocod OTBEeTa Ha
3arpochl, METO/bI OIpeieJIeHHs OIIMOOK U peaKlUy Ha OLIMOKH.

1.3 ModBus ycraHaBiMBaeT, KaK YCTPOMCTBAa pacloO3HAIOT IMpPEAHA3HAYCHHBIC IS HUX COOOIICHUS,
OTIpECISAIOT MPEANHCAHHbIE UM JIEHCTBUS, BBIIESAIOT JaHHbIE WU MH(OPMAIIMIO U3 COOOIICHUI, a TaKXKe KaK
ycTpoiicTBa GOpMHUPYIOT GopMaT OTBETHOTO COOOIICHHMSI.

1.4 ModBus mpeamonaraeT OQHO aKTHBHOE (3alpalinBarolnee) yCTpoicTBo B tuHuU (Mactep — Master),
KOTOpPOE MOJKET OIpaIliBaTh MHOXKECTBO MACCHUBHBIX MOJYMHEHHBIX YCTPOUCTB (Slave), oOpamasce K HUM IO
YHUKaJIbHOMY B JINHUU aJIpecy.

1.5 Cwunrakcuc xomann ModBus mo3Bomsier anpecoBaTh 247 yCTpOWMCTB, MOJAKIIOYEHHBIX K JIMHHU.
OrpannueHue ajapecHoro mpoctpaHcTtBa (247 BmecTo 255) NPUHATO UIsI BO3MOXKHOCTH —peaTU3ariiu
JIOTIOJTHATETHHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH (ITOMCK YCTPOUCTB, IOUCK HOBBIX YCTPOUCTB U T.IT).

2 duznyecKHe XapaKTePUCTHKH KAaHAJIA Nepeaayu JaHHBIX

2.1 Croco0 nepenauv JaHHBIX - ACHHXPOHHBIH MTOTYIYTUICKC.

2.2 CxopocTb Inepeaaun BeIOupaeTcs u3 psja 3Hauenuit 1,2 k6ox; 2,4 k6ox; 4,8 k6ox; 9,6 k601, 19,2 k6o,
38.4 x6o0x; 57,6 kOox; 115,2 k6o,

2.3 ®opwmat nocbutky (Kaapa) pukcupoBan (cM. pasuen 4).

2.4 MakcuMallbHOE KOJIMYECTBO YCTPOUCTB B OIHOM ceTH 0e3 moBTopHUTene — 32.

2.5 MakcumaiabHOE pacCcTosTHUE Tiepeaaun 0e3 mosropureneid — He 6osee 1200 m.

2.6 Ilo ymoigaHHIO CKOPOCTH Tepenadyn yCTaHOBJIEHA B 3HadeHHu 9,6 kO6on, angpec — 0XO01, ecnu uHbIe
3HAuYEHUS HE 3a/IaHbl B 3aKa3e.

3 O06meH coodmeHusimu B iuHun cBsa3u (pexnmbl MASTER u SLAVE)

3.1 ModBus noapasymeBaeT HalM4yue B JMHHUU TOJbKO oaHOro Bexyuiero ycrpoictBa (MASTER) u
MHOKECTBa (BO3MOYKHO TAaKX€ TOJIBKO OJIHO) TOYMHEHHBIX MM BEIOMBIX ycTpoicTB (SLAVE).

3.2 KomanaHo-nH(popMaMoOHHbII 0OMEH COOOIEHUSAMHU B JIMHUU CBS3U PeaTn3yeTcs 0 METOAY BeLyluii-
Beombii (MASTER-SLAVE) B makeTHOM peXuMe TO MPHUHIUIY «KOMaH/Ia-OTBET», MPU KOTOPOM TOJIEKO
MASTER moxet HauaTh 0OMeH (BbinaTh 3ampoc). [lomunnennsie yerpoiicta (SLAVE) mo 3anpocy Benyiero
NIPUHUMAIOT JaHHbIE, IEPEAA0T 3alpalliBaeMble JaHHBIEC WIIH BHIMOJIHSIOT YKa3aHHBIC BEAYIIUM JICHCTBHSL.

3.3 MASTER moxer oOpamarbcsi K KOHKPETHO aJipecyeMoMy YCTpOMCTBY. MHMIMaTHBa NpOBEAEHUS
oomena Bcerga ucxoaut or MASTER. Benomble ycTpoiicTBa Beceraa «ciymaroT» nuHuio cBss3un. MASTER
noJaér 3anmpoc (MOChLIKa, MOCIE0BATENIbHOCT OAalT) B JMHUIO M MEPEXOAUT B COCTOSHHUE MPOCITYIIUBAHUS
JIMHAY CBs3U. BemomMoe ycTpoiicTBO OTBEYAET Ha 3arpoc, MPHUILIEAIINI B €ro aapec.

3.4 Oxonvanue orBeTHOM nockliku MASTER onpenenser no BpeMeHHOMY MHTEpBAIy MEXAy OKOHUYaHHEM
npueMa mpeAplayniero OaifiTa W HayalloM TpUeMa CIeAylomero. Eciu 3TOT WHTEepBal TNPEBBICHI BpeMs,
HeoOxonuMoe i mpuema 1,5 OGalT Ha 3aJaHHOM CKOPOCTH TMepenayd, MpHeM Kaapa OTBETa CUHUTAeTcs
3aBEpIICHHBIM.

35 MASTER wmoxer mepenaBaTh cleayroliee cooOIIeHne (Apyromy y3iIy WIH TOMY 3Ke€) cpasy Io
MOJTYYEHHUI0 OTBETA Ha Mpeapiayiiee (JITn00 OKOHYaHUIO BPEMEHU OKUJIaHNsA).

3.6 IIpu HEBO3ZMOXKHOCTH BBINOIHUTH peanucanublie aeictBus SLAVE popmupyert coobiienue o6 ommodke
M OTCBUTAET €T0 KaK OTBETHOE COOOIICHHE.

3.7 Mactep MOXeT o0pamiatbcsi KO BCEM YCTpOHCTBaM B JMHUM 1o azapecy 0 (oOmecereBoil aipec).
Benowmeie ycTpoiicTBa Ha KOMaHBI ¢ O0IIECETEBBIM aIPECOM HE OTBEYAIOT.

ITponomxenue npuioxxenus XK
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3.8 NUndopmanms nepenaercs S-OMTHBIMH CHMBOJIAMH W HCIIOJIB3YETCS BECh JHAIa30H JIOMYCTHUMBIX
3HavyeHuit (0—255).

4 @opmar Kkaapa

4.1 Kanpsel 3anpoca u orBera mo mnporokony ModBus umeror ¢ukcupoBaHHBINM (opmaT U copepKaT
CIIeAYIOIINE OIS, TpUBeeHHbIe B Tabiuue JI.1.

Taonuma JI.1

Ilosie kaapa Jlnuna B 6aiTax
aJipec MOJYUHEHHOTO YCTPONCTBA 1
HOMEDP PYHKIIUH 1
JIaHHBIE N < 254
KOHTPOJIbHASI CYMMa 2
— ajjpec MOJYMHEHHOT0 YCTPOiicTBa — TMepBoe oaHOOalTHOe moje kaapa. OHO COICPKHT ajpec

MOJJYMHEHHOT'O YCTPOMCTBA, K KOTOPOMY aJpecoBaH 3ampoc. [1og4rMHEHHbIC YCTPOWCTBA OTBEYAIOT TOJIBKO Ha
3aIpocChl, MOCTYNMUBINKE B UX aapec. OTBET TakKe HAYMHACTCS C aJ[peca OTBEYAIOIIero yCTpoiicTBa. Moxker
H3MeHAThes oT 1 1o 247,

— HOMep (PYHKIUH — 3TO CIenyrolee 0JHOOaiTHOE rmoJie Kaapa. OHO TOBOPUT MOAYNHECHHOMY YCTPOICTBY,
Kakye JaHHbIC WM BBIMOJIHCHUS KAKOro JACHCTBUH TpeOyeT OT Hero Beayllee ycrpoiictBo. Omnucanue
MOJICP)KUBAEMBIX (DYHKIUI IPUBOJMUTCS B pasjele 6;

— MaHHbIe — TI0JIC COJCPKUT UH(OPMAIIHIO, HEOOXOAUMYIO TOMYMHEHHOMY YCTPONCTBY /ISl BBIIOJIHCHHUSI
3aJJaHHON MacTepoM (QYHKIMHU WK (B OTBETe) MH(POPMAIIMIO O BBIMOJHEHUH YKa3aHHBIX JedcTBuid. J[muHa u
dbopmaT 1oJist 3aBUCUT OT HOMepa (QyHKIINY;

— KOHTPOJIbHAsI CyMMa — 3aKJIIOYUTEIbHOE JBYXOAWTHOE IMOJIE Kajpa, COJIepKallee HUKIHYCCKYIO
KoHTpoNbHYI0 cymMMy CRC-16 Bcex mpenmpiaynimx monedd kaapa. KoHTponbHas cymMMa 3aBepiiaeT Kak Kaap
3arpoca, Tak U OTBETa M HCIIOJB3YEeTCs MPUHUMAIOIICH CTOPOHOM JUIsl KOHTPOJIS MPUHITON MH(pOpMauu Ha
npenMeT obHapyxkeHus ommbok nepenaun. CRC mobapnsercss K COOOIIEHUIO MOCICTHUM TOJIEM MM
OaiiToM BHIEpE/I.

4.2 ®opmar kaxaoro Oaita ykazaH B Tadbmuie JI.2.
Taonuma J1.2

XapakTepucTuKa 3HaueHnune
CucremMa KOIUPOBaHMsI 8-OuToBas TBOWYHAS, IIECTHAIIATEPHYHAS
Crapr Out 1 cTapT OuT
Yucno OUT Ha CUMBOJI 8 OUT JaHHBIX, MJIA/IIINM 3HAYALUM Pa3psI0M BIEpe]
YeTHOCTH 1 6uT yeTHOCTH MM Oe3 OUTa YETHOCTH, B 3aBUCUMOCTHU OT TpeOOBaHUIA
Cron OuT | unau 2 CTONOBBIX OMTA, B 3aBUCUMOCTH OT TpeOOBaHUI

CooOuieHre HaYMHAETCsS C MHTEpBaja TULIMHBI PaBHOTO BPEMEHHU Mepenadyd 3,5 CMMBOJIOB MpHU JAHHOMN
CKOPOCTH Iiepefauu B ceTh. [IepBbIM mosieM 3aTeM nepenaercs aapec yCTponcTBa.

Bcenen 3a mocnenHuM neperaBaéMbIM CUMBOJIOM TaKKe CIIEAYEeT MHTEPBAJ THUIIMHBI MPOJOJIKUTEIBHOCTHIO
He MeHee 3,5 cumBosIoB. HoBoe coo0lieHre MoKeT HauMHAThCs Mociie 3Toro nHteppana. dOpeiiM coobueHus
IEPEAAETCS HEIPEPHIBHO.

Ecnu uHTEpBan THUIIMHBI MPOAOKUTENBHOCThIO 1,5 CHMMBOJa BO3HHUK BO BpeMs Iepefaud (Qpeiima,
MPUHHUMAIOIIIEE YCTPOWCTBO 3aKaHUYMBAET MPUEM COOOIICHUS U CeyIONIHi OalT OyeT BOCHPHUHST KaK Hadajo
CJIEYIOIIETO COOOIICHHUS.

[Iponomxenue npunoxenus K
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5 PacyeT KOHTPOJbHOWH CYMMBbI U BO3MOKHbIE OIINOKH

5.1 Bo Bpems oOMeHa JaHHBIMH MOTYT BO3HUKATh OIIMOKH JBYX THUIIOB:

— KOMMYHHKAIIMOHHBIC OITHUOKH, CBSI3aHHBIC C MCKAKECHUSIMU MIPH Iiepeaayue (TPaHCIOPTHPOBKE) JaHHBIX;

— OMMOKU (PYHKIMOHUPOBAHUSL.

5.2 KoMMyHHKallMOHHBIC OIIMOKU OOHAPYKUBAOTCS P TIOMOIIN (PPEHMOB CHMBOJIOB, KOHTPOJISI YeTHOCTH
U IMKINYecKoil KoHTposbHOW cyMMbl CRC-16. Ilpu oOnapyxeHum m000H M3 3THUX OMHMOOK COOOIIeHHE
CUHMTACTCs] HEJJOCTOBEPHBIM U B cirydae npuema ero SLAVE, otser He Bhimaercs. B atom ciiysae MASTER, ne
MOJIyYMB 32 YCTAHOBJICHHOE BPEMS OTBET, CUMTAECT COOOIIECHHE HE IMEPEJaHHbBIM M MOXXET OpPraHU30BaTh
MOBTOPHYO IIepeaavy, JU00 MPEAINPUHSITE JPYTUe ICHCTBHUS.

5.3 KoHTposbHas cymMMma paccuuThiBaeTcsi crannapTHeM uist Modbus ciocobom. Pe3ysbraT BEIUMCICHUS
nepeaeTcs B IMHHUIO CBS3H, HAUMHAsI C MIIQJIIIETO OaiiTa.

6 IIpumep BoluncieHus CRC-16 ajsi coodmeHus:
6.1 3anmonnuTs 3HauUeHHE 16-pazpsaHOro peructpa «1».
6.2 IlpousBectu omepamnuto «uckmovaromee WMJIM» mepBeix 8 OuT (mepBoro 0aiTa) cO CTapIIMMHU
paspsgamu (ctapimm Oaiitom) 16-paspsaHoro peructpa. PesynbTar moMecTuTh B 16-pa3psiiHbIA perucTp.
6.3 CnBunyTb 16-pa3psaHbIil perucTp Ha OAUH OUT BIPABO.
6.4a Ecnmu BeLABHHYTHIH OUT = «l», TO mpou3BecTn omnepanuio «uckimovatomee MJIN» 16-paspsaHoro
peructpa ¢ nomuHomMoM 1010 0000 0000 0001. Pe3ynpTaT nomecTuTh B 16-pa3psaHblil peructp.
6.4b Eciu BeLIBUHYTHIN OUT = «0», TO MIEPEX0/T K IMYHKTY 3.
6.5 IloBTOpuTh MyHKTHI 3—4 BOCEMb pa3 (CIBUHYThH BeCh OaWT).
6.6 IIpomssectu omepanuto «uckmouaromee UJINy» crenyronmx § 6ut (cneayronuii 0aiT) co cTapmmmMu
paspsaamu (ctapimm Oaiitom) 16-paspsaaHoro peructpa. Pesynbrat momecTuts B 16-pa3psiiHbIil perucTp.
6.7 TloBTOpUTH MyHKTHI 6.3—6.6, MOKa HE 00PaOOTAIOTCS BCE COOOIICHUSI.
6.8 Comepxumoe 16-pazpsaHoro peructpa — uckomoe 3Hauenne CRC-16.
@DparMeHT NPOrPaMMBbl, HCIOJIb3yeMOH /1JIsl pacyeTa KOHTPOJILHOMH CyMMBbI
//Bbixog, n3 nporpammel — cymma CRC-16, koTopas nepefaeTcs B JIMHUIO CBA3M //Ha4YnHada ¢ mnagLero
GEE]
/[*mas - ykasaTernb Ha MaccuB MHdopmauum
/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< dI; i++) {
rabb=masi];
ab[0]= ab[0] ~ rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc ~ OxA001;
} else {
Rc=Rc>>1;
}
}

[Tponomxenne npunoxenus K

}

return(Rc);

}
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unsigned int AnswerModbusSlave(char cCmd[], int Len)

{

unsigned int h,[;

h= RunCRC (cCmd,Len);

[=h&O0xff; h=h>>8;

h=h&Oxff;

cCmd[Len]=l;

cCmd[Len+1]=h;
return(l+256*h);

}

@dparMeHT NPOrpaMMbl, HCIOJIb3YeMOii VISl pacyeTa KOHTPOJIbHOH CyMMBI
(TadJIMYHBIN €c110C00)

[IpennoxxeHHbIH CrIOco0 MocueTa KOHTPOJIBLHOW CyMMBI UCTIONB3YETCS Il SKOHOMUU BPEMECHHU.
#define CrcError 1

#define FunctionNotSupport 2

/* CRC16 Table High byte */

static unsigned char CRC16Hi[] = {

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,
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, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, OxC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
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, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 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,
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, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40

h

[Iponomxenne npunoxenus K
[* CRC16 Table Low byte */
static char CRC16Lo[] = {
0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
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0xC6, 0x06, 0x07, OxC7, 0x05, OxC5, 0xC4, 0x04,
OxCC, 0x0C, 0x0D, OxCD, Ox0F, OxCF, OxCE, OxOE,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xCS8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A,
Ox1E, OxDE, OxDF, Ox1F, O0xDD, 0x1D, 0x1C, OxDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6,
0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO, 0x10,
OxFO0, 0x30, 0x31, OxF1, 0x33, 0xF3, 0xF2, 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, 0xE9, 0x29, OXEB, 0x2B, 0x2A, OXEA,
OXEE, Ox2E, Ox2F, OXEF, 0x2D, OXED, OXEC, 0x2C,
OxE4, 0x24, 0x25, OXE5, 0x27, OXE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO,
OxAO0, 0x60, 0x61, OxAl, 0x63, 0xA3, 0xA2, 0x62,
0x66, 0xA6, OXA7, Ox67, OXA5, 0x65, 0x64, 0xA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OX6E, OXAE,
OxAA, Ox6A, 0x6B, OXAB, 0x69, 0xA9, 0xA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, Ox7A, OXBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, OxBD, OxBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, OxB7, OxB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, OxB1, 0x71, 0x70, 0xBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92,
0x96, 0x56, 0x57, 0x97, 0x55, 0x95, 0x94, 0x54,
0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, O0x9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, Ox8A, 0x4A,
Ox4E, Ox8E, Ox8F, Ox4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

|3

unsigned GetCRC16(unsigned char *puchMsg, int DatalLen)

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

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

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

while (DataLen--){
Index = CRCHi ™ *puchMsg++ ; /* calculate the CRC16 */
CRCHi = CRCLo * CRC16Hi[Index] ;
CRCLo = CRC16Lo[Index] ;

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

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

{
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unsigned int h,l;
h=GetCRC16(cCmd,Len);
I=h&O0xff; h=h>>8;
h=h&Oxff;

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

return (1+256*h) ;

}

[Ipumep 3ampoca ¢ KOHTPOIBLHONU CYMMOM

Hmsa nons

AJlpec NOTYUHEHHOTO
DyHKIUA

Hauanbnslii agpec cr.
HauvansHslii agpec mi.
Komn-B0o perucrpos cr.
Kous-Bo peructpon mi.
KoHTposbHas cymMma ML
KoHTtpoibHas cymma cr.

7 Coobmenus 00 omuoKkax

(Hex)
02

03

00

00

00

05

85
FA

7.1 Jlns cooOueHuii 00 omubkax GpynkiponupoBanus Modbus npenxycmarpuBaet, uTo ycTpoiicTBa MOTYT
OTCBIJIaTh OTBETHI, CBUJAETEJILCTBYIOIME 00 OmMO04YHON cuTyauuu. [Ipu3HaKoM TOro, 4TO OTBET COAEPIKUT
cooOmieHne 06 ommoKe, SBISETCS YCTAaHOBJICHHBIN B | crapmmii 6ut xona ¢pyakmun (komansl). [Ipumep Takoro

OTBETA C ONMCAHUEM IOJICH IMPUBCACH HUKC:

Taomnuma JI.3

CereBoii azipec Kon komaH b1

Kon ommm0Oku CRC-16

01

81

02 Cl 91

MOI‘yT OBITh OTIIPABJICHBI OTBCTHI, UMCHOIIUEC CICAYIOIINUEC KOAbI:

Taonumna JI4

Kon

omnGKI Ha3Banue KommenTapuit
01 HeneiicrButenbHas GyHKIUS Henonyctumerii Homep ¢ynkuuu B SLAVE
02 HenencTBuTenbHBIN apec JaHHBIX 3anpoleHHbIH apec HEKOPPEKTHBIN
03 HenelicTBuTennbHOE 3HAYEHNE JAHHBIX | YKa3aHHOE 3HAaYEHUE JAHHBIX HE NOJIEP)KUBACTCS B

SLAVE

8 Komanabl nporokosaa ModBus

8.1 IIporpammHoOe obGecrnieueHure mpeodpa3oBarTess AaBICHUS MOIePKUBAET TPU KOMaH/Abl U3 CTAHJaPTHOTO

MMOAMHOKECTBA KOMAaH/[ ITPpOTOKOJIa Modbus.

[Tponomxenne npunoxenus K

B npumepax s Ka)I(Z[Oﬁ KOMaHbI II€pBast Ta6J'II/II_Ia IOKAa3bIBACT COCTAB 3aIllpocCa, BTOpAsd — IMPABUIIBHOT'O
OoTBeTa. 3HAUECHUS JOJIKHBI OBITH OIMCAHbBI B IHeCTHa}IHaTepI/I'-IHOI\/’I CHCTEME.
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OpHOOUTHBIE 3HAUEHHUS 3aMOJIHAIOT OailThl OTBEeTa ¢ MJAAUIMX OWTOB, HauWHAas CO 3HAYEHHS IEPBOTO
3amporieHHoro anapeca. OcraBiiuecss OUTHI 3aroJIHEHBl HYJSAMHU. 16-pa3psaHble 3HAYEHUS JOJKHBI OBITh
MocJIaHbl cTapiuM Oaiitom Briepen. Lluknuueckas kontponbHas cymma CRC-16 nepepaercs miaamum 6aiiTom
BIIEpEL.

8.2 UreHue cOCTOSHUSA PETUCTPOB XpaHeHus (16-paspsIHBIX IEIOYUCICHHBIX MEPEMEHHBIX)— (YHKIUS
03h.

3anpoc, noceiika ycrporictea MASTER:

Taonuuma JL.5

CereBoil Kon Homep nepsoro Hucno perucTpos A
CRC-16
aapec byHKIIH perucTpa gyrenus (N)
CTaplIM{ | MJIQJIINI CTapILIHM MJIAIIHAN MJIaJAIAN CTapILIHM
01 03 . . . . . o
Oaiit OaiT OaiT OaiiT OaiiT OaiiT

OrtBer, noceuika ycrpoiictea SLAVE:
Taonuuma JL6
CereBoii  |Ko Hucno

A OaiT B Jlanubie (NX2 6aiT) CRC-16
anpec byHKIIUN oTBETe
3HaueHus 3HadeHus
01 03 Nx2 1-ro peructpa N-rov perMcTpa | Mnajumif | crapumii
. MII. CTapIIMiA | MITAIIINI OaiT OaiiT
CT. OalT . . N
OaiiT OaiiT OaiiT

8.3 UreHue craryca yctpoiictBa — dynkuus 07h.

3ampoc, moceuika ycrpoictea MASTER:
Taomnuuma JL.7

CeteBoil agpec Kox dyHkimu CRC-16

01 07 ML Gaiit | cr. GaiiT

Ortger, noceuika ycrpoiictea SLAVE:

Tabanuma JI.8
CereBoll azipec Kox ¢dyakumun baiit craryca CRC-16
01 07 X MJI. OalT | CT. OaliT

8.4 H3meHnenue
byukius 10h.

3ampoc, nocsuika ycrpoiictea MASTER:
Tabunumna JL9

COCTOsIHUA PETUCTPOB XPaHCHUA (16'p33p5{Z[HBIX OCJIIOYUCICHHBIX HepeMeHHLIX) —

Kon-Bo
. Hucno peructpos .
CereBoit anpec| Kon ¢dynkuuu | Homep mepBoro perucrpa 3aITUCBIBAEMBIX OaiiT
nuist 3arucu (N)
(2xN)
Crapmmit Mnagmmii | Crapmwmit | Muagmmii
01 10 N N o N
Oaiit Oaiit Oaiit OaiiT

[Iponomxenne npunoxenus K
Taomnuma JI.10
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3anuceiBaeMbie qaHHbIe (NX2 OaiiT) CRC-16
3HaueHus 3HaueHUs
1-ro perucrtpa N-ro perucrpa MITaIIIni OalT crapiuii OalT
CT. OalT MJL. OalT cr. Gaiit |  wuL Gaiir

OrtBer, noceuika ycrpoiictea SLAVE:

Taomnuma J.11

CereBoii  [Kon Howmep Kou-Bo 3anucannbix CRC-16
aapec byHKIIUN MIEPBOTO PETHUCTPA peructpos (N)
Crapummii Minaamumii Crapmmii | Munaammii Minagmui Crapumii
01 10 . . . N N .
OaifT OaiiT OaiiT OaiiT OaiiT OaiiT

JIaTYMKH MOAACPKHUBAIOT KOMaHTy 3aIlycKa U3MEpPEeHUH 1o od1mecereBomy azapecy 0.

8.5 dopmar nepenaun JaHHBIX

Bool — noruueckast mepemennas, (1 nBonunsii paspsn). Ilepenaércs B 11000M OUTE perucrpa.

Byte — wumucno B quanaszone ot 0 10 255 (8 IBOUYHBIX pa3psiioB).

Char — cumBoi B koguposke ASCII (8 mBonuHbIx pa3psaaos). [lepenaroTcs B MiaiieM OaiTe perucrpa.

Word — B auanazone ot 0 10 65 535 (16 ABOMYHBIX pa3psiioB).

Int — 3HaKOBOE 11€710€ YKCII0 B Iuara3one oT —32 768 mo 32 767 (16 1BOMYHBIX pa3psiioB).

Crapmmii — 16-i1 paspsia onpenensier 3uak yncia (0 — moynoxurensHoe, | — orpuniatenbaoe). Crapmmii
OaiiT mepemaéres B cTapieM OaiiTe perucrpa, M B miaamiem Oaiire (o ctaggapry Modbus).

Float — gucno ¢ nnaparomieit Toukoii B auanasone ot 1,5%107% 1o 3,4x10% (32 gBondHbIX paspsaaa).
CootBercTByeT MexayHapoanomy ctanaapry IEEE-754 Floating-Point Conversion.

baiiTel nepeMeHHON MepenaroTcsi OT CTapIero K MiajalieMy, T.€. IEpPBbIi NepelaBaeMblil 0alT COAEPKUT
MOKa3aTesb CTENEHU Yncia, CIAeIyIONINI — cTapiinuidi 6aliT MaHTUCCHI, 3aTEM, COOTBETCTBEHHO — CPETHUN U
M OalThl MAHTUCCHI.

[Tpumep:

OTBeT MOTYMHEHHOTO YCTPOUCTBA C ajjpecoM | Ha KoMaHy YTeHus nepemenHoi tuna float (nmeromieit
necaTuaHoe 3HaueHue pasHoe muHyc 15,94 wim C17F0A3D (float)) naxomsretics B peructpe 0x07.

Hwms nons 3unauenue
Anpec moTYMHEHHOTO 0x01
OyHKIHS 0x03
Cuérunk GaT 0x04
Hannsie (peructp 0x07) cT. 6aift 0xC1
Hanusie (peructp 0x07) mit. 6aiiT Ox7F
Hannsie (peructp 0x08) cT. 6aift Ox0A
Hannbie (peructp 0x08) M. GaiiT 0x3D
KonTtponbHast cymma cT. 6aiT 0x31
KonrtponsHast cymma mit. 0aiT 0x66

9 Onucanue KOMaH/
9.1 OnucaHue perucTpoB npeodpazonaresns Bepcuu 2.0
9.1.1 Omnucanue perucTpoB, JOCTYITHBIX MO YTEHHIO U 3aIUCH, COXPAHSIEMBIX B YHEPrOHE3aBUCHMOH MaMSITH,

npuseneHo B Tadbnune JI1.12

[Iponomxenne npunoxenus K

TabOnu IoIa J.12 — PCFI/ICTpBI, AOCTYIIHBIC I10 YTCHUIO U 3allMCH, COXPAHSCMBIC B 3HCpFOHe3aBI/ICHMOﬁ
nmaMsaTH
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Anpec

Anpec Gaiita

Onucanue U IOMyCTUMOE 3HaUYCHHE OaiTa

peructpa
CT? Pt Pesepn
0000h oI
Munanmmi Anpec ycrporicta B uHTepdeiice cszu (01h*...FOh)
OaiiT
Crapunit Howmep BHyTpeHHErO 1rana3ona
Oaiit (111 MHOTO/TMATIA30HHBIX )
PazMepHOCTb BBIXOIHOM BEIUYMHbI
0001h — 0 — % ot BepxHero npeaena n3MepeHH
Mutaqmmit —1—1lha
Oaiit -2 —«la
—3— Mlla
— 4 — xrc/cm?
— 5 — xre/m?
[ocrostnHas neMnupoBaHHUsL.
0*-0c
1-02c
2-04c
Crapmmit 3-08¢c
Oaiit 4-16¢C
0002h 5-32¢
6-64c
7-12,8¢
8-266¢cC
Minagmui
. He ucnonesyercs
Oaiit
CkopocTb 00M€eHa 10 JIUHUU CBSA3H, OO
Crapumii 0 — 1200; 1 —2400; 2 — 4800;
OaiT 3°—9600; 4 — 19200; 5 — 38400;
6 — 57600; 7 —115200
0003h [Maputer
. 0" — 4eTHOCTH
Mnagmui
Saiir 1 — HeueTHOCTH
2 — OTCYTCTBHE MTAPUTETA, 2 CTONOBBIX OMTa
3 — OTCYTCTBHE MapureTa, 1 cTonoBblil OUT
0037h 0038h [Tocrosinnas aemndupoBanus B cekyHaax 0*-26,6 ¢ (uucio ¢

TIJIABAIOIICH 3aMsITOM )

*
3Ha‘~I€HI/I$I, 110 YMOJIYaHHIO. Y cranaBInBaoTCA ITPpU BOCCTAHOBJICHUH 3aBOJCKHX HACTPOCK.
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[Iponomxenune npunoxenus K

9.1.2 Onucanue peructpoB O3V, TOCTYNHBIX MO YTEHHUIO U 3alIUCH, IpuBeaAeHO B Tabmuie JI.13.
Tao6nuua J.13 — Peructpst O3V, 1ocTynHbIe O YTEHUIO U 3aIIUCH

Anpec
peructpa

Anpec
Oaiita

Omnucanue u TOMyCTUMOE 3HaYCHUE OaliTa

0010h 001Bh

Peszeps

001Ch 001Dh

BennunHa koppekiuy napamerpa (YUciIo ¢ IUIaBarouiel 3amnsToil)

001Eh

PINCOD peructp pa30I0KHpOBKH pa3pemieHuss N3MEHEHHS TapaMeTPOB C SKpaHa JaTIHKa
gepes MODBUS

001Fh

Crapmmii
OaiiT

001 — ycraHOBKa HIDKHETO 3HAYCHUS PaBHBIM HYJIIO;

003 — koppekiust HIKHETo 3Ha4eHus, B % o BIIN, Ha BenmuunHy, paHee 3alMCaHHYIO 10
ampecy 001Ch...001Dh;

004 — ycraHoBKa BepXHEro 3HaueHus, coorsercTByromero 100 % BIIH;

008 — 3amyck u3MepeHuH;

00Ch — koppekuust BepxHero 3HaueHus, B % o BIIM, Ha Benn4uHy, paHee 3alHCaHHYO
o agpecy 001Ch...001Dh

010h — Bo3BpAlllcHHE 3aBOICKUX HACTPOECK

[MoBTOpHAs HHUIIHATK3AIUS qaTYrKa. 3anuck Oaiita 005Ah npuBenér k copocy

Mnagmui
OaiiT

MHUKPOKOHTpPOJIIEPA, TOCIIe Yero 3HaYeHHe OyAeT OOHyIeHO.

Komanna ncross3yercst ociie u3MepeHHsi perucTpoB, PaCHOI0KEHHBIX 10 aipecam
000h...00Fh, mis Toro, uToOb! 3anucaHHas vHGpOpMaIHs 0OpabaThIBaIach
MHKPOKOHTPOJIIEPOM (0e3 BBIKITFOUCHHUS TUTAHMS)

9.1.3 Omucanme peructpoB O3V, TOCTYNHBIX IO YTEHHIO, TpUBEIeHO B Tabmuie JI.14.

Tao6nuuna JI.14 — Peructpst O3V, A0CTYNHBIE TOIBKO M0 YTEHUIO

Anpec peructpa

Anpec Oaiita

Onucanne u A0IIYCTHUMOC 3HAUYCHUC Oarita

0004h... 0005h

Co crapiero Oaiita

BIIM nonb3oBatensi, B yCTAHOBIEHHBIX €IMHUIIAX U3MEPEHUS (UMCIIO C TUIaBaoIen
3ansaToi)

0006h... 0007h

Co crapmero Oaiita

HIIN nmonws3oBatensi, B yCTAHOBICHHBIX €IUHUIIAX U3MEPEHUS (YUCIIO C
IJIaBaIONICH 3arsITON)

Crapmmii 6aiT

Kox ycrpoiicra. 3nauenue 11h

0020h — v - —
Mnamgumii 6ait 3aBoJICKOH HOMEp YCTpOICTBa, cTapIIvid OalT
Crapmmii 6aiT 3aBOJICKOH HOMEp YCTPOHWCTBA, CPETHIHA OalT
3aBOJICKOI HOMEp YCTpOWCTBa, MJIa Nl OalT
0021h N N o
Munammmii 6ait 3aBOJICKOH HOMEp YCTPOCTBA BEIYHUCICTCS IO (hopMyIIe:
N = 65536xHi+256xMID+Lo
0022h Crapmmii 6aiT Bepcus 10, kog ASCII, mepBsiii ciMBOI
Mnammmii 6aiT Bepcus I10, kox ASCII, BTOpO#i cuMBoOI
0023h Crapmmii 6aiT Bepcus 10, kog ASCII, Tpetnii cumBoa

Mnammmii 6aiT

Bepcus 10, kog ASCII, 4eTBEpTHIiA CMBOI

0024h... 0025h

Co crapmiero Oaiita

Bepxuuii npegen nsmepenust, [1a (qucio ¢ mraBaroniei 3amsaToi)

0026h

Crapmuii 6aifT

Peructp craryca.

— 6ut 0 — matynk paboTaeT HOPMAaIHHO

— Our 1 — neperpy3ska 1o gasienuro (6onee 120 % BIIN)
— 6ut 2 — BBIXOJ 3a npenens! no kavaiy 1 (Up)

— 6ut 3 — BBIXO/] 32 mpezensl nmo kaHany 2 (Ut)

— OuT 4 — BBIXOJ AaBicHUs 3a npeaeisl -12,5%

— OouT 5 — BBIXOJ 1aBieHus 3a npeaensl 112,5%

— 6ut 6 — ALl HencnpaBeH

DTOT perucTp TakKe MOKHO IpounTath KoManaoi 07h

Mnagmmii 6aiT

Peseps

0027h...0028h

Co crapmiero Oaiita

3HayeHNe BBIXOJAHOTO CHTHANIA B YCTAHOBIICHHBIX €IMHHUIAX (YHCIIO C IUIABAIOIICH
3ansaTon)

0029h... 002Ah

Co crapmiero Oaiita

3HaueHHe TeMIepaTypsl H3MepsieMoii cpeabl B C° (Uncio ¢ riaBaronei 3amnsToin)

002Bh... 002Ch

Co crapmero 6aiita

3HaueHue TeMneparypsl kopiyca B C° (4nciio ¢ ruiaBaromeit 3ansroi)

0046h...0047h

Magmmii 6ait

KomuuectBo JAUana3oOHOB B JATYHUKEC YHUCJIO OT 1 10 N

Crapumii 6aiT

Peseps
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[Iponomxenune npunoxenus K

9.2 ®opwmar Bepcuu 110

Bepcus 4.00 0x34 Ox2E 0x30 0x30

9.2.1 IlpeobpazoBanue uucna ¢Gopmara 1EEE754 B nmecsATUYHBIA BHUJI OCYIICCTBISCTCS CICIYIONINM
o0OpazoM:

1) Coxpanenue crapuiero outa 1 Oaiita (3HaKa yucia);

2) Casur 1-ro u 2-ro 6aiiToB Ha 1 MO3HIIMIO BJEBO /IS IMOJIyYeHHUs B 1-M OaiiTe moKa3ares CTCIEHH;

3) Cupur 2-ro Gaiita BpaBo Ha 1 OUT ¢ YCTaHOBKOH cTapIiero Oura;

4) IpeobpazoBanue 2—4 GAlTOB B IIEIIOC

baiit 2 X 65536 + baiit 3 x 256 + baiit 4;
5) YMHOKeHHE MMOTydeHHON BEMMYHHbI Ha 2 B crencHu (0aiT 1-150) 1 BoccTaHOBJICHHE 3HAKA YUCIIA.

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

9.3 Orpannuenust ”HGOPMAIIMOHHOTO OOMEHA

9.3.1 IlpeobpazoBatenu 0OSCIICUNBAIOT Tay3y Mepes HA4aJoOM OTBETa HEe MeHee 3,5 OailT aisi ckopocTeit
obmena 1,2—19,2 k6o unu 1,75 mc nist ckopocreit 38,4—115,2 k6o7.

9.3.2 MakcumalibHOE KOJIMYECTBO PETHCTPOB sl O1HOM onepanuu utenus — 75 (150 GaiiToB); 3anucu — 4
(8 GaiiToB).
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Hpuiaoxkenune U
(oGs3aTenpHOE)
Ceprudukar cooTBeTCTBHUS

AMOREHHBIN COH3 e
CEPTUONKAT CODTBETETBNA

NeTC  RU C-RU.BH02.B.00007

I

Cepus RU  Ne 0325830
_ OPTAH IO CEPTHOUKAITH} B3PPIBOALIMIUICHHBIX CPEACTB HIMEPEHHH, KOHTPOIIA H S/IEMEHTOB aBTOMATHKH

~ OI'YI1 «BHUMDTPH» (OC BCU «BHUUDTPH»). Anpec mectoHaxoxaenus: Poccuiickas ®enepauus, 141570,

"« Mockosckasi o6nacts, CosHeyHOropekuii paiion, paGoumii mocesnok Menneneeso, npomsosa BHUM®TPY, kopnye 113
- (akruueckuii aapec: Poccuiickas ®enepaums, 141570, MockoBckas o6sacts, COTHEYHOTOpCKHid pakoH, paGoumit

.| nocesnok Menzerieeso, npomsona BHUMMTPU, koprryc kiumatiueckoi naGopatopun; Tenedon/daxe +7 (495) 526-63-03;
g}x}:lng: ilvsi%vnjiftri.ru. Arrecrar akkpeautaiuu Ne RA.RU.11BHO02 ot 08.07.2015 Bbinan Pocakkpenurauueit

5 3akpbiToe akuHoHepHOe obmecTBo «HayuHo-npousBoacTBeHHbIH KoMmieke « BTy
~+ Aupec: Poccuiickas @eneparus, 620142, ropoxn ExarepunOypr, yiuua ll{opca, nom 7
~ OI'PH: 1026605387786; Tenedon/dake +7(343) 302-03-63; e-mail: info@zaovip.ru

£ et

;z;j HU3roTOBUTEAD
I
oo

=

A 3akpeiToe aKIHoHepHOe 0bmecTBo «HayuHo-npou3BoacTBeHHBIH Kommieke «BUIT»
g_! Anpec: Poccniickas ®eneparms, 620102, ropox ExarepunOypr, ynuna Haunusa Bacunsesa, nom 1/3

 IIpeoGpazosarens napnenus usmeputenbubii CAB-SMART
"\ Texuuueckue ycnosusi ATBP.406239.010 TY

9026 20 200 8

COOTBETCTBYET TPEBOBAHUAM

. Texmmueckoro pernamenta Tamoxennoro corosa TP TC 012/2011
| «O 6ezomacHocTH 060pyI0BaHUSL A1 pabOThI BO B3PBIBOOIACHBIX CPEAAxX»

CEPTUO®UKAT BHIAAH HA OCHOBAHUH

' 1. [Ipotokon ucnprranuit Ne 15.2028 ot 23.04.2015

o WJI BCU «BHUU®TPHU» (Ne POCC RU.0001.21UI109 no 27 anpens 2015)
%g 2. AKT 0 pe3ysbTaTax aHalH3a COCTOsHHs npou3BoacTaa ot 03.03.2015

| 3. Cepruduxar cootserctus CMK Ne POCC RU.@K11.K00201 1o 19.02.2016

AOIIOAHUTEABHASA TH®OPMAILTHA
| YcnoBust B CPOKH XpaHEHHUsI, CPOK ciTykObI - B cooTBeTcTBHH ¢ AI'BP.406239.010 TV.
cpTYGARAT AerepuTeIeH ¢ EX-puioxkeneM Ha 4eThIpeX mcTax u ¢ [Tpunoskenuem Ha Gnanke Ne 0234805.

PTH@ARAT 2 (B

06.08.2015 05.08.2020

U N SRS SR ¢ s B B e e BKAIOYUTEABHO
Bybsoanteas (ynoanomouennoe _@ FEE_EI'?EKI_{?:_
/ 4 o) oprasa no cepri dmnm NOANNCH) (Huumans:, pamunus)

H.C. OnbxoB

WHWLMans!, hammnns,

” Sxcnepr (axcnepr-ayauTop) L
(axcneprsi (3xcmepThI-ayAHTOpDI) )

S S R S s N A S, e R
/003 OHC PO) , en. (495) 726 4742, Mocksa, 2013
=Ne i - e NG ik
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IMpuaoxkenue K
(cipaBOYHOE)
HNHCTpYKIIHMSA 110 MOHTAXKY Ka0eJIbHbIX BBO/10B

(Ha mpumepe HHCTPYKINH IO MOHTaXXy 3aBOAa B3phIBo3amuineHHoro obopynosanus OO0 «Koprtem-Topantex»)

KaGenpnsiii BBoa Tnna FG1| mas HeOpoHMpOBaHHOIO KaleiIst

777'77/| 7 CocraB kabeapHOT0 BBOJA:
s % ) 1 xopmyc BBOJA
YILIOTHUTEIBHOE KOJIBLIO

KOMITPECCHOHHOE KOJIBIO
MIPWKUMHAas raiika

N

YcraHoBka BBOJA
1. HaJICTh yHJ'IOTHI/ITeJ'II)HOG u KOMHpeCCI/IOHHbIe
KOJIbIIa 2 ¥ 3 BMECTE ¢ TraiKkoii 4 Ha Kabenb,
O 2. BBEpHYTH KOpIycC BBoja 1 B 060pya0oBaHuE;

L,’L - ) 3. 3arsaHyTb raiky 4.

HeapMUpoRaHHKIG Kabenb

KaGenpnsiii BBoa Tina FGALl s OpoHHpoBaHHOIO Kabes

IToxroToBka apMHUpPOBaHHBIX M OPOHUPOBAHHBIX Kabenei

IToxroroBka 6poHn
hmin=ssicoTa
\ OpOoHE3KUMAIOIIETO
KOJIbLIa+2 MM Makc.
(OpoHe3axuMaromni
Kopiryc 6)
Puc.A OtkpeiTHE OpOoHU
Tiepest COeIMHEHHEM C
KOpIycoM 6 u

Puc. A

|

—:—:L—
~

L=
= M\

‘ OPOHE3KMMAIOIIAM
H— KOJBILIOM 7
OKpaHUPOBaHHBII Kabens co Kabens ¢ omteTkoit
Kabemn CTaJIbHOM METaJUIMYECKOM

OILICTKOM JICHTOH
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HpOI[OJ'DKCHI/IC MPUIIOKCHUSA K

CocraB Ka0OelIbHOro BBOAA

1. xopmyc BBOJA

2. YIUIOTHUTENBHOE KOJBILO JJIsi BHYTPEHHEH
0001109KH KaOest
BHYTPEHHEE KOMIIPECCHOHHOE KOJIBIO
BHEIITHEE KOMIIPECCHOHHOE KOJIBIIO
MIPOMEXyTOUHas MypTa
YILIOTHATEIBHOE KOJBIIO ISl BHEIIHEH
000JI04KHU

7. 3aKuUMHas raiika
[TPUMEYAHUE.
Ilpuy  MoOHTaxke BBOAA  HEOOXOMUMO  YCTAaHOBUTH
KOMIIPECCHOHHOE KOJIBIIO 3 B COOTBETCTBHH C YKa3aHHOU
Ha HEM TOJIIIMHOW OpOHU.

ok w

YcraHoBka BBOJa:

JY— Baskam 6pomHH Buyrpesisa 1. BBepHYTH KOpITyC BBOAa | ¢ MpOKIAAKON 2 B KOPITYC
0605104Ka puc A 060104Ka 060py11013aH1/1;1
\ = L 2. Hazgeth neranu 7, 6, 5 omHy 3a Opyroi Ha kabenb u
P e

3 e n Ha)KUBUTb HE 3aTATUBAas;
\ 3. HajeTh KOJbIO 4 Ha OPOHIO;

- p + - - d
a g ! i 4. pacnpaBuUTh OPOHIO ISl 32)KMMa KOJIbLA 3 C KOJBLIOM
g 4.
- ’

5. mocme coeawHEHWs YOEOUTHCS, YTO CHApY)XH HE
OCTaJloCh OpOHM, T. K. 3TO MOXET IIOMeIaTh cOOpKe
BBojga 1. Ecimm 3T0 mpowmsonuio, ynamuTe TOpYAalue
(hparMeHTHI OpOHU;

6. BCTaBUTH BHYTPEHHIOIO  OO0OJOYKYy Kabelns B
VIUIOTHEHWEe 2 ¥ JBa COOpaHHBIX Koiblla 3 U 4,
yOeMBIIUCE, 4TO OPOHS HAJIEIKHO 3a(h)UKCHPOBaHA;

7. 3aTSHYTbH NpeABapUTEIBHO COOpaHHbIE neTanu (CM. II.
2).
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AporwmeuH K3

brok KAaanasHsil

bRHZ-T0

Lperax
KOHITPO/Tb

%Mﬂg//]b[ HOA /TUHUA

Hunnens naockuy

[auka HakudHas
M20x15

Hpuiaoxenue JI
MoHTaXHBIN YePTEK

Toyéa #50

bomm Mex12
Uauoa (6

[auka M8
Uauoa npyxurHas 8

L/

Tpyoa #70

Bxod
CE0k

(kooa

RpoHwmeuH (K

an19 KpeniexHLs
damyukal [ 114,
B 1B

[auka HakudHas
M20x15

Hunnens nnockuy

Pucynok JI.1 — MoHTaXHBII 4epTeX YCTAaHOBKH NMPeoOpa3oBaTens AaBleHUs TYIEPHOTO KOHCTPYKTUBHOTO

WCITOJTHEHHS] C MOHTHUPOBAHHBIM KJianaHHbIM 0510koM «BbKH)» pe3rb0oBoro nprucoeAMHEHUST K UMITYJIbCHBIM
muausaM, u ¢ KMY «Hunnens M20» u «Kponmmreitn CK» («Kponmreiin K3» BXoauT B KOMIUIEKT) AJis

kperenus natunkos AU, 1A, VB, JI1B
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Hpoaonmeﬂne MPUIIOKCHUSA JI

Byad bomm Mex 12
H / Ipyoa #10 Uao 6
Linne/b AAOCKUY 'pyoa W fau qnpyxuyﬂaﬂ
[auka HakudHas T ]
M20x15
bonm MIOx45 /1 00{(0 Ms
Wadoa npyxumHas 10 Wadoa npyxumHas 8
b/I0K KananHely S
bKH3-T1 (kooa
S
Aporwimeur T
_ pyoa #50
Lamyuk Llperaxwsiti
PasHOCITY aabeHuy K/anaH o

Pucynok JI.2 — MoOHTa)HBII uepTeX yCTaHOBKH Ipeodpa3zoBartest JaBieHus (IIaHIIEBOIO0 KOHCTPYKTUBHOTO
VCIIOJTHEHUS] C MOHTHPOBAaHHBIM KJ1annaHHbIM 0510koM «BKH» pe3p6oBoro nprcoeiMHeHNs K UMITYJIbCHBIM
aunausaM, 1 ¢ KMIT «®nanen M20» u «Kponureitn T». BapuaHT kperuieHust Ha BepTUKaIbHOM Tpyoe D50.
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Hunnenws naockug

[auka HakudHas
M20x15

bonmm MIOx45

Uavoa npyxurmasg 10

Bxod

Cpeakl
Tpyoa 210

|
brok knanakksi

bRH3-11

LAam4uk
PasHOCTIL dab/erul

[auka M8
Uavoa 8

bomm MIOx 6
Uavoa npyxurHas 10

Tpyoa #50

KporiwmedH (K

07159 KpenneHus
damqukob [/

L

N

|

Lperaxwi
K/anar

\ AporwmeiH (K

a5 KpenieHus
dam4ukab 11

Hpo,uomerHe MPUIIOKCHUSA JI

s
O\ &
O O

Pucynok JI.3 — MoHTaXHBII 4epTeX YCTAaHOBKH MpeoOpa3oBarens AaBieHus (HIaHIeBOr0 KOHCTPYKTUBHOTO
UCTIOJTHEHUS ¢ MOHTHPOBAaHHBIM KJ1anaHHBIM 0J10koM «BKH» pe3s00BOro mprcoeAMHEHHS K HMITYJICHBIM
muausM, u ¢ KMIT «®nanen M20» u «Kponmreitn CK» (s kperuienus natuukos J1J1). Bapuant kpernienus
Ha TOpH30HTaIBHOU TpyoOe B50.
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IMpuaoxkenue K
HOpMaTI/IBHBIe JOKYMCHTBI

I'OCT 31610.0-2014 (IEC 60079-0:2011) BspsiBoomacubie cpeapl. Yacte 0. OGopymoBanue OOiue
TpeOoBaHUSI.

I'OCT 31610.11-2014 (IEC 60079-11:2011) BspsiBoomacubie cpeabl. Yacts 11. OGoOpymoBaHHE C BHIOM
B3pBIBO3ALIMTHI "MCKPOOE30MacHas NeKTprueckas emns 1"

I'OCT IEC 60079-1-2013 BspeiBoomacubie cpenbl. Yacte 1. OOopyaoBaHHE € BHUIOM B3PBIBO3AIIUTHI
"B3phIBOHETPOHUIIaEMbIe 000m0ukH "d"

I'OCT 31610.19-2014 (IEC 60079-19:2010) BspsiBoomacubie cpeasl. Yacte 19. PemoHT, mpoBepka u
BOCCTaHOBJICHHE 3JIEKTPOOOOPYI0BAHUS

I'OCT IEC 60079-14-2013 B3spsiBoonacHbeie cpenbl. Yacts 14. IlpoekTtupoBanue, BBIOOp W MOHTaX
AJIEKTPOYCTaHOBOK

I'OCT IEC 60079-17-2013 BspsiBoomnacubie cpeabl. Yacte 17. IIpoBepka m TeXHHYECKOE OOCITY)XKHMBaHUE
AJIEKTPOYCTaHOBOK

[IY 3 Ipasuna yempoiicmsa snexmpoycmanosox

[ITOOII [IpaBuna TeXHUUECKOH 3KCIUTyaTalluU AIEKTPOYCTAHOBOK MOTpeOuTENIen

[IpaBuna no oxpane Tpyaa Mnpu 3KCILTyaTaluu 3ekTpoycranoBok» [I0TOY 2014

TP TC 012/2011 Texuuveckuii periameHT TamokeHHOTO coro3a. O 6e3onmacHOCTH 000pyAOBaHHS ISl paOOTHI
BO B3PBIBOOIMACHBIX Cpellax

T'OCT P 52931-2008 I[Tpubops! KOHTPOJIS U PETYJIMPOBAHUS TEXHOJIOTHYECKUX TIporieccoB. OOIIMe TEXHUIESCKHE
yCIOBUS

I'OCT 14254-2015 (IEC 60529:2013) Crenenu 3amuthl, odecrnednBaembie odonoukamu (Ko IP)

[IpaBuiia knaccuguKaluu U MOCTPOHKHA MOPCKUX CYIIOB

I'OCT P 51992 -2011 VYcrpoiictBa 3aliuThl OT UMITYJIbCHBIX NEPEHAIPSHDKEHUNH HU3KOBOJbTHBIE. YacTh 1.
YcTpoiicTBa 3alIMTBl OT HMMITYJIBCHBIX TMEPEHANPSKEHUH B HHU3KOBOJIBTHBIX CHJIOBBIX paclpeiesIuTeIbHbIX
cucreMmax. TexHuueckue TpeOOBaHUS U METO/IbI UCTIBITAHUM

I'OCT 30804.4.4-2013 (IEC 61000-4-4:2004) CoOBMECTHUMOCTh TEXHHYECKHX CPEICTB 3JIEKTPOMArHHUTHAS.
Y CcTOWYMBOCTD K HAHOCEKYH/IHBIM UMITYJIbCHBIM IToMexaM. TpeboBaHMsI U METO/Ibl UCIIBITAHUH.

I'OCT 30804.4.3-2013 (IEC 61000-4-3:2006) COBMECTHUMOCTh TEXHHYECKHUX CPEICTB 3JIEKTPOMArHHUTHAS.
Y CTONYMBOCTD K Pai04acTOTHOMY 3JIEKTPOMAarHUTHOMY TION0. TpeOoBaHMs U METOIBI HCITBITAHHH.

'OCT 30804.4.2-2013 (IEC 61000-4-2:2008) COBMECTHMOCTh TEXHHYECKHUX CPEICTB DIICKTPOMATHUTHAS.
Y CTOWYUBOCTD K 3JIEKTPOCTATHUECKUM pa3psiiaM. TpedoBaHUs 1 METO/IbI UCIIBITAHUH.

I'OCT P 51317.4.6-99 (MOK 61000-4-6-96) CoBMECTUMOCTh TEXHMYECKMX CPEJICTB 3JIEKTPOMArHUTHAas.
VYCcTOHUMBOCTh K KOHIYKTUBHBIM ITOMEXaM, HaBEIACHHBIM PaJMOYaCTOTHBIMH DJIEKTPOMATHUTHBIMU IOJISIMHU.
TpeGoBanust 1 METO/IBI UCIIBITAHUH.

I'OCT P 50648-94 (MDK 1000-4-8-93) CoBMECTUMOCTh TEXHHYECKHX CPEICTB DJIEKTPOMAarHUTHAS.
VYCTOHUMBOCTh K MAarHMUTHOMY TIOJIO TPOMBINUIEHHOW dYacTOThl. TexHuuyeckue TpeOOBaHUS U METOJIbI
WCTIBITAHU M.

I'OCT P 50649-94 (MDK 1000-4-9-93) CoBMeCTUMOCTh TEXHHYECKHUX CPEICTB HJIEKTPOMArHUTHAS.
Y CcTOWYUBOCTD K UMITYJIbCHOMY MarHUTHOMY TOJTI0. TeXHUYeCKre TpeOOBaHUsI U METO/IbI UCIIBITAHUH.

I'OCT P 50652-94 (MDK 1000-4-10-93) CoBMeCTUMOCTh TEXHHYECKMX CPEJICTB 3JIEKTPOMArHUTHAS.
VYcToWuuBOCTh K 3aTyXarolleMy KoseOaTelIbHOMY MAarHUTHOMY MoJt0. TexHuueckue TpeOOBaHUS U METO[bI
HCTIBITAHUM.

I'OCT P 51317.4.5-99 (MOK 61000-4-5-95) CoBMecTUMOCTh TEXHMYECKUX CPEACTB AJIEKTPOMarHUTHAs.
VYCcTOMUMBOCTh K MHKPOCEKYHIHBIM HMIYJBCHBIM IOMexaM OoibInoil sHepruu. TpeGoBaHUS M METOJIbI
WCTIBITAHU I

I'OCT P 51318.22-2006 (CHUCIIP 22:2006) CoBMECTMMOCTb TEXHUYECKUX CPEICTB AIIEKTPOMArHUTHAs.
OO6opynoBanne WH(POPMAIMOHHBIX TEXHONOTHH. Pammonmomexm wHAycTpuambHble. HOpMBI W MeETOMBI
U3MEPEHUM.

I'OCT 12.2.052-81 Oo6opynoBanme, paboTariiee ¢ Ta3000pa3HBIM KuciaopogoMm. OOmue TpeOoBaHUS
0€30MacHOCTH.
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PJ1 16.407-2000 DnexTpoobopymoBaHKEe B3PHIBO3AIIMIIICHHOS. PEMOHT

I'OCT 15150-69 Maiuunsl, npuOopbl W JApyrue TEXHHUYECKHEe u3Jenus. VIComHeHus A pa3iIHuuHBIX
KJIMMaTU4YeCKUX paiioHoB. Kareropum, yciioBUs SKCIUIyaTallid, XpaHEHHs M TPAaHCIOPTUPOBAHHUS B YacTH
BO3CUCTBUS KIMMAaTHYECKUX (PaKTOPOB BHEIIHEH CpeJIbl

I'OCT 23216-78, MW3nmenusa  2JIEKTPOTEXHUYECKHE.  XpaHEHHE, TPAHCIOPTUPOBAHHWE, BPEMEHHAs
MPOTHBOKOPPO3HOHHAA 3alTa, yrakoBka. O0mue TpeOoBaHus.
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