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Hacrosmee pykoBOJICTBO MO SKCIUTyaTallUM pPAaclpoCTpaHseTcss Ha mpeoOpazoBaTeNy JaBJICHUS
u3mepurensabie C/IB-SMART koHCTpykTUBHBIX ncnoiaHenuit S, Op-S, Actp-S, M-S, HII-S no Tabnuue A.5
npuioxkenus A ¢ mudpoBeIM curHajioM Ha 0aze mHTepdeiica RS485 (B manpHeineM — mpeoOpa3oBaTesn).
PyKkoBOACTBO COAEPKUT CBeleHUS 00 YCTpOHCTBe M MpHHIUIE paboThl npeoOpas3oBaTeneil, TEXHUYECKHE
XapaKTePUCTHUKU U APYTHE CBEJCHUS, HEOOXOAUMBIE AJIs MPaBUIILHON IKCILTyaTaluu (UCIOIb30BaHM, XPAaHEHUS
¥ TEXHUYECKOTO 00CITy)KUBAaHUS ) IPEOOpa30BaTEIICH.

[TpeoOpazoBareny BHITYCKAIOTCS B OOIIETIPOMBIIIIIEHHOM U B3PbIBO3AIIUIICHHOM UCIIOTHEHUSIX.

[Tpeobpazosarenu CAB-SMART-EX npeana3nadens! uist paOb0ThI BO B3pHIBOONACHBIX YCIOBUSAX C BUAOM
B3PbIBO3AIIUTHI «HcKkpobe3onacHas ANEeKTpUYecKas 1enb «iay u EX-mapkupoBkoii
«0Ex ia IIC T6...T5 Ga X».

[Tpeo6pazosarenu CAB-SMART-EXd npeanasHaueHs! 11t paboThl BO B3pPhIBOOIIACHBIX YCIOBUAX C BUAOM
B3pBIBO3ALIMTHI «B3phIBOHENPOHUIIaeMast 00onouka «d» u Ex-mapkuposkoit «1Ex db IIC T6...T5 Gb X».

[Tpeo6paszoBarenu CJIB-SMART-Exdia npeanasHadeHbl g pabOThl BO B3PHIBOOMACHBIX YCIOBHSX C
BUJIAMU B3PBIBO3AIIHUTHI «B3PBIBOHETIPOHUIIACMAS o0oJouka «d» (Ex-mapkupoBKa
«lEx db 1IC T6..T5 Gb X») u wuckpobOe3omacHas dJCKTpUYecKas Ienb «ia» ¢ EX-MapKupoBKOii
«0Ex ia lIC T6...T5 Ga X».

Jlnst sxcrutyaranuu npeodpasosareneii CIB-SMART-Ex, CIAIB-SMART-Exd u CJIB-SMART-Exdia
JIOTTYCKAETCsl TIEPCOHAJ, 03HAKOMUBIIUICS C HACTOSIIIUM PYKOBOJCTBOM I10 dKCILTyaTaluu, riasou 7.3 11VD,
rnasoit 3.4 IITO3II, T'OCT IEC 60079-14, TOCT IEC 60079-17. IIpeobpa3oBarenu B3pHIBO3ALIUIIIEHHOTO
WCTIOJTHEHUSI COOTBETCTBYIOT KOMIUIEKTY aokymeHTammu AI'BP.406239.001-33 (uckmrouas mpeoOpazoBaTenu
KOHCTPYKTHBHOT'O MCTIOJIHEHUA S 110 Tabmnuie A.6 nmpunoxkenus A), kommiekty nokymenranuu AI'BP.543.00.00
(mpeobpazoBarenu ucnonHenus S), Tpedosanusm mo TP TC 012/2011, TOCT 31610.0, TOCT IEC 60079-1,
I'OCT IEC 60079-14, TOCT 31610.11 u rnaser 7.3 IIYD, I'OCT 12.2.007.0, TOCT 12.2.003, IlpaBun
KJIACCU(UKALIUN U TIOCTPORKH MOPCKHX CYJIOB.

1 OIIUCAHHUE U PABOTA
1.1 Haznayenue

1.1.1  TIpeobpazoBarenu npeaHa3HAUYEHBI IS HEIPEPHIBHOTO U3MEPEHUS U TPeoOpa3oBaHus AaBICHUS
abCOMIIOTHOTO, N30BITOYHOTO, PA3PEKEHNUs, JaBICHUS-Pa3pEKEHUs, Pa3HOCTH JIaBJICHUN U TMAPOCTaTHYECKOTO
JaBJICHUs] HEUTPAJIBHBIX U arPECCUBHBIX, Ta3000pa3HbIX U XKHUJIKUX cpejl B IM(poBoii curHan Ha 6a3e nnTepdeiica
RS485.

1.1.2  OOGnacTh NMPUMEHEHUS: METPOJIOTMYECKHE CIIy>KObl, aKKpeIUTOBAaHHbIE Ha IpPAaBO MOBEPKH U
KaJTMOpOBKU CPEJICTB HM3MEPEHUs JaBJICHUS, CHCTEMbl aBTOMATHUECKOrO KOHTPOJI, PEryJUpOBaHUS H
YIPAaBIEHUS TEXHOJIOTMYECKUMHU IPOLECCAMHM HA INPEANPUATUAX Ta30BOM, METaUTypru4ecKor, XMMHUYECKOH,
MUIIEBOW OTpacisX MPOMBIIUIEHHOCTH, Ha OOBEKTaX TEXHUYECKOro HabmrojaeHusi Poccuiickoro mMopckoro
peructpa cynoxozactsa (PC).

1.1.3  PaGouas cpena st mpeodpa3oBarTeiss — KUAKOCTH (B T.4. Maciia, TU3eIbHOTO TOIUIMBA, Ma3yTa,
KepocuHa, O€H3MHa), map, Trasbl, [apora3oBble M Ta3oBble cMecH (B T.4. Ta3000pa3HbIl KHCIOPOJ H
KHCJIOPOJIOCO/Iep Kalue ra3oBble cMecd) mnpu jgaBieHuu g0 100 MIla. PaGouast cpema He JgoiKHA
KPUCTAJIJIN30BaThCS WM 3aTBEPAEBATH B IPUEMHUKE J1aBJICHUS.

114 [IpeoOpa3oBarenu qaBiaeHUs ¢ KOAaMH rpynbl MaTepuaioB ucnoanenus 03, 04, 07, 10, 12
no tabmuue A.4.1 mpuiokeHust A mpeaHasHaueHbl JUId paboOThl B arpecCHUBHBIX CpeAax, BKIOYAs Cpeabl,
coJIeprKallie CepoBOIOPOA. YKa3aHHbIE UCIIOJHEHHS UMEIOT YCUIIEHHOE JTaKOKPACOYHOE MOKPBITHE KOpITyca U
JIOTIOJTHUTENBHBIN CJIOW 3alllMThl Me4YaTHBIX IuaT. M3nenus, peKoMeHAyeMble sl MPUMEHEHHs B YCIOBHSX
OpeHOyprckoro u AcTpaxaHCKOIro ra30KOHAEHCATHBIX MECTOPOXK/IEHNUN, UMEIOT KOHCTPYKTUBHOE UCIIOJTHEHHE
«Op-S» mnu «AcTp-S» COOTBETCTBEHHO. PexoMeHmanuu mo BBIOOPY TPYMIBI MaTepHANIOB JIsi pa3IMYHBIX
M3MEPSIEMBIX CpeJl cofiepkarcst B Taommie A.4.2 npwioxenus A. U3aenus, pekoMeHayeMble 1711 TPUMEHEHUS
Ha oOBeKTax TexHuueckoro HabmwoneHuss PC, He comepxar acOecTocoaepkallliX MaTepuajoB, U HUMEIOT
KOHCTPYKTHUBHOE HUCIIONHEHUE «M-S».

1.1.5  TIlIpeobpazoBarenu otHocsaTcs K m3aenusm ['CII (I'ocynapcTBeHHas cucTema MPOMBIIUIEHHBIX
pruOOPOB U CPEACTB ABTOMATH3ALIUN ).
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116 TIlo ycroMumBOCTH K MEXaHHYECKHMM  BO3ACHCTBUAM  IpeoOpa3oBaTeNid  SBIISIOTCS
BUOPOYCTOHYMBBIMH M COOTBETCTBYIOT KiaccuukaumonueiM rpymmam L3, V1, V2 mo I'OCT P 52931 B
3aBUCUMOCTH OT UCIIOJIHEHUS.

1.1.7  Tlo yCTOHYMBOCTH K KIMMAaTHYECKUM BO3JIEHCTBHSIM IpeoOpa3oBaTesid B 3aBUCHMOCTH OT BUAA
ucnosiHeHus: cootBeTcTBYIOT 110 ['OCT 15150 rpynnam YXJI3.1, YXIJI1, V1, VXJI2, V2, T3, TC1, TB1, OM1,
OM2.

1.1.8  TIlo ycTOWYMBOCTH M MPOYHOCTH K BO3JEHCTBHIO TEMIIEPATYp OKPYIKarOIIeH Cpeibl U BIAXKHOCTH
npeoOpaszoBarenu oTHocsATes K rpynmnam B4, C1, C4 mo 'OCT P 52931.

1.1.9 KoHCcTpyKIMs W TOKpBITHE MpeoOpazoBarenell 00ECIeYMBAIOT yCTOMYMBOCTh K Maciam u
MOIOIIIUM BEIECTBAM.

1.1.10 Ilo crenmeHu 3amuUTbl OT NPOHUKHOBEHUS IBUIM U BOABI IPeoOpa3oBaTeNd COOTBETCTBYIOT
rpynmnam |P54 wim IP66, IP67 mo TOCT 14254.

1.1.11 TIIpeoOpa3oBarenu nmpeaHa3HA4YCHbI JIs1 pabOThI IpH aTMochepHOM naBiieHun oT 66,0 1o 106,7
klIa (ot 498 o 800 MM pT.CcT.) U cooTBETCTBYIOT rpynne ucnoiaHenus P2 no 'OCT P 52931.

1.1.12  IIpeoOpa3oBarenu He COAEPKAT MATEPUAIIOB U BEILECTB, BPEJHBIX B 3KOJIOTUYECKOM OTHOIIEHUH
IUISL 4eJIOBeKa M OKPY)KAIOILIEH Cpeibl, TIOATOMY MPH IKCIUTyaTaluy (IPUMEHEHUH), UCIBITAHUIX, XPaHCHHH,
TPAHCHOPTUPOBAHUY U YTUIM3ALMU HE OKA3bIBAIOT BO3ACHCTBUS, OIIACHOTO B HKOJIOTUYECKOM OTHOILIECHHH.

1.1.13 TIIpeoGpazoBarenu CAB-SMART-EXd npeana3HaueHsl sl pabOThl BO B3PBIBOOMACHBIX 30HAX
MIOMEIICHUH U HapyKHBIX YCTAaHOBOK, B KOTOPHIX BO3MOKHO 00pa30BaHME B3PHIBOOMACHBIX CMECEH KaTeropuii
A, 1B, IIC rpynn T1 — T6 ¢ coomonennem tpedoanuit 'OCT IEC 60079-14, rnaset 7.3 I1YD u IlpaBun
K1accu(pUKALUK ¥ TOCTPOMKH MOPCKHX CYJIOB (715l M3/CNUIl KOHCTPYKTHBHOTO UCTIONHEHHS «M-S»).

1.1.14 CJIB-SMART-EX ¢ Ex-mapkupoBkoii «0Ex ia IIC T6...T5 Ga X» UMeI0T B3phIBO3ANIMIIEHHOE
UCIIOJIHEHHE C BHUIOM B3PBIBO3ALIUTHI — HCKPOOE30MacHasi 3JIEKTPUUECKas LeMb «id» U MOTYT MPUMEHSTHCS B
cootBeTcTBUM ¢ rnaBoi 7.3 ITYD, 'OCT IEC 60079-14 Bo B3pbhIBOONACHBIX 30HAX, B KOTOPBIX BO3MOKHO
oOpa3zoBanue B3pbIBoonacHbIx cmeceii kareropuu A, 1B, I1IC rpynn T1 — T6.

1.1.15 TIIapamerpsr CIB-SMART-EX — Ui <24 B, i< 100 MA, Ci < 10 1D, Li < 0,3 MI'H.

1.1.16 TlIpeobpazoBateqn CJIB-SMART-EXd umeroT BuA B3pPHIBO3AIIUTHI «B3PBHIBOHEIPOHHUIIAEMAS
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 kinaccuuKauuyd U MOCTPOMKH MOPCKUX CYIOB (s W3JeIui
KOHCTPYKTHBHOTO HCIIOTHEHUS «M-Sy).

1.1.17 TlIpeodpazoBarenun CJIB-SMART-Exdia uMeroT BHI B3pBIBO3AIIUTHI «B3PBIBOHEIPOHHIAEMAsT
obonouka «d» (Ex-mapkuposka «1Ex db 1IC T6...T5 Gb X») u uckpobe3onacHas snekrpudeckas nenb «ia» (Ex-
mapkupoBka «0Ex ia IIC T6...T5 Ga X») u coorBerctBytoT TpedoBanusm o TP TC 012/2011, TOCT 31610.0,
I'OCT 31610.11, T'OCT IEC 60079-1, IIpaBun kiaaccU(pUKaUU U MOCTPOMKU MOPCKHUX CYNOB (Ui U3AEIUi
KOHCTPYKTHBHOT'O UCTIOJIHEHUS «M-Sy»).
3uak  «X» mociae EX-mapkupoBkm mpeoOpasosareneri  CIAB-SMART-EX, CJIB-SMART-Exd wu
CIB-SMART-Exdia yka3biBaet Ha 0cOObIE yCIOBHS IKCILTyaTaIlHH:

— MOJKIIF0YaeMbIid K mpeodpaszoBaressm nasienuss CJIB-SMART-Ex, CJIB-SMART-Exdia -ucnonuenuit
HCTOYHUK MUTAHUS TIOJKEH UMETh UCKpOoOe30nacHble JIEKTPUUYECKUE LEeMH o
I'OCT 31610.11 u wuckpobe3omnacHele mnapaMeTpbl (YpOBEHb HCKPOOE30MacHOM 3IEKTPUYECKOM Ienu U
MOJPYIITY IEKTPOOOOPYI0BaHHUS), COOTBETCTBYIOIINE YCIOBUSAM MPUMEHEHUS peoOpa3oBaTes 1aBICHHs BO
B3PBIBOOIIACHOM 30HE;

—Ipu SKCIUTyaTalMd B 30He kiacca 0, mpeoOpa3oBarenb JaBieHHS HEOOXoIuMO obeperaTb OT
MEXaHMYECKUX YIapoB U TPEHUs BO n30exkaHne 00pa3oBaHus GPUKIIMOHHBIX UCKD;

— CMOTPOBOE OKHO NpeoOpa3zoBartesist JaBIeHUs cleayeT o0eperarb 0T MEXaHUYECKHUX YapoB;

— B3pBIBO3AIIUTA TIpeoOpa3oBaTelsi JaBJICHUS O00ECNEeUnBaeTCs NPH MAaKCHMaJTbHOM JaBIICHUH B
MarucTpaiy, He MPEBbIAIONIEM 3HaUeHUs, JOIMyCTUMOTO ISl JAHHOW MOJIENH;

— BEpXHSS U HIDKHSSI TEMIIepaTypa MpuMeHeHus rnpeodpaszosareneit: s TS5 - -61°C <ta < +70°C, nns T6
-61°C <ta <+60°C;

— MOHT&X W OKCIUTyaTamus mpeoOpa3oBarens IaBlIeHHUS OJDKHBI HMCKIIOYAaTh HAarpeB AJIEMEHTOB
KOHCTPYKLIIMM  IpeoOpa3oBaresieil  BbIIE  TeMIIEpPAaTyphbl, JOMYCTUMOW JUIg  DJIEKTPOOOOpPYHIOBaAHMS
temneparypHoro kiacca TS, T6 mo I'OCT 31610.0.
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[Tpu ycTanoBke B mpeoOpa3oBaTeb KJIEMMHOIO 0JIOKa C 3aIIUTOI OT UMITYJIbCHBIX MEepeHaNnpsKeHUH (KO
anekTpoHHoro npeobdpazosarerns DI, DII1T, OI12I") npoBepka cOnMpOTUBICHUS M MPOYHOCTH H3OJIALUU HE
MPOBOAUTCS (CpabaThIBAaET 3aINUTA).

[IpeoGpa3oBarenu ¢ BUAOM B3PbIBO3ALIUTHI «HUCKpoOe3onacHas 3jeKTpuyeckass Lenb» ¢ koxom OIII,
OIIIT, DI12I" B mponiecce U3roTOBICHUSA MOJBEPralOTCsl MMPOBEPKE HA COMPOTUBIICHUE U TPOYHOCTh U3OJISALIMHU
HanpsbkeHueM 550 B 6e3 moakIroueHus yCTpOCTBA 3aIUThl OT MepEHANPSKEHHH.

[Turanue npeobpaszoBatencii CIAB-SMART-Ex, CJIB-SMART-Exdia m0/KHO OCYIIECTBIATBCS OT
O0apbepoB 0€30macHOCTH, OJIOKOB THTAaHHUS C BBIXOAHBIMH HCKpOOE30MAaCHBIMU LIEMSMH C TapameTpamu
Uo <24 B, I <100 MA, Co > 0,05 mx®d, Lo > 0,3 mI'H, nmerorue cepTuduKaT COOTBETCTBUS.

[Tpeobpazosarenu CIAB-SMART-Ex, CIB-SMART-Exd u C/IB-SMART-Exdia npeanazHaueHbl st
paboThI BO B3PBIBOOIIACHBIX 30HAX, B KOTOPBIX MOT'YT 00pa30BbIBaThCSI B3PHIBOOMACHBIE CMECH T'a30B U MAPOB C
Bo3ayxoM kareropuu IIA, IIB, IIC rpynn T1 — T6. Mexanudeckasi IpO4HOCTH 000JI0UKH rpeodpaszoBarens Exd,
Exdia-ucronuaenus coorserctyer TpeboBanmsim I'OCT 31610.0 mst snekrpoodopynoBanust || rpyrims! ¢ BRICOKOM
OIIACHOCTBI0 MEXAHWYECKUX TOBPEXKICHUH. MeXaHuueckass NpPOYHOCTh 000IoYKH TpeoOpasoBatens Exd-
UCIIOJIHEHHUS ITPU HAJIMYUH KPBIIIKKA CO CMOTPOBBIM OKHOM (OIILIKS CO CBETOJUOAHBIM HHUKATOPOM) COOTBETCTBYET
tpeboBarmsiM ['OCT 31610.0 mis snekrpoobopynoBanus |l rpymmsl ¢ HU3KOM OMACHOCTBIO MEXAHUYECKUX
TTOBPEKICHU.

1.1.18 [IlpeoOpazoBareqn ¢ KOAaMH OJIIEKTPOHHBIX mpeobOpasosarenerr OIIIT u DIII, 3III2T
00ecreurBaroT 3alIUTy MPeoOpa3zoBaTess MPH BO3CHCTBIH I'PO30BBIX UIIM MHBIX IEPEXOIHBIX TEPEHANPSKECHHMA
(ucnerrarensHoe BozaencTeue kinacca Il mo FOCT P 51992).

1.1.19 CrpykTypHas cxeMa yCIOBHOTO O0O3HaueHHUs MpeoOpa3oBaresieil NaBlIeHUS U3MEPHUTEIbHBIX
MIPUBE/ICHA B IPHIIOKECHUU A.

1.2 TexHuYecKHe XapaKTePUCTHKH

1.2.1  OcHOBHBIC TEXHHUYECKUE XaPAKTEPUCTUKN YKA3aHBI B STUKETKE HAa KOHKPETHBII MpeoOpa3oBaTeb.

1.2.2 IIpeoOpa3oBarenn yCTOMUMBEI K BO3/IEHCTBHIO IEPErPY304HOrO JIABICHUS B COOTBETCTBUU
¢ Tabmmumeit A.3.1 npunoxkenus A. st mpeoOpaszoBareneid pa3HOCTH AaBJIICHUH U THAPOCTATUICCKOTO JaBICHUS
Neperpy304Hoe JaBJIeHUE MOXKET ObITh IMOJIAaHO B IUIIOCOBYIO WJIM MHMHYCOBYIO Kamepy. IIpeoOpazoBarenu
Pa3HOCTH JABJIEHUH U TUAPOCTATUYECKOTO JABJICHUS MPOYHbIE IPU BO3AECWCTBUU MPOOHOTO JaBJiEHUS B 00€
KaMepbl JIUTEIbHOCThI0 He Oosiee | MUHYTBI U FepMETUYHBIE NIPU BO3JEHCTBUU MPEAEIBHOTO JIOMYCTUMOIO
paboyero n30bITOYHOTO B cOOTBETCTBUU ¢ Tabnuuen A.10 [lpunoxenus A.

1.2.3  TlpeoOpazoBarenu pa3HOCTHU JABJICHUN BBLIEPKUBAIOT MEPErpy3Ky CO CTOPOHBI IUIFOCOBOM H
MUHYCOBOM Kamep B TeueHHEe | MHUHYTbl OJHOCTOPOHHUM BO3JEWCTBUEM JaBJIEHUS PABHOTO MpPEAEIbHO
JonyckaeMoMy paboueMy M30BITOYHOMY JAaBI€HMIO. J[JIs1 yCTpaHEHUs BO3MOXKHOTO BIMSHHUS MEpPerpy3KH Ha
XapaKTepUCTUKU NpeoOpa3oBarTeseil mocie ee CHATHS He00X0IMMO MTPOBECTH MOACTPONKY HA4aJIbHOTO CUTHAJIA.

1.2.4  BepxHue npezesnsl u3MepeHHit cooTBeTcTBYIOT Tabnunam A.3.1 u A.3.2 Ilpunoxenus A.

1.2.5 [IpeoOpa3oBarenu SIBISIOTCS MHOTOINpPENEIbHBIMU M MOTYT OBITh HACTPOEHBI Ha Pl
BEPXHUX IPENIeIOB UM JAMANa30HOB U3MEPEHUH B cooTBEeTCTBUM ¢ Tabimuuamu A.3.1 u A.3.2 Tlpunoxenus A.
[TpeoOpazoBarenu Takke JOMYCKAIOT HACTPOMKY Ha CMEIIEHHBIN JUana30H U3MEPEHUN.

1.2.6 IIpenensl omyckaeMOM OCHOBHOM IPUBENECHHOM NOTPEIIHOCTH Y YyKa3aHbl B
tabmunax A.9.1-A.9.8. Bapumanus BwixogHoro curHana He mnpebimaer 0,5y. Ilpemensl momyckaemoit
JIOTIOJTHUTEIBHON MPUBEIEHHON OTPEIIHOCTH, BRI3BAHHOW U3MEHEHUEM TEMIIEPATyPhl OKPYKAOILEro BO3AyXa,
yka3aHsbl B Tabnuie 1.

Tabnuna 1 — IIpenens! fomyckaeMoil JOMOIHUTENbHON PUBEIEHHON MOTPEIIHOCTH ITpeoOpa3oBareneii,
BBI3BAHHOI M3MEHEHUEM TEMIIEPATYPBI OKPYIKAIOILIETO BO3AyXa

Kox npeznenos IIpenensl AOIyCKaeMOU JONOIHUTEIBHON IPUBEIEHHOMN IIOIPENTHOCTH Y,
JIOITy CKaeMOM OCHOBHOM BBI3BAaHHOUM M3MEHEHHEM TEMIIEPATyphl OKPYIKAOIIEro BO3AyxXa Ha Kaxzsle 10
IIPUBEAEHHOMN °C, % ot BII1
MTOTPEIIHOCTH Pmax/10 < Pp < Prmax Pmax/25< Pp< Pmax/10
0075, 010, 015, 025 +(0,05 + 0,05Pmax/ Ps) (01 + 0,04Pnad Po)
050 +(0,1 + 0,05Pmax/ P)
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1.2.7 TlpeoOGpa3oBarenn HMEIOT JHUHEHHO-BO3PACTAIONIYI0 3aBUCHMOCTh BBIXOJHOTO CHTHaja OT
BXOOHOI'O JaBJICHUA.
1.2.8  HomwuHanbHas cTaTHdecKas XapaKTepUCTHKA ITPeoOpa3oBaTelis JMHEHHAs, COOTBETCTBYET BU/Y:

(YB —YH)
Y =YH+-——(P - Pn), 1
g (PB — PH) ( H) (1)
rje Y — TekyIee 3Ha4eHHEe BEIXOAHOTO ITU(POBOT0 KOa Mpeodpa3oBarTeeii;

P — 3nauenue nzmepsieMoit pu3nyeckon BEINUHMHBL,
Y#, Y — COOTBETCTBEHHO HM)KHEE M BEpXHEE Mpe/esIbHbIC 3HaUeHUs IIU(PPOBOTo KOJa,

P, Pp — coOTBETCTBEHHO HUYKHUI U BEPXHMI ITpenenbl u3Mepenuii, klla.

1.2.9 Dmexrpuueckoe mnuranue mnpeodpasosareneii CJAB-SMART, CJB-SMART-Exd mpomkHO
OCYILECTBIATHCS OT UCTOUHMKA HANPSKEHUS IIOCTOSIHHOI'O TOKA C BBIXOJHBIM HampsbkeHueM oT 8 1o 30 B (s
CIIB-SMART-Ex (Exdia) ot 8 mo 24 B). HomuHanpHOE 3HaYCHHE HANPSKEHUS IIMTaHUS MpeoOpaszoBaTencii 24
+ 0,5 B.

1.2.10 Tluranue npeobpasosareneit CJIB-SMART-Ex (Exdia) momkHO OCYIIECTBIATHCS OT OapbepoB
0e30macHOCTH, OJIOKOB THUTAaHUS C BBIXOJAHBIMH  HMCKPOOE30MAacHBIMH HEMsMH C  TapamMeTpaMu
Uo<24 B, lo <100 MA, Co > 10 D, Lo > 0,3 MI'H, nMeronux cepTudHuKaT COOTBETCTBHS.

VIcTOYHMK MUTaHMS, UCIIONB3YyEeMBbIi JIJIsl MUTAHUS B SKCIUTYaTallMOHHBIX YCIOBHAX, IpeoOpa3oBaTeneii
(xpome CZIB-SMART-EX) nomkeH yJ10BIE€TBOPSTH CISAYIOUIUM TPEOOBAHUSAM:

— comnpoTuBieHue uzomnsaiuu He meHee 100 MOw;

— BBLIEP)KUBATh UCHbITaTeIbHOE HanpsbkeHue 550 B npu nmpoBepke 371eKTpUUecKoil MpoYHOCTH
W30JIALINY;

— IyJbcanus (BOMHAs aMIUIUTYZa) BBIXOAHOTO HalpsDKEHHs He MojpkHa mpesbimathk 0,5 % ot
HOMUHAQJIBHOTO 3HAYEHUS BBIXOJHOTO HANPSOHKCHHUS TP YacTOT€ TapMOHMYECKHX COCTABIIONINX, HE
npessitatomien 500 I'o.

Cxemsl BHEIIIHUX IEKTPUUECKUX COeAMHEHU I npeobOpa3zopareneit IPUBEICHbI B
IIpUIIoKeHnu B.

1.2.11 Ilpu orcyrcTBUM Harpy3ku norpedisemas MomHocTs He Oonee 0,1 Bt misa koma D111, OITIT, D112,
OI12I"; me 6o1tee 0,05 Bt miig koma D11, OIT.

1.2.12 TlpeobpazoBarenn UMEIOT HHTepQeic CBs3HM, TalbBaHUYECKU PA3BSI3aHHBIM OT HaNpPsKEHHS
nutanus. M3omsmus nenei nuTaHusi OTHOCUTEIBHO 1IeTeit nHTepderica BeaepxkuBaet Hamnpspkenue 1500 B.

1.2.13 TIlo crtemeHu 3amUTHl OT NPOHUKHOBEHMS MNbUIM M BOJBI NPeoOpa3zoBaTeId COOTBETCTBYIOT
rpymnam IP54, IP66/IP67 o 'OCT 14254.

1.2.14 TlpeobpazoBarenay yCTOHYMBBHI K BO3AECHCTBHIO TEMIEPATYphl OKpPY’KaIOIIEH cpeabl Mo Tabiaule
A.4 punoxeHust A B 3aBUCUMOCTH OT HUCITOJTHEHHUS.

1.2.15 TIlpeobpa3oBarenan yCTOHYMBBI M TPOYHBI K BO3JEHCTBHIO CHUHYCOMJANbHBIX BHOpanuili B
COOTBETCTBHH ¢ Tabnuiei 2. Hanmpapnenne BUOpauu JOKHO COOTBETCTBOBATh YKa3aHHOMY B IIPHIIOKEeHUH b.

Tabnuua 2 — YcToWYMBOCTH K BO3JICHCTBHIO CHHYCOUJAILHOW BUOpAIK

HWcnonuenue 1o

I'pynma Hcnonuenus npeobpaszoBaTeneit BUOPOYCTOHYHUBOCTH O
I'OCT P 52931
1 CJIB-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 ITpoune ucnonnenus CIB-SMART V2

[Ipenensl momyckaeMol JIOMOJHUTENBHOW MPUBEICHHON MOTPENIHOCTH, BBI3BAHHOW BO3JIEHCTBHEM
BuOpamuu, B % ot BIIW, He 1OMmKHBI MPEBHIIATh CISYIOINX 3HAYSHU]:
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vy = 4l Imex 2

rie Pmax — MakcuManbHBIN BEpXHUH Mpeien n3MepeHus: MoJienu npeodpasosareds, klla;
Ps — ycranoBnennsiii BIIU, kI1a;
kK — k03 dunmeHT, paBHbIii: - 0,25 % nns monene#t rpynm 1,2;
- 0,1 % nnst mozeneit rpynisl 3.
1.2.16 TIlpeo6pazorarenn CJIB-SMART-Exd (Exdia) ycToiurBsl K BO3ACHCTBHIO yaapa.
1.2.17 TIlpeoOpa3zoBarenu  SBIAIOTCS  CEHCMOCTOMKMMH TP BO3JACHCTBUM  3€MIICTPSICEHUU
WHTEHCUBHOCTHIO 9 6amuioB no mkaine MSK-64.
1.2.18 [Ilpenensl JONOTHUTEILHON MPUBEACHHON MOTPEIIHOCTH MpeoOpa3oBaTenieil pa3HOCTH JaBICHUN
U THJIPOCTATUYECKOTO JIABJICHHS TIPU JBYXCTOPOHHEM HATPYXEHHUH pa0OYMM W30BITOYHBIM JaBlieHHUEM, % OT

BIIN:

Pmax
v = Kf - Ppa6 - ——, 3)
roe Kf mig monenu 1412 +0,2%/1 MIla
Kf s monenu 1420 +0,08%/1 MIla
Kf s moneneit 1430, 1434, 1440, 1444, 1530, 1540  +0,04%/1 MIIa
Kf s moneneit 1450, 1460 +0,02%/1 MIla

Ppab — 3nauenue paboyero uzObiTounoro gasieHust, Mlla;
Pmax — MakcumaabHbIN BepXHUU Npeaen n3mepenuns, Mlla;
PB — BepxHuii mpenen U3MepeHuii, Ha KOTOpbI HacTpoeH npeodpazosateib, Mlla.
1.2.19 TIIpeobpa3oBarenn yCTOWYUBBI K BO3ACHCTBUIO HHIYCTPHAIIBHBIX ITOMEX:
— HaHOCEKYHAHbIM UMIyabcHbIM Tomexam 1o I'OCT 30804.4.4, creneHb KeCTKOCTH 3;
— paAOYaCTOTHOMY 3JIEKTPOMAarHUTHOMY 1oJit0 B nosioce yactor 80—1000 MI'm mo 'OCT 30804.4.3 B
nojioce gactoT 80—-1000 MI'L, cTeneHp KeCcTKOCTH 4;
— anekTpocratnueckum paspsaam o I'OCT 30804.4.2, creneHb )KeCTKOCTH 4;

— KOHJIYKTUBHBIM I[IOM€XaM, HaBEICHHBIMU pPaJWOYaCTOTHBIMU 3JEKTPOMAarHUTHBIMH TMOJIAIMU TIO
I'OCT P 51317.4.6, crenieHb KECTKOCTH 3;

— MarHUTHOMY T0JIt0 ITpoMblnieHHON YacToThl o ['OCT P 50648, cTenens xkecTkocTH 5;

— umnyascHoMy MarHuTHoMy noito o ['OCT P 50649, crenens xkecTkocTH 5;

— 3aryxatouiemy marautHoMy 1oiito mo 'OCT P 50652, crenens sxecTkocTu 5;

— MHUKPOCEKYHTHBIM UMITYJIbCHBIM IToMeXxaM 0oibinoif sHepruu no 'OCT P 51317.4.5, cTeneHb )KeCTKOCTH
2 mpu mojaye MOMEXH IO CXEME «IIPOBOJ-TIPOBOA» U CTENEHb >KECTKOCTH 3 MpPH I0Jlaye MOMEXH IO CXEeMe
«1poBo-3eMis». Kputepuii kauectBa (yHKIIMOHMPOBAHUS — A.

JlonoaHUTeNbHAS MOTPEIHOCTh MTpeodpa3oBarTeneil, BbI3BaHHAs BO3JACHCTBUEM UHIYCTPHAIBHBIX TTOMEX,
BBIp@)KEHHAsI B MPOIIEHTAaX OT JAMAaNa30Ha U3MEHEHUS BBIXOJHOIO curHaia, He mpesbimaer 20 % ot npenenos
JIOITyCKaeMOW OCHOBHOM MOTPELIHOCTU U HE HOPMUPYETCSI.

1.2.20 TlIpeoOpazoBareny COOTBETCTBYIOT HOpMaM ITOMEXOIMHUCCHH, YCTAaHOBJIEHHBIM JUIs Kiacca b 1o
I'OCT P 51318.22.

1.2.21 TlpeoOpa3zoBareni WUMEIOT BHEIIHIOK KHOIKY, PACIONIOKEHHYIO Ha KOpIyce, IS CMEIICHHS
XapaKTepUCTUKH MpeoOpazoBaTes AaBIeHUs (KaauOpOBKa «HYJIsH») OT MOHTAXKHOTO MOJI0KEHUS HA 00BEKTE UITH
CTaTUYECKOTO JIaBJICHUSI.

1.2.22 Hactpoiika u ynpaBieHue, rnoiydyeHue HHGOpMAIMM O HOMEpE BEpCHUHM MpeoOpa3oBaTens C
1M(POBBIM MHAUKATOPOM OCYIIECTBISETCS KHOMKAMH, pAaCHOJOKEHHBIMH Ha KOpIyce HWHAMKATOpa H
JMCTAHIIMOHHO MPU MOMOIIH YIIPABISAIOIIET0 YCTPOUCTBA, MoaepkuBatoiiero nporokoia ModBus RTU, a nns
npeoOpasoBareniss 0e3 BCTPOSHHOTO MHU(PPOBOrO HHAMKATOPA — TOJBKO JUCTAHIIMOHHO TIPH TTOMOIIA
YIPaBJIAIOLIET0 YCTPOHCTBA, oAep kuBatoiiero nmpotokon ModBus RTU.

1.2.23 WHaukaTop, BXOASIIMA B COCTaB peoOpa3oBaTelis, IMEET [Ba peKuMa paboThl — HW3MEpEHUs,
YCTaHOBKH U HACTPOMKHU IIapaMeTpPOB.

1.2.24 B pexxuMme u3MepeHHs Ha HHIUKATOPE OTOOpakaeTcs:
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— 3HAYCHME JIABJICHUSI B YCTAHOBIICHHBIX IIPU HACTPOMKE eNMHUIAX B mipeaenax oT munyc 0,125 mo 1,125

Uarna3oHa U3MEHEHUS CUTHATIA;

— YCTaHOBJICHHBIEC €JUHUIIBI U3MEPEHHUSI 1aBICHHUSL.

1.2.25 VYcraHoBKa U HACTPOWKA MapaMETPOB C MOMOLIbIO KHOIIOK HHAWKATOPA MOXKET OBITh BHIMOJIHEHA
TOJIBKO BO B3pBIBOOE30MacHOM 30He B cooTBeTCTBUU C [Ipunoxenuem E.

1.2.26 Bpewms ycpennenus (qemMrn@upoBaHusl) BEIXOAHOTO CUTHANA IIpeoOpasoBaTesieil MOXKET ObITh BRIOPAHO
norpedurenem u3 cinenyromero psaa: 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6; 50; 75; 100 c.

1.2.27 [lomonHHUTENbHAS MOTPEIIHOCTh, BBI3BAaHHAS IIABHBIM W3MCHCHHEM HANPSKEHUS THUTAHUS U
BO3JICCTBHEM BHEIIIHETO MEPEMEHHOT0 MAarHUTHOTO 1o HanpspkéHHOCTRI0 1000 A/M, dactoToit 50 I'm wm
BHEITHETO TIOCTOSHHOTO MarHUTHOTO mojs Hanpsok€éHHocThio 1000 A/M, He mpeBbimaer 0,2 oT mpexaena
JIOIyCKaeMOM OCHOBHOM MOTPELUTHOCTH U HE HOPMUPYETCS.

1.2.28 TIpeoOpa3oBarenu HE BBIXOAST W3 CTPOs MpHU OOPBIBE BBIXOJHOTO IIEMH IMpeodpa3oBareseid, a
TaK)Ke MpU I0Jaye HANpsHKEHUS MUTaHUS OOpaTHOW MOJIIPHOCTU M KOPOTKOM 3aMbIKAHMM BBIXOAHOW IEMH
npeoOpa3oBareei.

1.2.29 [IpoyHOCTb M3OJSALMH U COTIPOTUBIICHUE PIIEKTPUUECKUX IIeTel peoOdpa3oBareseil mpuBeaeHbl B
tabymre 3.

Ta6mz1ua 3 — Bug u 3HaueHHE HCIBITATEIILHOTO HaIlIpsAKCHUA IIPU IIPOBCPKE BHCKTqueCKOﬁ IMPOYHOCTH
HU30JIAHH, SJICKTPUICCKOC COIMPOTUBIICHUEC U30JISIINN

JlelicTByrolee 3HaYEHNE
UCHBITATEIbHOIO HAIIPSKEHUS
NIEPEMEHHOTr0 TOKa yacToTon 50

I'n npakTHyecku HopMbl 351€KTPUYECKOTO CONPOTHBIICHHSI
CHHYCOUJAIbHOU (DOPMBI C m3ossiuu, MOM, He MeHee
KO3 HUIIMEHTOM aMIUTUTYAbI HE
Hcnonuenue xyxe 1,414 + 0,099, B add, He
npeoOpa3oBares MEHEe
11pH npu
. IIPU BEPXHEM .
OTHOCHUTEIIEHOM OTHOCHUTEILHOM
B B 3HAYECHUU
HOpPMATBHEIX | - HOCTH 95+ HOPMATBHBIX | TpefenbHoit | o o HocTH (O3 &
p 3%u P P « 3)%u
YCIIOBUSX YCIIOBUSX paboueii
Temneparype 35 Temmeparyosl | TEMIEPATYPe
+5°C patyp 35+ 5)°C

Hes3priBo3zamuiieHsie

p LU 500 240 100 20 5

WCTIOJTHEHHUSI
B3priBozaniuiieHHbIe

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

1.2.30 TIlIpeoOpazoBarenu ¢ KOgaMu MEKTPOHHBIX mpeodpazoBareneid DI u OII1T mo nmpumoxkeHnio A
o0ecreynBaroT 3aIuTy peodpa3zoBaTest Py BO3IEHCTBUU I'PO30BbIX WM MHBIX IEPEXOAHBIX epeHANPIKEHUN
KOMOMHHpOBaHHOW BOJHBI 1,2/50 MKC. ¢ MakCHMalbHBIM 3HaueHuWeM HampsbkeHus 6 kB u 8/20 mxc. ¢
MaKCHMaJIbHBIM 3HaUeHHEM TOKa 3 KA (ucmbitarenbHoe Bo3zaeiicTue kiacca [l mo TOCT P 51992).

1.2.31 TIO mpeoOpa3zoBarens MmpenHazHAYEHO UIS MTpHeMa JIEKTPUIECKOTO CHTHAJIA TyBCTBHTEIBHOTO
3JIEMEHTA, MPONOPLUUOHAIBHOTO €ro AehopMaIiy OT MPUIOKEHHOTO JaBICHUS.

3HavyeHne nu(poBOTO KOJIa CUTHAIA, HOPMHUPOBAHHOE B ITMPOKOM JTHATIa30HE TEMIIepaTyp, mpeodpasyercs
B 3HAUYEHUE JIaBJICHUs, 0TOOpakaeMoe Ha CBETOIMOTHOM HMHJIUKATOPE.

WuTepdeiic momp30BaTenss MO3BOMSET BH3YaIM3HPOBATH W3MEPEHHOE 3HAYCHHWE IABIICHUS, TONYYUTH
3Ha4YeHHUe JIaBJICHUs N0 IU(PPOBOMY KaHaIy.
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[IporpamMmMHOe obecrnieueHne mpeoOpazoBatTenst SBIsETCS BCTPOCHHBIM U Iiepe3arpyxaembiM. B
MOJIb30BATEILCKOM U CBSI3HOM HHTepdelicax mpeoOpazoBarensi OTCYTCTBYIOT MPOIEIYypPhl apXUBHPOBAHUS
PE3yJIbTaTOB U3MEPEHUH.

ITO mpeoOpazoBarens pa3aeieHO Ha METPOJIOTUYECKH 3HAYMMYIO YaCTh U METPOJIOTUIECCKH HE3HAYNMYIO
4acTh:

K METPOJIOTHYECKH 3HAUMMOU YaCTH OTHOCSATCS MIPOTPAMMHBIC MOJTYJIH, BBITIOTHSIONNE (DYHKIIHN:

— cOopa, nepenayu, o0OpabOTKH M MPECTABICHUS U3MEPHUTEIBHON HH(DOPMAITUH;

— UACHTU(UKAIIMHA METPOJIOTHYECKHU 3HaunMon yactu [10;

K METPOJIOTHYECKH HE3HAUMMOM YaCTH OTHOCATCS MPOrpaMMHbIE MOAYJIM MEHIO pudopa:

— (dbopMat oToOpakeHHsI TAHHBIX HA HHIUKATOPE;

— CTPYKTYpPbl KOMMYHUKallMOHHOT'O ITPOTOKOJIA.

Metponornuecku 3HauuMas 4acTh IIO mpeoOpazoBarenst HMMEET BO3MOXKHOCTh TMPOBEIACHUS
UICHTU(QUKAIIUN TIOCPEACTBOM HHTep(eiica CBsI3U, WIM BHU3yalbHO HAa CBETOAMOJHOM HMHIUKATOPE B MEHIO
npubopa.

Nnentudukanronublie TaHHbBIE, MPECTaBICHHbIC B TabmuIe 4, BKIIOYAIOT B ce0s1 HHPOPMAIIHIO:

— o Homepe Bepcun [10 - muenTudukarope MeTpoornuecku 3aagumoit yactu [10.

Tabmuna 4 — UnentudukannoHHbIe TaHHBIE TPOrPAMMHOTO O0eCTIeYeHUs

W nenTudukanoHHble TaHHbIE (IPU3HAKH) 3HayeHue
Wnentudukanmonnoe HanmenoBanue [10 st CIIB-SMART-RS485 EPDD_hart.a43
Howmep Bepcun (naenruduxanuonssiii Homep) 110 He Hke 1.0

[Mudposoit upentudukarop [10 -

I[pyr uc I/I,Z[eHTI/IQ)I/IKaL[I/IOHHLIC JaHHBIC, €CJIM UMCHOTCs -

— Ha nHaukaTopHOM yCTPOMCTBE UMEETCS MapOJlb.
— 11O He u3MeHseMoe U HEe CUUTHIBAEMOE.
— Vmeercst pasrpaHWYEHHE MOIB30BATEIBCKOTO nocTyma. [lomp3oBarenn He MMEIOT JOCTYyNa B
CEpBUCHBIN PEXUM.
— TlpoTokonbsl 0OMEHA MaHHBIX COJAEP)KAT METOMBI ONPENETICHUsI OMMOOK MPH MOMOIIU MPOBEPKH
COOTBETCTBHS 3aIIpoca U OTBETA U BBIYUCICHUS KOHTPOJIBHON CyMMBI.
— VYpOBEHb 3aIIUTHl MPOrPAMMHOTO OOECTICUCHHsI BBIYMCIUTENS OT HENpeIHAMEPEHHBIX H
IpeJHaMEPEHHBIX U3MEeHEHUH - «BbIcOkui» 1Mo P 50.2.077-2014.
1.2.32 TabaputHsie U YCTaHOBOYHbBIE pa3mMepsl npeobpazoBarenei MIPUBE/ICHBI B
MIpUIIOKEHUU b.
1.2.33 Macca mpeodpaszopareneii CIAB-SMART, B 3aBHCHMOCTH OT HCIOJHEHHS, HE MPEBBINIACT
3HAaYeHUH, YKa3aHHBIX B TAOIUIE 5.

Ta6muma 5 — Macca npeoOpazoBareneit

. o Tun npucoenunenud k | Macca, kr,
O6o3HaueHue Moenel mpeoodpazoBarTesneit
mpoleccy He Ooee
1112*,1212*,1312*, 1412* FK 6,5
1530, 1540 FH 10
1120, 1130, 1140, 1220, 1230, 1240, 1320, 1330, 1340, 1420, 1430, FK ED 5
1434, 1440, 1444, 1450, 1460 ’
1041, 1050, 1051, 1060, 1061, 1141, 1150, 1151, 1160, 1161, 1171,
1340, 1341, 1350, 1351, 2050, 2150 M20, NM, NF 2
1020, 1030, 1040, 1112, 1120, 1130, 1140, 1220, 1230, 1240, 1330 M20, NM, NF 12

*- JInst KOHCTPYKTUBHBIX UcTionHeHus: Op-S Macca npeobpa3oBaresist He MpeBbIaeT 12 Kr.

1.2.34 OObeM H3MEPUTETHHON STYCHKH (TI0JI0CTH) mpeodpa3oBaTelieit Il YCTAHOBKH pa3JIeIATEeILHON
MeMOpaHbl CTOPOHHETO IMPOM3BOICTBA IPUBECH B TadHIIE 6.
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Tabnuma 6 — O0beM U3MEPUTETBHON STUEHKH

Konx nmpucoenuuenus k| Kog rpynmsl O6wvem
O0o3HaueHue Moienel mpeodpasoBaTeneit nporeccy MaTepHalioB TIOJIOCTH, CM°,
He Oosiee
1020, 1030, 1040, 1041, 1051, 2050, 1061,
1112, 1120, 1130, 1140, 1141, 1151, 2150, 02, 07, 11,
1161, 2160, 1171, 1220, 1230, 1240, 1330, | 120 GM. NM,NF 12,18 L7
1340, 1341, 1351
1020, 1030, 1040, 1041, 1051, 2050, 1061,
1112, 1120, 1130, 1140, 1141, 1151, 2150, M20.0, GM.0, NM.0, 11 12 18 6.5
1161, 1220, 1230, 1240, 1330, 1340, 1341, NF.0 S ’
1351
2050, 1061, 1141, 1151, 2150, 1161, 1351 M20 09, 10 4,25
1120, 1130, 1140, 1141, 1150, 1220, 1230,
1240, 1320, 1330, 1340, 1341, 1350, 1420, 01, 03, 04, 17 .
1430, 1440, 1460 FK,FD 34,5 (onuoit
1450 KaMephl)
1434, 1444 FK 01, 03, 17
1112, 1212,1321, 1412 40,3
1.2.35 Matepuan MeMOpaHbl U AeTajeil, KOHTAaKTUPYIOUIUX C U3MEPSEeMOil cpeioi MpUBEICHBI B

tabmune A.4.1 [Ipunoxenns A. PekomeHnamuu 1o BeIOOpyY rpyIiibl MaTEpHAIIOB IPEACTaBICHBI B Tabmuie A.4.2
NpUIIOKEHUs A.

1.2.36 Cpennsist HapaOoTKa Ha oTKa3 1yt npeodpazosareneid CAB-SMART ne menee 157000 u.

1.2.37 Cpennuii cpok ciayk0bl mpeoOpa3oBaresneil He MeHee 14 5eT, KpoMe SKCILTyaTHPYyeMbIX MHpU
M3MEPEHUH ITapaMeTPOB arpecCUBHBIX CPEll, CPEIHUIN CPOK CITYKOBI KOTOPBIX 3aBUCUT OT CBOICTB arpeCCUBHOM
CpeAbl M YCIOBUH IKCIUTyaTaIUH.

1.2.38 Cpemnuii cpox ciry>kObI Mpeodpa3zoBarTeseil, MpeaHa3HaAYCHHBIX IS H3MEPEHHS MTapaMeTPOB:

- arPECCUBHBIX CPeJl C COJepKaHUEM cepoBoopoaa 10 5% o0beMHbIX (OpeHOyprckoe MeCTOpOXKAECHUE) -
He MeHee 6 JieT.

- arpecCUBHBIX CPEJ] C COAEPIKaHUEM cepoBOI0poa A0 26% 00beMHBIX (AcTpaxaHCKOE MECTOPOKIICHUE)
- He MeHee 4 JIeT.

1.2.39 Ha3HadeHHBI CpoK CITy>KObI MpeoOpazoBaTeseil B3pbIBOOE30MIACHBIX UCTIOHEHUI COCTABIISET:

- 14 ner npu pabote B cpeiax, HE arpeCCUBHBIX 0 OTHOIICHUIO K MaTeprajaM, KOHTAaKTUPYIOIIUM C
U3MepsIeMoii Cpesio;

- arpecCUBHBIX CPEJl C COJIepKaHUEM CepoBoIopoaa 10 5% 00BEMHBIX 6 JIET;

- arpecCHUBHBIX CPeJl C CO/IEPIKaHUEM cepoBoIopoa 10 26% 00bEMHBIX - HE MeHee 4 JIeT.

1.2.40 Tlpm 3aka3e KOMIUIEKTa MOHTQKHBIX YacTell MpPeeNbHO-IOMyCTUMBIE XapaKTEPUCTHKH
npeoOpa3oBaresieil  COOTBETCTBYIOT MPEAEIbHO-IOMYCTUMBIM XapaKTEPUCTUKAM KOMIUIEKTa MOHTa)KHBIX
yacTei.

1.2.41 Tlpn HEOOXOIUMOCTH JOYKOMIUIEKTOBAHMS BHJl U YPOBEHb B3PHIBO3ALIUTHI JOMOIHUTEIBHO
npuoOpeTaeMbIX MOHTA)XHBIX 4YacTeld JOJDKEH COOTBETCTBOBATh BHAY W YPOBHIO  B3PBIBO3ALIUTHI
npeoOpa3oBares, A7 KOTOPOro OHM MpeHa3HAYCHBI.
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1.3 KommiekTHOCTh Mpeodpa3oBartelieit

1.3.1  KommiektHOCTh IpeoOpa3oBaTeneil mpuBeaeHa B Tadbaure 7.

Tabnuma 7 — KoMIiekTHOCTB npeobpasoBaresnei

HanmenoBanue O6o3HaueHUE KI?IJ;" [Ipumeuanue
1. Tpeobp A30BATEIH AABJICHHA AI'bP.406239.001-33 1 |Hcnomuenue u 0603HaUCHHE
HMEPHTCIBIbIN B COOTBETCTBHH C 3aKa30M
2. Drukerka (macmopr) AI'bP.406239.001-33 I1C 1
3. MeTonka noBepKu MIT 95-221-2013 ¢ uzm. 1 1 |[Ha 100 mrr. uiu B oauu
4. PyKOBOJICTBO 10 3KCILTyaTalluu AT'BP.406239.001-16 PD 1 [APSC, WM IT0 saKasy,
WM B DJICKTPOHHOM BHJIE

14 YVYcrpoiicTBo U padoTa npeodpa3oBareJieii

1.41  KoHcTpyKTHBHO mpeoOpa3oBaTeab COCTOMT W3 IEPBUYHOIO IpeoOpa3oBaressi JaBICHUS U
AJICKTPOHHOTO 0J10Ka 00paOOTKH CUTHAJIOB.

1.4.2 Ilpunmmn pgedcTBust mpeoOpa3oBaresnell OCHOBaH Ha TEH30PE3UCTUBHOM d(deKkTe B
IIOJIyIIPOBO/IHUKOBOM UYBCTBUTEIBHOM 3sieMeHTe. [lox Bo3aelcTBHEM H3MepseMOl BelMYMHBI MeMOpaHa
negopMupyeTcs, BBI3BIBAS HM3MEHEHHE COINPOTHUBIICHUS TEH30PE3UCTOPOB UYYBCTBHTEIBHOTO JJIEMEHTA, a
BCJIEJICTBHE TOr0, M3MEHEHUE BBIXOJHOIO 3JIEKTPUYECKOIO CUTHasa. DJIEKTPUUECKUI cUrHal mpeolpasyercs
aHaJIoro-IM(POBBIM Tpeodpa3oBareneM B IMUPPOBOK KOJ, MPOMOPUHUOHATBHBIN NPUIOKEHHOMY IaBICHUIO.
[Mudposoii kox nepenaercsa Ha HUPPOBOE UHAUKATOPHOE YCTPOMCTBO, a TAKXKE HA YCTPOICTBO, popMupyloLiee
YHUPHUIMPOBAHHBIN U(POBOM BHIXOIHOW CUTHAIL

1.43  TIlnatbl 5J€KTPOHHOTO OJIOKAa YCTaHOBJEHbI B Kopmyce. Jlns 3amuThl OT BO3ACHCTBUI
OKpY’Karolllel cpeJibl Ha IIaThl HAHOCUTCSI MHOT'OCIOMHOE 3aIllUTHOE ITOKPBITHUE.

1.4.4  VHauKaTOpHOE YCTPOMCTBO MOXET OBbITh YCTAaHOBJIEHO B OJHOM M3 4 IMOJIOXEHUH € YIJIOM
MOBOPOTa, KpaTHbIM 90°. [l moBopoTa MHAUKATOPa HEOOXO0AUMO OTKPYTHTh 2 BUHTA KPETJICHUsI HHANKATOpa,
U3BJIEYb MHJUKATOP, PAa3BEPHYTh €ro Ha HEOOXOAUMBIA yroi, KpaTtHblii 90° M ycTaHOBUTH Ha MECTO. 3aTeM
3aTAHYTh 2 BHMHTA KpeIUIeHWs HHAuKartopa. Ilpu moBopoTe MHIMKATOpa HE JOMYyCKaTh MEXaHHYeCKOIo
MOBPEXKAECHHSI KOHTAKTOB pa3beMa MOJYJIl MHIUKAIUH.

1.45  JIng myumiero 0630pa MHAMKATOPA UIIH 7S yTOOHOTO JOCTYIIA K IBYM OT/JENCHHUSIM 3JIEKTPOHHOTO
npeoOpa3oBarenss  (MOIYIIO TIOAKIIOYEHHS ¢ MOJAYJI0 HWHIUKAIMH) KOPIYC SJIEKTPOHHOro  OJoka
npeoOpa3oBaresis MOXKET ObITh MOBEPHYT Ha yroia npuMepHo £200 rpaaycoB (BmpaBo wiu BieBo). s 3Toro
HE0OXOUMO ¢ MOMOIIBI0 MUIHIIEBOH OTBepTKH SL6 ocnabuth BHHT (pukcammm kopmyca (cm.puc.l). Ilocie
MIOBOPOTA KOPITyca 3JIEKTPOHHOT0 0JI0Ka peodpazoBaresst B yJ00HOE MMOJI0KEHUE BUHT (pUKcallui He00X0AUMO
3aTSHYTb.

Pucynok 1 — Bunt duxcanun
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15 MapkupoBka

1.5.1 Haxopnyce npeobpa3oBarenell yCTaHaBIMBAIOTCA TAOJIMYKHU ¢ HAANHCIMU B coOoTBeTcTBUU ¢ K/I:
- HAMMEHOBAHUE CTPaHbI, TJIe U3TOTOBJICHO TEXHUYECKOE CPEICTBO;
- TOBapHBIM 3HAKOM W HAUMEHOBAHHEM IPEANIPUATHSI-U3TOTOBUTEIIS;
HaWMEHOBAaHHMEM M (UJIM) THIIOM MPeoOpa3oBaTeliei;

- TIOPSIKOBBIM HOMEPOM IIPeoOpa3oBaTesei Mo CHCTeMe HyMepaluu MpeAnpUsTHsI-U3TOTOBUTES,

- J1aTO¥ U3TOTOBJICHUS;
st CAB-SMART-Exd, nononaurensno: EX-mapkupoBka, 0003HaueHHE OpraHa o cepTH(HUKAINN, HOMEp
ceprudukara, Auamna3on padouux temmeparyp st TS - -61°C <ta <+70°C, qst T6 -61°C < ta < +60°C,
CHenUaIbHbIN 3HAK B3PHIBOOE30MIACHOCTH, CTEIIEHb 3alIUThI OT BHEMIHUX Bo3zeiicTBuid o ['OCT 14254;

- mis CJIB-SMART-Ex u C/IB-SMART-Exdia, nonoaaurensao: EX-mMapkupoBka, 0003HaueHHE OpraHa
o cepTuduUKau, HOMEp cepTUdUKaTa, JUAMa30H padOINX TeMIIepaTyp, HAMPSHKCHUE MMUTAHUS, TOK, EMKOCTb
Ka0esi, MHAYKTUBHOCTh U MOTpedasieMast MOIIHOCTb:

- s TS5 - =61°C <t < +70°C, qiisa T6 - -61°C < ta < +60°C,

- npeoOpa3oBareneil KOHCTPYKTUBHOTO UCIIOHEHUS S —

-Ui<24 B, 1i<100MA, Ci<10 5D, Lj < 0,3 MI'H, Pi <1,2 Br;
npouunx npeodpazosareneii — Ui <24 B, |; <100 MA, Ci <10 d, Li <0,3 mI'w, Pi<0,25 Br,

- — a TaKKe CHEIUAIbHBIN 3HAK B3PHIBOOE30IMACHOCTH, CTEIICHb 3alMTHl OT BHEIIHUX BO3JCHCTBHUI B
cooTtBeTcTBUM ¢ ucnonnenuem no 'OCT 14254.

1.5.2 3nak ytBepkacHuss Thma CH  HAHOCATCS W3rOTOBUTENEM Ha THUTYJIBHBIA JIUCT JITHKETKU
TUMIOTPAPCKUM CITOCOOOM.

1.5.3 Orrucku kieiiM OTK W3roToBUTENss W TOBEPUTEINS CTAaBATCS B COOTBETCTBYIOIIME pa3/Ieibl
STUKETKHU.

1.6 YmnakoBka

1.6.1  VYmakoBka mpeoOpa3zoBaTesield 00eCIeYMBaET COXPAHHOCTh MpeoOpa3oBaTeliel Mpu XpaHESHUU U
TPaHCIOPTHPOBAHUH.

1.6.2 TIlepen ymakoBbIBaHMEM IpeoOpa3oBarenel kuciaopogHoro ucnoiHenus (K) mpousBonutcs
obezxupuBanne u ounctika mo OCT 26-04-2158, uro moaTBepKAaeTCs MPOCTAaHOBKOM mTammna «O0e3KupeHo
cornmacHo OCT 26-042158» B macnopTe (3TUKETKE) Ha U3/IETHE.

1.6.3 IlpumemHuk naBieHusi mnpeoOpaszoBarens kuciopogHoro wucnonHenus (K) 3ammmaercss ot
3arps3HEHUIl KOJIMAuyKoM, a caM IpeoOpa3oBaTelb NOMEIIAeTCsl B 3alasHHBIA TOJMATUICHOBBIA MaKeT.
[TpueMHUK 1aBIeHUS IpeoOpa3oBaTelsi He KUCIOPOAHOTO HCIIOTHEHHS JOMYCKAeTCs He 3alIUIIaTh KOJIMAYKOM.

1.6.4  Ilpu mocraBke npeoOpazoBaTes ¢ KOMIIJIEKTOM MOHTaXKHBIX YacTel (OTBETHOM 4acThiO pa3beMa)
MOCTICTHUI YIIaKOBBIBACTCS OTACIHHO.

1.6.5 Bwmecre ¢ npeoOpa3oBaresiMU B Tapy yKJIaJbIBAeTCsS ITHUKETKA (IIacropr).
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2 HCHOJb30OBAHUE 110 HABHAYEHUIO
2.1 DxcmiryaTaniMoOHHbIE OTPAHUYEHUS

2.1.1  He nomyckaeTcs IpUMEHEHHE MTpeoOpa3oBarTenel Uisi U3MEPEHUs TaBJICHUS CPEJl, arpeCCUBHBIX
10 OTHOIIEHHUIO K MaTepraiaM KOHCTPYKIIMH MpeoOpa3oBareneii, KOHTAKTUPYIOIIUM C U3MEPSIEMON CPEIOi.

2.1.2  He nomyckaercsi MEXaHHYECKOE BO3JCHCTBUE HA MEMOpaHy NMPUEMHHKA JABJICHUS CO CTOPOHBI
MOJIOCTH U3MEPUTEHHOTO OJIOKA.

2.1.3  Ilpwu skcruryaTanuu npeoOpa3oBaTeieii HEOOX0IUMO UCKITIOYHTh:

— HaKOIUICHHUE W 3aMep3aHue KOHJIEHCaTa B pab0YNX KaMepax U BHYTPU COCIUHHUTEIBHBIX TPYOOIIPOBOIOB
(m1s Ta3000pa3HBIX CPECTB);

—3aMep3aHne, KPUCTAUIU3AIHUI0 CPEMIbl WM BBIKPUCTAIUIM30BBIBAHUE U3 HEE OTIEIBHBIX KOMIIOHEHTOB
(s KUOAKUX Cpen).

2.1.4  Tlpu u3MepeHHUH JABJICHUS arPECCUBHBIX MU KPUCTAUIU3YIOIIUXCS,  TAKKE 3arpsi3HEHHBIX Cpe
OTOOPHBIE YCTPOWMCTBA JABIICHHS JTOJKHBI MMETh Pa3JICIUTENbHBIC COCYAbl MM MeMOpaHbl. Pa3nenurensHbie
COCY/IBI JIOJDKHBI YCTAHABIMBATHCS KaK MOYKHO OJIMIKE K TOUKE 0TOOpa JaBIICHUS.

2.2 TloaroroBka npeodpa3oBaTeieil K HCIOJIb30BAHUIO

2.2.1  llpum nonxy4yenuun npeoOpazoBaTeneii HEOOXOIUMO OCMOTPETh YIIAaKOBKY U, YOeIMBIINChH, YTO OHA
HE MUMeeT MOBPEXIEHUH, TPOU3BECTH PACIIAKOBKY.

2.2.2  llpoBepuTh KOMIUIEKTHOCTh MPEOOpazoBaTeseil B COOTBETCTBUH ¢ TaBoid 1.3.

2.2.3  BHemHUM OCMOTPOM CcielyeT IpOBEpUTh NpeoOpa3oBaTeNd M pe3bOOBbIE COEIMHEHUS Ha
OTCYTCTBHUE BUIUMBIX MTOBPEXKICHHIA.

2.24  llpuémHMK JaBieHHs npeoOpa3oBaTesiel M MOHTaXHbIE 4YacTH, IpeJHa3HAuYeHHbIC [UIs
npeoOpa3oBaHusl JABJICHUS Ta3000pa3HOrO KHUCIOpPOJa W KHCIOPOJOCOIEPKAIIUX CMECeH, MOJKHBI OBITh
ounieHbl U obesxupensl o PJ1 92-0254-89. Jlns npeoOpa3oBareseii, mpeaHa3HauYCHHBIX I pabOThI B Cpefie
ra3o00pa3HoOro KUCJIOpoAa U KHUCIOPOIOCOAEpKAIIMX cMecel, yOeaUThCsl B HAIMYMM B STUKETKE (I1acropre)
mrammna «O6e3xupeno cornacHo OCT 26-04-2158».

225 lpm MOHTAae npeoOpasoBareseit CIAB-SMART-EX, CAB-SMART-Exd u
CAB-SMART-Exdia (BBoze B dKCILIyaTalu©) HEOOXOIUMO PYKOBOJICTBOBAThCsl HAcTosimuM PO, rmasoii 3.4
IITO3II, rnasoit 7.3 ITYD, I'OCT IEC 60079-14, a Takxke:

— rabapUTHBIM YepTe:koM IpeoOpaszoBarenelt (mpuioxenue b);

— 4epTEKOM CPEACTB B3pbIBO3ALIUTHI (Tpuioxkenue I);

— IPYTUMH JTOKYMEHTaMH, JCHCTBYIOIIMMU Ha NPEANPUATHH, PErJaMEHTUPYIOIIMMHU HCIIOJIb30BaHHUE
CpEICTB U3MEPEHUS IaBICHUS.

2.2.6  llonoxeHue mnpeoOpazoBaTeneil MpU MOHTa)Xe — IMPOU3BOJIBHOE, YAOOHOE Ui MOHTaXa,
NeMOHTaka u oOciykuBaHusi. MoHTax mpeooOpaszoBateneit ¢ BIIM no 100 xIla u ¢ oTkpbITOit MemMOpaHO#
MIPOU3BO/IUTH C OPUEHTAIIMEH COETMHUTEINS AIEKTPUUECKOro (pa3béMa) BBEpX.

2.2.7  llpu MOHTaxe mpeodpa3oBaTeiell yCuine 3aTsruBaHusI, MPUKIAIBIBAEMOr0 K raiike Kopiyca, He
JOJKHO npeBbiaTh 60 H-m.

2.2.8  VYmnotrHenue mns coeawHenus tuna 1-3 ucnomHenwe 1 mo 'OCT 25164 pexomenmyetcs
BBINOJIHATH C MOMOIIIBIO TPOKJIAIKH.

2.2.9  Tlpum MoHTa)Ke mpeodpa3zoBaTese CIeyeT YIUTHIBATh CICAYIONINE PEKOMEH /IaIHH:

—OKpy’)Xarollasi cpela He JOJDKHAa CcoJepXkaTh MpHUMEcei, BbI3BIBAIOLINX KOPPO3UI0 JeTanen
npeoOpaszoBareneil, He MpeJHa3HaYeHHbIX /I paboThl B arpECCUBHBIX Cpejiax;

—TemIepatypa H3MepseMoil cpeasl B pabodeil MOJOCTH NpeoOpazoBaTenss HE JOJDKHA IPEBBIIIATH
JOITyCKaeMOW TeMITepaTyphl OKpy’Karomiero Bo3ayxa. [lockoimbky B paboueil MmojocTH mpeoOpa3zoBareisi HET
MIPOTOKA CpeJibl, TeMIepaTypa Ha BX0/€ B IpeoOpa3oBaTeslb HEB3PhIBO3ALIUILIEHHOTO HCIIOTHEHNS, KaK IPaBUJIO,
He foihkHa TpeBbimath 125°C. s CHIKEeHUs TeMITepaTypbl U3MEPSIEMON Cpeibl Ha BXOJI€ B pab0UyIoO MOJIOCTh
npeoOpa3oBaresib YCTAHABIMBAIOT HA COCJUHMUTENBHOM JIMHUM, JUIMHA KOTOpOM i wucnonHeHui JIJ1
PEKOMEHTyETCS HE MEHEE 3 M, a I OCTAJIbHBIX UCHIOJIHEHN — He MeHee 0,5 M. YKa3aHHbIE ITTMHBI ABJISIOTCS
OPHEHTHUPOBOYHBIMH, 3aBUCST OT TEMIIEPATYPBI CPeJIbl, TMAMETPa U MaTepuala COeTUHUTEIbHOM JINHUH, U MOTYT
ObITh YMEHBIICHBI.
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—B ClIy4ae yCTaHOBKHM IpeoOpa3oBaTesieil HENOCPeACTBEHHO Ha TEXHOJOIMYECKOM OOOpYyNOBaHMU WU
TpyOOIIPOBOJIaX JOJKHBI MPUMEHATHCS OTOOPHBIE YCTPOMCTBA C BEHTHJISIMHU JJIsI 00ECIIEYeHHs BO3ZMOKHOCTH
OTKJIIOYEHUS M IPOBEPKH IIpeodpa3oBarTesei;

—pa3meniatb OTOOPHBIE YCTPONUCTBA PEKOMEHAYETCS B MECTaX, e CKOPOCTh ABIDKEHHs padoueil cpesl
HauMEHbIas, OTOK 0€3 3aBUXPEHUH, T.€. Ha MPSIMOJIMHENHHBIX yyacTKax TPyOOIPOBOJIOB IPU MAKCUMAIbHOM
PacCTOSIHUU OT 3aIIOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U IPYTHX THAPABINYECKUX COSIUHEHHIA;

—IIPU MyJIbCUPYIOLIEM JIaBICHUU pabodell cpeibl, THApoyAapax, OTOOpHbIE YCTPOMCTBA TOJKHBI OBITh €
OTBOJIaMU B BHJIE€ NIETJIEOOPA3HBIX YCIIOKOUTEIIEH;

— COEJMHUTENbHbIE JMHUM (pEeKOMeHJIyeMas JajiuHa — He Oosee 15 MeTpoB) MAOIKHBI HMETh
OJHOCTOPOHHUI YKJOH (He MenHee 1:10) or mecta oTOopa naBieHUs BBEpX, K IpeoOpa3oBaTeisM, €cCiiu
u3MepsieMasi cpefja ras3, MU BHM3, K IpeoOpa3oBaTellsiM, €CIM H3MepseMas cpena XHIKOCTb. B ciyuae
HEBO3MOXHOCTH BBINIOJIHEHUSI AITHX TpeOOBaHUI TpM HW3MEPEHWH JaBICHHUA Tra3a B HIKHEH TOUKe
COEJIMHUTENIbHOW JIMHUM HEOOXOJUMO NPEAyCMOTPETh OTCTOMHBIE COCYIbl, @ B HAUBBICHIMX TOYKaX
COCMHUTEJILHOW JIMHUY, IPU U3MEPEHUH TaBICHUS KUIKOCTH — ra30COOPHHKH;

—IpPU HUCHOJIb30BAHUU COEJAMHUTENBHBIX JUHUA B HUX JOJDKHBI IpelyCMaTpUBAThCs CIELUANIbHBIE
3arirymaeMbple OTBEPCTHS I IPOAYBKH (CIMBa KOH/ICHCATa);

— COEJIMHUTENbHbIE JIMHUU (MMIIYJbCHbIE TPYOKH) HEOOXOJUMO MPOKJIAABIBATh TaK, YTOOBI MCKIIIOUUTH
o0pa3oBaHKMe Ta30BBIX MEMIKOB (TP W3MEPEHUH JABICHHS JKUAKOCTH) WM THUAPABIMYECKHX MPOOOK (mpu
M3MEPEHUH JIaBJICHUS ra3a);

—Maructpanu (COSAMHHUTEIbHBIC JIMHUW) JOJDKHBI OBITH IEpe] NPUCOSIUHEHUEM IpeoOpa3oBarelneit
TIIATEIbHO TMPOJYTHl JJIi YMEHBIIEHUS BO3MOXKHOCTH 3arpsi3HEHHs] I0JIOCTH NPUEMHMKA JIaBJICHUS
mpeoOpa3oBarTeneii;

—1ocje MpUCOeAUHEHUs IpeoOpa3oBaTenieil cieayeT NpoBepUTh MecTa COSUHEHUH Ha T€pMETUYHOCTD
IpU MaKCUMAaJIbHOM pabodeM MM MaKCHUMAJIbHO JOIyCTUMOM IEPErpy304HOM JABJICHUU (HE MPEBHIIAIONIEM
BEJIMYMH, yKa3aHHbIX B Tabnuue 2). Criaa faBieHus 3a 15 MUHYT He TOJDKEH MPEeBbILAaTh 5 % OT MoJaBaeMoro
JTaBJICHUS.

2.2.10 Jlnsg UWCKIIOYEHHUS CIy4yaeB BO3HUKHOBEHHS OJHOCTOPOHHHMX IIEperpy3oKk B Ipolecce
JKCIUTyaTaluu IMpeoOpa3zoBaTesiell pa3sHOCTH JaBICHUW HEOOXOIUMO CTPOro COOJI0JaTh OINpeAeIeHHYIO
M0CJIe/I0BATENbHOCTh ONEpaluii MpHU BKJIOYEHUHU MIpeoOpa3oBarens AaBICHHUsS B pabOTy NMPH HCIOJIb30BaHUU
KJIAMIaHHOTO 0JIOKA (PHUCYHOK 2):

1) 3akpoiite Bentui I, |1 u 11, 1151 uero noBepHuTE UX PyKOSITKH IO 4aCOBOM cTpeiKe (TIsiAs CO CTOPOHBI
COOTBETCTBYIOIIMX PYKOSITOK) JI0 yropa (mojioxkenue A);

2) OTKpOiiTe 3allopHYI0 apMarypy, YCTQHOBJICHHYKO Ha TEXHOJIOTHYECKOM OOOpYyIOBaHHH, Kak B
«ILTFOCOBOI», TaK U B «MHHYCOBOID JINHUSX;

3) ypaBHsliiTe AaBleHNE B «IUTIOCOBOW» U «MHHYCOBOI» Kamepax, /Ui Yero MJIaBHO NOBEPHUTE PYKOSTKH
Bentwied | u Il na 1,5-2 obGopora mpoTtuB uyacoBoii crpenku. [locie storo mpoBepsTe U, B Cilydae
HE00XO/IMMOCTH, OTKOPPEKTUPYHTE BBIXOIHOW CUTHAT;

4) nosepHute pykosaTky BeHTUIs |11 mo wacoBoii crpenke 10 ynopa (monoxeHue A);

5) mOBepHHUTE PYKOATKY BEHTHIIA | «IUTFOCOBOI» KaMephl MPOTHUB YacOBOW CTPEJIKH 10 yropa (MOoI0KeHue
B);

6) mOBEpHUTE PYKOSATKY BeHTHIIA || «MUHYCOBOI KaMephl TPOTHB YaCOBOM CTPEINIKH J10 YIiopa (TI0JI0KEeHUEe
B).
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OT coeguHUTENBHBIX NIMHWIA

[11

K patumky
Pucynok 2 — Cxema kianaHHoro 0J0ka

2.2.11 TlpeoOpa3oBaTeny MOJAKIIOYAIOTCS K MCTOYHHKY MUTAHUS (COOJIFONAst MOJIIPHOCTh MCTOYHHKA
MUTaHKUS) U IPUEMHHUKY KOJIOBOTO CUTHAJIa COEIMHUTEIBHBIMU MPOBOIaMHU JIMHHUH CBsI3U. Cxema MOgKII0YeHUS
npeoOpa3oBareleil mpuBeieHa B MPHIOKEHUH B.

2.2.12 Tlocne TpaHCHOPTUPOBAHUSA B YCJIOBHUSIX OTPHUIIATEIBHBIX TEMIEPATyp OKpYKArOIIEeH Cpesbl
MepBoOe MOJAKIIOYCHHE MpeoOpa3oBaTeNieil K HMCTOYHHKY JJICKTPOIUTAHHS JOMyCKAETCS TIOCIE BBIICPKKH
npeoOpaszoBareneil He MeHee 3 4acOB B HOPMAJIbHBIX YCIIOBUSIX.

2.2.13 Kopnyc mnpeoOpazoBaTensi IOKEH OBITh 3a3eMJICH B COOTBETCTBUH C TpPEeOOBaHUSIMHU
I'OCT IEC 60079-14.

2.2.14 TlogxmoueHne mpeoOpa3oBaTeNeil K JMHUU CBA3M M WCTOYHHUKY IHUTAHHUS OCYIIECTBIISICTCS
KaleneM ¢ M30JSIHeH U YUCIIOM METHBIX MPOBOJIOB, COOTBETCTBYIOIIUM YHUCTY MPOBOJHUKOB B JIMHUU CBS3U
(marmpumep, KYDOID 4x0,35-250 TY16-505.179-76). Pexomenayemoe cedeHrne MpoOBOAHUKOB Kademns ot 0,35
10 1,5 mm2.

2.2.15 Nnsa npeo6pazosateneit C/IB-SMART-Ex HeoOXonumMo NpoBEpUTH BBITIOTHEHHE TPEOOBAHUN K
JIMHUU CBSI3U:

— conpotubiienue kabdens: Rk < 20 Owm;

— émrocTb kabens: Ck < 0,04 MxdD;

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

2.2.16 s CIAB-SMART-Ex 1omKHBI — OBITh  BBIIIOJIHEHBI  yCIIOBHUST B COOTBETCTBUU  C
n. 12.2.5.1 TOCT IEC 60079-14:

- Us< Ui

- <1

— Co > Ci + CK,

— Lo>Li+ Lk

2.2.17 PexoMeHayeTCs BHIOJHATH JIMHUH CBS3H B BUJIE BUTOU Maphl B OKpaHE.

2.2.18 Ilpu oTCYTCTBUU raJbBAaHUYECKOTO pa3ielieHNs KaHaJIOB MUTaHUs IpeoOpa3oBaTeneil 3a3eMieHue
Harpy3KH JJOMyCKaeTcs TOIbKO CO CTOPOHBI ucTouHuKa nutanus (UI1).

2.2.19 Hacrpoiika mapameTpoB npeoOpa3oBaTelis IPOU3BOIUTCS cOOTBeTCTBUU ¢ [Tpunoxenuem E.

2.3  JkcmiryaTanus npeodpa3oBareseii

2.3.1  DOxkcrutyaranus npeodpasoBareneil 10JKHA IPOU3BOIUTHCA ¢ coOmoaeHreM TpedoBanuii OCT
IEC 60079-17, rnasser 3.4 IITODII.

2.3.2  BBox mpeoOpazoBarenell B SKCIUTyaTallMIO TMPOU3BOAMUTCS MO JOKYMEHTaM, HPUHATHIM Ha
MpeaNpUATHH-TIOTpEeOUTENE.

2.3.3  DOkcrutyarauus npeodpazoBaTesnieil ¢ MapkupoBKOi «K» T0kHa TPOU3BOIUTHCS C COOTIOACHUEM
tpedoBanuii OCT 12.2.052, OCT 26-04-2158.
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2.3.4  Ilpu skcruryatanuu rnpeoOpa3oBaTeNy JOJDKHBI OJBEPraThCs MepuogrndIeckuM ocmotpaM. [lpu
0CMOTpE HEOOXOAUMO MTPOBEPUTH:!
—HpPOYHOCTb U TCPMETUIHOCTD JIMHUHN noaBoOaa JaBJICHHA,
—YHUCTOTY TOJIOCTH IOJIBOJIA IaBJICHUS;

—HaASKHOCTh MOHTaXa (KPEeTUIeHHs ) MpeoOpa3oBaTeliei;

—OTCYTCTBHE OOPBIBOB MJIH MOBPEKICHUS U30JIALUN COSTUHUTENbHBIX JIEKTPUUECKUX JTMHUM.

OkcrutyaTanus npeoOpa3oBaTelnieil ¢ HapyleHHEeM yKa3aHHBIX TpeOOBaHUI 3arpenaeTcs.

2.3.5 B mporecce sKcITyaTanuu clieyeT perysipHO IPOBEPSATh YUCTOTY MOJIOCTH MOIBOJA IaBICHMUS,
a TakKe HaJEKHOCTD AIEKTPUISCKOTO COCTUHEHHS] KOHTAKTOB, IIEJIOCTHOCTh U COITPOTUBIICHHUE JIMHUU CBSI3HU C

Harpy3Kom.

2.3.6  OcMOTp W yCTpaHEHHE 3aMEUYCHHBIX HEIOCTATKOB JIOJDKHBI MPOU3BOJUTHCS MPU OTCYTCTBUU
JABJICHUS B TA30BOM MJIM TUAPABINYCCKON JIMHUH U OTKIIFOUCHHOM 3JICKTPOIUTAHHH.

2.3.7 B ciydae HaKOIUICHUS KOHJICHCATa B COCIMHUTEIBHON JIMHUHU (TIOJIOCTH U3MEPHUTEILHOTO OJI0KA)
M HEBO3MOXKHOCTH CIIMBa KOHJIeHcaTa Oe3 JIeMOHTaka mpeoOpa3oBaTelied HEOOXOJMMO JIEMOHTHPOBATH
peoOpa3oBaTeNy, U CIUTh KOHJCHCAT, IIOCJIC YeT0 BHOBb IIPOU3BECTH MOHTAX MTpeoOpa3oBareicii. JleMoHTax u
MOHTaX MpeoOpa3oBareiell CleayeT MPOU3BOAUTH C COONIOJICHMEM TpeOOBaHUI pa3ziena 2 HACTOAIIETO

JIOKyMEHTA.

2.3.8  XapakrepHble HEHUCIIPABHOCTHU U METOJIbI UX YCTPAHEHUS MIPUBEICHBI B Tabuulie 8.

Tabmuna 8 — XapakTtepHble HEUCTIPABHOCTH M METOBI HX YCTPAaHCHHS

HeucnpaBHocTh

[Tpuunna

Meroa ycTpaHeHHUsI

1 BeIxoaHO# chTrHAI
OTCYTCTBYET

OO0psbIB B TuHNH HHTEp(detica wim B
LN TUTaHUSL.

Haiitu u ycTpaHuTh 0OpHIB

Kopotkoe 3ambikaHue B JIMHUU
uHTepdelica WK B IISTIH UTAHMUSI.

Halitu n ycTpaHuTh 3aMbIKaHuE

Huskoe HanpskeHue NUTaHusl.

[IpoBepbTe U, ECIIM HY>KHO, OTPErYJIUPYITE

2 BeIXOIHOW CUTHAI
HecTaOMIIeH

Hapymena repMeTu4HOCTS B TMHUU
NI0JIBOJIA TABJICHHSI

Haiity 1 ycTpaHUTh HE F€pMETUYHOCTh

OxucneHbl KOHTAKTHBIS MOBCPXHOCTHU

Otkirounthb utanue. OCBOOOIUTH TOCTYT K
KOHTaKTHBIM MOBEPXHOCTSIM. OUHCTUTh KOHTAKTHI

3 BeIXOIHOU CUTHAI HE
COOTBETCTBYET 3a/IaHHBIM

HewucrnpaBHOCTE B O110KE

Bo3BparuTte npeodpazoBatesnb [isi 3aMEHbI WIIH

SJICKTPOHUKHN PEMOHTA

rapaMeTpam

2.4 MeToauka u3mepeHuni

2.4.1 JIns npoBeieHuss U3MEPEHUI UCIIOIb3YHOTCS TUIIOBBIE CXEMbI BKIIFOUEHUS, [IPUBEICHHbBIC B
MIpUII0KEeHNH B.

2.4.2 Brruncnenue u3mMepsieMoro AaBlieHUs TPOU3BOIUTCS 1O hopMyIie:

(Y—Yn)
P=Pu+-——=(PB—PH
+ (YB—YH) ( )'

rjae Y —3HaueHUe BHIXOJHOTO KOJ0BOI'O CUTHAA,;
P — 3HaueHue n3MepseMoil (pu3n4ecKOl BEIMYHHBI, YCTAaHOBJIEHHbIE €IMHUIBI, HarTpuMep Klla;

Yn, YB — COOTBETCTBEHHO HMXKHEE U BEPXHEE MIPEIeIbHbIC 3HAU€HHs KOJIOBOTO CHTHAJIA;

PH, PB — COOTBETCTBEHHO HMKHUI M BEpXHUH NIPEAEIIbl U3MEPEHUH, YCTAaHOBJICHHBIE €IMHULIBI, HATIPUMED

klla.

2.4.3 3HaueHHUE HU3MEPCHHOI'0 JAaBJICHUA B YCTAHOBJICHHBIX €IMHHUIIAX MOXKET OBITH CUMTAHO IO
KaHally CBA3U, a IPU HAJINYHUU UHIAUKATOPHOT'O yCTpOﬁCTBa — C HHAUKATOopa HpCO6pa3OBaTCJ'I}I.
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3 TEXHHUYECKOE OBCJ/1Y’KUBAHUE

3.1 Ilpu BbIyCKE C MPEANPUATHA-U3TOTOBUTENS MIPeoOpa3oBaTeIn HACTPAUBAIOTCA Ha BEPXHUM mpeern
U3MEpEHUsl JABJICHUA, IIPU 3TOM HWKHHMHM TIIpefell HW3MEpPEHUs JABJICHUS paBeH HYJIIO Ul BCeX
npeoOpaszoBareneii, kKpome mpeodpasoBareleil 1aBIeHUS-Pa3pEKECHUSI.

Jlis MHOrompezenbHbIX IpeoOpa3oBareneldl BO3MOXKHO H3MEHEHHME BEPXHEro mpesesa H3MepsieMoro
JABJICHUS C IOMOILBIO MOAYJIS MHAUKAUU B cooTBeTcTBUU ¢ [Ipnnoxenuem E. Ilocne nepectpoiiku npoussectu
3aIMCh B TACIOPTE O IPOU3BEIEHHOM JIEHCTBUU.

3.2 VHTepBan MeXay MOBEpKaMH S JieT.

3.3 Merposiornyeckue XapakTepUCTHKU IpeoOpa3oBaTesiell B TEUEHHE MHTEpBala MEXAY [OBEpKaMU
COOTBETCTBYIOT JOKYMEHTaM O IOBEpKE ¢ Y4ETOM IMOKazaTeneill 0e30Tka3HOCTH mIpeoOpas3oBaTteneil u mpu
YCIOBUM COOJIOIEHUS MOTpeOUTENeM IPaBUJl XPaHEHUsI, TPAHCIIOPTUPOBAHUS M SKCILIyaTalluM, YKa3aHHBIX B
HACTOALLEM PYKOBOJICTBE 10 SKCILIyaTall1y.

3.4 TloBepka mpeoOpa3oBareneli OCYIIECTBISETCS B  COOTBETCTBHHM ¢  JokymeHToMm: «I'CH.
[TpeobpaszoBarenu gapnenus uamepurenbusie CIB-SMART. Metoauka noBepku ¢ nuzmenennem Ne 1» MIT 95-
221-2013, yrBepxaennoit YHUUM — ¢punuanom OI'YIT «BHUUM um. [I.11. Menaeneea» B 2020 r.

3.5 PeryaupoBka

3.5.1 PerynupoBka u nepecTpoiika quarna3oHOB H3MEepeHHs TIPpeoOpa3oBaTelieii POU3BOIUTCS C TIOMOIIBIO
MOJIYJISI MHAWKAIIMA B COOTBETCTBHE C [lpmnokenuem E WM TUCTAaHIIMOHHO TPU IMTOMOIIY YIIPABIISIFOIIETO
yCTpOWCTBa, O IepKUBaroIiero npotokoa ModBus RTU.

3.6 Mepsl 6e30MaCHOCTH

3.6.1 Ilo ciocoOy 3amMTHI 4eI0BEKa OT MOPAKEHUS SJICKTPUUECKUM TOKOM MIPeo0pa30oBaTeIn OTHOCSITCS
k kiaccy «l» mo 'OCT 12.2.007.0.

3.6.2 K pabote ¢ npeobOpa3oBaTensiMu JAOMYCKAIOTCS JUIa, aTTECTOBAaHHBIC IJIs1 pabOThI C COCYaMU O]
JABJICHUEM, MPOMICAIINE TPOBEpPKY 3HaHUN «[IpaBWI TEXHUYECKOW OKCILTyaTallid dJIEKTPOYCTAHOBOK
notpedureneit» (ITTO3I1) u «IIpaBun mo oxpane Tpyaa mpu dKCILTyaTaluu deKTpoyctaHoBok» [IOTOY 2014,
UMEIOIIUE NpaBo paboTaTh C 3JIEKTpOoycTaHOBKamMH HampspkeHueMm 10 1000 B u mpomenmme MHCTPYKTax IO
TEXHUKE O€30IaCHOCTH.

3.6.3 TexHudeckoe O0OCITy)KHBaHHE MPeoOpa3oBaTeIei TOKHO TPOU3BOIUTHCS C COOIIOACHHEM
tpebdosanuit 'OCT IEC 60079-17, rnassl 3.4 [ITO3II.

3.6.4 3ameny, mpucoenWHEHWE W OTCOEAMHEHHE MpeoOpa3oBaresnieil OT Marucrpaiiei, IMOIBOISIIIX
JaBJICHUE, CIIeAyeT MPOU3BOIUTH MPU OTCYTCTBHU JABJICHUS B MAarucCTPaIsiX U OTKIIOUYEHHOM AJIEKTPUYECKOM
MU TaHWUH.

4 TEKYIIUHA PEMOHT

4.1 [TpeoOpazoBaren, A1 KOTOPBIX BBISBIEHO HECOOTBETCTBUE MAPAMETPOB, YKA3aHHBIX B ATUKETKE
(macropre) ¥ KOMIUIEKTHOCTH 1.3 Iipy IpOBEAEHUH BXOIHOTO KOHTPOJIS MM ITPH HKCILTyaTalliH, HAlPaBIIIOTCA
Ha IpeIIpUITHE-U3TOTOBUTEb.

4.2 3ampenaercss BHE NPEANPUATHI-U3TOTOBUTENS pa30oupaTh MpeoOpa3oBaTend, MPOBOAUTH
NopaboOTKy MOHTaXka, a TaKKe MPOU3BOIUTH 3aMEHY JIEKTPOHHBIX KOMIIOHEHTOB, YyBCTBUTEIBLHOTO 3JIEMEHTA.

5 OBECHEYEHME B3PBIBO3AIUIIEHHOCTH

BapreiBozanuménnocts npeodpaszoBareneir CJIB-SMART-Exd obecrieuriBacTcst BBITIOJHEHUEM OOIIHAX
TpeOOBaHMI K B3pBIBO3AIIMIIEHHOMY 3JekTpoobopyaoBanuto mo TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rnaBet 7.3 I1Y D u TpeboBaHui K B3pbIBO3AIMILIEHHOMY 000PYAOBAHUIO C B3PhIBO3AIIUTOM
BUJIa «B3pBIBOHENpOoHUIIaeMas ooonouka «d» mo 'OCT IEC 60079-1.

BapreiBozanuménnocts npeodpazopareneii CIIB-SMART-Ex oOecrieunBaeTcss BBITIOJHEHUEM OOIIHX
TpeOOBaHMH K B3pPBHIBO3AIMUINEHHOMY 3JekTpoobopynoBanuto mo TP TC 012/2011, TOCT 31610.0,
I'OCT IEC 60079-14, rnase 7.3 IIYD u TpeboBaHuii K B3pHIBO3ALIUIIEHHOMY 000pYI0BaHHUIO C B3PHIBO3AILUTOM
BUjIa «UCKpoOe3omacHas nekrpuyeckas mnens «iay mo 'OCT 31610.11.
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BspeiBozammmiénaocts npeodpazosareneii CJIB-SMART-Exdia obecreurBaeTcst BBITOJTHEHHEM OOLIUX
TpeOoBaHUI K B3PbIBO3AIIUILEHHOMY 3IIEKTPOOOOPYIOBAHUIO 1o TP TC 012/2011,
I'OCT 31610.0, 'OCT IEC 60079-14, rnaBsl 7.3 ITYD u TpeOGoBaHMi K B3phIBO3ANTUIIIEHHOMY 000pPYA0BaHHUIO
C B3PBIBO3AIIMTON BU/Ia «B3PhIBOHEIPOHMIIAEMAast 000s10uKa «d», HCKpOOe30macHast JIEKTPUUECKas IeTb «ia 1Mo
I'OCT IEC 60079-1, ’'OCT 31610.11.

5.1 CpeacrBa B3pbIBO3alIUTHI IPeodpa3oBaTeeii

5.1.1 BspeBozammuta npeodpazoBarencii  CJ/IB-SMART-Exd (Exdia) oOecneunBaercs BHIOM
B3pBIBO3AIINTHI «B3pbIBOHETIpOHHUIIaeMasi oboiouka «d» mo 'OCT IEC 60079-1 u gocturaercs 3akit0YeHUEM
ANIEKTPUYECKUX Ienel npeoOpa3oBaresicii BO B3pPHIBOHENPOHUIIAEMYIO OOOJIOUKY, KOTOpas BbIACPKHBACT
JaBlICHHE B3pbIBA W HCKIIOYAET Iepeaady B3pbhlBa B OKPYKAIOUIYIO B3pBIBOONAcHYyIO cpeny. lIpounHocTs
ob6onoukn CJIB-SMART-Exd, C/IB-SMART-Exdia npoBepsiercss ucnbitanusima nmo I'OCT 31610.0 u I'OCT
IEC 60079-1, mpu 3ToM Kaxkaas 000109Ka MOABEpracTcsl UCIIBITAHUSAM THEBMAaTUYeCKUM JaBieHuem 1,5 + 0,1
MIla B TeueHune BpeMEHHU, IOCTATOYHOTO JIJIs OCMOTpa, HO He MeHee 10 £+ 2 c.

5.1.2 Tluranue npeodpaszopareneii CJIB-SMART-Ex (Exdia) momkHO OCYHIECTBIATHCS OT OapbepoB
0e3omacHOCTH, OJIOKOB TMHUTAaHUS C BBIXOJAHBIMM  HCKpOOE30MacHbIMU IEMsIMH €  MapaMeTpaMu
Uo <24 B, lo <100 MA, Co > 0,05 Mx®, Lo > 0,3 MI'H, nMerOmmx cepTU(UKAT COOTBETCTBUSI.

5.1.3 B npeo6pazosatensix CJIB-SMART-Ex (Exdia) ypoBeHb B3pbIBOOE30MIaCHOCTH 00CCIICUNBACTCS B
coorBercTBUM ¢ ['OCT 31610.11 ucronp3oBaHreM OJOKHUPYIOUIMX IHOJOB, OTpaHUYEHHEM HANpPSHKEHUS C
MOMOIIBI0 CTa0WJIUTPOHOB, OTPAHMYMBAIOIIMX HAMNpsHKEHUE 10 Oe30MmacHOro 3HAa4YeHHs, OrpaHUYCHHEM
HOMHUHAJIOB HCIIOJIb3YEMBIX EMKOCTEH, OrpaHHYEHHEM TEeMIIepaTypbl TOBEPXHOCTH KOMIIOHEHTOB [0
temneparypsl MeHee 80°C s temneparypHoro kiacca T5, 70 °C nmns TemneparypHoro kiacca T6,
repMeTH3anueil MOBEPXHOCTH 3JIEMEHTOB, O0ECIEUMBAIOMIUX HCKPOOE30MacHOCTh KOMITAYHJIOM TOJIIMHOM
oonee 1,5 MM ¢ Ttemocroiikocteio Oosnee 200 °C. IlpoBoguuku mamuHON Oosee 50 MM 3aKpeIuieHbl U
3aukcupoBaHbl KoMmayHIoM. [IpeoOpa3oBaTenn MMEIOT CTENEHb 3aIlUTHl OT BHEITHUX Bo3jaeicTBuil P54,
IP66/1P67 mo 'OCT 14254,

5.1.4 Dnexrpuueckas UCKPOOE30MacHOCTh npeoOpaszoBaTene CIAB-SMART-Ex (Exdia)
o0ecrieunBaeTcs OrpaHUYCHHEM pACCTOSHUS [0 MOBEPXHOCTH IUIACTMACCOBOW O0OJOYKHM OT Haubosee
YIAIEHHBIX TOYEK J0 3a3eMJIEHHBIX MeTautnueckux yacted B coorBeTcTBuU ¢ ['OCT 31613 He 6onee uem 50
MM. Ha xopmyce mnpeoOpa3zoBareneii HUMEIOTCS 3a3eMISMIOIMIMKA  32KMM M 3HAK 3a3eMIJICHUS 110
I'OCT IEC 60079-14.

515 CIB-SMART-Exd (Ex), (Exdia) He UMEIOT 37I€MEHTOB, UCKPSIIIMX WIIH TTOJIBEPKCHHBIX HAIPEBY
ceeiie 80 °C misg remneparypHoro kiacca TS, cBoie 70 °C s remnepaTtypHoro kiacca T6.

5.1.6 Temmneparypa B Mecte BBoja kabens He mpesbimaer 70 °C s TS5 u 60 °C mis T6, B xoperike
pasnenku (B MecTe pa3BeTBIeHUs KaOeis/mpoBogoB) He mpesbimaet 80 °C must TS u 70 °C mna T6 npwm
MaKCUMaJIbHOH TemmepaType okpyxkatomed cpeasl 70 °C mna temmneparypHoro kiacca TS5, 60 °C s
TeMriepatypHoro kiacca T6.

5.1.7 Cronopenue pe3b00OBBIX COEIMHEHUH TPOU3BOIUTCS:

— Ka0enpHOrOo BBOJAA U 3aMIyIIKM — Ha MOPEANpUATHU-U3TOTOBUTENIE T'€PMETUKOM, HMEIOILIEM
TEMIIepaTypHYIO CTa0MIIbHOCTH;

— KpBIIIEK — TMPH MOHTA)KE HA MECTE IKCIIyaTalldd — CTOMOPHBIMUA BHHTaMH C TUIOMOMPOBOYHBIMHU
JaIIKamu,

— TOKOBEYIIME U 3a3eMJISIFOIINI 32KUMbI — MPY>KUHHBIMHU 1aii0aMu;

— COCIMHEHUsS C NMPHEMHUKOM JIaBJICHHS — TIOCIIe MTOBOPOTa KOpITyca Mpeodpa3oBareist OTHOCUTEIEHO
IpUEMHHKA JAaBJICHUS BUHTOM (ITOBOPOT KOPITyca BO3MOXKEH Ha yroi npubausutensHo £2000], yron npu 3Tom
OTpaHUYEH YCTaHOBOYHHIM BHHTOM, NEpEeMEIaronieMcss B KaHaBKe KOpIyca W 00eCreunBaronieM B KpaitHeM
MOJIOKEHUN HE MEHEe 5 MOJIHBIX BUTKOB Pe3b0bl, HAXOIAIINXCS B 3allCIUICHUN );

— XOJl YCTAHOBOYHOT'O BUHTA OTPAaHWYCH MapKUPOBOYHOM TaOIHIKOM.

5.1.8 TloBepxHoctu o0003HaueHbl cioBoM «B3peiBy (tosbko mis CJIB-SMART-Exd (Exdia)) c
ykazanueM gomnyckaeMbix o 'OCT IEC 60079-1 nmapameTpoB B3pbIBO3ALIUTHI: MUHUMAJIBHON OCEBOM JITHMHBI
pe3bOBbl, Imara pe3bObl, YKCIIa MOJHBIX HEMPEPBIBHBIX, HEMOBPEKICHHBIX HUTOK (HE MeHee 5) B 3alelieHUH
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B3pPBIBOHETIPOHUIIAEMOTO PE3LOOBOI0 COETMHEHNS, ITUPUHBI U JJIMHBI 111e7TH. Bce BUHTHI 3aCTOMOPEHBI COCTABOM,
001a1al01UM TePMUIECKOM CTAOMIEHOCTHIO.
5.1.9 Ha Tabmmukax, MpUKpEIUICHHBIX K obOonouke mpeodpasosateneii CIIB-SMART-Exd, nHanecena
MapKUpPOBKa:
— HaWMEHOBAHHE CTPaHbI, TJI€ H3TOTOBJICHO TEXHUYECKOE CPEJICTBO;
— TOBApHbIN 3HAK WM HAUMEHOBAHUE MPEANPUATUSI-U3TOTOBUTEIIS;
— HauMMEHOBaHUWeE W (WJIM) TUI TpeoOpa3oBaTeei;
— EXx-mapkupoBka, 0603HaueHue oprana no cepruduxanum, Homep ceprudukara;
— cleuuanbHbIN 3HAaK B3PbIBOOE30MACHOCTH;
— nuama3oH padounx temmeparyp: —61°C <t, <+70°C mna TS5, —61°C <t, < +60°C ms T6;
— CTeNeHb 3aluThl 0T BHEHUX Bo3aeicTeuii IP66/IP67 mo I'OCT 14254;
— TOpPSAIKOBBIA (3aBOJICKOM) HOMEp MpeoOpa3oBaTesie IO CHUCTEME HyMepaluu peanpusTus-
M3TOTOBUTEIIS,
— JlaTa U3rOTOBJICHUS.
5.1.10 Ha Tabnmukax, MpUKpeIsieHHBIX K obosouke mpeoOpasoBareneii C/AB-SMART-Ex nanecena
MapKUpPOBKa:
— HavMEHOBAaHHE CTPaHbl, IJI€ U3TOTOBJICHO TEXHUYECKOE CPEJICTBO;
— TOBapHBIN 3HAK UM HAMMEHOBAHUE MPEANPUATUSA-U3TOTOBUTES,
— HaWMCEHOBaHHME M (WJIM) THII MPpeoOpa3oBaTeliei;
— Ex-mapkupoBka, o003HaueHHE OpraHa 1o cepTuduKalum, HoMmep cepTudukara;
— CICNHATLHBINA 3HAK B3PHIBOOC30IMACHOCTH;
— auana3oH pabouux temmnepatyp: —61°C <t, <+70°C ms TS5, —61°C < t, <+60°C nns T6;
Hanpsbkenue nutanus: Ui <24 B,
Tok: |i <100 MA,
émkocth: Ci <10 HD,
MHIYKTUBHOCTH: Li < 0,3 MI'H,
notpebinsemast MoHocTh: Pj < 1,2 Br;
— CTemeHb 3aluThl OT BHEHUX Bo3aeiicteuil IP54 wim IP66/IP67 nmo T'OCT 14254;
— TOpSAKOBBIA (3aBOJCKON) HOMEp TMpeoOpa3oBareneil MO CHCTeMe HyMepaluu MpeAnpUsTHs-
WU3TOTOBUTEIS,
— J1aTa U3rOTOBJICHHMSI.
5.1.11 Ha tabnuukax, MpUKPEIUICHHBIX K oOosouke mpeodpasosareneii CIB-SMART-Exdia nanecena
MapKUpPOBKa:
— HaWMEHOBAHHE CTPaHbI, TJIe H3TOTOBJICHO TEXHUYECKOE CPEJICTRO;
— TOBapHBIN 3HAK UM HAMMEHOBAHUE MPEANPUATUSA-U3TOTOBUTES,
— HaWMEHOBaHUe U (WJIH) TUI Mpeobpa3zoBaTeneit;
— Ex-mapkupoBka, 0003HaUeHHE OpraHa Mo cepTuduKalum, HoMep cepTHu(UKaTa;
— CHeuHaIbHBINA 3HaK B3PHIBOOE30MACHOCTH;
— JuamnasoH pabouux temnepatyp: —61°C <t, <+70°C nis TS, —61°C < ta < +60°C s T6,
Hanpspkenue nutanus: Ui < 24 B,
Tok: 1i <100 MA,
éMrocth: Ci < 10 D,
UHAYKTUBHOCTH: Lj < 0,3 mMIH,
noTpebasieMmas MontHoCTh: Pi < 1,2 Bt;
— CTeNeHb 3aluThl OT BHeHUX Bo3aeicTeuil IP54 win IP66/1P67 nmo 'OCT 14254;
— TOpSAKOBBIA (3aBOJCKOW) HOMEp TMpeoOpa3oBareneil Mo CcHCTeMe HyMepaluu MpeAnpUsTHs-
W3TOTOBUTEIS,
— J1aTa U3rOTOBJICHHSI.
5.1.12 ®pukunoHHas HCKPOOE30MacHOCTh NpeolOpa3oBaTeneil obecrneynBaeTcss MNPUMEHEHHEM JUIs
M3TOTOBJICHUS JETaJiei O00OJIOYKH CIUIAaBOB C COJAEpXaHWEeM MarHus He Oosnee 7,5% B COOTBETCTBUU C
tpeboBanusmu 'OCT 31610.0.
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5.1.13 DnekTpocraTuyeckas HMCKPOOE30MacHOCTh npeoOpazoBaresnei CJIB-SMART-EXx,
CIAB-SMART-Exd u SMART-Exdia oOecrednBaeTcsi M3rOTOBJICHHUEM HApYXHBIX 4YacTedl OOOJOYKH |3
MeTAIINYECKHX MaTepHajIoB ¥ OrpaHHYEHHEM IUIOMANH CTEKIa CMOTPOBOTO OKHA 10 100 cM? U MOCTOSHHBIM
3a3eMJICHHEM 000JI0YKH Mpeodpa3zoBaTesei.

5.1.14 IIpeoopasoBaremn CJIB-SMART-Exd u SMART-Exdia [0/mKHBI 9KCIIyaTHPOBATHCA €
CepTU(UIIMPOBAHHBIMU B YCTAHOBJICHHOM TMOpsAKe Ha coorBercTBre Tpeboanusm TP TC 012/2011
B3PBIBO3AIMIIICHHBIMH KaOeIbHBIMU BBOJAMH U 3arIyIIKAMU C TapaMeTpaMu, He YXYAIIAIOIIUME BUI H YPOBEHb

B3PBIBO3AIINUTHI MPeoOpa3oBaTeis, €ro rpyIy MbUICBIAr03alUThI U IUANa30H pad0ouuX TeMIIeparyp.

5.1.15 TlpenynpenurensHas HaAMKUCh: «Bo B3ppIBOONacHO# aTMochepe OTKPhIBATh, OTKIIIOUMB OT CETH!»
HaHOCUTCI  Ha  o0e  kpeimku  mpeobpaszoBatenss  CJIB-SMART-Ex, CIAB-SMART-Exd wu
CJIB-SMART-Exdia.

5.1.16 PaznenurenbHBIC PACCTOSHUS MEXKIY TOKOIPOBOISIIUMHU JETANISIMUA U KOPIIYCOM COOTBETCTBYIOT
npunoxenuto F 'OCT 31610.11 pis crenenn 3arps3HeHus 2, o0ecrnedynBaeMoi 0007I0YKOW CTEICHH 3aIlUThl
IP54 wim IP66/IP67 o 'OCT 14254 s xateropuu nepeHanpsokerus I/11.

5.2 ObecnevyeHue B3pbIBO3AIMIIEHHOCTH IPH MOHTAaKe

5.2.1 VYcranoBka npeodpazosareneii CIB-SMART-Ex, C/IB-SMART-Exd u SMART-Exdia momxkna
NPOM3BOAUTHCS B COOTBETCTBUU CO CXEMOW JIICKTPUYECKOW coenuHeHuil (pucyHok B.3 mpunoxenus B),
pyxoBojacTBoM 10 3kcruryaTanuu AI'bP.406239.001-16 PO ¢ cobmrogennem tpeboBanuit rnassl 3.4 «IIpasun
TEXHUYECKOH IKCIUTyaTalllH JIEKTPOYCTaHOBOK OTpeduTeNneit», «IpaBui o oxpaHe Tpyaa mpu SKCIUTyaTalluu
anekTpoycranoBok» [I0OTDY 2014, rnaset 7.3 I1YD, I'OCT IEC 60079-14.

5.2.2 Tlepen wmontaxxom CJIB-SMART-Ex, CJIB-SMART-Exd u SMART-Exdia nHeo0xo0a1mMo0
MIPOBEPUTH:

— HCIIPaBHOCTH 000JIOYKHU MpeoOpa3oBaTelieil U AIEMEHTOB KaOeIbHOTO BBOIA;

— Hanu4re EX-MapKupoBKHU, COOTBETCTBUE €€ KJIacCy B3PHIBOOIIACHOM 30HBI;

— COCTOSIHAE W HAQJC)KHOCTh 3aBHHUYMBAHUS DJICKTPHUYCCKUX KOHTAKTHBIX COCAMHCHHN, HAMYHE BCEX
KPETIC)KHBIX 3JIEMEHTOB (00JITOB, raek, mano u T.1.);

— COCTOSTHHE DJIEMEHTOB 3a3€MJICHUSI.

5.2.3 Jns CAB- SMART-Ex (Exdia) 10onONMHUTENBHO TPOBEPUTH:

— BBIXOJTHBIE TTApaMETPhI HCKPOOE30IacHKIX IieTieli 0JI0KOB MUTaHus, OapbepoB 0€301MaCHOCTH;

— napaMeTpsl TMHUH CBSI3U:

— conpotusiienue: Rk < 20 Owm;

- éMmkocTh: Ckx < 0,04 mxd;

— WHIYKTUBHOCTD: Lk < 0,1 MI'H.

5.2.4 Monrax npeobpa3oBaTeneil JOKEH ObITh BBIIIOIHEH B COOTBETCTBHM CO CXeMOM mpuioxkeHus /1.
[Tpu MOHTa)Xe MCIIOIB30BaTh Kabelb, COOTBETCTBYIONINI YCTAHOBIEHHOMY KaOelIbHOMY BBOJLY.

5.2.5 Kpblliku  1oclieé  yCTaHOBKM M OKOHYATEIbHOTO MOHTa)Ka JOJDKHBI OBITH MPEIOXPAHEHBI OT
OTBHHUYWBAHUS YCTAHOBKOH CTONIOPHBIX BUHTOB.

5.2.6 TloxacTpoiika HadadbHOTO CHTHaNa MpeoOpa3zoBaTelis BO B3PHIBOOMACHOW Cpele MOXKET ObITh
BBIMIOJTHEHA 110 IU(PPOBOMY HHTEPPEICy YCTPOWCTBOM, paboTarouum o nporokory ModBus RTU.

5.3 ObecneyeHue B3pHIBO3AMMINEHHOCTH NMPH IKCILIYaTAIHH

5.3.1 Dkcrutyararus npeoopasosareneii 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 Okcmuryaranust ipeoopaszoBareneii CJIB-SMART-Ex momkHa MpOW3BOIUTHCS B COOTBETCTBHH C
tpeboBanusimu AI'bP.406239.001-16P3, 'OCT IEC 60079-17, rnassi 3.4 IITOOIL.

5.3.3 Dkcrutyararus npeodpasosareseir CJIB-SMART-Exdia momkHa MPOU3BOAUTHCS B COOTBETCTBUU C
tpeboBanusimu  AI'bP.406239.001-16 P3, TOCT IEC 60079-17, rtmaBer 3.4 IITODII B wactu
«B3pBIBOHENpOHUIaeMast obonouka «d» u tpeboBanusm ['OCT IEC 60079-17 B yactu «uckpoOe3omnacHas
AJIEKTPUUECKAs IETTh «iay.

5.3.4 ITuranue mnpeodOpaszosareneii CAB-SMART-Ex (Exdia) mOmKHO OCYIIECTBISTBCS OT OapbepoB
0€30MacHOCTH, OJIOKOB MUTAHUS C UCKPOOE30MACHBIMU JIEKTPUIECKUMH BBIXOJHBIMU IETISIMU C MTapaMeTpaMu
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Uo <24 B, Io <100 MA, Co > 10 5D, Lo > 0,3 MI'H, umeronmumu ceptrdukar cooTBeTcTBUs. [lapaMeTpsl TMHUH
cBs13u s npeodpazosareneid C/IB-SMART-EX 10omkHBI yJOBIETBOPSTD CIEAYIOUIMM TPEOOBAHUSIM:

- conpotuBieHne Rk <20 Owm;

- émkocth Ck < 0,04 MKD;

- ”HIYKTUBHOCTH Lk < 0,1 MI'H.

5.3.5 Ipu nmepuoauyecKkux 0CMOTpax mpeodpazoBaTeieli 0co00e BHUMaHueE ClielyeT oOpaiaTh Ha:

—  OTCYTCTBHIC OOpPBHIBOB HUJIU TIOBPEXKICHUS N3OSN COCTUHUTEIILHOTO KaOels;

—  HUCHpPaBHOE COCTOSIHHE 000JI0UKHU IpeoOpazoBaTeiei;

—  COCTOSIHME KOHTaKTHBIX COETMHEHUI BHYTPH KOpIyca IpeodpazoBaTelis U yIIIOTHEHUS Kales;

— BBIXOJHBIE TapaMeTpbl HUCKpoOe30macHbIX 1eneld OJokoB mnuTaHus, EX-mapkupoBku u
Py IPEIUTEIIbHBIX HAAIMUCEH.

5.3.6 CoxpaHeHHE TEXHHUYECKHX XapaKTEPUCTHK MpeoOpa3oBaTesieil, 0OyCIaBIMBAIOIIUX €T0
B3pPBIBOOE30IMACHOCTh, 00ECIEUHBACTCS BBIMOJHCHUEM TPEOOBAaHUN IO €ro JIKCIUTyaTallid M TEXHHYECKOM
00CITyKMBaHUU, IPUBEICHHOM B HACTOSIIEM PYKOBOJICTBE.

5.3.7 K kputnueckum otkazam mnpeooOpasoBareneii CJIB-SMART-Exd (Exdia) ortHocsTcs
nedopMaIuu KopIryca Wi KpBIIIEK, MOBPEKICHHE Pe3bObl B 00JACTSIX B3PHIBOHETIPOHUIIAEMBIX COETMHEHUH,
MOBPEKIACHHUE CTEKJIa KPBIIIIKU HHIUKATOPA.

5.3.8 [IpenenpHBIM cOCTOSIHMEM MpeoOpa3oBaTelis SIBISETCS OTCYTCTBHE BBIXOJHOTO CHUTHAla
(WM ycTaHOBKA €0 B aBapUMHBIN YPOBEHB) W/WIM OTCYTCTBHE HOPMAIBHOTO (DYHKIIMOHUPOBAHUS MHIUKATOPA.

5.3.9 Dkcmtyaranusa npeoOpa3oBaTeniell JaBleHUsS C TMOBPEXKICHUSMU W HEUCIPABHOCTSIMHU
3amnpenaercs, 000py10BaHUE TOJKHO OBITh BHIBEJICHO M3 IKCILTyaTaIlUH.

5.3.10 CoenuHuTENbHBIA Kabelnh M CHOCO0 €ro HM3OJSIHH BO B3PHIBOOMACHOW 30HE JOJIKHBI
cooTBeTcTBOBaTh TpeboBanusm 1. 7.3 [TYD, TOCT IEC 60079-14.

5.4 ObecneyeHue B3pHIBO3AIMIIEHHOCTH IPH PEMOHTE

5.4.1 PemoHT mpeoOpa3oBaTenield, KacaroUIMICs CPEACTB B3PBIBO3ANIUTHI, JOJDKEH IPOU3BOIUTHCS HA
NnpeanpusTUu-u3roropurese B coorserctsuu ¢ PJ[ 16.407, 'OCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mnpeoOpa3zoBareneil JODKHO OCYILECTBISATHCS B YHNAKOBAHHOM BHUJE B 3aKPBITHIX
MOMEIEHUAX (XpaHUIHILAX).
6.2 JlomyckaroTcs CleAyIoUIie yCIOBUs XPaHEHUS:
—TemrnepaTrypa Bo3ayxa oT MuHyc 50 no mnoc 50 °C;
— OTHOCHTEJIbHAS BIAKHOCTB Bo3yxa 110 98 % mnipu remneparype 35 °C.
6.3 Bo3myx B moMemnieHWH s XpaHEHUs He JIOJDKEH COJepXaTh MapoB KUCIOT, MIENOYeH W PYTuX
XUMHUYECKHUX arpECCUBHBIX CMECEH.
6.4 Ycnosus xpaHeHus npeodpazoBareneii 6e3 ynakoBku — «1» mo I'OCT 15150.
6.5 Koncepsarus npeoOpa3oBaresneit JIOJDKHA COOTBETCTBOBATH BapHaHTy 3aIUTBI
B3-10 mo I'OCT 9.014.
6.6 HazHadeHHBII CpOK XpaHEHUs Npeodpa3zoBaTesiell B yIakoBKe 3aB0/1a-U3rOTOBUTENS — 5 JIeT.

7 TPAHCIHOPTUPOBAHUME

7.1 TpaHcnopTHpOBaHHE B YacTU BO3ACHCTBHS KJIMMATUYECKHX (AKTOPOB BHEIIHEH cpelbl JOKHO
cootBercTBoBaTh rpynne 4 (K2) mo 'OCT 15150, a B yacTu BO3ACHCTBUS MEXaHUYECKHX (DAKTOPOB JOJIKHO
cootBeTcTBOBaTh ycioBusaM JI mo 'OCT 23216.

7.2 TpaHCHOPTHPOBAaHUE TOJHKHO MTPOU3BOIUTECS B YITAKOBKE MPEANIPUATHSA-U3rOTOBUTEIS. Jlommyckaercst
TPAaHCIOPTHPOBATH MPeoOpa30BaTEeIM BCEMH BUIaMH Ha3eMHOT'O U BOJIHOTO TPAHCIOPTA Ha JIFOObIE PACCTOSHUS
C cO0JII0/IEHNEM MPaBUJI, YTBEPKAEHHBIX COOTBETCTBYIOIIUMU TPAHCIIOPTHBIMU BEJOMCTBAMHU.
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8 YTUWIN3ALUA

Yrunmuzanust mpeoOpa3oBareieii MPOU3BOIUTCS B TMOPSAIKE, YCTAHOBICHHOM Ha TMPEANPUSTHU-
norpeourerne.

9 TAPAHTUU U3T'OTOBUTEJIA

9.1 IlocraBuMk (M3rOTOBHUTENL) TapaHTHPYET COOTBETCTBHE IMpeoOpaszoBarenieli  TpeOOBaHUAM
TEXHUYECKHX YCIOBHHA TpH COONIOJEHHM TIOTpEOHUTENeM YCIOBUH  AKCIUTyaTanud  (TPUMEHEHUs),
TPAHCIOPTHPOBAHUS, XPaHEHHS 1 MOHTa)Ka, YCTAHOBIICHHBIX B HacTosIeM PD.

9.2 TapaHTuiHBIN CPOK SKCIUTyaTallud MpeoOpa3oBareseil onpenensieTcss KOAoOM TapaHTUHHOTO CPOKa,
yKa3aHHBIM B YCJIOBHOM 0003HaueHHH mpeodOpa3zoBareseii. Koabl rapaHTHHHOTO CpoKa W WX OIHCaHUS
npuBeeHbI B Tabmuie A.8 npuioxenus A.

9.3 Tl'apantus He pacmpocTpaHseTcs Ha npeoOpa3oBaTeNd, MOABEPrIIHecs JOOBIM MOCTOPOHHUM
BMEIIIATENILCTBAM B KOHCTPYKIIHIO ITpeoOpa3zoBaTeiell MM MMEIOINX BHEITHUE TOBPEXKICHHS.

9.4 TapaHTHs HE pacpPOCTPaHSICTCS Ha ICKTPUUYCCKHI COCIMHUTEh, MOHTKHBIC, YILIOTHUTEIHHBIC,
3alIUTHBIC U IPYTHE U3EIHS, TOCTABISIEMbIE C TIPE0OPa30BaATEIISIMHU.

9.5 TapanTuiiHOe OOCITYKMBaHHE MPOU3BOAUTCS MPEANPUIATHEM-H3TOTOBUTENeM. [locTrapaHTUiHBIN
PEMOHT IpeodpazoBarTenell IPOU3BOIUTCS MO OTJACIEHOMY JIOTOBODY.

10 CBEAEHUS O CEPTU®UKALIUU

10.1 Twun nmpeobpasoBareneii gaienus uamepureabHbix C/IB-SMART, monudukammii 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 3apeructpupoBan B ['oCy1apcTBEHHOM peecTpe cpeacTB usmepenuit moa Ne 61935-15
U JONyLIEH K NpUMEHEHUI0 B Pocculickoint denepanuu.

10.2 Twun npeobpaszoBareneit gaienus uamepureabHbix C/IB-SMART, monudukanmii 1041, 1050, 1051,
2050, 1060, 1061, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 1341, 1350, 1351 3aperucTpupoBaH B
lNocynapctBenHoM peectpe cpeacTB uamepennii mox _Ne 61936-15 u nonyuieH k mpumeHeHuto B Poccuiickoi
®Oenepanuu.
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IIpuiaoxkenue A

CrpykTypHasi cxeMa ycJIOBHOT0 0003Ha4eHHsl Ipeodpa3oBareieil

CIAB-SMART- Exd- - 1430- K- | 03- | Op-S- | NM- | 3I1rI- | t10- | 010- 25- RS485 -

1 2 3 4 5 6 7 8 9 10 11 12 13 14
H- | UHB- | P3.2- | RAL3020- | / | BKH5-115-07 | /THB I/ HII20 *x | /K21 AI'BP.406239.010 TY
15 16 17 18 19 20 21 22 23 24 25

HaumenoBanue nzaenusi.
Koz 0603Ha4eHyst B3pbIBO3ANIMIIICHHOTO UCTIONHEHHS (Tabnuia A.1 npunoxenue A)
VcrionHeHue 1o BUAY U3MEPSAEMOro JaBieHus (Tabnuia A.2 npuioxeHus A).
Homep momemu npeodpaszosatens (tabamma A.3.1 u A.3.2 npuioxenus A).
Kon «K» ykassiBaeTcst TONIBKO 115t mpeoOpa3oBateneil, mpeJHa3HaueHHBIX U paboThl ¢ ra3000pa3HbIM KHCIOPOA0M
WJIM Ta30BBIMU CMECSIMH, 00BEMHAS JOJI KHCIOpO/Ia B KOTOPHIX Ooiee 23 %.

6. Kox rpymisl MaTepraioB, KOHTAKTHPYIOIINX C U3MepsieMoii cpenoit (Tadmuma A.4.1 npuaoxerus A).

7. KoI KOHCTPYKTHBHOTO UCTIONHEHUs (Tabiuia A.5 npunoxenus A).

8. Konx npucoenunenus k npoueccy (Tadmuna A.6 npuioxeHus A).

9. Ko I0TMOJHHUTETBHBIX OMIHIA 3JIEKTPOHHOTO Os10Ka (Tabsuia A.7 MPUIOKeHUS A)

10. Koj kIMMaTHYeCKOro MCIIOHeHU JaTunka (Tabnuma A.8 mpunoxeHus A).

11. Kop nomyckaeMoi OCHOBHOM MpHUBEACHHO# morpenrHoctH (Tadiumna A.9.1-A.9.8 npunoxenus A).

12. MaxkcumanbsHO-J0ITycTUMOe pabodee n30bITouHOE napineHne B MIla. YkaspiBaeTcs TOIbKO A MpeoOpa3oBaTenei
pa3HoCTH JaBienuii (Tabnuia A.10 npuiokeHus A).

13. Kogn Beixognoro curnaina (tadmuna A.11 npunoxenus A).

14. BapuaHT pacroNIoKCHHUS HIEKTPUUSCKOTO CoenuHnTENs (Tabauna A.12 npuioxeHus A).

15. Kon «H», Hanmane nonomHUTEIHHON TEXHOIOTHIECKOH nprpadoTku (360 qacoB).

16. Konduryparus HOIKIFOUYCHUS U30BITOYHOTO JAaBJICHUS s ()IaHIIEBBIX MPUEMHUKOB aaBicHHs (Tadimia A.13
TPUIIOKEHUS A).

17. Kop rapantuiiHOro cpoka (tabsmia A.14 npunoxerus A).

18. Kox nsera kopmyca npeobpasosaress (tabiuia A.15 npunoxerus A).

19. Paznenutens oauMHApHBINA cielm «/», CTABUTCS TMepe] KaKIBIM KOJAOM MOHTKHOW 4YacTH, YCTAHOBICHHOW Ha
npeoOpa3oBaTeb.

20. OOGo3HavyeHUE 3JIEMEHTOB, YCTAaHOBJICHHBIX Ha IpeoOpa3oBaTelib, B COOTBETCTBUU € 3aKa3oM (Tabuuisl M.1, M.2,
M.3, M.4 npunoxenus M, tadnuna K.1 npuioxenus K).

21. Pasnmenuresb IBOMHOM CIICII «//», CTABUTCS MEPe] KaX/IbIM KOJIOM MOHTaXXHOW YacTH, IIOCTABJIIEMOM B KOMILJICKTE
¢ mpeoOpaszoBaTeneM J100 nepes KaKI01 OMIUel OCTaBKH.

22. OO6o3Ha4yeHHE KOMIUIEKTa MOHTA)XKHBIX YacTel, MOCTaBIsEMBIX B KOMIUIEKTE C MpeoOpa3oBaTeieM JIM0O0 ONMIIHIMHU
nocraBku (Tabiuiel M.1, M.2, M.3, M.4 npunoxennss M, Tabnmna K.2, K.3 npunoxenus K).

23. MHoOXuTENb «*» yKa3bIBaeTCsl MPH HEOOXOJMMOCTH IOCTABKH HECKOJIBKUX OJUHAKOBBIX MOHTQ)KHBIX YacTeH, X —
KOJINYECTBO IUTYK.

24. Kox kabenbHOro BBOZAA (DJICKTPUYECKOTO COCIAMHMTEINSI), MOCTABIIEMOr0 B KOMILICKTE C MpeoOpa3oBaTeiieM
nasienus (Tabmuna K.3 npunoxenus K).

25. O003HauYeHNE TEXHUYECKUX YCIIOBHIA.

arwbdE
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[Iponomkenne mpunokeHus: A

[Tpumep 3anmucu 0003HAYCHUS MTPEOOPA30BATEIICH MIPH €T0 3aKa3e U B JOKYMEHTAIIMH JPYTOd POAYKIIHH,
B KOTOPOI OH MOXKET ObITh IPUMEHEH:

[IpeoOpa3zoBareny B B3pbIBO3AIIUIIIEHHOM UCIIOJTHEHUH C BUIOM B3PBHIBO3ALIUTHI «B3PHIBOHETIPOHUIIAEMAs
obonoukay, mozenu 1430 mis m3MepeHuss pa3sHOCTH AAaBICHHM, MaTepuajoM MeMOpaHbl M MaTepHallaMH,
KOHTAaKTUPYIOIUMH ¢ u3Mmepsiemont cpepori — crmiabom 36HXTIO, cransio 12X18HI10T, pesunoir HO-68-1,
npeaHa3sHauYeHHbIE TS paloT ¢ ra3000pa3HbIM KUCIOPOI0M HITM Fa30BBIMH CMECSIMH, 00bEMHAsST OIS KUCIIOPOIa
B KOTOpBIX Oosiee 23%, ¢ KOHCTPYKTUBHBIM HcnonHeHneM Op-S, koaoM npucoenuHeHus K npomeccy — NM —
BHyTpeHHer pe3pooit NPT1/2"-14 (K1/2") mo 'OCT 6111-52, ¢ BCTpOCHHBIM UHIUKATOPOM CO CBETOIHOIHBIM
JUCILIIEEM C 3alIUTON OT UMITYJIbCHBIX IEPEHANPSKEHUH, KITMMAaTUYECKOT0 UCTIONTHEHUs Y 1, HO Juis paboThI IpU
temneparype oT muHyc 40 °C no mnoc 70 °C, xonoM npenenoB JomyckaeMoil ocHoBHOW norpemHocty 010,
peeabHO-A0MYCTUMbIM padoyuM H30BITOUHBIM JaBieHueM 25 Mlla, BbIXOJHBIM HHUQPOBBIM CHUTHAIOM
unrepdeiica RS485 mporokon ModBus RTU, pacnonokeHHEM 3JIEKTPUUECKOrO COCTUHHTEIS CIIPaBa,
JIOTIOJTHUTEIBHON TEXHOJOTHYECKOH MPUPAOOTKOW, KamMepoil BBICOKOTO [aBICHHS, PACIONIOXEHHON CJeBa,
rapaHTUIHBIM CPOKOM SKCIUTyaTaluu 3 (Tpu) rojia ¢ MOMEHTa (JaThl) MPUEMKH TTpeoOpa3oBaTes, HO HE MEHEe
2-X JeT ¢ MOMEHTa BBEIEHHs B OHKCIUIyaTallMlio, C LIBETOM Kopiyca ayekTpoHHoro Omnoka RAL3020
(TpaHCHIOPTHBIN KPACHBII), C JOMOJHUTEIBHO YCTAHOBJIECHHBIM Ha peoOpa3zoBaTelib KianaHHbM 010koM BKHS-
115-07 u3 KOMIUIEKTa MOCTaBKHU, C KOMILJIEKTOM MOHTa)KHBIX 4acTel, OCTaBIsIEMBIX C IIpeodpa3oBareneM Judo
OIIMSIMU TIOCTaBKU B Buje Hummens noj ceapky D14d10 u3 HepikaBeroleil crtajid, B KOMIUICKTE C IUIOCKOM
MEIHOM MPOKIIAJKOM, ¢ HAKMAHOM Taiikoi ¢ pe3pboit M20x1,5 B KonuuecTBe *X MITYK U CTaJbHBIM KaOeIbHbIM
BBOJIOM /11 HEOPOHHPOBAHHOTO Kabesst uaMeTpoM oT 6 10 12 mwm:

CAB-SMART-Exd-1/-1430-K-03-Op-S-NM-2I11I'-t10-010-25-42H-I1I-H-UHB-P3.2—
RAL3020-/BKH5-115-07/TIIb//HIT20*x//K21 AT'BP.406239.010 TY
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[Iponoimkenne mpunokeHus: A
Taéamnna A.1 — O603Ha4YeHHe B3PBIBO3AIMIIECHHOT0 HCIIOJHEHHUS

Kon Onucanue

He yka3sbiBaercs OO0mIeTpOMBIIIIICHHOE UCTIOJTHEHHE 0e3 TpeOOBaHU TI0 B3PHIBO3AIINTE.

C BUIOM B3pBIBO3AILKTH «B3PBIBOHENpPOHUIIaeMasi 00oiouka «0» ¢ EX-MapkupoBkoi
«1Ex db IIC T6...TS Gb X» no TP TC 012/2011, 'OCT 31610.0, TOCT IEC 60079-1.

C BUIOM B3pBIBO3AIIUTH «HUCKpOOE30MmacHasi dJIeKTpUieckas Iemb YPOBHS «ia», ¢ EX-
Ex mapkupoBkoii «0Ex ia IIC T6..T5 Ga X» mo TP TC 012/2011, T'OCT 31610.0,
I'OCT 31610.11.

C BUIaMM B3pBIBO3AIIUTHL:

«B3pBIBOHETIpOHUIIaeMast obosouka «0» ¢ Ex-mapkuposkoii «1Ex db IIC T6...TS Gb X»
Exdia no TP TC 012/2011, T'OCT 31610.0, T'OCT IEC 60079-1.

«HcKkpobe3omnacHas AIIeKTpHUEcKas Iernb YpoBHS «ia», ¢ EX-mapxupoBkoit «0Ex ia IIC
T6...T5 Ga X» mo TP TC 012/2011, 'OCT 31610.0, TOCT 31610.11.

Exd

Tabanna A.2 — UcnojiHeHUe 110 BUAY U3MePseMOro AaBJIeHUs!

Kon Onucanue
A [IpeobpaszoBaTelib AOCONIOTHOTO JIABICHHS
u [IpeobpazoBarens N30BITOYHOTO TABICHUS
B [IpeoOpazoBaTelb pa3peKeHUs
"B [IpeoOpasoBaTenp AaBIeHUSI-pa3PEKESHUS
A [IpeobOpazoBaTens pa3HOCTH JaBICHUI
AT [IpeobOpazoBarenas THAPOCTATHICCKOTO JABICHHS
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[Iponoimkenne mpunokeHus: A

Tabamna A.3.1 — Homep Mopenn mpeoOpa3oBareiisi ¢ JONYCTHMbIM JAWANA30HOM BEPXHUX IpenesioB
U3MepeHUsl M JONYCTUMBbIMHM KOJAMH IPYNII MaTepUaJIOB 1/ KOHCTPYKTHBHBIX HCHOJHeHuii S, Op-S,
Actp-S, HII-S, M-S

; = B BIIU moaenn o
= 2 JlonmycTuMBblIe KOAbI TPy 3 S = Buemnuii
%] =) = D g;}
= 3 MaTepHajIoB s E 5 2 BHJL
= s 2 3 & - - 3 6 -
S S KOHCTPYKTHBHBIX 2 2 Munu Maxkcu 2 npeoopaso
=t HMCIIOJTHEHU I S %| MaJbHBIH | MAJIbHBIH E BaTess
& =
1020 M20 2,5 xI1a 10 xI1a 300 xIla
1030 GM 4 xI1a 40 klla 300 xITa
1040 11-S, 11-M-§; NM 10 xI1a 250 xITa | 900 xIla
1041 12-S, 12-Op-S, NF 25 klla 630 klla | 1,5Mlla
1051 12-Actp-S, 12-M-S, M20.0 | 0,1MIla | 2,5MIla_| 4 MIla
< | 2050 18-S GM.0 | 0,252 MIla | 6,3MIla | 8 MIla
- NM.0
g | 1061 0,64 MITa | 16 MITla | 20 MIIa
= NF.0
2 | 2050 02-S; K-02-S; 07-S; '\é'lf/? 0252 MIla | 6,3MIla | 8MIla
S 07-Op-S; 07-Actp-S; 07-M-S; | O\
< | 1061 NE 0,64 MIla 16 MIla 20 MIla
2050 _ 0252 MIla | 6,3MIla | 8MIla &
09-S; :
10-S M20 —
1061 0,64 MIla 16 MIla | 20 MIIa %
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[Iponoimkenne mpunokeHus: A

IMpoxoskenne Tadaunbl A.3.1 - Homep Moaesn npeodpa3zoBartesisi ¢ J0NYCTUMBIM IHMANIA30HOM BEPXHUX
npeaeioB U3MePeHUs U JONMYCTUMBIMH KOJaAMHU IPYNI MATEPHAIOB /IJIS KOHCTPYKTHBHBIX UCIIOJTHEHUI S,
Op-S, Actp-S, HII-S, M-S

= g BIIU moaean
= z 2 g
E 2 Koas! rpynn - S g 5 }
2 S MaTepHaJIoB U S E = oy BHemnuii BU
g § KOHCTPYKTHBHBIX = g & M“H“‘“ MaKcn-“ 2 npeodpazoBareJis
=t HCIIOTH Mt S 2| MaIbHBIA | MaJIbHBII 'a:a
= 3
01-S;
1112 03-S; 03-Op-S; FK 0,16 xI1a 4 kIla 5 kIla
17-S
1120 01-S; 0,4 xIla 10 kIla 12,5 kIla
1130 03-S; 03-Op-S; 1,6 xIla 40 xIla 50 xI1a
1140 O4:fC’T%‘fZS'\;/'i§1§4' FK 10 I1a 250 kIa | 312 «Ila
1141 01-S; 03-S; 25,2 xlla 630 kIla | 900 kIla
1150 03-Op-S; 17-S 64 xIla 1,6 MIla 2 MIla
1120 01-HIL-S: 03-HII-S: 0,4 xIla 10 xI1a 12,5 xlla
1130 04-HTL-S 17-S 1,6 xIla 40 xI1a 50 kIla
1140 ' FD 10 kIa 250 kIla | 312 kIla
1141 | 01-HII-S; 03-HII-S; 25,2 kIla 630 xITa | 900 kIla
= 1150 17-S 64 xIla 1,6 MIla 2 MIla
= 1112 M20 | 0,16 kITa 4xIla | 100 ITa
g 11120 GM 0,4 xIla 10 xI1a 100 xITa
E 1130 11-S, 11-M-S; NM 1,6 kIla 40 k[la | 300 kIla
= | 1140 12-S, 12-Op-S, NF 10 kIla 250 x[Ta | 600 kIla
L§ 1141 | 12-Actp-S, 12-M-S, | M20.0 25,2 kIla 630 xITa | 900 kIla
= | 1151 18-S GM.0 | 0,1 MIla | 2,5MIla | 3,7 MIla
2150 NM.0 | 0,252 MIla | 6,3 MIla 8 MIla
1161 NF.O | 0,64MIla | 16 MIla | 20 MIla
1141 M20 25,2 xlla 630 xIla | 900 klla
1151 GM 0,1 MIla 2,5MIla | 3,7 MIla
2150 %27%sz02075£;§ NM [ 0,252 MIla | 6,3 MIla | 8 MIla
1161 S 07’-M-S' NF 0,64 MIla 16 MITa | 20 MIla
2160 ' ' M20 1,6 MIla 40 MITla | 80 MIla
1171 GM 4 MIla 100 MITa | 110 MIla
1141 25,2 kIla 630 xIla 1 MIla
1151 0,1 MIla 2,5MIla | 3,7 MIla
09-S;
2150 10-S M20 | 0,252MIla | 6,3MIla | 8 MIla
1161 0,64 Mlla 16 MIla 20 MIla
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[Iponoimkenne mpunokeHus: A

IMpoxoskenne Tadaunbl A.3.1 - Homep Moaesn npeodpa3zoBartesisi ¢ J0NYCTUMBIM IHMANIA30HOM BEPXHUX
npeaeioB U3MePeHUs U JONMYCTUMBIMH KOJaAMHU IPYNI MATEPHAIOB /IJIS KOHCTPYKTHBHBIX UCIIOJTHEHUI S,
Op-S, Actp-S, HII-S, M-S

= g BITU monenn
= = g i
= 2 Koas! rpynn S g = Buemnuii
= c:a( MATEpPHAJIOB U = = = = BH/I
g S KOHCTPYKTHBHBIX = 2 = Munn- Maxcn- g npeodpaszosa
= = HCIOTHEe Ml 2 : MAaJIbHbIN MAaJIbHbIN ) Tesst
: : .
=
01-S; K-01-S;
1212 03-S; 03-Op-S; FK 0,16 xIla 4 xI1a 5 kIla
17-S
1220 01-S; K-01-S; 0,4 xIla 10 xIla 12,5 xIla
03-S; 03-Op-S;
1230 ’ ' 1,6 xI1 40 xIT 50 xIT
04-S; 04-M-S; FK — — —
= | 1240 04'f;T§)'3; 10 x1a 100 kIla | 125Ila
=
=
= 1220 01-HII-S: 0,4 kIla 10 xIIa 12,5 klla
% 1230 03-HII-S: 1,6 xI1a 40 xIla 50 xIla
2 : FD
2 04-HII-S;
1220 M20 0,4 xI1a 10 kIla 125 kIla
GM
1230 11-S,11-M-S; NM 1,6 xIla 40 xI1a 125 kIla
12-S, 12-Op-S, NF
12-Actp-S, 12-M-S, | M20.0
1240 18-S (NEI\'\Z"S 10 xITa 100 ITa 125 kIla
NF.0
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[Iponoimkenne mpunokeHus: A
IIpoxonxenune Tadaunsl A.3.1 — Homep moaenu npeodpa3oBareiisi ¢ J0IYCTHMBIM JHANIA30HOM BePXHHUX
NpeiesIOB H3MEePEeHHs U JONYCTHMBbIMH KOJAMH IPYIIN MaTepHaJIOB /I KOHCTPYKTHBHBIX HCIIOJTHeHHH S,

Op-S, Actp-S, HII-S, M-S
= g o BIIU monean .
= 2 Koab! rpynn 5 8 =
E S MaTepHaIoB H é = = MHUHAMATE- Maxken- g BHemrHuii Bujg
= § KOHCTPYKTHBHBIX g = HLIi MATLHEL 2 npeodpa3oBares
= HCIOJTHEHH 2 o 2
= =
= &
01-S; K-01-S;
1312 | 03-S; 03-Op-S; FK OTOOé 11(2123;[0 ?()%flia 2 kTl
17-S ’ A0
1320 | 01-S; K-01-S; Oz 0, 0105 | 7411
i ) no 5 klla no 5 klla
03-S; 03-Op-S; 012 012
1330 04-S; 04-M-S; 30 xIla
04-Actp-S: o 20 xIla o 20 xIla
' Or 12,5 Or 12,5
1340 17-S FK 110 100 lla 710 150 xl1a 200 xITa
1341 |  01-S; K-01-S: Or 12,5 O112,7 | 200 «ITa
03-S° 03-Op-S: 1o 100 xITa 1o 530 xlla
1350 s Or 25 Ordddla |5 N
1o 100 xITa o 1,5 MIla
- Ot 0,5 010,5
g 1320 01-HII-S; no 5 klla no 5 klla 7 xlla
~ 03-HII-S; Or2 Or2
E 1330 04-HII-S; 1o 20 kIla nmo 20 kIla 30 xTla
@ 17-S Or 12,5 Or 12,5
§ D D
2 1340 FD no 100 xI1a no 150 kIla 200 xITa
P 01-HII-S; Or 12,5 Or 12,7
:' 1341 03-HII-S; no 100 kITa 1o 530 kIla 700 xIla
= 17-S Or 25 Ot 40 xITa
=
% 1350 1o 100 kITa no 1,5 MIla 2 Mila
=S M20 Or2 Or2
=
1330 GM 1o 20 klla 1o 20 klla 100 xTTa
11-S, 11-M-S; NM Or 12,5 Or 12,5
13401 155 12-0p-s, NF 10 100 lTa | g0 150 ITa | 00 K112
12-Actp-S, 12-M-S, M20.0 Or 12,5 Or 12,7
1341 18-S GM.0 o 100 xITa 1o 530 xI1a 700 xIla
NM.O Ot 50 Or 50 kIla
1351 NF.0 mo 100 xITa | mo 2,4 MIla 4 Mlla
1341 |  02-S; K-02-5; M20 Or 12,5 O 12,7 | 700 xla
07-S* 07-On-S: GM o 100 xITa 1o 530 kI1a
1351 | 07-Acrp-s:07M.s; | NM Ors0 | Or30Klla [y,
’ ’ NF o 100 xITa 1o 2,4 MIla
Or 12,5 Or 12,7
1341 09-S; M20 10 100 kTla | 10 530 xiTa | /00 1
1351 10-S Ot 50 Ot 50 xIla 4 MTI
no 100 kITa 1o 2.4 Mlla a
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[Iponoimkenne mpunokeHus: A

Iponoskenue Tadauubl A.3.1 - Homep Moxesin nmpeodpa3zoBaTtelisi ¢ JOMYCTHMBIM JIMANIA30HOM BePXHHX
MpeaesioB H3MEPEHHUs U JONMYCTHMBIMH KOJAaMH IPYII MATEPHAJIOB I KOHCTPYKTHBHBIX HCIIOJTHEHHIT
S, Op-S, Actp-S, HII-S, M-S

= BIIA mopesan g
= o =
=R 5} S
= =2 g = o o .
= 8 Koas! rpynn E( g = é E = BHemnmnii
2 c:a( MaTepuaioB 1 g = & £ 5 BH]
g S | KoHCTpyKTHBHBIX | S & Munu- Makcn- i s = = npeodpaszosa
= = HCIOTHEeHHii - : MaJIbHBIN | MaJbHbIIi é < § g Tesst
& = =g
2 2
01-S; K-01-S;
1412 03-S; 03-Op-S; FK 0,16 xIla 4 kIla 5 klla 4 MIla
17-S
é 1420 01-S; K-01-S; 0,4 xIla 10 xITa 12,5 kIla | 10 MIla
’E 1430 | 03-S; 03-Op-S; 1,6 xlla 40k[la | 50 «lla
2 1440 04-S; 04-M-S; 10 xITa 250 kIla | 312 xIla | 25 MIla
2 11460 | 04-Acrp-S; 17-S FK 0,64 MIla 16 MIla | 20 MIla
= | 1434 o01-S; K-01-S; 1,6 xITa 40xMla | 50«Mla | o\ 0
§ 1444 03-S; 03-Op-S; 10 xI1a 250 k[la | 312 klla
= | 1450 17-S 0,064 MIla | 1,6 MIla 2Mlla | 25 Mlla
)
~ 11420 0,4 xITa 10 xITa 12,5 xITa | 10 MIla
1430 01-HIT-S; 1,6kTa | 40xkMa | 50«a
03-HII-S;
' FD
1440 04'1P71ré'5’ 10kIla | 250«kMa | 312kIla | 25 MIla
1460 0,64 MIla 16 MIla | 20 MIla
&
> [ 1530 1,6 xIla 40 xIT1a 50 xI1a 4 MIla
(=]
Z
3 01-S; K-01-S;
2 03-S; 03-Op-S; FH
= 17-S
2
E‘ 1540 10 xI1a 250 kIla | 312 kIla | 4 MIla
o
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[Iponomkenune npuaokeHuss A

Ta6auna A.3.2 — Homep Mojenu npeodpa3oBaTesisi M JHANA30H HACTPOHKHN BePXHHUX NMpeaeI0B H3MepeHust
KOHCTPYKTHBHBIX HcoTHeHHuit S, Op-S, Actp-S, HII-S, M-S

Kon Onucanne
1020 Homep moapenu. Inanazon Hactpoiiku BITU ot 2,5 g0 10 kITa. MuHuMansHoe BpeMsi U3BMEHEHUS BBIXOIHOTO
curHana 51 mc.
1030 Homep moaenu. Inanazon Hactpoiiku BIIN ot 4 no 40 x[1a. MunumanbHOe BpeMst UI3MEHEHHSI BBIXOTHOTO
curHana 51 mc.
1040 Homep moaenu. Inanazon Hactpoiiku BIIN ot 10 no 250 xIla. MunuManbHOe BpeMsi H3MEHEHHSI BBIXOJHOTO
curHana 51 mc.
1041 Howmep monenu. nanazon nactpoiiku BIIU ot 25 no 630 k[la. MuauMansHOE BpeMsi H3MEHEHHSI BEIXOTHOTO
curHana 51 mc.
1112, 1212, | Homep monenn. Anana3on Hactpoiiku BIIU ot 0,16 no 4 xI[1a. MuanMansHOE BpeMst H3MEHEHHUS BBIXOTHOTO
1412 currana 150 mc.
1120, 1220, | Homep monenn. Anana3on Hactpoiiku BITU ot 0,4 mo 10 x[1a. MuanMansHOE BpeMst H3MEHEHHUS BRIXOTHOTO
1420 curHajua 70 Mc.
1130, 1230, | Homep monenn. nama3on Hactpoiiku BIIU ot 1,6 mo 40 x[1a. MuaMMasHOE BpeMst H3MEHEHUS BRIXOTHOTO
1430, 1434, | curmama 60 Mmc.
1530
1240 Homep mopenu. nanazon Hactpoiiku BIIN ot 10 no 100 xIla. MuHuManbHOE BpeMsi U3MEHEHHSI BBIXOJHOTO
curgana 51 mc.
1140, 1440, | Homep monenu. Auana3on Hactpoiiku BITU ot 10 mo 250 x[Ta. MuaUMansHOE BpeMs H3MEHEHUSI BEIXOTHOTO
1444,1540 | curnana 51 mc.
1141 Howmep moanenu. {uanazon Hactpoiiku BITN ot 25,2 1o 630 kITa. MuHnMansHOe BpeMsi U3BMEHEHUS BHIXOJHOTO
curHajna 51 mc.
1150. 1450 Homep moaenu. {nanazon Hactpoiiku BIIU ot 0,1 g0 1,6 MIla. MunuMansHoe BpeMsi U3BMEHEHUS BBIXOJHOTO
' curHana 51 mc.
1051. 1151 Howmep moaenu. {nanazon Hactpoiiku BITU ot 0,1 10 2,5 MIla. MuHuManbsHOE BpeMs U3MEHEHHUS BHIXOJAHOTO
' curHajna 51 mc.
2050. 2150 Howmep moaenu. {nanazon Hactpoiiku BIIN ot 0,252 no 6,3 MIla. MunuMansHOe BpeMs U3MEHEHUS BEIXOJAHOTO
' curHajna 51 mc.
1061, 1160, | Homep monenu. [Inana3zon Hactpoiiku BITU ot 0,64 1o 16 MIla. MuHHMaibHOE BpeMsi H3MEHEHUS BBIXOHOTO
1161, 1460 | curmama 51 Mc.
2160 Homep monenu. uanazon Hactpoiiku BIIU ot 1,6 no 40 MIla. MuHumaiibHOE BpeMs U3MEHEHUS BBIXOAHOTO
curgana 51 mc.
1171 Homep monenu. Auanazon Hactpoiiku BIIN ot 4 no 100 MIla. MunuMansHOe BpeMsi U3MEHEHHSI BBIXOJHOTO
curgana 51 mc.
1312 Howmep monmenn. Inamaszon nHactpoiiku BIIU u3bbrrounoro gasnenus ot 0,125 mo 0,8 k[la. /lnama3on HacTporKu
BIIN pazpsoxenus ot 0,125 no 0,8 kIla. MuHuManbHOE BpeMsi H3MEHEHUsI BBIX0IHOro curHaia 150 mc.
1320 Howmep monenn. Inamazon nHactpoiiku BIIN u3dsrounoro nasnenus ot 0,5 no 5 [la. [lnanazon Hactpoiiku BITNU
pazpsixenust ot 0,5 1o 5 xl[la. MunumanbHOE BpeMsi U3MEHEHHsI BBIXOAHOTO curdana 70 mc.
1330 Homep monmemn. [Quanazon Hactpoiiku BITU u3berrounoro nasnenus ot 2 1o 20 klla. /Inamazon nHactpoiiku BITU
paspsoxenust oT 2 10 20 k[la. MuHumanbHOE BpeMsi U3MEHEHHsI BBIXOAHOTrO curHaua 60 mc.
1340 Howmep monenn. Inamnazon nactpoitku BIIW u3derounoro masmenus ot 12,5 no 150 xI1a. Anana3zon HacTpOHKH
BIIN pazpsoxenus ot 12,5 no 100 x[1a. MuanMansHOe BpeMs H3MEHEHHS BBIXOJHOTO curHaja 51 mc.
1341 Homep monenu. nanazon Hactpoiiku BITN nzbsitounoro gasnenus ot 12,7 no 530 kIla. JInanazox HacTpOMKH
BIIU paspspkenust ot 12,5 no 100 x[Ta. MuaMManbHOE BpeMs H3MEHEHHS BRIXOAHOTO curHaia 51 mc.
1350 Howmep momenn. Inanazon Hactpoiiku BITU nzbsirounoro gasienus ot 40 kI1a no 1,5 MIla. /lnama3oH HACTpOHKH
BIIU pazpspkenus ot 25 go 100 xI[1a. MuaMManbsHOE BpeMs H3MEHEHHS BBIXOJIHOTO curHaza 51 mc.
1351 Howmep momenn. Inanazon Hactpoiiku BITU u3bbrtounoro nasnenus ot 50 xlla mo 2,4 Mlla. /Ilnana3zon HacTpOHKH

BIIU pazpspkenust oT 50 go 100 x[1a. MuaMManbsHOE BpeMs H3MEHEHHS BBIXOJHOTO cHrHaja 51 mc.
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[Iponoimkenne mpunokeHus: A

Ta6anna A.4.1 — Kox rpynnsl MaTepraioB, KOHTAKTHPYIOIIUX ¢ M3MepsieMOii cpeoil mpeodpa3oBaTeJiei
KOHCTPYKTHBHBIX HcnoTHeHUi S, Op-S, Actp-S, HII-S, M-S

Marepuai Tun Tun
Marepuan aeTajeu, KOHCTPYK| aTmocge
Kon KOHTAKTHPYIOUIUX | THBHOIO | PBI 11O Onucanue
MeMOpaHbI N
c usmepsiemoii  (ucnosiHen| T'OCT
cpenoi usi 15150-69
Marepuan memOpansl cmiaB 36HXTIO TOCT 10994-74,
Marepuan JAerajeidl, KOHTAKTHPYIOIIMX C H3MEpsSeMoil
Craib cpenoit, ctamb 12X18H10T I'OCT 5632-2014, ynnoTHeHAS
Cruias 12X18H10T, ig pesmna HO-68-1 TV 2512-0461:1()I([)152081-2003;
) HYTPEHHHE 3aMKHYTbIE IIOJIOCTH 3aI0JTHEHEBI
01 36HXTIO T'OCT 5632-2014 S, 111 skuakocThio IIMC-6 o I'OCT 13032-77; [yt HCTIOTHEHHS
IocCt Pesnna HO-68-1 HII-S g
¢ xogoM "-K" — xunkoctero [19®-70/110 mo TY 6-02-
10994-74 TY 2512-046- 1072-76. MaTepuan Kopiyca 3JIeKTPOHHOro 0JI0Ka CILIaB ¢
00152081-2003 HuskuMm conepxanneM Mmenu AKI12 T'OCT 1583-93; bes
JIOTIOJTHUTENIBHOW 3aIUTHl KOPITyca M AJIEKTPOHHOTO OT
arpeCcCUBHOM BHEIIHEH Cpeabl;
Marepuan memOpaHbl TUTAHOBBIN criaB BT-9, marepuan
02 | crae BT-9 | Crams 12X18HI0T S 111 3aIIOTHCHHS )KI/I,I[KOCT-LIO , l}\l/)l(::eg;:;prKilg;’nycez
1;&?}?2 1 T'OCT 5632-2014 3JIEKTPOHHOTO OJIOKA CIUIAB ¢ HU3KUM COJECP)KaHHEM MEIH
- AKI12 T'OCT 1583-93; be3 HONONHUTEILHON 3aIllUTHI
KOpIIyca M 3JIEKTPOHHOT'O OT arpecCHUBHON BHEIITHEH CpeIbl;
Matepuan memOpansl cmiaB 36HXTHO T'OCT 10994-74,
MaTepuan feTaneii, KOHTaKTUPYIOIINX ¢ H3MEPSEMOH CpesioH,
ctams 12X18H10T TT'OCT 5632-2014, yninoTHeHHS - pe3nHa|
Crgap | CTmb 12X18HI0T HO-68-1 TV  2512-046-00152081-2003;  BuyTpennue
36HXTIO I'OCT 5632-2014 S, BamkHyThIe osiocTH 1] 3amonnHens! xuakocteio [IMC-6 o)
03 TOCT Pesuna HO-68-1 HII-S 1,1l COCT 13032-77; Jlns wucnondeHus c¢ kogom "-K" —|
TV 2512-046- Op-S; pkuKocTeio 119®-70/110 mo TY 6-02-1072-76. Marepuar
10994-74 00152081-2003 KOpITyca 2JIEKTPOHHOTO OJIOKA CIUIaB C HU3KUM COJIepIKaHHEM
menn AKI12 TOCT 1583-93; [onosHuTenbHAs 3alluTal
PIIEKTPOHHOTO OJI0Ka M KOPITyca OT BO3AEHCTBHS arpecCHBHON
BHELIHEH cpeapl.
Marepuan memOpans! ciutaB 47XHM TY 14-1-3505-82,
S: Marepuan JieTajed, KOHTaKTHPYIOIIMX C H3MepsieMOH
HII-S: 1 cpenoii, ctanp 12X18H10T 'OCT 5632-2014, yruioTHeHUs
Crinas Crame 12X18HI0T | | "¢, ' - pesuna 51-1481 TY 38 0051166-2015; Buyrpenmue
A7XHM I'OCT 5632-2014 P 3aMKHYTbIe nonocTd I1/] 3amonHensl xuakocTsio [IMC-6
04 TV 14-1- Pe3una 51-1481 no I'OCT 13032-77; Hdna ucnonaenus ¢ kogom "-K" —
TV 2512-046- xuakocthio [19D-70/110 o TY 6-02-1072-76. Matepuain
3505-82 00152081-2003 11 HI KOpIyca 3JeKTPOHHOro ©OJl0OKa CIJaB C  HU3KUM
M-S "\ | comepwammem  menm  AKI2  TOCT  1583-93;
JlononHuTenpHast 3a1mra 3JeKTPOHHOTO 0JIOKa U KOpITyca
OT BO3ACHUCTBHSI arPECCUBHOM BHEIIHEH Cpebl.
Marepuan MeMOpaHbl TUTaHOBBIH crutaB BT-9
. S; I'OCT 19807-91, maTtepuan neraneil, KOHTAKTUPYIOIIUX C
TuranoBsIi Op-S; 111 mMepsieMoi cpenoi, crans12X18H10T T'OCT 5632-2014;
o7 | crias BT-9 | Cramp 12X18HI0T | Actp-S; Cyxast KOHCTPYKIMs, 0€3 3amoJHEHHs IKHIAKOCTBHIO.
IocT I'OCT 5632-2014 Martepuan Kopiyca 3JeKTPOHHOTO OJIOKa CIUIAB ¢ HU3KUM
19807-91 comepxanneM  Mmemu  AK12  TOCT 1583-93;
M-S I, 11, HI, IV | JomosHUTENbHAS 3alUTa SJIEKTPOHHOTO OJIOKa U KOpITyca

OT BO3JICHCTBUS arPECCUBHON BHEUIHEW CpeNibl.
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[Iponomkenune npuaokeHuss A

Ipoxonxenue Tadanunl A.4.1 — Koa rpynnbl MaTepuaioB, KOHTAKTHPYIOIIUX ¢ U3MepsieMoiil cpenoii
npeodpa3oBartesieil KOHCTPYKTHBHBIX HCIIOJIHeHU# S, Op-S, Actp-S, HII-S, M-S

MaTepﬂf 5 Tun Tun
JaeraJiei,
KOHCTPYKT | atMmocde
Marepuai KOHTAKTHPYIO
Kox SDANLI — MBHOI'0 pbI IO Onucanmue
Memop . HCIIOJIHEH IroCcTt
HaMepHenon us 15150-69
cpenoi
Marepuan memOpanbl cmias 06XH28MJIT T'OCT
5632-2014, matepuan neranel, KOHTAKTUPYIOIUX C
CIuias CIuias n3MepseMoit cpenoif, cmas 06XH28MIT T'OCT
06XH28MJIT 06XH28MJIT 5632-2014; BuyTpennue 3amMkHyThle mosioctd I1]]
09 OCT 5632- TOCT 5632- S 1,1l 3amonHeHsl kuakocteio IIMC-6 mo TOCT 13032-77;
I Marepuan Kopiyca 3JIEKTPOHHOTO OJlOKa CIUIaB C
2014 2014 Hm3kuM coxpepkanneM menu AK12 TOCT 1583-93;
be3  nmomomHMTENBHON  3alUTBL  KOpmyca |
9JICKTPOHHOT'O OT arpeCCUBHON BHEIHEH cpelbl;
Marepuan memOpansl cmias 06XH28MJT T'OCT
5632-2014, marepuan peraneil, KOHTAKTUPYIOIIHAX C
u3mepsieMoil cpenort, cmas 06XH28MIT I'OCT
Cunas Cunas S 5632-2014; BuyTpennue 3amMkHyThle mosoctd I1]]
10 06XH28MIT 06XH28MIT o —’S L 3aI0IHEHB! KUAKOCTHI0 IIMC-6 mo TOCT 13032-77,
TI'OCT 5632- I'OCT 5632- Ap -’S ! Marepuan Kopiyca 3JeKTPOHHOrO OJIOKa CIUIaB C
2014 2014 cTp HI3KNM cozepxanueM mean AK12 TOCT 1583-93;
JlononHuTtenpHasi 3allUTa 3JIEKTPOHHOTO OJIOKAa |
KopIlyca OT BO3JEWUCTBUSl arpecCUBHOM BHEIIHEH
cpensl.
Marepuan memOpansl ctans 03X17H14M3 T'OCT
5949-75 (AISI  316L), wmarepuman jgeraineii,
KOHTAaKTHPYIOIIMX C M3MepsieMOil cpenoil, crajib
12X18H10T TOCT 5632-2014; BuyTpenuHue
S LIl 3aMKHYTBIE MOJIOCTH A 3aII0JTHEHBI
! MOJIMMETUIICUIIOKCAHOBOM  KHUJKOCThIO; Marepuai
KOpIyca OJJIEKTPOHHOro OJI0Ka CIUIaB C HHU3KHUM
Crass comepxxanneM wmeau AKI12 TOCT 1583-93; bes
03X17H14M3 Crans JIOTIOJTHUTENIBHOW 3allUThl KOPIyca M 3JEKTPOHHOTO
OT arpeccuBHOM BHEIIHEW cpe/ibl;
11 FOC'17"55 949 1{%)%1,;515{61;); Marepuan membpanbr cranp 03X17H14M3 TOCT
5949-75 (AISI  316L), wmarepuan Jeranei,
AHajor: 2014 KOHTAaKTHPYIOIIMX C M3MepsieMOil cpenoil, crajib
AISI 316L 12X18HIOT TOCT  5632-2014; BayTpeHHue
WIRI 3aMKHYTBIE MOJIOCTH A 3aII0JTHEHBI
M-S ! I{/ ' MOJIMMETHIICHIIOKCAHOBOW  KHUIKOCTBIO; Matepuan
KOpIlyca OJJIEKTPOHHOrO OJIOKa CIUIaB C HH3KUM
comepxanneM wmemn AK12  TOCT  1583-93;
JlononHuTenpHas 3allUTa dJIEKTPOHHOrO OJIoKa |
KopIlyca OT BO3JIEWCTBUSI arpecCUBHOM BHEIIHEH
Cpeapl.
S: Marepuan memOpans! criaB XH65MB I'OCT 5632-
C Op-S; I 2014 (Hastelloy C-276), wmarepuan jgeTaje,
1B Crnas A _’S_ ' KOHTaKTHPYIOIMX C HW3MEpSAEMOil cpeoil, crmas
XH65MB XH65MB b XH65MB T'OCT 5632-2014 (Hastelloy C-276);
I'OCT 5632- FOCT 5632- BuyTpenHue 3amkHyThlie mosioctd I1J[ 3aroJHEHsI
12 2014 2014 HOJIMMETHIICHIOKCAHOBOM  JKHIKOCTBIO; Marepuain
Amnajor: A ) RIEN KOpIyca OJJIEKTPOHHOro OJIOKa CIUIAB C HU3KUM
Hastelloy C- HaJior: M-S ' |{/ ' | comepxannem wmemu  AKI2  TOCT  1583-93;
276 Hastelloy C-276 JlONONHHUTENbHAS 3aIlUTa DJIEKTPOHHOTO OJIOKAa U
KOpIryca OT BO3AEHCTBHSI arpecCUBHON BHENIHEH
Cpeapl.
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[Iponoimkenne mpunokeHus: A

IMponoskenne Tadamubl A.4.1 — Kox rpynnbl MmatepuajioB, KOHTAKTHPYIOIIUX ¢ U3MepsieMOl cpeaoi
npeodpa3oBaTeseii KOHCTPYKTHBHBIX HcOJIHeHu# S, Op-S, Actp-S, HII-S, M-S

MaTepﬂf 7 Tun Tun
aerajieu,
KOHCTPYKT | atMmocde
Marepuan KOHTAKTUPYIO
Kox MEMODAHLI — MBHOI'0 pbI IO Onucanmue
P H3MEDSIeMOii HCIIOJIHEH IroCcrt
PAeN ns 15150-69
cpenoii
Marepuan mem6pansi crias 36HXTHO 'OCT 10994-
74 C 3alIUTHBIM TOKPBITHEM OT HPOHUKHOBEHUS
Cranp BOJIOPO/Ia, MaTepHall JieTaned, KOHTaKTUPYIOIHX C
36HXTIO u3MepsieMoii cpenoii, crans 12X18H10T I'OCT 5632-
TOCT 10994- Crans 2014, ymutotnenus - pesuna HO-68-1 TY 2512-046-
74 12X18HI10T 00152081-2003; BHyTpeHHHE 3aMKHYTHIE IIOJIOCTH
17 S 111 I1]1 3amossens! xuakocTbio IIMC-6 mo F'OCT 13032-
C 3aIUTHBIM I'OCT 5632- . "_gen
77, Hna ncnomaeHus ¢ kogoM "-K" — KHIKOCTBIO
TOKPBITHEM OT 2014 M®-70/110 mo TY 6-02-1072-76. Marepuar
IIPOHUKHOBCH KOpIIyCa DJEKTPOHHOrO OJIOKa CIUIaB C HU3KHM
us BoAopoaa conepxxanueM meau AKI12 TOCT 1583-93; bes
JIOTIOJIHUTEIBHON 3alIUThl KOPITyCa U 3JIEKTPOHHOIO
OT arpecCUBHOM BHEIIHEH CPEbl;

Cranp Marepuan memOpansl crans 03X17H14M3 T'OCT
03X17H14M3 5949-75 (AISI 316L) c 3alIMTHBIM MOKPBITHEM OT
TOCT 5949- NIPOHUKHOBEHUSI BOJAOPOJA, Marepuan Jerajei,

75- Crans KOHTAaKTHPYIOIIMX C M3MepsieMOil cpenoil, crajib
B I I T T s i e
AISI 316L I'OCT 5632- ' Y N .
HOJIMMETHIICHIIOKCAHOBOIM  KHUAKOCTBIO; Marepuain
C 3aIUTHBIM 2014

MOKPBITUEM OT
MIPOHUKHOBEH
us BOAOPOIa

KOpITyca OJJIEKTPOHHOTO OJIOKa CIDIaB C HHU3KUM
comepxkanneM meaun AKI12 T'OCT 1583-93; bes
JIOTIOJTHUTENFHOM 3alllUThl KOPITyca U AJIEKTPOHHOTO
OT arpecCUBHOM BHEIIHEH CPE/bl;
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[Iponomkenune npuaokeHuss A

Tab6auna A.4.2 — PekomeHaauuu no BbIOOpPY rpynmnbl MaTepuasioB npeodpasosateneii CAB SMART
KOHCTPYKTHBHOIO ucnoJiHeHusi S, Op-S, Actp-S, HII-S, M-S k usmepsieMbIM cpeaam

M3mepsiembie cpenbl

Ko rpymmsl MatepuaioB KOHCTPYKTUBHBIX UcnonHenuii S, Op-S,

Actp-S, HII-S, M-S

01 | 02|03 |04 |07 |09 |10 11| 12| 17 | 18
I'a3 ¢ comepxannem cepoomopoaa ot 6% mo 25%,
Juokcua yriepogaa ot 5,2% no 14,2% C C C C C
(Actpaxanckoe 'KM)
YkcycHas 1 ¢pocdopnas kucsora g0 40% C C C C
CepHast kuciora (o 80°C) c | c cC | C
I'a3 ¢ comepxanuem cepoBogopoza ot 0,01% mo 6%,
nuokcunaa yriepoaa ot 0,1% mo 5,2% C C C C C
(Openbyprckoe I'KM)
Mopckast Boga (KoHCTpyKTHBHOE ncmojaaenne M-S) | C C C C C A C C C
Jumernnrunpasud (C2HEN2) C B C C C A B C C
MaiunHHbIe Macna A A B B B A B C C
JW3e1pH0€ TOINBO A A B B B A B C C
Kucnopoaconepxaiue cMecu A A B B B A B C C
Masyt A A B B B A B C C
Kepocun A A B B B A B C C
bensun A A B B B A B C C
YrneBogopoansri ra3 (IIponan-06yran-staHoBas
CMech) ¢ cofepkanueM ceposogopozna 1o 0,01%, A A B B B B B A B C C
nuokcuaa yriepona jo 0,1%
[Ipuponnsrii ra3z (MetaH) ¢ coaepxaHleM
cepoBogopoaa 1o 0,01% u quokcuaa yriepona 1o A A B B B B B A B C C
0,1%
IIponan A A B B B B B A B C C
Oran A A B B B B B A B C C
Bozopo C clclclclc C
Iap B A B A B B B A B C C
OtaHoi, OTHIOBBIN CIUPT B B B A A B B A B C C
MetaHoJ1, METUIIOBBIN CIIUPT C B C A A B B A B C C
Bosnyx A A B B B B B A B C C
Yrnekucnsli ra3 A A B B B B B A B C C
Aneton C B C A A B B A B C C
O30H C B C A A B B A B C C
AsotHas kucnota 10 80% (o 60°C) C C C C C A C C C C
3 JlumonHas kuciora C C C C C B C C C C
(J1r000¥ KOHIICHTPAIINH [TPH TEMIEPaType KUTICHHS)

[Ipumeuanue: naHHyl0 TaONMIy CcJeIyeT paccMaTpuBaTh KakK OOIIYI0 HHCTPYKIMIO IpH BbIOOpe
MaTepHalioB, HE TapaHTHPYIOLIYI0 MOJHYI YCTOMYMBOCTh MaTEpUANIOB IpeoOpa3zoBaTereidl OTHOCHTENBHO
yKa3aHHbIX cpel. OKOHYaTeIbHOE pelleHHe MO BHIOOPY M NMPUMEHEHHUIO0 MaTepUaoB JOJDKEH MPUHUMATh
M0JIb30BaTEIh HAa OCHOBAHMM JIOMOJHUTENBHBIX HCCIIEJOBAHUM IO BIMSHHUIO KOHIIEHTpPAIMil KOMIIOHEHTOB
U3MepSIeMOi cpe/ibl, MX KOMOWHAIMH, HATMYUIO WIIK OTCYTCTBUIO MHTHOUTOPOB MJIM KaTalu3aTOPOB IPOLIECCOB

KOpPPO3HUH B U3MEPSEMOU CpeJie.

A - PexomenmoBaHo s NPpUMCHCHUH.

B — IIpumeHenre BO3MOXKHO HAa yCMOTPEHHUE TTOJIH30BATENS.

C — He pexomeHnayeTcst [yt IPUMEHEHHSL.
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[Iponoimkenne mpunokeHus: A

Tabanna A.S — Kox KOHCTPYKTHBHOIO MCIIOJTHEHH S

Kon

Onucanue

S

KonctpyktuBHoe wucnonHenue S. llBer cranmapTHeiii. BHemHss kHomka yctaHOBKH «0» BO
B3PBIBOOIIACHOH 30HE C 3aIIMTHONW ITOPKOW M3 HEPXKABEIOIICH CTalM ¢ BO3MOXKHOCTBIO KPEIUICHUS
IJIOMOUPOBOYHOM MPOBOJIOKH.

HII-S

Konctpykrtusnoe ucnonaenne HII-S. dnaHmeBbIit THN MOAKITIOYEHUS, BXOI H3MEPSAEMOM CpeIlbl
cHugy. LIBeT crannapTHsbiii. BHemHsAS KHOMKAa yCTaHOBKHU «0» BO B3PHIBOOIIACHOM 30HE C 3alIUTHOM
MTOPKON M3 HEPIKABEIOMIEH CTAlI C BO3MOYKHOCTBIO KPETICHHUS TIIOMOUPOBOYHOM ITPOBOJIOKH.

Op-S

KonctpykrtuBnoe ucnomaenne Op-S. Pabouas cpenma, comeprkamasi cepoBomopon 6%, AHOKCHI
yraepoga 5,2%. Openodyprckoe 'KM ITAO «I"aznpom». CooTBetcTBYeT TpeboBanusiv PTM 311.001-
90. Baemnsist KHOTIKa YCTaHOBKH «(0» BO B3pBIBOOIIACHOM 30HE C 3aIIUTHON IITOPKOH U3 HepKaBeroIwei
CTaJIM C BO3MOXKHOCTBIO KPEIUICHYsI TNIOMOUPOBOYHOM MPOBOJIOKH.

Actp-S

KonctpykruBHoe ucnonaenne Actp-S. Pabouas cpenma, comepikamasi cepoBomopon 25%, AHMOKCHI
yraepoga 14,2%. Actpaxanckoe 'KM ITAO «I"aznpom». CootBercTByeT TpeboBanusim PTM 311.001-
90. BHerHsist KHOTIKA YCTaHOBKH «0» BO B3pHIBOOIIACHOW 30HE C 3aIIIMTHOM IITOPKOM 13 HEPIKABEIOIICH
CTaJIM C BO3MOYKHOCTBIO KPETJICHHSI IIIOMOMPOBOYHON IPOBOJIOKH.

Mopckoe  ucnonHeHue, KOHCTpykTuBHOe wucnoinHenue M-S, CoorBercTByer mpaBmiiam
KJIACCU(UKAIIMM W TOCTPOMKM MOPCKHUX CyAoB. [l mnpuMeHeHHMss Ha OOBEKTaX TEXHHUYECKOTO
HabmoaeHust Poccuiickoro Mmopckoro peructpa cymoxosctsa (PC). BHemmHss kKHOTKa ycTaHOBKH «0»
BO B3PBIBOOIACHOM 30HE € 3alUTHON IITOPKON U3 HEP/KABEIOLIECH CTaIu C BO3MOKHOCTBIO KPEIUICHUS
TIOMOUPOBOYHOM MTPOBOJIOKH.

Tadauua A.6 — Ko npucoeinHenns K nmpoueccy

Kon Onucanue BHemnumii BUjg
M20 Hapyxnas pe3pba M20x%1,5 ¢ Hummenem,
g coequHenus tuma 3 ucnonaenre 1 mo 'OCT 25164
GM HapyxHnas pe3nba G1/2" — EN 837
NM Hapysxnas pessoa NPTL/2"-14 (K1/2") o TOCT 6111-52
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[Iponomkenne mpunokeHus: A

IIponomxenne Tadaunbl A.6 — Koa npucoeuHenns K npoueccy
Kon Onucanne Buemrnnii Bua

NF Buytpennsis pesnba NPT1/2"-14 (K1/2") mo I'OCT 6111-52

q)HaHGI_I ¢ OOKOBEIM MNOAKIIOYCHHUEM

FK ¢ BHyTpeHHel pe3nooit K1/4" mo TOCT 6111-52
drnanel ¢ HUKHUM MOIKIFOYCHIEM
¢ BHyTpeHHer pe3rboit K1/4" mo 'OCT 6111-52
FD

®dnanen rugpocTaTa.
FH CoenuHeHue ¢ mMporeccoM
no DIN EN 1092-1/01-E/DN80/PN40

Hapyxnas pe3nba M20x1,5,

M20.0
JuaMeTp oTBepcTus B mrynepe 13,8 MM

HapyxHnas pe3nba G1/2" — EN 837,

GM.0
JInaMeTp oTBepcTus B mryuepe 13,8 Mmm

Hapyxnas pe3pba NPT1/2"-14
NM.O (K1/2" mo 'OCT 6111-52),
JIuaMeTp oTBepcTus B mrynepe 13,8 MM

Buytpennsis pe3nba NPT1/2"-14
NF.0 (K1/2" mo 'OCT 6111-52),
JuaMeTp oTBepcTus B mrtynepe 13,8 MM

M20.0, GM.0, NM.0, NF.0 - Toabko auist 11, 12 u 18 rpynnbsl MaTepuajioB no tadaune A.4.1
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Tadauua A.7 — Ko 100 THUTEIbHBIX ONIMIA 3JIEKTPOHHOTO 0J10Ka

bJaok 3amuTHI OT
Kon HNuauxanusa HMILYIBCHBIX . Onucanne
nepeHanpsKeHuii
(I'po3o3amura)
5 _ _ bes uuq)pOBor(z vHauKaTtopa. be3 3amuThl 0T HUMIIYJIBCHBIX
TepeHanpsLKeHUH.

be3s mmdpoBoro wHaMKaTopa. BcTpoeHHBIN OJOK 3alUTBI  OT
MEPEXOIHBIX MPOLECCOB M UMITYJIbCHBIX MEPEHANPSIKEHUH B JTUHUU
CBSI3W, BBI3BAHHBIX pa3psAaMd MOJHHH (Ipo303aluTa), paboToi
CBAapOYHOTO 000PYIOBAHUSI.

Bcerpoennsiii mudpoBoit MHAMNKATOP CO CBETOIUOMHBIM JIHCILICEM,
BCTpOEHHas KJaBHaTypa Ha JHIEBOM maHenu. be3 3ammurel oT
MMITYJIbCHBIX IEPEHANPSIKCHUH.

BerpoenHbii TUQPOBOI WHAMKATOP CO CBETOMWUOIHBIM IWCILICEM,
BCTpPOEHHAs KJaBUaTypa Ha JIMIEBON maHenu. BcrpoeHHBIH 00K
3alIUThI OT NEPCXOJHBIX IMTPOUCCCOB U UMITYJIbCHBIX HCpCHaHpﬂ)KeHHf/'I
B JIMHUM CBSI3M, BBI3BAHHBIX paspslaMH MOJHHMU (TPO303aLIUTA),
paboToH CBAPOYHOr0 00OPYTOBAHHUS.

Co cKkpbITOl CBETOAMOAHON MHAUKAIIMEH, BCTpOEHHAs! KJIaBUaTypa
Ha JIMILIEBOU ITaHeu. be3 3alUThl OT UMITYJICHBIX IIEPEHANPSKEHUN.
OO01enpoOMBIIUIEHHOE UCTIOTHEHHE 0e3 TpeOOoBaHMI 1Mo
B3pBIBO3AIIUTE.

Co cKkpbITOl CBETOAMOAHON MHAUKAIIMEH, BCTpOEHHAas! KJlaBUaTypa
HA JINTEBOW MaHeNr. BCTpOCHHBIN OJIOK 3alUTHI OT MEPEXOTHBIX
MPOLIECCOB M MMITYJIbCHBIX NEPEHANPSLKEHUH B IMHUM CBSI3H,
BBI3BaHHBIX pa3psaaMH MOJHHUHM (Tp0303aluTa), paboToM
CBapouYHOro 00opyaoBanus. OOMETPOMBIIICHHOE UCTIOHEHHE 0e3
TpeOOBaHM MO B3PHIBO3ALINTE.

Tabdauna A.8 — Koa ki1uMaTn4yecKkoro HCnoJHeHHus npeodpa3zoBaresieit

Kon JAuana3on remnepartyp Bunx kiumaTndeckoro Onucanue
okpy:kamwuiei cpeabl, °C | ucnoanenus no 'OCT
15150
Jluana3oH TeMneparyp OKpyKarolen cpeasl OT
tl ot wiroc 5 1o moc 50 VYXJI3.1 e 5 10 mwioe 70 °C YXUT 3.1
Jluana3oH TeMneparyp OKpyKarolen cpeasl OT
t10 ot munyc 40 no mwitoc 70 V1 (VY2) wurye 40 10 mmoc 70 °C V1 (Y2)
Jluana3oH TeMrepaTyp OKpY»KaroIeil cpebl oT
18 ot MuHyc 25 no mrtoc 70 T3 Mumye 25 10 moe 70 °C T3
Jluana3oH TeMrepaTyp OKpYy»KaroIeil Cpebl ot
t12 ot munyc 10 mo miroc 70 TC1 wmye 10 10 mmoc 70 °C TC1
13 ot moe 1 10 mwioc 70 TBI1 Jlnana3oH TeMneparyp OKpyKarolen cpeasl OT
wroc | go moc 70 °C TB1
Jlnamna3oH TeMneparyp OKpyxKarolen cpeasl OT
t15 ot MunHyc 55 10 mroc 70 VX1 (YXJ12) wmye 55 10 mmoc 70 °C YXJI1 (YXJI2)
Jlnana3oH TeMneparyp OKpyxKarolen cpeasl OT
t16 ot MunHyc 61 g0 moc 70 VX1 (YXJ12) wmye 61 10 mmoe 70 °C YXJII (YXJI2)
Jlnana3oH TeMneparyp OKpyKarolen cpeasl OT
t17 ot MuHyc 40 no mroc 70 OM1 (OM2) wunyc 40 510 e 70 °C OM1 (OM2)
[Ipumeuanue:

1. Koz ximmaTtnueckoro ucnonnenus t16 ne pacnpocrpansercs Ha moaens 1450.
2.  Bunx ximmmarwmaeckoro ucnonaHerust Y1, YXJI1, OM1 Tonbko aiis mpeoOpas3oBaresiei ¢ KaOeIbHBIMU
BBOZam, Y2, YXJI2, OM2 — s OCTalbHBIX ITPeoOpa3oBaTesei.
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Tabmmna A.9.1 — Ilpenesasl gonmyckaemMoill OCHOBHOM NPHBEACHHON INOrPelIHOCTH IpeoOpa3oBarelieid,
kpome mozedeii 1020, 1030, 1041, 1050, 1112, 1212, 1240, 1312, 1412

Kon IIpenesnl fonyckaeMoil OCHOBHOM NPHBeIEHHOI MOrpemHocTH ¥, % ot BIIN*
Pmax/3 < Pé < Pmax Pmax/10 < P¢ < Pmax/3 Pmax/25 < Ps < Pmax/10

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
IIpumeuanns:

1 Pmax — MakcHUMaNbHBIN BEpXHUH Mpeie N3MEPEHNUH Il COOTBETCTBYOLIEH MOAN(BUKAINH peoOpa3oBaTers;

2 PB — BepxHHUI Ipeen n3MEpeHuil, Ha KOTOPBIH HACTPOCH MpeoOpa3oBaTeh;

* 3HaYeHHUs pACCUNTAHHBIX IPEEIIOB TOITyCKaeMOI OCHOBHON IOTPEIIHOCTH OKPYTJISIOT A0 TPEX 3HAYaIuX nudp

Tabdaunma A.9.2 — Ilpenennbl n0omyckaeMoili OCHOBHOW NpHBeIEHHOH MMOrPelIHOCTH Npeodpa3oBarteliei

moxaeaun 1020

Kon IIpenensl fonyckaemMoii 0CHOBHOI NPHUBeAeHHOIl norpemHocTH ¥y, % ot BIIN*
6 klla < Ps < 10 klla 2,5 klla < Pg <6 xlla
050 +0,5 +1,0

* 3HaveHHUs pacCUNTAHHBIX MIPEJIENIOB IOITyCKACMO OCHOBHOHN IMOTPEITHOCTH OKPYTILIOT 10 ABYX 3HAYANNX P

Tabdauna A.9.3 — Ilpenennbl nomyckaemMoili OCHOBHOW NpHBeJIeHHOH NMOrPelIHOCTH Npeodpa3oBaTeei

moxaeaun 1030

Kon IIpenensl fonyckaemMoii 0CHOBHOI NPHUBeAeHHOIl norpemHocTH ¥y, % ot BIIN*
25klla < Pe < 40klla 6klla < Pe <25klla 4klla < Ps <6klla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0
* 3Ha4YeHHUS] pACCUMTAHHBIX NPEJIENOB JIOMyCKAaeMOil OCHOBHOMN IMOTPENIHOCTH OKPYTIISIOT 0 ABYX 3HAYalHX IUdp

Tabmmna A.9.4 — Ilpenesanl nomyckaeMoOH OCHOBHOW NPHBEACHHOW INOIPEelIHOCTH NpeoOpa3oBaTtenei

moaeau 1041

Kon IIpenesnl fonyckaeMoil OCHOBHOM NPUBEICHHOI MOrpemHocTH ¥, % ot BIIN*
Pmax/3 < Pe < Pmax Pmax/10 < P¢<Pmax/3 Pmax/25<P¢<Pmax/10 | P¢ < Pmax/25
0,124+0,012* 0,304+0,025*
* _ 1 1 1 ’
0075 +0,075 0,075+0,007*(Pmax/Ps-3) (Pmax/Ps-10) (Pmax/Ps -25)
015 +0,15 +1,0
b i b
025 0,25 05
050 +0,5 +1,0 +1,5

* 3HayeHUs paCCUUTAHHBIX IPEJIENIOB JOIYCKaeMONH OCHOBHOM IOTPEHIHOCTH OKPYIIISIIOT [0 TPeX 3HauYalluX nudp

Tadauma A.9.5 — Ilpemennbl nomyckaeMoil OCHOBHOW NpPHBEIEHHOH MNOIPENIHOCTH Npeodpa3oBareiei

moaeau 1050

IIpenennl 1onmycKkaeMoii 0CHOBHOI PUBeIeHHOI MOrpemHocTu ¥y, % ot BIINU*
Kon Pmax/10 < P¢ < Pmax Pmax/25 < P¢ < Pmax/10
015 +0,15
2 +
025 0,25 0,5
050 +0,5 +1,0

* 3Ha4YeHNs] pACCUNTAHHBIX MPEJIENIOB JIOMyCKAeMOil OCHOBHOHN IMOTPENTHOCTH OKPYTISIOT 0 ABYX 3HAYaNNX Iudp
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Tadauma A.9.6 — Ilpenennbl nomyckaemMoil OCHOBHOW NpHBeJIeHHOH MOrPelIHOCTH HNpeoOpa3oBarteei
monedneit 1112, 1212, 1412

Kon IIpenesnl fonyckaeMoil OCHOBHOM NPUBeIEHHOI MOrpemHocTH ¥, % ot BIIN*
1 klla < P¢ <4 klla 0,4 kIla < Pe¢ <1 klla 0,16 xIla < Pe <0,4xIla
025 +0,25 +0,5 +1,0
050 +0,5 +1,0
* 3HaueHUs paCCUMTAHHBIX MTPEIEIOB JOIMYCKAEMOW OCHOBHOH MOTPENTHOCTH OKPYTILIOT A0 ABYX 3HAYAIUX UGp

Tadauma A.9.7 — Ilpenennbl n0myckaeMoil OCHOBHOW NpHBeJIeHHOH MOrPelIHOCTH MNpeodpa3oBaTteei
moxeau 1312

IIpenesl fonyckaeMoii OCHOBHOI MpUBeIeHHOIl morpemHocTH ¥, % ot BIIN*
Kon 1 xMa<|PY| + |P; |<1,6 kI1a 0,64 xk[1a<|P;}| + |P;|<1 kIla| 0,25 kI1a<|P]| + | P, |<0,64 xI1a
025 +0,25 +0,5 +1,0
050 +0,5 +1,0

* 3HaueHNs pacCUNTAHHBIX TIPEJIENIOB AOITyCKaeMOH OCHOBHOM IMOTPEIIHOCTH OKPYTIISFIOT A0 ABYX 3HAYaIUX OU(p

TabdauunaA.9.8 — Ilpenesibl JonyckaeMoil 0CHOBHOM NPHBeEIEHHOH MOTPEeIHOCTH Npeodpa3oBaTesiei
Moaean 1240

Kon [Ipenessl fonycKkaeMoii OCHOBHOM NPHUBeIEHHOI morpemHocTH ¥, % ot BIIN*
Pmax/10 < PB < Pmax
015 +0,15
025 +0,25
050 +0,5
* 3HayeHUs pacCUNTaHHBIX IPEJIENIOB JOMYCKaeMONH OCHOBHOM MOTPEHIHOCTH OKPYIIISIFOT A0 IBYX 3HAuYaIUX nudp

Tabanna A.10 — BetmunHbl npeaeIbHO-I0NMYCTHMOrO0 pado4yero n30bITOYHOr0 ¥ MPOOHOT0 JaBJICHHUS JIA
npeodpasosareJieil pa3HOCTH JaBJICHUN U THAPOCTATHYECKOIO JaBJICHUS

PabGouee
IIpoGuoe
Mopeanb U30bITOYHOE
Kona JaBJIeHHE, Onucanme
npeodpazoBareJisi AaBJIeHHE, MTla
Mlla
[IpenemsHO-mOTycTHMOE pabouee H3OBITOUHOE
4 1412, 1530, 1540 4 6 nmasienue 4 MIla, mpobHoe nasneHue 6 Mlla
[IpenemsHO-mOTycTHMOE pabouee H3OBITOUHOE
10 1420 10 15 nmasienue 10 MIla, mpo6Hoe maBnenue 16 MIla
o5 1430, 1440, 1450, o5 35 IpenenbHo-a0nycTUMOe  pabouee H30BITOUHOE
1460 nasienue 25 Mlla, npobuoe nasienue 35 Mlla
IIpenensHO-momycTHMOE pabouee H30BITOUHOE
40 1434, 1444 40 56 nasaenue 40 MIla, npobuoe nasienne 56 Mlla
Tadaunma A.11 — Koa BbIX0AHOr0 CUrHAaJjIa
Kon Onucanue
Boszpacraronuii  OT HMXKHETO J10 BEPXHETO IMpenesia H3MEPEHUS
RS485 MpeoOpa3oBaHus BXOAHOM H3MEpSEMOM BEIMYMHBI B BBIXOJAHOM
dpoBoii curnan uaTepderica RS485 no nporokory ModBus RTU
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Tabauna A.12 — BapuaHT pacnoJiosKeHus 3JIeKTPUIECKOr0 COeTUHUTEJIs

Kon

Onucanue

Buemnnii Bujg

OtcyrcrByer

YcTaHOBIEHBI 2 TEXHOJOTWYECKUE TUIACTUKOBBIE 3ariylIKH B THE3/a C
BHYTpeHHe# pe3pboit M20x1,5 mist ycTaHOBKM KaOelbHOTO BBOJA M
sarmymikd. Cremedb 3amuthl Kopryca: |IP66/IP67 mpu npumeneHun
Ka0eJIbHOr0 BBOAA M 3aIiIyIKH COOTBETCTBYIOIIEH CTEIEHHU 3alUThl OT
npoHukHoBeHus. [ ucnonnenuit ¢ konamu Exd n Exdia nHeooxoauma
yCTaHOBKa KabeIbHOr0 BBOAA ¢ MapKUPOBKOH B3pbriBo3auThl 1 Ex db 11C

Gb.

y/

ChnpaBa 0T KIEMMHOH KOJOJAKH YCTaHOBJECHA TEXHOJIOTHYECKAs
TUTACTUKOBAs 3ariIyliKa B THE3/0 C BHyTpeHHe# pe3pboit M20x1,5 mms
YCTAaHOBKH  KaOEIbHOTO  BBOJA/JIEKTPUYECKOro;  3ariiymika M3
HUKEJUPOBAHHOI JIATYHH YCTaHOBJICHA B 'HE3/I0 CJIeBa OT KJICMMHOM
konoaku. Cremenb 3amuThl Kopmyca: |P66/IP67 npu npumeHeHUH
KaOelNbHOTO  BBOJA  COOTBETCTBYIOHIEH  CTENEHH  3allUTBl  OT
npoHukHoBeHus. J[is ucnonuenuit ¢ komamu Exd u Exdia neo6xoquma
yCcTaHOBKa KabelbHOr0 BBOAA ¢ MapKUpoBKOH B3pbriBo3amuThl 1 Ex db I1C

Gb.

ChnpaBa OT KIEMMHOH KOJOJAKM YCTaHOBJCHA TEXHOJIOTHYECKAs
TUTACTUKOBAs 3ariIyliKa B THE3/0 C BHyTpeHHe# pe3pboit M20x1,5 mms
YCTAaHOBKH  KaOCJIILHOTO  BBOJA/3JICKTPUUSCKOr0;  3ariiylika W3
HEpIKaBeWIell CTaJM YCTaHOBJICHa B THE3/0 CJE€Ba OT KIEMMHOH
konoaku. Cremenb 3amuThl Kopmyca: |IP66/IP67 npu npumeHeHUH
KaOeNbHOrO  BBOJA  COOTBETCTBYIOLIEH  CTENEHH  3allUTBl  OT
npoHuKHOBeHus. st ucnonHeHuit ¢ kogamu Exd u Exdia nHeobxomuma
yCcTaHOBKa KabebHOr0 BBOA ¢ MAPKUPOBKOH B3pbiBo3amuThl 1 Ex db I1C

Gb.

CneBa OT KJIEMMHOM KOJOAKH YCTAHOBJEHA TEXHOJIOTHYECKAs
TUTACTUKOBAs 3ariiylika B THE3/I0 C BHyTpeHHe# pe3pOoit M20x1,5 mms
YCTaHOBKH KaOeJIbHOTO BBOJA/3JIEKTPUUECKOTO COSITUHUTEINS; 3ariIylIKa
W3 HHUKEeJIUPOBAHHON JIATYHM YCTAaHOBIIEHAa CIpaBa OT KJIEMMHOHN
koionku. Cremenp 3amutel kopmyca: IP66/IP67 mpu npumeHeHHH
Ka0eIbHOr0O  BBOJA  COOTBETCTBYIOIIEH  CTEHNEHM  3allMThl  OT
npoHuKHOBeHus. st ucnonHeHuit ¢ kogamu Exd u Exdia Heobxomuma
yCcTaHOBKa KabebHOr0 BBOA ¢ MAPKUPOBKOH B3pbiBo3amuThl 1 Ex db I1C

Gb.

CneBa 0T KJIEMMHOl KOJOAKH YCTaHOBJICHA TEXHOJIOTHYECKAs
TUTACTHKOBAs 3arflyllka B THE3[0 ¢ BHYTpeHHel pe3pboit M20x1,5 mns
YCTaHOBKH KaOeIbHOTO BBOJIA/AIIEKTPUIECKOTO COSANHUTEINS, 3arlylKa
W3 HepsKABEKINel CTAaJIM YCTaHOBJIICHA CIIPaBa OT KIIEMMHOM KOJIOJIKH.
Crenenp 3amutel kopmyca: IP66/IP67 mpu mpuMeHeHHH KaOeIbHOTo
BBOJIa COOTBETCTBYIOIIEH CTENEHM 3alIUTHl OT NPOHUKHOBeHHA. st
ucnonHeHui € kogamu Exd u Exdia HeobxoanMa ycTaHOBKa KabeTbHOTO
BBOJIa ¢ MapKUpOBKO# B3priBo3amuThl 1 Ex db IIC Gb.

Crpanwuria 42 u3 132

AT'BP.406239.001-16P3 u3m.12



[Iponoimkenne mpunokeHus: A

Taéauna A.13 — Kondurypanus noakjar4YeHus 1aBjaeHus 1Js GpaaHIeBbIX NPUEMHUKOB JIaBJICHUSI

Kon Onucanue BHemnuii BUg
Kamepa BpicOKOro maBimeHHs pacmonokeHa crpaBa. CraHmapTHas
KOH(HUTypanus.
OtcyrcrByer
Kamepa BbICOKOro naBineHMs pacmojoXxeHa cieBa. lHBepTupoBaHHas
KOH(UTYpaIHs.
HNHB

Tadoauua A.14 — Koa rapaHTuiiHOro cpoka

Kon Onucanue
OTCVICTBYeT I"apanTHiiHBIA CPOK SKCIUTyaTanuu 3 (TpU) rojga ¢ MOMeHTa (aThl) MPUEMKH MPeoOpa3oBaTels,
y M YKa3aHHOTO B THKETKE (IacmopTe).
P3.2 [apaHTHiiHBINA CPOK 3KcIUTyaTtanuu 3 (TpU) rofa ¢ MOMeHTa (JaThl) IpUEMKH MpeoOpa3oBaTers,
) YKa3aHHOTO B ATHKETKE (IIacmopTe), HO He MEHee 2-X JIET C MOMEHTA BBEJICHHS B 3KCILTYaTaLUIO.
Ps I"apanTHiiHBIA CPOK IKCIUTyaTaruul 5 (TISTH) J€T ¢ MOMEHTA (Z1aThl) IPUEMKH MPeoOpa3oBaTels,

YKa3aHHOTO B THKETKE (IacmopTe).

Taboauua A.15 — Koja uBera kopmyca 3J1eKTPOHHOT0 0J10Ka

Kon Kon Onucanue
KOHCTPYKTHBHOI'O
HCIIOTHEHUS
npeodpa3oBareisi
Op-S, Actp-S IlBer kopmyca snekTpoHHOro Osoka RAL2004 (opamkeBblil). DMaib
’ MOJIYMaTOBasl.
Orcyrersyer S HIL-S IIBet kopmyca anexTponHoro 6moka RAL7031 (cune-cepslit). DnOKCHAHOE
’ MOPOIIKOBOE MOKPBITHE Kopnyca. TeKcTypa MoBEpXHOCTH Myap.
S. HI-S. M-S IlBer kopmyca siekTpoHHoro Omoka RAL7031 (cune-cepwlit). Dmaib
’ ' MOJTyMaToBasl.
IIBer xopmyca snextpoHHoro 61oka RAL3020 (TpaHCTOPTHBINA KPaCHBIH).
RAL3020 DNOKCUIHOE TIOPOIIKOBOE IOKPHITHE Kopmyca. TeKcTypa IOBEpXHOCTH
Myap.
LIBer xopmyca snexTponHoro Onoka RALS5017 (TpaHcmopTHbBIN CHHUI).
RAL5017 S, HIT-S DOMOKCUIHOE TIOPOIIKOBOE IOKPHITHE Kopiyca. TekcTypa MOBEPXHOCTH
Myap.
IIBer kopmyca »snekTpoHHoro Omoka RALxxxx (Ha3BaHue 1IBETa).
RALxxxx DONOKCHIHOE TOPOLIKOBOE IOKpBITHE Kopiyca. TekcTypa NOBEPXHOCTH

Myap.

xxxx — Kop iBera B cucreme RAL 1o 3anpocy 3aka3zuuka. [Ipumensercs ns mpeodpazosareneii ¢ 01, 02,
09, 11, 17, 18 rpynmoii MarepuaioB, KOHTAKTUPYIOIIUX C U3MepsieMoit cpenoi o Tabmune A.4.1.
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puiaoxkenue b

I'aGapuTHbIe yepTesku npeodpaszoBareJiei

Pucynok b.1 — 'aGapuTHbIil yepTex npeodpasoBartesieil U30LITOYHOIO J1ABJIEHNS, Pa3peKeHUs,
JAaBJIeHUSI-Pa3pe:KeH s, PA3HOCTH aBJIeHNI ¢ KOHCTPYKTHBHBIM HcnojiHeHHeM S, Op-S no Tadaune A.5
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Mopens

1112, 1212, 1312, 1412
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[Iponomxenue npunoxenus b

Pucynok B.2 — I'abapuTHbIii YyepTe:k npeodpa3oBareieii H30LITOYHOTO aBJIEHHS, Pa3peKeHUsl,
JaBJICHUSI-Pa3pesKeHus, Pa3HOCTH JIaBJIEeHU ¢ KOHCTPYKTHUBHBIM HcnoHeHHeM S, Op-S, Actp-S, M-S no

Tadanme A.5
&9 K . 15 max
{ oQoQ \ s [:E )5
o000
S ok )
= A
S 77
& )
N V%
]
K6 %
N
N
13 M0
54 wr )
= - A 28 max 170
16
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GuopaLy Guopayuy
Monens

1120, 1130, 1140,
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1320, 1330, 1340,
1350, 1420, 1430,
1434, 1440, 1444,
1450, 1460
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[Iponomxenue npunoxenus b

Pucynok b.3 — 'abapuTHbIil yepTe:x npeodpasoBarteieil U30bITOYHOIO JaBJICHHS, Pa3pe:KeHMs],
JAaBJIEHUsI-Pa3pekeHusi, PAa3HOCTH JaBJIEeHHI ¢ KOHCTPYKTHUBHBIM ucnoiHenueM HII-S mo Ta6aume A.S
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1460, 2350
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[Iponomxenue npunoxenus b

Pucynok b.4 — I'abapuTtHblil yepTe:x npeodpaszoBareieii a0COJTOTHOr0, H30LITOYHOTIO AABJIEHUS,
JAaBJIEHUSI-Pa3pPeKeHNsl ¢ KOHCTPYKTHBHBIM HCHOTHeHHeM S, Op-S, Actp-S, M-S no taduauune A.5

89 K e
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I Q0000
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M2Ox15 | TOCTETT-32 TOCT 677152
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Kon B, MM,
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1230, 1240, 1330, 1340, 1341, 1351 185

1141, 1151, 2150, 1161, 2160,
1171, 2170, 1341, 1351

02, 07

2050, 1061, 2060 02, 07 200
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[Iponomxenue npunoxenus b

Pucynok Bb.5 — I'abapuTtHblii yepTex npeodpazoBarelieii a0COJTIOTHOI0, H30bITOYHOTIO J1aBJIEHUS U
JAaBJIEHUsI-Pa3peKeHusi ¢ KOHCTPYKTHBHBIM HCIOJTHEHHEM S Mo Taduuie A.S
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270 max
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5=27
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2050, 1060, 1150, 2150,
1160, 1350, 2060
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[Iponomxenue npunoxenus b

Pucynok b.6 — I'aGapuTHbIil yepTe:x npeodpasoBaresieil THIAPOCTATHYECKOIO TaBJIEHUSA C
KOHCTPYKTHBHBIM HcnoJiHeHneM S, Op-S nmo Tadanue A.5

@15

i)
&

1 -
L. T}
\ | Hanpatresue Hﬂnﬂﬂﬁm
| Buidoauus | Sudpau
——

Monens

1530, 1540

Coemunenue ¢ mporeccom mo DIN EN 1092-1/01-E/DN80/PN40.
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IIpunoxenue B

Cxembl NOAKJ/II0YeHHS NIPeodpa3oBarTeiei

ADbIKE, NpUEMHUK 0a0/1eHUS
Yc/obHo He nokasars!

Mecmo nodkimw4esys
Orewrezo kaoens

Pucynok B.1 — KinemmHuasi koJionka npeodpa3oBaTtesieii ¢ KOHCTPYKTHBHBIM HcnoJiHeHHeM S, Op-S,
Actp-S, M-S, HII-S no Ta6auune A.5
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[Iponomxenue npunoxenus B
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Pucynok B.2 — Cxema noakiioueHusi npeodpaszonarelieii C KadelbHBIM BBIX010M
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Pucynok B.3 — Cxema 3j1eKTpruecKHX coelMHEeHU I peodpa3oBaTeJieit

Crpanmura 51 u3 132

ATI'bP.406239.001-16PD u3m.12
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‘—IepTem CpPpE€aACTB B3PbIBO3AaIIIUTHI npeoﬁpamBaTeJIei/i
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Pucynok I'.1 — YepTtex cpellCTB B3pbIBO3ALIUTHI peoOpazoBaTeneil

1. CBoGOIHBII 06beM B3PHIBOHETPOHKIIAEMOiT 060m0uKkH He 6omee 200 cm®,

2. Ha nmoBepxHOCTSIX, 0003HaYeHHBIX «B3pBIB» HE MOMMyCKarOTCsS 3a00MHBI, PAKOBUHBI, TPEIUHBI U
apyrue 1edeKThl; MepoXoBaTOCTh MOBEPXHOCTH HE JI0JDKHA MpeBblaTh Rab,3.

3. B pe3b00BBIX coeTMHEHHAX, 0003HAYECHHBIX CII0BOM «B3pbIBY, B 3alIeTIJICHUN HE MEHEE 5 MOJTHBIX,
HENPEPbIBHBIX, HETIOBPEXKACHHBIX BUTKOB.

4, [TokprITHE B3PHIBO3AMIUIIICHHON 000JI0UKH — Kpacka IMOpOIIKoBas win smains MJI-12.

S, OOGosiouka M ee KpemexHble AJIEMEHTHl BBIJCPKHMBAIOT HCIBITATENbHOE aBIICHHE, PaBHOE

YETBIPEXKPATHOMY 3HAYCHHUIO OTAJIOHHOI'O JaBJICHUA.

6. Kaxnpiii TensomnpeoOpa3oBarens s NPUEMHUKOB H30BITOYHOIO JaBIICHUS, pa3peKEHUs,
JABJICHUSA-PA3pPEKEHUS MIPU M3TOTOBJICHNUU IOJIBEPraeTCs TMAPABIMYECKUM HCIBITAHUSAM JABICHUEM B
3aBUCUMOCTH OT €r0 BEPXHEro Npezenna n3mepenuil, Ho He MmeHee 4 MlIla no AI'GP. 408854.001TYVY.

7. HHOM6I/IpOBaHI/IC (CTOHOpCHI/Ie) KPBIHICK OCYHMICCTBIACTCA Ha MCCTC OKCILTyaTalluHh II0CJIC
OKOH4YaHUs MOHTa>xa u H&CTpOfIKH.
8. dukcanus 3ariIyliKu OCyHIECTBJIACTCA Ha IPCANPUATUN-U3TOTOBUTCIIC.
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Pucynoxk I'.3 — Ucnonuenue npeodpazoBaTelis ¢ KPBILIKOI CO CTEKIOM
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Pucynoxk I'.4 — Mcnonnenne npeodpazoBaTesst ¢ TITyX0il KpbIIIKON
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Pucynok I'.5 — Kperenne koprmyca 6710ka 3JIeKTPOHUKH HAa TPUEMHUKE JaBICHUS
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Pucynok I'.6 — MapkupoBKa yCIIOBHOTO 0003Ha4YEHHUS ITPeoOpa3oBaressi KOHCTPYKTHBHOTO UcnoHeHus S, Op-
S, Actp-S, HII-S no tabmnume A.5
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Pucynoxk /[.1 — MoHTa)XHBII uepTe yCTaHOBKU IIPeoOpa3oBaTesisl JaBICHHSI IITYLIEPHOTO KOHCTPYKTUBHOTO
UCIIOJIHEHUS] C MOHTUPOBaHHBIM KJ1anaHHbIM 0s10koM «BKH» pe3p00Boro nprucoeMHeHNs: K UMITYJIbCHBIM
muHusM, 1 ¢ KMY «Hunnens M20» u «Kponmreiin CK» («Kponmrreiin K3» BXoauT B KOMIIIEKT) 1715
kpermenus natuukos 11, 1A, 1B, /1B
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Pucynox /I.2 — MoHTaXXHBIH YepTex yCTaHOBKM IIpeoOpa3oBatelis AaBjaeHHs (pIaH1eBOro KOHCTPYKTUBHOIO
UCTIOJTHEHUS] C MOHTUPOBAHHBIM KJ1anaHHbIM 0110koM «BKH» pe3p00BOro mprcoeIuHeHns: K UMITYJIbCHBIM
UM, 1 ¢ KMIT «®nanen M20» u «Kponmreitn CK» (quist kperutenust naruukos /IJ1). Bapuant kpennenus

Ha TOPU3O0HTAIBLHOUN TpyOe D50

Crpanmuria 57 u3 132

ATI'bP.406239.001-16PD u3m.12



Hunnens naocku

[auka HakuaHas

M20x15
bomm MIOx45

Ulaioa npyxumras 10

bAok kaanaHsIL

bRH3-11

LJamsux

PazHOCIIL Jab/eHu

Ipyoa 210 coedsl

JpeHaxHsi
Kaana

[Tponomxenune npunoxenus /|

bonm Mex12

———

[//adiz{ NDYXUHHOS 6

lauka M8
Ummoa npyxurras 8

(kooa

| Aporwmeur T

L Tpyoa #50

Pucynoxk /1.3 — MoHTaXHBII uepTeK yCTaHOBKU IIPeoOpazoBaTesst JaBieHUs (JIaHIEBOTO KOHCTPYKTHUBHOTO
UCIIOJIHEHUS] C MOHTUPOBaHHBIM Ki1anaHHbIM Os1okoM «BKH» pe3pboBoro npucoeMHeHNs: K UMITYJIbCHBIM
munusM, U ¢ KMIT «®nanery M20» u «Kponmreitn T». BapuaHT kpernenust Ha BepTUKaibHOU Tpyoe D50
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Pucynox /1.4 — JlommycTuMBIe TOOKEHUS peoOdpazoBaTens NaBiIeHUs (IIaHIIEBOTO KOHCTPYKTUBHOTO
UCIIONTHEHUS TIpU MOHTaxe (kpome ucnonnenus M-S). Kopmyc anekrporHoro 61oka nmpeodpa3zoBaTelis MOKET
OBITH TMIOBEPHYT B JIFOOOE yI00HOE MOJI0KEHHE
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[Tponomxenune npunoxenus /|
1. HN3mepenue 1aBjieHus

N3mepenne naBneHus MoxkeT ObITh ocymectBieHo CJ/IB-SMART B mrynepHom u  (uaHieBoM
ucnoiHeHusix. HemocpeacTBeHHo mepes mpeoOpazoBaTesieM JABJICHUS YCTaHABIUBACTCS JHOO TPEXXOH0BOU
BEHTHJIb, JINOO OJTHOBEHTUJILHBIN KIIallaHHBIN 010K (cM. pucyHok [[.1.1), paccunTaHHBII Ha COOTBETCTBYIOIINE
IIapaMeTpbl CPEJIbI.

[Ipu naBnenun n3mepsieMont cpensl Boimie 0,3 MIla n nmuHe uMnyabcHOM TuHUM Oosiee 3 M y MecTa oTOopa
JIABJICHUS TOJKCH OBITh YCTAHOBJICH 3aMIOPHBINA BEHTHIIb. HE00X0MMO TPOKIIaABIBATh COSTUHUTEIILHBIC THHUH
K MpubopaM Tak, 4TOObI HCKIII0YaIoCch 00pa3oBaHUe ra30BbIX MEIIKOB (MU U3MEPEHUH JaBJICHUS KHUIKOCTH)
WM TUAPABIMYECKUX IPOOOK (IIpU M3MEPEHUH JIaBICHMS ra3a).

Pucynok /[.1.1 — CIB-SMART (wtyuepuoe ucnonuenue) (1);
OnHOBEHTWIIbHBIN KJIamaHHbIN OJI0K (2)

ITepen noaxmrouenuem CIAB-SMART k mporeccy BeHTHIIbHBIA OJIOK mepes mpuOopoM HEoOXOAMMO
3aKpBITh JI0 3aMOJHEHUS OCTBIBIICH JKUIKOCTBIO COSNMHUTENBHON NHHHUU. [loNKITIOYeHne K MarucTpaibHBIM
TpyOOIPOBOIaM JJOJKHO MPOU3BOANUTECS HA TEX y4acTKaX, I7ie MOTOK UMEET HAaMMEHBIIYI0 CKOPOCTh U TeUEHUE
MIPOUCXOIUT 0€3 3aBUXPEHUH, T.€. HA IOCTATOYHOM PACCTOSIHUU OT MIPUCOEAUHUTEIFHBIX SJIEMEHTOB M N3THOOB.
VmnysbCcHbIE TUHUM HE JOJDKHBI MMETh PE3KUX M3THOOB U JIOJDKHBI MPOKJIAABIBATECA OT MarucTpalbHOTO
TpyOOIpOBOIa K TpeoOpa3oBaTeio JaBICHUS ¢ YKIOHOM He MeHee 1:10. J{s Topu30HTaIbHBIX WM HAKIIOHHBIX
TpyOOIIPOBOJIOB OTBOJI UMIYJIBCHOM JIMHUM B MECT€ BPE3KU B TPYOOIPOBOJ JOHKEH OBITH PACHOJIONKEH (CM.
pucynok /[.1.2):

a) TOPU30HTAIIBHO JINOO OTKJIOHEH OT TOPU30HTAIN BHU3 Ha yroi oT 0°110 45° — npu u3MepeHnH 1aBIeHUs
KHUJIKOCTH;

0) rOpU30HTAJILHO JINOO OTKJIOHEH OT TOPU3OHTANIN BBEpX Ha yrou1 oT 0° 10 45° — mpu U3MEpeHUH JaBIEHUS
napa;

B) BEPTUKAJILHO JINOO OTKJIIOHEH OT BEPTHKAJIM BHU3 Ha yroi oT 0°10 45° — npu u3MepeHnH AaBJIeHUS Ta3a.
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[Iponomkenune npunoxenus /]

o 45 ;
[] {?"“‘{fn

al xugkocme ol nap b/ za3

Pucynok /1.1.2 — Ioakimouenre UMITYIbCHOM JIMHUU K TOPU30HTAIIBHOMY TPYOOTIPOBOIY:

1 — Tpy6ormpoBof;
2 — u3MepsieMas cpeja,;
3 — OTBOJ UMITYJIbCHOM JIMHUU

Bapuanter monkmrouenuss CIAB-SMART mnpu u3MepeHuWu NaBieHUs pPa3IHMYHBIX Cpell C Pa3HBIMH
napaMerpamu rnokasassl Ha pucyskax /I.1.3 — JI.1.10.
[Ipy m3MepeHnn aBiIeHUs BIIAKHOTO HEArpeCCHBHOIO ra3a B CaMOM HU3KOW TOYKE MMITYJIbCHOW JIMHUU
yCTaHaBIMBAeTCsl COOPHHUK KOHJEHcaTa (cM. pucyHok /1.1.6)).
[Ipn u3MepeHHM [AaBIIEHUS arpecCUBHOTO Tras3a, JABJICHUS AarpecCUBHOM WM BSA3KOM JKMIKOCTH B
UMITYJIbCHBIC JIMHUHU BKIFOUAIOT pa3/ieuTeNnbHbie cocy sl (cM. pucynku J[.1.7-/1.1.10).
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[Iponomkenune npunoxenus /]

[IpeHox

Pucynok /1.1.3 — IToaxmovyenne CAB-SMART miist u3mepenus AaBieHHsI )KUIKOCTH WX TIapa HIKE TOUKU
otOopa:
1 - CAB-SMART,;
2 — TpyOonpoBo;
3 — UMITyJIbCHAS JIMHUS,
4 — 3anopHbIi BEHTUIIb
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[Iponomkenune npunoxenus /]

Sknor 2 07

Pucynok /1.1.4 — IToaxmouenne CAB-SMART a1 u3mepenus qaBieHus! XKUAKOCTH WK IIapa BBIIIE TOYKU
otbopa:
1- CAB-SMART,;
2 — TpyOonpoBOI;
3 — UMIyJIbCHAS JIMHUS,
4 — 3amopHBIN BEHTUIIh
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[Iponomkenune npunoxenus /]

[peHox

Pucynok /1.1.5 — Ionkmouenne CIB-SMART s u3MepeHust TaBICHHS CyXOTO0 Tasa:
1 - CJAIB-SMART,
2 — TpyOOIIpOBO;
3 — UMITyJIbCHAS TUHUS,
4 — 3amopHBIN BEHTUITh
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[Iponomkenune npunoxenus /]

Pucynok /1.1.6 — INonkmouenne CIB-SMART s u3MepeHust JaBiIeHHS BIQYKHOTO Ta3a:
1 - CJAIB-SMART,
2 — TpyOOIIpOBO;
3 — UMITyJIbCHAs IUHUS,
4 — 3anOpHBII BEHTUJIb;
5 — cOOpHUK KOHJIeHCaTa
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[Iponomkenune npunoxenus /]

Sknow 2 07

Pucynok /1.1.7 — IToaxmouenune CAB-SMART 11 u3MepeHus AaBIeHHs arpECCUBHOTO ra3a HUXKe TOUKU
otbopa:
1 - CAB-SMART,;
2 — TpyOOIIpOBO;
3 — UMIyJIbCHAS JIMHUS,
4 — 3amopHBIN BEHTHUITD,
5 — pa3enuTenbHbIN cocya
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[Iponomkenune npunoxenus /]

Sknaow 2 07

—
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Pucynok /1.1.8 — IToaxmouenue CAB-SMART 1t u3MepeHus AaBIeHHs arpeCCUBHOTO ra3a BbIIIE TOYKH
otbopa:
1 - CAB-SMART,;
2 — TpyOOIpOBO;
3 — UMIyJIbCHAS JIMHUS,
4 — 3amopHBIN BEHTHUITD,
5 — pa3enuTenbHbIN cocya

—
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[Iponomkenune npunoxenus /]

[Iperoy

Pucynok /I.1.9 — Ioaxmouenne CAB-SMART a5 u3mMepeHus JaBlieHUs arpeCCUBHOM MITH BSI3KOM KHJIKOCTH
(TUTOTHOCTB Pa3ACIUTEITHLHOMN YXUIKOCTH OOJIBIIE MIIOTHOCTH U3MEPSIEMOU CpPEIbl):
1 - CAB-SMART,;
2 — TpyOOIIpOBO;
3 — UMIyJIbCHAS JIMHUS,
4 — 3amopHBIN BEHTHUITD,
5 — pa3enuTenbHbIN cocya
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[Iponomkenune npunoxenus /]

Pucynox /1.1.10 — INogxmouenne C/IB-SMART 1t u3mepeHus TaBiIeHUs! arpeCCUBHON HITH BSI3KOH KUIKOCTH
(MJIOTHOCTH pa3feNUTEeNbHON )KUKOCTH MEHBIIIE IIIOTHOCTH U3MEPSIEMOM cpe/ibl):
1 - CAB-SMART,;
2 — TpybonpoBo;
3 — UMITyTTbCHAS JIMHUS,
4 — 3amOpHBII BEHTHIIb,
5 — pa3AeNUTENbHBIN COCYT
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[Iponomkenune npunoxenus /]
2. HN3mepenue pacxoaa u ypoBHA

[IpeobpazoBarenu paBiaenuss CJIB-SMART Bo ¢uaHIeBOM HCHOJHEHUH TMPEJHA3HAYCHBI IS
WCIIOJIb30BAaHUS B CUCTEMAaX KOHTPOJIS U PETYJIMPOBAHMS PACX0/1a HEUTPATBHBIX U arPeCCUBHBIX CPEJl, a TAKKE
BBICOKOBSI3KHX M IITAKOCOAEPIKALIUX KUIKOCTEH.

W3mepenue pacxoja OCHOBAaHO Ha M3MEPEHMHU TMepernaja AaBJICHHS, BO3HUKAIOUIETO B TIOTOKE IpU
MPOXOXKACHUM H3MEpseMOM cpeibl uepe3 cyskarolee ycTpoicTBo. [Ipm MoHTaxke IMIrocoBas Kamepa
npeoOpa3oBarels AaBICHUS COSTUHICTCS C TOUKOM 0TOOpa, HaXOISIICIHCS Ha CY)KaIOIIEeM YCTPOUCTBE BBIIIE IO
MOTOKY M3MEpsEeMOi Cpe/ibl, a MUHYCOBasi KaMepa — C TOYKOM, HaXOIIENCs Ha CyXKarolleM YCTPOHCTBE HUKE
0 MTOTOKY.

TouyHOCTH M3MEpEHUIT 3aBUCUT OT MPABUIILHON yCTaHOBKHU MTpeoOpa3oBatTessl AaBlIEHUs, COSTUHUTEbHBIX
TpyOOK OT MecTa 0TOOpa MaBiCHHS 10 IpeoOpazoBaTelis NaBICHUS, a TaKXKe COONO/ICHUs psija TpeOOBaHUM,
c(hOpMyJIMPOBAHHBIX HUXKE.

W3mepsiemasi cpeaa JODKHA 3alONHATH BCE IOMEPEYHOE CEYeHHE TPyOOmpoBOJa IMepel CyKAroIUM
ycTpoiicTBOM U 3a HuM. [lap nomxeH ObiTh mneperpetsiM. [loTok B TpyOompoBoae [omxkeH ObITh
ycranoBuBIIeMcst. Pa30Boe COCTOSHUE BEIIECTBA HE JOJDKHO MEHSTHCS IPU IMPOXOXKICHUU Yepe3 CyrKaroliee
YCTPOMCTBO (PaCTBOPEHHBIE B KHUAKOCTHU T'a3bl HE BBIACISAIOTCS, BOASHON Map OCTAeTCs MePerpeThiM, KUIKOCTh
He ucnapsiercs). Konnencar u TBepapie Gpakiuuy Ipu U3MEPEHUH pacxoja ra3a WIH IMapa, a TAKKe Ta3bl WK
OCaJIK{, BBIICISIOMIMECS MPU M3MEPEHHH DPACX0]a >KUIKOCTH, HE JOJDKHBI CKAIUIMBAThCS B TPyOONpPOBOE
BOJMIM3M CyXaromero ycrpoicrBa. JlomkHa OBITH oOOecriedeHa BO3MOXKHOCTH TEPHUOTUYECKON OYUCTKH
(mpoyBKH) CY>KaIOLIEro YCTPONCTBRA.

CyXaromue yCTpoiCcTBa JTOJDKHBI MOHTUPOBATHCS B MPEABAPUTEIHHO YCTAHOBICHHBIX ()JIAHIIAX TOJIBKO
MOCJIEe OYUCTKYU U POAYBKH TEXHOJIOTHUECKUX TPYOornpoBo10B. Cyxaroliee yCTpoicTBO MOKHO YCTaHABINBATh
TOJILKO Ha MPSIMOM y4YacTKe TPyOOIPOBO/Ia HE3aBHCUMO OT MOJIOKEHHS ITOT0 Y4acTKa B IPOCTPAHCTBE.

VMmynibCcHBIE JTMHUHM OT CY)KaIOIIUX YCTPOMCTB K MpeoOpa3oBaTeNl0 JaBJICHHs BBIIOIHAIOT U3 TPYO C
BHYTPEHHUM JIMAMETPOM He MeHee § MM. Marepuan TpyO BEIOMpPAeTCsl UCXOAS U3 CBOMCTB U3MEPSEMON CPEIbI.

[Tpu u3MepeHnn pacxo/a KUAKOCTEH ¢ LIeTbI0 YAaIeHUs U3 UMITYJIbCHBIX TMHUI ra3a Wi Bo3ayXa 0TOOpHI
JABJICHUH Ha CY’KAIOIIEM YCTPONUCTBE OCYIIECTBISIOT IO TOPU30HTAIBHON OCH TpyOOIpoBoa. ['opr3oHTaIbHBIE
Yy4acCTKU UMITYJIbCHBIX JTMHHUH JOJHKHBI OBITH BHITIOTHEHHI ¢ YKIIOHOM He MeHee 1:10 B cropoHy npeobpazoBaTens
naBneHus (cM. pucyHok J1.2.2). B caMbIX BBICOKMX TOYKaX WMITYJIbCHBIX JUHUN JOJKHBI OBITH YCTaHOBJICHBI
ra30COOpHUKH.

[Tpu M3MepeHnn pacxoja arpeCCUBHBIX U BA3KUX KHUJIKOCTEH B UMITYJIBCHBIX JTUHUSX YCTAHABIUBAIOTCS
pa3aenurenabHbie COCYIbI.

[Ipn w3MepeHnWM pacxoja mapa WMIYJIbCHBIC JIMHHA TPOKIAIBIBAIOT C YKIOHOM B CTOPOHY
npeoOpa3oBareiss W 3alOMHSIOT KOHJEHCAaToM mapa. MMIynbCHBIE IWHUU MOAKIIOYAIOT K CyXKAroIIeMy
YCTPOWCTBY C TOMOIIBIO YPAaBHHUTEIBHOTO COCYJa, B KOTOPOM Oiarojapsi KOHACHCAIMH I1apa YpPOBEHb
KOHJICHCATa MOJAePKUBACTCS MOCTOSHHBIM (cM. pucyHOK J[.2.4). OTOOpPHI naBNeHU Ha Cy>KaIOIeM YCTPOICTBE
W YPaBHUTEIBHBIE COCY/IbI IOJKHBI OBITH PACITOJIOKEHBI 110 TOPH30HTATBHONW OCH TPYOOIPOBO/IA.

[Tpu u3mepeHun pacxoja raza TpyObl MPOKIAABIBAIOT C YKIIOHOM B CTOPOHY CY>KaIOIIEro YCTPOUCTBA IS
yAaleHus: U3 UMITYJIbCHBIX JIMHUM KOHJIeHcaTa (cM. pucyHok /[.2.6), a oTOOp naBieHHi pacnoaraioT B BEpXHen
4acTH CYXKAIIEro yCcTpoiicTBa. B camMplXx HHU3KHX TOYKaX HWMIYIBCHBIX JIMHUN YCTAaHABIMBAIOTCS
KoHJeHcarocOopauku. [lmst  ymoOctBa moxactpovikm  Hyns nepen CHAB-SMART  ycranaBnuBaeTcs
MSATUBCHTUIIBHBIN (TPEXBEHTHIILHBIN) KJIANIAaHHBIH 0JI0K (cM. pucyHok J[.2.1).
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[Iponomkenune npunoxenus /]

CJIIB-SMART (¢manneBoe ucrionaenne) (1);

TpexBeHTHIIbHBIN (MIATUBEHTUIIBHBIN) KIIallaHHBINA OJI0K (2)

Pucynox /1.2.1

AT'BP.406239.001-16P3 u3m.12
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Pucynoxk J1.2.2 — IMonkmouenune CIB-SMART mis u3MepeHust pacxo/1a ®HUJIKOCTH HIKE CYKaOIIETro
YCTpOMCTBA:
1 - CJIB-SMART,
2 — cyarolee yCTpoicTBo;
3 — MPOTyBOYHBIA BEHTHJIb,
4 — 3aMOpHBIN BEHTUJI,
5 — OTCTOMHBIH cocy
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[Iponomkenune npunoxenus /]

Pucynok /1.2.3 — IToaxmouenne CAB-SMART a5 u3mepeHus pacxojia *)HUIKOCTH BbIIIE CY>KaOIIEero
YCTpOMCTBA:
1 - CAB-SMART,;

2 — cyXaroliee yCTpOUCTBO;
3 — IPOJIyBOYHBIN BEHTUJIb,

4 — 3amopHBIN BEHTHUITD,

5 — OTCTOWHBIH cOCY,

6 - ra30cOOpPHUK
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[Iponomkenune npunoxenus /]

Z
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Pucynoxk /1.2.4 — INopkmouenne CIIB-SMART s u3aMepenust pacxoia rmapa HiKe CyXKaroIlero yCTpoicTBa:
1 - CJAIB-SMART,
2 — cyXaroliee yCTpOUCTBO;
3 — IPOAYBOYHBII BEHTHII,
4 — ypaBHUTENbHBIN COCY]I;
5 — OTCTOMHBIH cocyl
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[Iponomkenune npunoxenus /]

Pucynoxk /1.2.5 — [Nopkmouenue CIB-SMART mist u3mepenust pacxojia mapa BBIIIE Cy>KaOIIEro yCTPOMCTBA:
1 - CJAIB-SMART,
2 — cyXaroliee yCTpOUCTBO;
3 — IpOAYBOYHBII BEHTHII,
4 — ypaBHUTENbHBIN COCY];
5 — oTCTOIHBIH cocy;
6 - ra30cOOpPHUK
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[Iponomkenune npunoxenus /]

Pucynok /1.2.6 — IToaxmouyenne CAB-SMART i1t u3MepeHus pacxoja ra3a HUXKe CyXKarolllero ycTpoicraa:
1 - CAB-SMART,;
2 — cyarolee yCTpoicTBo;
3 — IPOAYBOYHBIN BEHTHIIb,
4 — 3amOpHBII BEHTHIIb,
5 — OTCTOMHBIH cocy
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[Iponomkenue npunoxenus /]

Pucynoxk /1.2.7 — [Nopkmouenue CIIB-SMART mst u3MepeHust pacxo/1a ra3a BBIIIE CYXKaroIIero yCTpoHCTRa:
1 - CJAIB-SMART,
2 — cyXaroliee yCTpOUCTBO;
3 — IpOAYBOYHBII BEHTHII,
4 — 3amopHBIN BEHTUITh
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[Iponomkenune npunoxenus /]

[IpeobOpazoBarenn naBinenuss CHAB-SMART Bo (uaHIEBOM HCHOJHEHHWH TpEeIHA3HAYEHBI IS
UCITIOJIB30BaHUSI B CUCTEMaX KOHTPOJISI U PETYJIUPOBAHMS YPOBHS HEUTPAIbHBIX U arpPECCHBHBIX CPEJI, a TAKKE
BBICOKOBSI3KHX U HIJIAKOCOAEPKAIIUX KHUIKOCTEH.

W3mepeHue ypoBHSI OCHOBAaHO Ha U3MEPEHUM Pa3HOCTH JIaBJICHHM, CO3[IaBAEMOU CTOJI0AMH JKHUIKOCTH B
pe3epByape W ypaBHUTEIBHOM cocyzae. Touku oTOopa AaBieHHsI COSAMHSAIOTCSA C IJIFOCOBOM M MHHYCOBOM
Kamepamu ipeoOpazoBarens nasinenus. Ha pucynke /1.2.8 nmpuBenena cxema noaximtouenuss CJIB-SMART nis
M3MEPEHUsl YPOBHS JKUIKOCTH B 3aKPBITOM pe3epByape ¢ MOMOILNBIO pa3aenuTenabHoro cocyna 3. Hynesoi
nepenaj Ha nmpeodpazoBaresiec COOTBETCTBYET BEPXHEMY IPEIEITy U3MEPEHUI YPOBHS, 8 MAKCUMAIIbHBIN TTeperay
COOTBETCTBYET HIKHEMY IpEACTy U3MEPEHUs YPOBHSL.

AN

7
~\
J

Pucynok /1.2.8 — IToaxmouenne CAB-SMART a1 u3mMepeHus ypoBHs ®KHJIKOCTH B COCY/JIE€ MO JaBICHUEM:
1 - CAB-SMART,;
2 — 3aMopHBI BEHTUJIb,
3 — ypaBHUTEIBHBIN COCYT;
4 — IpOTyBOYHBIN BEHTUJIb,
5 - cocyn
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[Iponomkenune npunoxenus /]

Ha pucynke /[.2.9 noka3zana cxema u3MepeHU YPOBHS KUIKOCTH B OapabaHe mapoBoro kotia. J[is storo
criocoba M3MEpeHU NMPUMEHSIOT JIByXKAMEPHBIM YPaBHUTEJIBHBIA COCYA, UMEIOIIUNA KaMepbl OCTOSHHOTO U
MepeMeHHOTro ypoBHel. CucremMa M3MEpEeHH BBIMOTHEHA CIeAyomuM o0pa3oM: rmiocoBas monocts C/IB-
SMART coeaunsieTcs ¢ HUKHEH 4acTbi0 KaMepbl IOCTOSHHOTO YPOBHS YPABHUTEIIBHOTO cocy/ia 4, a MUHYCOBast
— C HWYKHEH 4acThI0 KaMepPbI IEPEMEHHOT0 YPOBHS cocya. Y paBHUTENIbHBIN COCY ] IPUCOEAUHSIIOT IIOCPEICTBOM
3alopHbIX BeHTWIEH 3 k Oapabany korna 2 nByMs JuHMAMH. OJHA OTXOIUT OT BEPXHEM 4acTH KaMepbl
IIOCTOSIHHOTO YPOBHS, a Ipyrasi — OT HUKHEN YaCTH KaMepbl [IEPEMEHHOI0 YPOBHS. Y POBEHb KUAKOCTHU B KaMmepe
IIOCTOSIHHOTO YpPOBHS IOJAJEPKHUBAETCS IOCTOSHHBIM OJlarojapsi HENpepblBHOW KoHAeHcauuu mnapa. [Ipu
00pa3oBaHUM M3JIMIIKOB KOHJIEHCATA OH CIIMBAETCs 00paTHO B GapabaH, /Ui Yero BEPXHIO COCIUHUTEIBHYIO
JIMHUIO MOHTHUPYIOT ¢ YKJI0HOM 1:10 B cTopony 6apabana. [[Ji1 MUHUMH3aLMK TEIUIOBBIX IIOTEPh YPAaBHUTEIbHBIN
COCY/I M COeIMHUTEIIbHBIC TPYOKH HEOOXOAMMO MOKPHITH C10eM U30sIuH. [1ITOKY 3am0opHBIX BEHTUIICH TOJIKHBI
YCTaHABJIMBATHCS TOPU3OHTAIBHO I UCKIIIOUEHHsI 00pa30BaHUs BO3AYIIHBIX IPOOOK M COIMYTCTBYIOLIUX UM
yJibCcaluil B OKa3aHUsIX Mpudopa.

2 7

=

Pucynok /1.2.9 — IToaxmouyenne CAB-SMART a5 u3mepenus ypoBHs ®KHJIKOCTH B TApOBOM KOTJIE:
1 - CAB-SMART,;
2 — MapoBOii KOTE;
3 — 3aIOpHBIA BEHTUJI,
4 — ByXKaMepHBIA ypaBHUTEIbHBIN COCYI;
5 — mpoyBOYHBIN BEHTHIIb
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Hpuiaoxkenue E

Hacrpoiika npeo0pa3oBareJieii JaBjIeHUs] KOHCTPYKTHBHBIX HcOJIHeHuit S, Op-S, Actp-S, M-S, HII-S ¢
HCIIO0/Ib30BAHNEM MOAYJ/ISl HHAUKALUH

Jlns mpeoOpasoBateneit ¢ kogoMm B3pbiBo3anmThl EXd u Exdia (¢ BbIOpaHHBIM NPU yCTAHOBKE THIIOM
B3pbIBO3aMThl EXd) paboTa ¢ HHIAMKATOPOM MPH HATUYKH B3PHIBOOIIACHON CPE/IbI 3aIPEIaeTCsl.

YcnoBHbIe 0003HAUEHUS:

Pmax — MaKCHUMaJIbHBIM BEpXHUMN IIpeIe] U3MEPEHUN;

P — BepxHMi1 Ipeaesn U3MEPEHUI;

Py — HyxHU nIpeen n3MEepeHnH;

dP — muamason u3mepeHwii gaBiaeHust oT Py a0 Pg (1is Bcex nmpeoOpasoBaresieii asieHus, kpome J[MB).

IIJ'IS[ obecrieyeHus A0CTyIIa K KHOIIOYHBIM HNEPEKITIOYATEIIAM MOAYJISA HHANKAIIUKU HCO6XO,I[I/IMO OTBCPHYTH
KPBIIIKY CO CTCKJIOM Hp606p330BaTeH$I JaBJICHHA.
Onepaum{ KOHTPOJIA HC OKAa3bIBACT BJIMSAHHA HA BBIXO,I[HOﬁ CHUT'HAJI npeo6pa3013aTeJI51.

Ma «Ia MMa Bar mH20

ot

WNuaukaTtop, BXOASAIIKN B COCTaB peoOpa3oBaTeisi, UMEET /iBa peKUMa pabOThI:
® PEXKUM U3MEpPEHUS,
® PEXKUM MPOrpaMMarTopa JAjsi HACTPOMKH U yCTaHOBKH MTapaMeETPOB.

B pexxumMe nzmepeHus npu HopMalbHON paboTe mpeodpazoBaTelis Ha HHAUKATOPE 0TOOpaXKaeTCs:

® YCTAaHOBJICHHBIE €UHHULIBI U3MEPEHHUS 1aBJICHUS;

® 3HAUCHME JABJICHUS B YCTAHOBJIEHHBIX IIPM HACTPOWKE €IMHULIAX WJIM MPOLEHTAX OT YCTAHOBJIEHHOTO
JMana3oHa U3MEpPEHUI;

® MH/IWKAIMsl 3HAYCHUW TEeMIEepaTypsl TIpolecca (Temreparypa CEeHcopa) W OKpYXKaloleHd Cpembl
(Temriepatypa Kopmyca nmpeoopa3oBarens).

CooTtHonIeHHE MCKAY CIAWHULNAMH HU3MCPCHHA, OTO6pa)KaeMBIMI/I WHJIUKATOPOM W BHYTPCHHUMU

equHUIAaMU TipeoOpasosarens (klla) mpuBeneno B Tabnuie E.1. Benmnmunna, otoOpakaemast B %, COOTBETCTBYET
% nuana3oHa U3MEHEHUs BBIXOJIHOTO aHAJIOTOBOTO CUTHAIA.
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[Iponomxenune npunoxenus E

Tadoauna E.1 — CooTHomEeHHe MKy eIMHUIIAMH TaBJIeHUS

11I1a 0,001 xIIa
1 MIla 1000 xIla
1 bap 100 xI1a

1 M Bog.cT. (MeTp BojHOrO cTosba npu 4°C) 9,8066136 klla

1 MM prt.cT. (MM pTyTHOTO cTO0a pu 0°C) 0,133322 klla

1 psi (pyHT Ha KBagpaTHBIN JIOIM) 6,8947573 klla
1 kre/em? 98,066136 kIla

[Tpu HapymieHusx B paboTe mpeobpa3oBaTeliss oToOpakaeMasi MHIUKATOPOM HHQPOpMAIUs PHUBEICHA B
Tabimne E.2.

Ta6auna E.2 — Ortobpaxaemas nHdopManus Npu HapyleHusX B padoTe mpeodpa3oBarteis

CumMBoutel Ha IIpOBOM

WHIUKATOpE
— g N3mepsiemoe gaBieHue MpeBHIIAET 3HAYCHUE, COOTBETCTBYIOIIEE
_ |-| - l ' 3HAYCHHUIO HACBIIICHUS AaHAJIOTOBOT'O CHUTHajla, TIPU ITOM
| l ' yYKa3aHHbIE CHUMBOJIBI YEPEAYIOTCS C BBIUMCICHHBIM 3HAYECHUEM
' nmasyienns ¢ gacrtoroit 0,3 — 1 I'm.

CogepxaHue pexuma

=3

HepeHOHHCHI/Ie HHAUKaTopa BCJICACTBHUEC HCIIPABUJIBHO
BLI6paHHLIX CAUHUI U3MCPCHUA

™

WNuaukarus HoMmepa ommmOku. [Ipu Hamuumu ommoOKu yka3zaHHBIE
CHMBOJIBI YEPEAYIOTCS C BBIYHCICHHBIM 3HAUYCHHEM JaBJICHHS C
yacroroi 0,3 — 1 I'.

Wupgukanus  HoMepa  mpeaynpexaeHus. [lpy  Hanmuunm
NpEeNyNpexaeHus  yKa3aHHbIE  CHMBOJIBI  YEpeAylTcsi ¢
BBIUMCJICHHBIM 3Ha4Y€HHEM JaBiieHus ¢ yacroton 0,3 — 1 I'm.

D) O
co| o

N
I

Hapymienne cBsi3u ¢ miaTod HHIUKATOpA.

Y C

A
(gl o
N

-

N3mepsiemoe naBieHHE HUXKE 3HAUYEHUs, COOTBETCTBYIOILETO
3HAYCHUIK HACBIIICHHUS AHAJIOT0OBOI'O CHUTHAaJ1a, npu 3TOM
YKa3aHHbIE CHUMBOJIBI YEPEAYIOTCS C BBIUMCIECHHBIM 3HAYEHUEM
JaBaeHus ¢ yactoroit 0,3 — 1 I'm.

=
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[Iponomxenune npunoxenus E

Onucanre peXMMOB MEHIO HMHIUKATOpa W HAa3HAUCHUE KHOIOK MpuBeaeHO B Tabmmmax E.3 u E.4
COOTBETCTBEHHO.

Tabauna E.3 — Onucanue peskMMOB MeHIO HACTPOHKHU

Howmep
pexuma HanmenoBanue pexxuMa HaCTpOUKHU
HACTPOMKHU
1 Y CTaHOBKH HYJIEBOTO 3HAYEHUS
2 Bp100p 4acTOTHI CEMIIITMPOBAHMS
2 Br10op enuHuUI N3MEpeHUs
3 YcTaHOBKa BEPXHETO MPEesia U3MEPEHMsI
4 YcTaHOBKa HUYKHETO IIpejieia U3MEpPEHHUsI
5 Br160op BpeMeHu yctanoBiieHus (AeMiihupoBaHusi) BEIXOJHOTO CHTHAJIA
6 KaymbpoBka naTymnka
7 YcranoBka PIN kojia Ha H3MEHEHHE TapaAMETPOB.
8 Bo3Bpar k 3aBOJICKUM HacTporkam
9 OTobOpakeHue MOCIEAHUX 3aPETUCTPUPOBAHHBIX OLITHOOK
10 [TapameTtpsl cBsizu gatunka no RS485
11 PexxuM BbIBOJIa 3HaUCHUH IIEpEMEHHBIX Ha HHAUKATOP
Ta6auna E.4 — ®yHKIMM KHONIOK MHANKATOPA
O6o3HaueHue
KHOIIKH @OyHKIUSA KHOIIKU
MHAMKaTOpa
Knomnka /u1g BXo/1a ¥ IBU’KEHUS IO MEHIO U U3MEHEHUIO YHciia
Knonka /14 BeIxoa U3 MEHIO 0e3 COXpaHEeHMsI HACTPOEK, BEIOOP MOJI0KEHUS
M3MEHSIEMOr0 YHcia
* Knomnka a1 BeIX0/1a B p€JaKTUPOBAHNE U COXPAHEHUSI HOBOM HACTPOUKHU
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[Iponomxenune npunoxenus E

YcranoBka HYJIEBOI'0 3HAYCHUS BBIXOJHOI'0 CUTHAJIa JaTYUKAa

a) Haxarth M yjepkuBaTh HE MeHEE 3 CeK KHOMKY v (BRIMONTHUTH BXOA B MeHI0). Ha unmukarope
oTo0Opa3uTcs Meplaroliee TeKyliee 3HaueHUe JaBJICHUs.

0) I yCTaHOBKH HYJIEBOTO 3HAYCHHSI BBIXOJJHOTO CUTHAJIA HAXKATh KHOIIKY *;

B) B ciy4ae BeImonHeHuUs yclloBHH, YKa3aHHbBIX B Ta0s.4, HA MHAWKAIMH YCTAaHOBHUTCS HYJIEBOE 3HAUCHHE
JaBJICHHUSA U BBIIIOJITHUTCS aBTOMATHYECKUH nepexoa B pCKUM UBMCPCHUA NaBJICHUS.

AHanornyHoe AeHCTBHE MOKET OBITH BHIITOJHEHO IPH ITOMOIIY BHEITHEW KHOIIKM YCTaHOBKHU HYJIS TIPH €€
HaXXaTUU U yJIep’)KaHUU HE MEHee 3 ceK.

nonao
ooy

IIpu HECOOTBETCTBUM HEOOXOJMMON KOPPEKLIMU HadyalbHOro 3HaueHus (Oosee +5% OT MakCHMMajIbHOI'O
BIIM (nmanazoHa npeoOpa3oBaHusl) KOHKPETHOM MOJENM JaT4yMKa T[OSBUTCA MPEAYHPEKICHUE O
HEBO3MOXXHOCTH YCTAHOBKH HYJIEBOT'O 3HAYECHUS:

NN
1

IIpumeyanue: pu OTCYTCTBUH JEHCTBUI (Ha)XaTus KHOMOK), yepe3 10 ¢ mpou3oiieT aBTOMaTHUECKHIA

nepexon u3 pexuMa yCTaHOBKU HYJICBOTO 3HAUCHUA B PCIKUM H3MCPCHUS. Knomnka AJId BbIXOJa U3 PCKUMaA
MCHIO B PCIKHUM U3MCPCHUA.

Bb100op yacToTHI CEMILTUPOBAHUSA
Omnepanus ycTaHaBIMBAET YaCTOTY U3MEPEHUs JIaBJICHUs AaTuuKa B 1/c.

a) Boiitu B MeHIO B I1I0CJICAOBATCIIbHBIM HaXKaTUEM KHOITKHN &I[O(SI/ITI)CSI MOABJICHUA HA UHAUKATOPEC!:

-S58-

0) BoiiTu B MEHIO Ha)kaTHeM KHOIIKH * Ha WHIUKATOpE TMOSBIAETCS paHee YCTAaHOBIIEHHOE 3HAUYCHUE
4acTOTHI ceMIuTupoBanus (Hanpumep, C 20):

a0
L CuU

F) Boiitn B PEXKUM PCAAKTUPOBAHHUA HAXKATHUEM KHOIIKH *, 3HAYCHHUEC YaCTOTHI CEMIINIMPOBAHUA HAYHET
MCpUaTh,

) 3aMeHnuTh 3HaYeHNE KHOTIKOM G, BBIOpaB HeoOxoaumoe 3Hauenue u3 psja: C 20; C 45;
e) Knomnkoii &BO?)MO)KGH BBIXOJ] M3 PEKHUMA PEAAKTUPOBAHUS YACTOTHI 0€3 COXpaHEHHUS.
x) Kaomnkoit * COXPAaHUTbH BbIOpaHHOE 3HaUeHHE. 3HAUEHUE YaCTOThI IEpeCcTaeT MeplaTh.

3) Hepexozl B CJ'ICILyIOH.IHfI PCKUM — KHOIIKa &, B PCIKUM U3MCPCHHA — KHOIIKA .
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[Iponomxenune npunoxenus E
Br100p equnun u3mepeHust

a) BBITTOJHUTE BXOJ] B MEHIO;

0) ITocnenoBaTenbHO HAXKUMATh KHOIIKY v JI0 MTOSIBJIEHUSI CIEAYIOLINX CUMBOJIOB:

-BdA

B) Knomkoit B IIPOU3BECTU BXOJ B PEKHUM DPENAKTUPOBAHMUS EIUHULl MU3MEPEHUSA, HA MHAMKATOPE
HAa4YMHAET MEPLATh PAHEE YCTAaHOBJICHHBIN CUMBOJI €INHULl U3MEPCHUSI,

r) KHOHKOP'IGI/I3MCHI/ITB €AVHUILY U3MEPEHUS,
1) Kaomnkoii Y BO3MOYKEH BBIXOJI U3 PEXKHMA PEJAKTHPOBAHUS €AUHUI] U3MEPEHUs O€3 COXpaHEHUSI.

C) Knonkoit ir:? COXpaHUTDb BLI6paHHy10 CANHUIY U3MEPCHUA, CUMBOJI CAMHUIBI USMCPCHUS IICPECTACT
MCpLAaTh,

)I() Knonkoi &HpOI/ISBeCTI/I Iepexoa B CJ'Ie,HYIOH_II/Iﬁ PEKHUM MCHIO UJIN KHOIIKOM G IMPOU3BCCTHU BBIXOI B
PEKUM U3MCPCHUSA

IIpumeuanue: npu OTCYTCTBUU JEHCTBUH (Ha)kaTUsl KHOIOK), yepe3 10 cex. mpon30iiieT aBTOMaTHUECKUM
NepeXo] B PEKUM U3MEPEHUS.

YcraHoBka BEPXHEro npeaecjaa usMepeHus

a) Boiitu B MeHIO B NOCICAOBATCIBHBIM HAXaTUEM KHOIIKH &I[O6I/ITI)C$I MOSABJICHHA HAa MHAUKATOPE PAHCE
YCTAHOBJICHHOI'O 3HAYCHU BEPXHCTO IIPEACiia U3BMEPCHUA (nepeKn}oquHe MCKAY CUMBOJIaMU -dP-u TCKYILIHUM

3Hauenuem BIIN);
2JIJ0L

6) Knonkoit S.’:? MIPOM3BECTH BXOJ1 B pe’kuM penaktupoanus BIIN. 3nauenue tekyiero 3HaueHus
BIIN HaunHaeT Mepuarh.

B) KHomnkoii G BbIOpaTh HOBOE 3HaueHue BIIW u3 crangaptHoro.

r) [l coxpaHeHus BBIOpaHHOTO 3HAYE€HHs HEOOX0JUMO HaXaTh KHOIIKY ?2? ITocie yero npoucxoaut
IIEPEX0JT B OCHOBHOE MEHIO.

IIpumeuanue: MOXKHO OTKa3aThcsl OT u3mMeHeHus BIIU, ynepxuBas KHONIKY & HE MEHee 2 C, IPU 3TOM
OyZeT BBIIIOJIHEH MIEPEX0/] B OCHOBHOE MEHIO.
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[Iponomxenune npunoxenus E

YcTraHOBKA HHKHETO npeaejgaa usSMepeHus

a) BoiiTn B MEHIO U MOCIEN0BATENBHBIM HAKATHEM KHOIIKH GI{O6I/ITBC}I TOSIBJICHHSI HA WHAMKATOPE paHee
YCTaHOBJICHHOT'O 3HAUEHUS HIKHETO Tpejieia n3MepeHus (epekiItoueHue MexX 1y cuMBoiamu -HP- u Texymum
3Hauennem HIIN);

0) BeImoaHUTE AEHCTBUSA, aHATOTUYHBIC JEHCTBUSIM MO IL.I1. 0)...T) ycranoBku BIIN.
Bbi0op BpemeHu ycTaHOBJIeHHS (1eMII()MPOBaHNS) BHIXOAHOT0 CUTHAJIA

a) BeIONHUTE BXO/ B MEHIO;
0) IlocnenoBaTebHO HAKUMAThH KHOIIKY Y JIO TIOSIBJICHHSI CJICTYIOIIUX CUMBOJIOB:

B) Boiitn B MEHIO Ha)KaTHEM KHOIKH ki Ha WHAUKATOpE MOSBIIAETCS paHee YCTAaHOBIIEHHOE 3HAUYCHUE
nemndupoBanus, Harpumep, 0,4 c:

G

T') BoiiTi B peskuM pelaKTHPOBAHMS HAXKATHEM KHOIIKH ki 3HaueHue BPEMEHU HaYHET MeplaTh;

I[) HM3MeHuTh 3HaueHHEe KHOTIKOM 4}, BbIOpaB HeoOxoaumoe 3HaueHue u3 psiaa 0.0c; 0.2¢; 0.4c¢; 0,8c; 1.6c;
3.2¢; 6.4c¢; 12.8c¢; 25.6¢; 50c; 75c¢; 100c;

e) Knonkoi G BO3MOYKEH BBIXO/JI U3 PEKUMA PEIaKTUPOBAHUS BPEMEHHU 0€3 COXpaHeus.
x) Knonkoit o COXPaHUTh BbIOpaHHOE 3HaUeHHE. 3HAUEHUE BPEMEHU NIEPEeCTaeT MepLaTh.

3) Ilepexon B cieAyromMid peKUM — KHOIIKA {}, B PEXKHUM U3MEPEHHUS — KHOIIKA
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[Iponomxenune npunoxenus E
Kanu6poBka naryuka

IIpumeuanue: kanuOpoBKa MpeodpazoBaTesl 1aBJICHUS — yCTaHOBJICHUE TOYHOTO COOTBETCTBUSA (IIPU MTOMOIIU
00pa3IOBBIX CPEJICTB TOBEPKH) HAYAIBHOTO 3HAYCHHSI BBIXOAHOIO CHUTHAja MpeoOpa3oBaresieil TaBICHUS
HIDKHEMY TIpEeAeITy U3MEPEHUI PH uiy, s ipeoOpasoBareneit nasieHus B, Bepxaemy npeneny usmepeHuit

paspexeHus PB ) U COOTBETCTBHE KOHEYHOT'O 3HAYCHHS BBIXOJHOTO CHUTHAJIa MPEoOpa3oBaTeNs JABICHHUS
BEpXHEMY MpeIeSy U3MEPEHUI PB, WM i1 ipeoOpazoBareneit gapnenus J[MB, Bepxaemy npeaeiny usMepeHui
M30BITOYHOTO JABJICHUS PB.

B mpouecce skcmryaTanuu npeoOpasoBareneil JAaBiIeHUs 10 Mepe HeoOXOIUMOCTH (Hampumep, Mpu
MIPOBE/ICHUH NTEPHOANYECKON TTOBEPKH) CIIEAYET MPOBOANUTH KAIMOPOBKY B COOTBETCTBHH C JJAHHBIM Pa3JICIIOM.

Jns kamOpoBKY ITpeoOpa3oBatelisi AaBICHUS cOOpaTh CXeMy € MOJKIIOYEHHEM OOpa3loBBIX CPEICTB
3aJjaHus JaBJICHUS U KOHTPOJISI BBIXOJHOTO CUTHAJA 10 MeTouKe nmoBepku MIT 95-221-2013.

[TorpemHocTh KamMOpPOBKM B TOYKE, ONpeaenseMas CyMMapHOW IOTPEHIHOCThIO MPUMEHSEMBIX
00pa3LoBBIX CPENICTB, HE JIOJDKHA MPEBHILATH 1/3 morpenrHocT mpeodpa3oBartesis JaBICHHS.

a) Boiitn B MeHIO M noCJICAOBATCIBbHBIM HAXAaTHUCM KHOIIKHU ,Z[OGI/ITLCH IIOABJICHUA HAa HMHIAUKATOPC

cuMBoitoB «CAL»:
fﬁPU
g

0) Boiiti B MeHIO KQJIMOPOBKU KHOITKOM w5 Y BBIOpATh BapUaHT KATMOPOBKHM KHOTIKOM {};
B) KanubpoBka «HyJIs»» IPOU3BOIAUTCS ITPU CHMBOJIaX Ha dKpaHe:

—_an._
L

KHOIIKa ki OCYIIECTBIISIET BXOJ B PEXHM KOPPEKIHH (MHAMKATOP JOJKEH MWraTh), MOJATBEP)KIECHUE

KaJMOpPOBKM OCYULIECTBIISIETCS IOBTOPHBIM Ha)XaTHEM KHOIKHU , TpU STOM MHUTaHUE HHIUKATOpa
IIPEKpaIaeTcs — KaTMOpOBKa OCYIIECTBIIEHA M BBIIOIHIETCS MEPEXO]] K CIEAYIOIIEMY dTally KaJINOPOBKH.

IIpumeuanue: KanmuOpOBKa «HYJS» OCYIIECTBISIETCS TOJIBKO NMpU Tojade naBieHus pasHomy HIIN
nonb3oBarens £5% oT nuanasoHa. B mpoTuBHOM ciyuyae kanuOpoBka mpoBesneHa He Oyner! Ha skpane
0TOOpa3uTCs MPU3HAK OIMIMOKH KATHOPOBKH:

F) KaJ'II/I6pOBKa Jualra3oHa I/I3MCpCHI/II71 MMPOU3BOAUTCA IIPU CUMBOJIAX HUHAUKATOPA:
- pu
T

KHOIIKO {? OCYHIECTBIIACTCA BXOJ B PCKUM KaJ'II/I6p0BKI/I, CICAYIOIICC €€ HaXXaTUC BBIINMOJIHACT OIICpalnio

KaJMOpOBKM, BBIXOJ B MEHIO 0Oojiee BBICOKOI'O YPOBHS MPOUCXOMUT MPH HAXATUU KHONMKUA U, a MpH ee
yaepKaHuH 0oJiee 2 ¢ — BBIXOJ B PEXKUM H3MEPEHUH.
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[Iponomxenune npunoxenus E

IIpumeuyanue: kanOpOBKa «JIMANa30HA» OCYLIECTBISIETCS TOJIBKO MPH Nojaue AaBieHus pasHomy BITN
nonib3oBarens +5% oT auanazoHa. B mpoTtuBHOM ciyuyae kanumOpoBka mpoBeneHa He Oyner! Ha skpane
0T00pa3uTCs NPU3HAK OIINOKH KaJTHOPOBKHU:

1) KanubpoBka 3HaueHus 1aBIeHUs AaTYUKa M0 STAJIOHHOMY IpUOOpYy:
_ I_l P
RN

KHOIIKOH * OCYHICCTBIIAACTCA BXOJ B IIOAMCHIO KaJH/I6p0BKI/I 3HAYCHUA JaBJICHUA JAaTYHWKa IO 3TAJIOHHOMY

npubopy. Knomnkoi & BBIOMpAEM OJIMH U3 MYHKTOB MOJIMEHIO:

l. KanubpoBka «Hy1s1»:

PesynbraToM  naHHOM  KanuOpoBkM  OyneT  CABUI Bced  XapaKTepPUCTUKUM  HA  BEJIMYUHY
BBIYMCIICHHOW KOPPEKLIUH, CM. PUC:

B 9 A P& P RIS BA P PA P,

s senwasa soppesine & = 5% or B
i

Il. KanubpoBka «anamnazoHay:

Eprr

PesynpTaTroM naHHON KaauOpoBKM OyIeT H3MEHEHHE YIJla HAKJIOHA XapaKTePUCTHKU HA BEIHUYUHY
BBIYMCIICHHOW KOPPEKLIUU, CM. PUC:
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[Iponomxenune npunoxenus E

Pl e

E P oA P P*A P

s | i

TN T e oppersm £y = 5% m P.\.'\ .

IIpumeuyanue: B JaHHOH KaTHMOPOBKE «IMaNa30Ha» KaTUOPOBKY JIydIlle 1e1aTh P JAaBICHUN OIU3KOH K
BIIN nonb3osaress, unu k BITM-HIIN nons3osarens mis JAVIB. B 3toM cityyae 1aTdyuk To4HEe MOACTPOUTCS K
ATaJIOHY.

ITocne BBI60pa HaXUMAaeM KHOIIKY * 1 NEPEXOJUM B PCKHM BBOJIa TEKYIIET0 3TAJJOHHOI'O TaBJICHUA
IIOAAaHHOI'O Ha JaT4YHK.

KOppeKHI/IH 3HA4YCHUA MUI'alOI€ro CMMBOJIa (B TOM YHCIJIC HGCHTHHHOﬁ TO‘{KI/I) OCYHICCTBIIACTCA KHOIIKOM G,

[Iepexo/1 Ha CIEAYIOIUN pa3ps]l — KHOIKON &, COXpaHEHHNE BBEICHHOT'O 3HAYCHUS BBITIOJIHSICTCS] KHOTTKOM *

HpuMeanue: MOKHO OTKa3aTbCs OT BBCACHUA 3TAJIOHHOI'O JAaBJICHUSA, YACPIKUBAsA KHOIIKY GHG MeHee 2
CCK, IIpHU 9TOM 6yneT BBIIIOJIHCH MIEPEXO0J B OCHOBHOC MCHIO.

IIpumeyanue: Tpyu BOSHUKHOBEHUHU OIIMOKHU B Mpollecce KaMMOPOBKH, KaIUOpPOBKa MpoBeieHa He Oyaet!
Ha skpane oToOpa3utcs npu3HaK OmMMOKH KaaTuOpOBKHU:

YeranoBka PIN koga Ha u3MeHeHue napaMeTpoB

a) Ycranoska/uzmenenue PIN xona BeimonHsiercs npu BbIOOpE MyHKTa MEHIO C CUMBOJIaMU MHIUKATOPA:

Pin

6) Bxon B PCKUM OCYHICCTBIISACTCA KHOIIKOM 52?, I[IpU 5TOM Ha UHAUKATOPEC MOABATCA CUMBOJIBIL:

_OFF

€CJIM KOO HE YCTAaHOBJICH, CUMBOIJIBI:
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[Iponomxenune npunoxenus E
B ClIydya€ €ro YCTAaHOBKH HJIM CHMBOJIbBI «Err» pu yYCTAaHOBJICHHOM KOJI€ HW TpPECX IOIbITKax ¢ro
HEMpPaBUJILHOTO BBOJIA;

B) NOBTOPHOE HAXKATHE KHOIKHU w MO3BOJISIET BOMTH B PEXKUM PEAaKTUPOBAHUS, IIPU ’TOM Ha UHAUKATOPE
HAYMHAET MUTATh MEPBBINA P3P

N2
L

') U3MEHEHUE 3HaYEHU pa3psia MPOU3BOIUTCA KHOIKOM 4}, Mepexo/l K CIAeAYIOIIEMY pa3psiay — KHOMKOMN

Z[) COXpPAaHCHUC BBCACHHOI'O KOJa B Cliydac, €CJIM OH HC ObLI YCTAaHOBJICH, ITPOU3BOJUTCA KHOIKOM

, OTKa3 OT BBOJIa C BO3BPATOM B OCHOBHOE MEHIO ITPOU3BOJIUTCS YACpPKaHUEM KHOIIKU U He MeHee 2 CeK;
e) 3aBepienue BBoAa PIN xoxa B cirydae, eciii OH ObLJT paHee YCTAaHOBJICH, TOKE BBIMOJIHAETCS KHOITKON

, TIPF 3TOM Ha MHJIUKATOPE MOSABATCS CUMBOJIBI «PASS) cO CHATHEM 3aIMTHI IPU COBIIAJICHUN KO/Ia C paHee
YCTaHOBJICHHBIM;
) [IPY OTPULIATEIBLHOM PE3YJIbTaTe MPOBEPKH KOJa HA MHANKATOPE MOSBSITCS CUMBOJIBL:

Err

M CHOBA IMOABUTCS NPUTJIAIICHHUEC K BBOAY ITPABUJIIBHOI'O KOJa:

0. _d
L

IIpumeuanus:
1. BpIX0/1 B OCHOBHOE MEHIO OCYILECTBIIACTCS YAEPKAHUEM KHOIIKH & HE MEHee 2 CeK.
2. 3ammra PINKooM OT M13MEHEHHUs MapaMeTpoOB HAYMHAET JIeMCTBOBATh Cpa3y Mocje BO3BPALICHUS

B PEXUM U3MEPEHHU. {15 TOJIHOTO CHATHS 3alIUThI MOCJE BBOJA MPABMWIHLHOTO KOAA HEOOXOMMO B PEXHUME
«Cod» yctaHOBHUTD U coxpaHuTh 3HaYeHHE «0000», 9TO COOTBETCTBYET OTCYTCTBHIO KOJIA.

3. Omnepanust BBenenus PIN xoma gomyckaeT 2 OmMOOYHBIX MOMBITKH, TOCTIE 3 OCYIIECTBISETCS
BBIXOJI B PEXUM HU3MEpPEHHI ¢ OJOKMPOBKOHM MOIMBITOK BBOJA KOJa Ha CPOK HE MEHee CYTOK (M0 BpEMEHH
HapaboTKu aaruvka). MHauKarms GJIOKMPOBKU TTPOU3BOAUTCS BBIBOJIOM HAa WHIUKATOP MUTAIOIIMX CHUMBOJIOB
«Erm.

B03BpaT K 3aBOACKHM HaCTpOﬁKaM

a) [losiBIeHNE CHMBOJIOB:

-F94

IIPY ABUKEHUU 110 ITYHKTAM MEHIO YKa3bIBAET HA ITYHKT BO3BpaTa K 3aBOJICKUM HAaCTPOUKaM;

6) BXOI B PCXKUM OCYIICCTBIIACTCA KHOIIKO# , IIOCJIC 4E€TO CUMBOJIBI HAYMHAKOT MUI'aTh,

B) BO3BpaT K 3aBOJACKHUM HaCTpOﬁKaM OCYHICCTBJIACTCA NOBTOPHBIM HAXATHEM ilr:?, Ipru 3TOM 6}/I[CT
BBITITOJTHCH IICPE3AITYyCK JaTUMUKaA,

F) O0TKa3 OT OoIrepalru C BbIXOJOM B PCKHUM U3MCEPCHUS BbIITOJHACTCA KHOIIKOH G
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Oto0paxenue NocjJeJHUX 3apPerHCTPUPOBAHHBIX OIIMOOK (MpeaynpeskaeHHil)

a) Boiitn B MeHIO M IIOCJICA0BATCIIBHBIM HAXXaTUEM KHOIIKU & ,Z[O6I/ITBC$I IIOABJICHUA Ha HMHAUKATOPEC
CHUMBOJIOB:

o
gr-

0) BoiiTi B MEHIO 3aperUCTPUPOBAHHBIX OITUOOK KHOITKON w Y BBIOPATh THIIBI OIIHOOK O;
B) OtoOpakeHHe TOCIEAHUX 3aPETHCTPUPOBAHHBIX OIMUOOK (MPEAYyNpPEkKACHUIA), CBS3aHHBIX C
YCTPOICTBOM, OTOOpaxaeTcsi CHMBOJIAMU:

auniagy
N RN

I') BOUTH B PEXKUM IMPOCMOTpPAa KHOIKOU *, MPA ATOM Ha HMHJIUKATOPE IOSBUTCS KOJ IOCJICIHEH
3aperUCTPUPOBAHHON OMMOKH niH npexynpexaeHus B Buae «X Y NNy,
rue X — HoMep coobmierus ot 9 1o 0 (9 — mocnenHee 1Mo BpEMEHN );
Y — cumBou E B ciiyuyae ommOku wim P (Precaution) npu Hajauyuu npeaynpexIeHus;
NN — xox ommOku (mpeaynpexaeHus) s uaeHTUDUKAUN

1) IPOCMOTP 3HauU€HUM (IEPEX0]I K CIAEAYIOLIEMY COOOIIEHUIO) TPOU3BOIUTCS KHOTIKOU G, BBIXO/l B MEHIO

0oJiee BBICOKOTO YPOBHS — KHOTIKOW U
e) OToOpaxkeHue MociaeHNX 3aPETUCTPUPOBAHHBIX OMITMOOK (TIPEIYIPEKICHNI ), CBI3aHHBIX C ITPOIIECCOM,
0TOOpakaeTcss CUMBOJIAMU:

Pro

) BOMTH B pPEXHUM MPOCMOTPa KHONKOH {\3, OpU ATOM Ha HHAWKATOpE TMOSBUTCS KO IOCIeaHEeH
3aperucTpupoBaHHON omMOKU WK npeaynpexaeHus B Buae «XY NNy,
rie X —Homep coobienus ot 9 mo 0 (9 — mocneaHee Mo BpeMEHN ),
Y — cumBoui E B ciiyuae ommOku wim P (Precaution) mpu Haauyuu npeaynpexIeHus;
NN — xox ommOku (peaynpexaeHus) s uAeHTUDUKAUN

3) IPOCMOTp 3HaUEHUH (MepPexo/1 K CIeAYIOIIEeMY COOOIICHHIO ) TPOU3BOIUTCS KHOMIKON &, BBIXO/l B MEHIO

00J1ee BHICOKOTO YPOBHS — KHOTIKOM {}
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ITapameTpsl cBsi3u JaTuuka no RS485

a) Boiitu B MeHIO U IIOCJICAOBATCIbHBIM HaXXaTHEM KHOIIKH & ,Z[O6I/ITBC${ IIOsABJICHUA Ha WHIAUKATOPEC
cuMBOI0B «Conny:

Lann

0) BoiiTu B MEHIO mapamMeTpoB CBSI3U KHOIIKOH * Y BBIOpATh BAPHAHT HYKHOTO MapaMeTpa KHOMKOH @;
B) Cmena anpeca MODBUS ycTpolicTBa MpOU3BOIUTCS MPU CUMBOJIaX Ha dKpaHe:

_Ade

KHOIIKa * OCYLIECTBJISIET BXOJ1 B pexuM npocmotpa aapeca MODBUS

AJId BbBIXOAAa M3 PEXKUMaA IMPOCMOTPAa HAKMHUTEC KHOIIKY . I[JI?I BXOJa B PCKHUM KOPPEKLOUHU aJpeca

MODBUS noBTOpHO HA)KMHUTE Ha KHOIIKY * Nuaukarop Hayan muratb. Knonkamu V' u U MeHseM 3HaYCHUE
anpeca MODBUS ot 0 1o 255. Coxpanenue uamMmeHeHHoro 3HaudeHus aapeca MODBUS npou3BoauTcs KHONKOM

*, OTKa3 COXPAHEHHMS C BO3BPATOM B TEKYLIEE MOAMEHIO MPOU3BOIUTCS YACPKAHUEM KHOIKH G HE MeHee 2
CEK; COCTaBJISIET BXOJ B pexuM mpocmotpa aapeca MODBUS.

r) Cmena ckopoctu oomena MODBUS npousBoautcs rnpu cMMBOJIax Ha dKpaHe:

5P

KHOITKa * OCYIIECTBIISIET BXOJ] B PEXKHUM NPOCMOTpa TeKy1ien ckopoctu oomena MODBUS:

=

IJIL BbIXOa U3 PEKHMa NMPOCMOTpPpa HAXKMUTC KHOIIKY & I[J'IH BXOZa B PCKUM KOPPCKIHU CKOPOCTHU

oomMena MODBUS noBTopHO Ha)kMuTe Ha KHONIKY WS . MuaukaTop Hadan murate. Knonkamu U u V' MeHsiem
3HaueHue ckopoctu ooMena MODBUS, BeiOpaB HeoOxonumoe 3Hadenue u3 psaa 1.2; 2.4; 4.8; 9.6; 19.2; 38.4;
57.6; 115.2; k6oxa. CoxpaHeHue u3MEeHEHHOro 3HadyeHus ckopoctu ooMena MODBUS nipou3BoauTCsi KHOMKOM

*, OTKa3 COXpPaHCHHUsS C BO3BPATOM B TEKYIIIEE IMOJAMEHIO MMPOU3BOAUTCS yICpKaHHEM KHOIKU G He MeHee 2
CEK;
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1) Cmena napurera MODBUS npousBoauTcst Ipyu CUMBOJIaX HA SKpaHE:

||' H FI [
L One.
KHOIIKA * OCYIIECTBIISIET BXOJI B PEXKUM IIpocMoTpa Tekyiero napurera MODBUS:

T '.. E ]

JUIS BBIXOZA U3 peXHMa MPOCMOTpPa HAXKMHUTE KHOIKY & s BXxona B peXUM KOPpEKLHHU HapuTeTa

MODBUS noBTOpHO Ha)KMHUTE Ha KHONKY WS . MHnukatop Havan Murath. KHonkamu V' u ‘U MeHsieM 3HaueHue
tekymiero napurera MODBUS, BriOpaB HeoOxonumoe 3HaueHue u3 psaa 8E1; 8ol; 8n2; 8nl. Coxpanenue

n3MeHeHHoro 3HaueHus napurera MODBUS npousBoautcst KHOIKOM *, OTKa3 COXpPaHEHUS C BO3BPATOM B

TEKyIIee MTOAMEHIO TPOU3BOIAMUTCS YACPKAHUEM KHOIIKU G HE MeHee 2 ¢;
e) Cmena pexnma oOMeHa nHpopMaIei natauka no uarepdeiicy RS-485 nmponsBoauTcs mpu cMMBOIax
Ha HKpaHe:

r

KHOIIKa * OCYHICCTBJIACT BXO B PCXKUM IIPOCMOTpPA TEKYILIETO PEKUMa oOMeHa:

485

JUISL BBIXOJIAa U3 PEKUMA TPOCMOTPA HAXKMUTE KHOTIKY & Jlns1t BXO1a B pEXXUM KOPPEKIIMH PeKrMa 0OMeHa

o RS485 moBTopHO HaxkmuTe HA KHOTIKY W . MHaukatop Hayan murats. Knomnkamu & u U MeHsieM 3HauYeHue
TeKyIiero pexxuma ooMena mo RS485, BeiOpaB HeoOxoauMoe 3HaueHne. CoxpaHeHne U3MEHEHHOTO 3HaYeHUs

pexxuma oomeHa o RS485 mpousBoauTcs KHOMKOM *, OTKa3 COXpPAHEHHUs C BO3BPAaTOM B TEKYIlIE€ MOAMEHIO
IIPOU3BOAUTCA yAEepKaHUEM KHOIIKU G He MeHee 2 C.

IIpumeuyanue: mocne 3amUcH HYXHOro pexkuma oOMeHa mo RS485 mpoucxomuT npuHyIuTenbHAS
nepe3arpyska jgardvka. Tak ke 0OOHOBIISIIOTCS Bce mapameTphl cBsizu 1o RS485. st pexkxuma — 9600, gert., 1 cTom

out. J{ns pexxuma — eclii CKOpoCTh He COOTBETCTBYeT oaHoi u3: 1200, 2400, 4800, 9600 — BeiOupaercsa 9600,
0e3 OuTa yeTHOCTH, 9 OWUT MaHHBIX, 1 cTOI OMT.
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Pe:xxuM BbIBOJA 3HAYEHUH MNEPEMECHHBIX HA UHAUKATOP

a) BoliThu B MCHIO M IOCJIEIOBATEIbHBIM HaXKaTHEM KHOIIKH & NOOUTHCS TIOSBIICHUS Ha HHJIUKATOPE
cuMBOJIOB «Ind»:

HAa UWHIUKATOpP BBIBOJUTCS TOJIBKO TEPBUYHAS TepeMeHHas : - = T |, wiM Ha HHJIMKATOp
O
|--

B

BBIBOAUTCHA: IICPBUYHAA IICPEMCHHAA, BTOPpHUYHAA IICPEMCHHAA U TPCTUYHAA IICPCMCHHAs

AJIA BhIXOJZa U3 peKUMa MMpoCcMOTpa HAXKMUTE KHOIIKY .

I[JI?I BXOJa B PCKHUM KOPPCKIHH, PCKHUMA BBIBOJA 3HAYCHHUH MNEPCMCHHBIX HAa HWHAUKATOP, IMOBTOPHO

HaXXMHTC Ha KHOIIKY . I/IHI[I/IKaTOP Hayan murath. KHOIMKaMu & u G MCHSCM 3HAYCHUC TCKYILICI'O pCKNMa

BbIBOJIa 3HAYEHUI NEpEMEHHBIX Ha HWHAMKATOp, BHIOpAaB HEOOXOIMMOE 3HAYCHHE , WA
COXpaHCHI/Ie HU3MCHCHHOI'O 3HA4YCHUA peixumMa BBIBOJ1a 3HA4YCHUH MEPEMECHHBIX Ha

HHIUKATOPp MPOU3BOAUTCA KHOITKOM *, OTKa3 COXpaHCHUA C BO3BPATOM B TCKYHICC IMOAMCHIO IMPOU3BOANTCA

yAep>KaHueM KHOTIKU G HE MeHee 2 CeK;

Al

—, HA UHAUKATOp B pa6oqu PCKUME C UHTCPBAJIIOM ~3

IIpumeuyanue: npu BeIOOpE
CCKYHIbI BBIBOAATCA 110 OYCPCIN:

o [Iepenunas nepemennas — JIABJIEHUE:
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e Bropuunas nepemennas — UHAUKALIMSA TEMITIEPATYPBI UBMEPAEMOUM CPE/IbI
(TEMIIEPATYPA CEHCOPA):

sl mmH

o) Q”%b
e Tpernunas nepemennas — UHAUKALUA TEMIIEPATYPbI OKPY)KAIOH.[EPI CPEJIbI
(TEMIIEPATYPA KOPITYCA ITPEOBPA3OBATEJIA):

KrC )
i M psi mimHg

(ﬁé—lo'_lol_|o'_‘o

kMa  MNa Bar  mHO

dic®?
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Hpuiaoxkenue K
IIporokosa o6MeHa npeodpa3oBareei
1Onucanue nporokoiaa ModBus RTU

1.1TIporokon ModBus RTU (naiee ModBuUS) oripenensieT CTpyKTypy COOOIICHUIH, KOTOPast HCIIOJIb3YeTCsI
Y PaCIO3HAETCs yCTPOUCTBAMH, TIOAKIFOUESHHBIME K KaHATY Mepeaud JaHHBIX (MarucTpaiv WU JIMHUH CBSI3H).

1.2 ModBus omnucsiBaeT crioco0 3ampoca yCTporCTBOM J0CTyIIa K IPYTHM YCTPOMCTBaM, Crioco0 OTBETa Ha
3aIpOChI, METOJIbI OTIPE/ICIICHHUS OITMOOK M PEAKIIMU Ha OIIUOKH.

1.3ModBus ycranaBiuMBaeT, Kak YCTPOMCTBAa PACIO3HAIOT MPEIHA3HAYCHHBIC IS HHUX COOOIICHUS,
OIIPENIEIISAIOT MPEAMUCAHHBIC UM JICHCTBHS, BBIICISIOT JaHHBIC WM WH()OPMAIIMIO U3 COOOIICHHH, a TAKXKE KaK
ycTpoiicTBa GOpMHUPYIOT GopMAT OTBETHOTO COOOIICHHMSI.

1.4 ModBus npearmosaraet oHO aKTHBHOE (3alpallrBaroliee) yCTPOUCTBO B IMHKUU (MacTtep — Master),
KOTOpPOE MOJKET OIpaIliBaTh MHOKECTBO MACCHUBHBIX MOJYMHEHHBIX YCTpOUCTB (Slave), oOpamasce K HUM IO
YHHUKAJILHOMY B JIMHUU aJ[peCy.

1.5Cunrakcuc komang ModBuUs mo3BonseTr aapecoBaTh 247 yCTpPOMCTB, MOJKIIOYCHHBIX K JIMHUH.
OrpaHnyeHue ajapecHoro mnpocTpaHcTBa (247 Bmecto 255) UPHUHATO i BO3MOXKHOCTH —peaH3alluu
JIOTIOJTHATEIBHBIX (PYHKIIMOHAIBHBIX BO3MOKHOCTEH (ITOMCK YCTPOWCTB, IOUCK HOBBIX YCTPOWUCTB U T.II).

2 ®u3nvecKne XapaKTePUCTHKH KAHAJIA Mepeaadn JaHHbIX

2.1 Crioco06 mepenadu TaHHBIX - ACHHXPOHHBIN IOy TyTUICKC.

2.2 CKopoCTh Iepeiaur BeIOupaeTcs u3 psjaa 3Hauenui 1,2 ko6ox; 2,4 k6o1; 4,8 k60.1; 9,6 K601, 19,2 KOO,
38.4 x6ox; 57,6 kOox; 115,2 k6o,

2.3 ®opmat nocklIkH (Kaapa) GUKCHUpOBaH (CM. pa3aei 4).

2.4 MakcuMabHOE KOJMYECTBO YCTPOIMCTB B OJTHOM ceTH Oe3 moBTopuTenen — 32.

2.5 MakcuMalibHOE pacCTOsIHKE nepenavn 0e3 moproputeneit — He 6osee 1200 m.

2.6 1o ymomyaHHuiO CKOPOCTh Nepefaydl yCTaHOBIIEHA B 3HaueHHH 9,6 x6ox, anpec — 0x01, ecnu uHBIE
3HAYCHUs HE 3aJlaHbl B 3aKa3e.

300meH coobmennsiMu B Jiunun cBsizu (pe:xkumbl MASTER u SLAVE)

3.1 ModBus moapa3zymeBaeT HaiduuuMe B JUHUHM TOJIBKO ofgHOro Bemymero ycrtpoiictBa (MASTER) u
MHOKECTBa (BO3MOYKHO TAaKX€e TOJIBKO OJIHO) MOYMHEHHBIX MM BeOMBIX ycTpoicTB (SLAVE).

3.2 KomaHHO-UH(POPMALIMOHHBIH OOMEH COOOIIEHUSIMM B JIMHMM CBSI3U pEAIM3yeTcsl MO0 METOLy
Beaymmi-Benombiii (MASTER-SLAVE) B makeTHOM peXuMe MO MPHHITUIY «KOMaH/Ia-0TBET», MPU KOTOPOM
tonnbko MASTER mosker Hauate oOmeH (BbigaTh 3ampoc). [lomunnennsie ycrpoiictBa (SLAVE) mo 3ampocy
BEAYIIET0 NMPUHUMAIOT JaHHBIC, TEPENalOT 3alpalinBacMble JTAHHBIC WJIM BBIMOIHAIOT yYKa3aHHBIC BEAYIIAM
JNEUCTBUA.

3.3MASTER moxer oOpamarbcss K KOHKPETHO aJpecyeMoMy YyCTpoicTBy. MHHMIMaTHBa TpOBEICHHUS
obmena Bcerga ucxoaut or MASTER. Benowmble ycTpoiicTBa Beceraa «cinymarom» JuHuio cBssu. MASTER
noiaér 3ampoc (IOoChbUIKa, MOCIEA0BATENbHOCTh OAalT) B JIMHUIO U NMEPEXOAUT B COCTOSHHUE MPOCIYIINBAHUS
JIMHUU CBsi3U. Beomoe ycTpoiicTBO OTBEUAET Ha 3arpoc, MPHUILEAINI B €ro aapec.

3.4Oxonuanre otBeTHOM mockUikM MASTER ompeznensier 1mo BpeMEHHOMY WMHTEPBATY MeEXKIY
OKOHYaHHUEM INpHeMa MpeablaylIero 0aiita U HayaloM npueMa ciemyromuiero. Eciu 3TOoT MHTepBai NPEeBBICHII
Bpemsi, HeoOxoaumoe AJis pueMa 1,5 O6allT Ha 3aJaHHON CKOPOCTH Mepeaayu, MpUeM KaJapa OTBETa CUUTAETCS
3aBEpILECHHBIM.

3.5MASTER wmoxeT mepeaaBaTh CIeAyOIIee COOOIICHHE (ApyromMy y3ly WM TOMY JXe) cpasy IIo
MOJIyYEHHIO OTBETa Ha Mpeblayiee (MO0 OKOHUAHUIO BPEMEHH OKUIAHUS).

3.6Ipu HEBO3MOXXHOCTH BBHITIOJHUTH TpeanucaHHble neiictBus SLAVE dopmupyer coobmienne 00
olKOKe U OTCBHUIAET €ro Kak OTBETHOE COOOIICHHUE.

3.7Mactep MoxeT oOpamatbcs KO BCEM YCTpOMCTBaM B JIMHUHU 1O azapecy 0 (oOmreceTeBoil aapec).
Benowmeie ycrpoiicTBa Ha KOMaHbI ¢ O0IIECETEBBIM aJIpECOM HE OTBEYAIOT.
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3.8 Uudopmarms nepenaercss 8-OMTHBIMH CHMBOJIAMH M HCIIOJB3YETCSl BECh JMAMa30H JOMYCTHMBIX
3HadyeHuit (0—255).

4 ®opmar Kaapa

4.1 Kanpsl 3ampoca u oTBeTa mo mportokony ModBus uMeroT (QuUKCHpOBaHHBIM (GopMmaT M COAEpKaT
CIIeYIOIIHE OIS, TpUBecHHbIC B Tabmie XK. 1.

Tabnuma XK.1
IHoje kagpa Jaunna B 0aiitax
aJipec MOAYNHEHHOTO YCTPOWCTRA 1
HOMep yHKIHH 1
JIAHHBIC N <254
KOHTPOJIbHAS CYyMMa 2
— aJjpec NMOJAYMHEHHOI0 YCTpPOWicTBAa — TiepBOe OAHOOaWTHOE moje Kaapa. OHO COMEPXKHT aapec

MIOJYMHEHHOI0 yCTPOMCTBA, K KOTOPOMY ajpecoBaH 3amnpoc. lloqunHeHHbIe yCTpONCTBA OTBEYAIOT TOJIBKO Ha
3anpochl, NOCTyNUBIIME B UX aapec. OTBET TakKe HAUYMHAETCS C aJipeca OTBEYAIOLIETro ycTpoilcTBa. MoxeT
H3MEHAThCS oT 1 1o 247,

— HOMep (pyHKIUM — 3TO cIenyrolee oqHo0aiTHOE rmosie Kaapa. OHO TOBOPUT NOAYMHEHHOMY yCTPOKICTBY,
KaKMe JaHHbIE WIM BBINOJIHEHUS Kakoro JeiicTBuii TpeOyeT OT Hero Bedyliee ycTpoiictBo. Omnucanue
MOJIICP)KUBAEMBIX (DYHKITUI TPUBOAMUTCS B paszene 6;

— JIaHHBbIE — [10JIE COAEPKUT UH(POPMAILINIO, HEOOXOAUMYIO OTYMHEHHOMY YCTPOUCTBY /ISl BBIITOJIHEHHUS
3aJJaHHON MacTepoM (QYHKIMHU WK (B OTBETE) MH(POPMAIMIO O BHIOJHEHUH YKa3aHHBIX nedcTBuid. JnuHa n
¢dopmar noJs 3aBUCUT OT HOMepa QYHKINH;

— KOHTPOJIbHAA CyMMAa — 3aKJIIOUUTENIbHOE JBYXOalTHOE MOJe Kajapa, cojepikallee LHUKINYECKYIO
KoHTpoJbHYI0 cyMMy CRC-16 Bcex mpenpiaynux mosnei kaapa. KoHTpoibHas cymMMa 3aBepiiaeT Kak Kaap
3arpoca, Tak U OTBETa M HMCIOJB3YEeTCs NMPHHUMAIONICH CTOPOHOM JUIsi KOHTPOJIS MPUHIATON MHPOpMauy Ha
npeamer oOHapyskeHus omunbok nepenaun. CRC noGapnsercss K COOOIIEHUIO MOCIEAHUM MOJIEM MIIAILIUM
OaiiToM BHEpe/I.

4.2 ®opmar kaxjaoro Oaiita ykazan B Tabmuie XK.2.

Ta6muma X.2
XapakTepucTHKA 3HadeHue
CucreMa KOJUpPOBaHUs 8-0urtoBas ABOMYHAs, NIECTHAAATEPUYHAS
Crapt Our 1 crapr our
UYwcno OUT Ha CUMBOI 8 OWT aHHBIX, MJIA/IIIMM 3HAYAIIM Pa3psIoM BIIEpea
YeTHOCTH 1 6wt yeTHOCTH MK Oe3 OUTa YEeTHOCTH, B 3aBUCHMOCTH OT TPeOOBaHHH
Cromn 6uT 1 nim 2 cTOnoBbIX OMTA, B 3aBUCUMOCTH OT TpeOOBaHUN

Coo01ieHre HauMHAeTCs C MHTEpBaja TUIIMHBI PaBHOTO BPEMEHHU Nepenadyu 3,5 CHMBOJIOB NPH JaHHOM
CKOpPOCTH Tiepeayu B ceTu. [1epBbIM mosiem 3aTeM nepeaaercs aapec yCTpoucTBa.

Bcenen 3a nocieqHuM nepegaBaeMbpIM CUMBOJIOM TaKXKe CIIEAYET MHTEPBaJI THUILUHBI POIOJIKUTEIIBHOCTHIO
He MeHee 3,5 cuMBosioB. HoBoe coobiieHne MoKeT HauMHaThesl mociie AToro uurepsaia. dpeitm coobieHus
IIEPEIaeTCsl HETIPEPHIBHO.

Ecnm wHTEpBaN THUIIMHBI TPOIOJDKATEIBLHOCTRIO 1,5 CHMMBOJIa BO3HHMK BO BpeMs mepenadun ¢peiima,
IIPUHUMAIOIIEE YCTPOMCTBO 3aKaHUMBAET MPHEM COOOILEHHS U CIEAYIOUINI 6aiiT Oy1eT BOCIPUHAT KaK Hayalo
CJIETYIOIIETO COOOIIEeHHUS.
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[Iponomxenune npunoxenus K
SPacuer KOHTPOJILHOI CyMMBbI U BO3MOKHbIE OIIMOKH

5.1 Bo Bpemst oOMeHa JaHHBIMU MOTYT BO3HHMKATh OIIUOKH JIBYX THIIOB:

— KOMMYHHUKAIIMOHHBIC OIIUOKHU, CB3aHHBIC C UCKAKXCHUSAMU MPH Tiepeaade (TpaHCIOPTUPOBKE)
JTAaHHBIX;
— omMOKU (PYHKIIMOHUPOBAHUSI.

5.2 KoMMyHUKallMOHHbIE OMIMOKM OOHApy>KUBAIOTCS MPH MOMOIIKM (PEeMOB CHUMBOJIOB, KOHTPOJIS
YETHOCTH W UUKINYeCKOW KOHTposbHOU cymmbl CRC-16. Ilpu oOHapyxeHuu Jt000H H3 3TUX OMIMOOK
COOOIIICHUE CUUTAETCS HEIOCTOBEPHBIM U B ciydae npuema ero SLAVE, otBeT He Bhimaercsa. B aTtom ciayuae
MASTER, He moyiy4uB 3a YCTAaHOBJICHHOE BPEMSI OTBET, CUMTAET COOOIIEHUE HE TMEPEAAHHBIM M MOXKET
OpraHHU30BaTh MOBTOPHYIO Mepeaauy, 11M00 NpeAnpUuHITh APyTrue AeHCTBUSL.

5.3 KoHtposbHast cymMMa paccuuThiBaeTcs cranaapTHbM s Modbus ciocobom. Pesysbrar BeruucieHus
neperaeTcs B IMHUIO CBA3M, HAUMHAsI ¢ MilaJiiiero OaiTa.

6 [pumep Boruucaenuss CRC-16 s coodmenust

6.1 3anonHuTh 3HaUeHue 16-pa3psagHoro perucrpa «1».

6.2 IpomusBectn omepanuto «uckmovammee NMJIN» mepBeix 8 Out (mepBoro 0aiita) co CTapIIMMH
paspsaamu (ctapimm Oaiitom) 16-paspsaaHoro peructpa. PesynbTat momecTuts B 16-pa3psiiHblil peructp.

6.3 CnBuHyTh 16-pa3psaHbIil perucTp Ha OAWH OUT BIPABO.

6.4a Ecnu BeIIBUHYTBIA OUT = «1», TO mpou3BecTu omnepanuto «uckmoyaromee NJIN» 16-paspsaanoro
peructpa ¢ nosuHomoM 1010 0000 0000 0001. Pezynbrat nomectuTs B 16-pa3psaHblil peructp.

6.4b Eciu BeLIBUHY T OMT = «0», TO Mepexo1 K MyHKTY 3.

6.5 [ToBTOpuTH MyHKTH 3—4 BOCEMB pa3 (CIBUHYTH BECh OAWT).

6.6 [IpousBectu onepanuio «uckiatovaromee MJIN» caenyronmx 8 Out (cnenyromuii 6aiiT) Co CTapIIMMU
paspsaamu (ctapuum 6alitom) 16-paspsaaHoro peructpa. Pesynabrat momectuts B 16-pa3psiiHblil peructp.

6.7 [ToBTOpUTH MYHKTHI 6.3—6.6, MOKa He 00pabOTAIOTCS BCE COOOIICHHUS.

6.8 Conepsxumoe 16-paspsimHoro perucrpa — uckomoe 3uadeane CRC-16.

®parMeHT NPpOrpaMmbl, HCIOJIb3YEeMOMH VIS pacyeTa KOHTPOJIbHONH CyMMBbI

//Boixoj u3 nporpammsl — cymma CRC-16, koTopas iepefaeTces B IMHUIO CBSI3U //HA4YMHAasI ¢ MJIajmiero Oaiira
/[*mas - ykazatesp Ha MacCcUB HHPOPMAIIUU
// dl - mmHa Mmaccusa
unsigned short int RunCRC (unsigned char *mas, int dl) {
unsigned char *ab, rabb;
inti, j;
unsigned short int Rc;
void *av;
av=&Rc;
ab=av;
Rc=0xFFFF;
for(i=0; i< dl; i++) {
rabb=masi];
ab[0]= ab[0] " rabb;
for(j=0; j< 8; j++) {
if (Rc & 0x0001) {
Rc=Rc>>1;
Rc = Rc ” 0xA001;
Telse {
Rc=Rc>>1,;
}
}
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}

return(Rc);
}
I 1
unsigned int AnswerModbusSlave(char cCmd[], int Len)
{

unsigned int h,I;

h=RunCRC (cCmd,Len);

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

h=h&O0xff;

cCmd[Len]=l;

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

}

[Iponomxenune npunoxenus K

@parMeHT NPOrpaMMbl, HCNOJIb3yeMOMH 1JIsl pacyeTa KOHTPOJbHOH CyMMbI (Ta0JIMYHBIN €110C00)

Hpe,Z[HO)KCHHHﬁ croco0 moacycTra KOHTpOJ'ILHOﬁ CYMMBI UCHTIOJIB3YCTCA I SKOHOMUH BPECMCHHU.

#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, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 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,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 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, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40

¥
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[* CRC16 Table Low byte */

static char CRC16Lo[] = {

0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2,
0xC6, 0x06, 0x07, 0xC7, 0x05, 0xC5, 0xC4, 0x04,
0xCC, 0x0C, 0x0D, 0xCD, 0x0F, 0xCF, 0xCE, 0x0E,
0x0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8,
0xD8, 0x18, 0x19, 0xD9, 0x1B, 0xDB, 0xDA, 0x1A,
0x1E, 0xDE, OxDF, 0x1F, 0xDD, 0x1D, 0x1C, 0xDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6,
0xD2, 0x12, 0x13, 0xD3, 0x11, 0xD1, 0xDO0, 0x10,
0xF0, 0x30, 0x31, 0xF1, 0x33, 0xF3, 0xF2, 0x32,
0x36, 0xF6, 0xF7, 0x37, 0XF5, 0x35, 0x34, 0xF4,
0x3C, OXFC, 0xFD, 0x3D, 0xFF, 0x3F, Ox3E, OxFE,
0xFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, OXE8, OXE9, 0x29, OXEB, 0x2B, 0x2A, OXEA,
O0XEE, 0x2E, 0x2F, OXEF, 0x2D, OXED, 0XEC, 0x2C,
0xE4, 0x24, 0x25, OXE5, 0x27, 0XE7, OXE6, 0x26,
0x22, OXE2, OXE3, 0x23, OXE1, 0x21, 0x20, OXEO,
0xAO0, 0x60, 0x61, 0xA1, 0x63, 0xA3, 0xA2, 0x62,
0x66, 0XA6, OXA7, 0x67, 0XA5, 0x65, 0x64, O0xA4,
0x6C, OXAC, OxAD, 0x6D, OXAF, Ox6F, OX6E, OXAE,
OxAA, Ox6A, 0x6B, 0XAB, 0x69, 0xA9, 0XA8, 0x68,
0x78, 0xB8, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, 0xBA,
0xBE, 0x7E, 0x7F, 0xBF, 0x7D, 0xBD, 0xBC, 0x7C,
0xB4, 0x74, 0x75, 0xB5, 0x77, 0xB7, 0xB6, 0x76,
0x72, 0xB2, 0xB3, 0x73, 0xB1, 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, Ox9E, 0x5E,
0x5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98,
0x88, 0x48, 0x49, 0x89, 0x4B, 0x8B, 0x8A, 0x4A,
0x4E, O0x8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86,
0x82, 0x42, 0x43, 0x83, 0x41, 0x81, 0x80, 0x40

h

unsigned GetCRC16(unsigned char *puchMsg, int Datalen)
{

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) ;

}

I 1

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

unsigned int h,1;
h=GetCRC16(cCmd,Len);
I=h&0xff; h=h>>8;
h=h&O0xff;

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

return (1+256*h) ;

}
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[Iponomxenune npunoxenus K

IIpuMmep 3ampoca ¢ KOHTPOJIbLHON CYyMMOM

Hms nons (Hex)
AJlpec mOTYUHEHHOTO 02
DOyHKIUA 03
Hauanbnslii agpec cr. 00
HavanpHbIii agpec mil. 00
Koi-Bo perucTpos crt. 00
Komn-Bo peructpos mui. 05
KontponbHas cymma mi. 85
KoHTposibHast cymma C. FA

7 Coo01eHus 00 ommoxKax

7.1 JInst coobenwuii 06 omubkax Gynknuonupoanus Modbus npenycmarpuBaer, 4To yCTpOUWCTBa MOTYT
OTCHUIATh OTBETHI, CBUJICTEIHCTBYIOINE 00 OmMMUOOYHOW cuTyarmu. [Ipu3HAKOM TOrO, YTO OTBET COJACPIKHT
cooOmieHue 00 omMoOKe, SIBISICTCS YCTaHOBJICHHBIN B 1 cTapimmii OuT koja pyHKuu (komanasl). [Ipumep Takoro
OTBETA C ONKMCAHUEM ToJIei mpuBeaeH B Tadbauie XK.3.

Tabauma XK.3
CerteBoii aapec Kon xoMaHs1 Kon ommbku CRC-16
01 81 02 Cl 91

MOI‘YT OBITh OTIIPAaBJICHBI OTBCThBI, UMCIOIIUC KOAbI, ITPCACTABJICHHBLIC B Ta6J'II/II_IC K4

Tabmuma XK.4
Ko ommbku Hazpanue KommenTtapuit
01 HenelictBurensHast QyHKIus Hepmonyctumeiii Homep @yHkiym B SLAVE
02 HenelicTBuTenbHBINA apec JaHHBIX 3anpoleHHbI agpec HEKOPPEKTHBII
03 HeneiictBuTenbHOE 3HAUEHNE TAHHBIX YkazaHHOe 3HaUeHHUE JaHHBIX HE noyiepkuBaercs B SLAVE

8 Komanabl nporokosaa ModBus

8.1TIporpammHOe obOecrniedeHne TpeoOpazoBaTeNisi JaBICHHUS IOICPKUBACT TPU KOMaHABI U3
CTaHIapPTHOTO MOJMHOXECTBa KOMaH 1 potokora Modbus.

B npumepax it kax 101 KOMaH/IbI TepBast Ta0IHIIA TOKA3bIBAET COCTAB 3aIpoca, BTOpast — MPABHIBHOTO
0TBeTa. 3HAYCHHUS IOJDKHBI OBITH OMKCAHBI B IIECTHAAIIATEPUYHON cucTeME.

OnHoOUTHBIE 3HAYEHUS 3aMOJHAIOT OAMTHl OTBETa C MJIAIIIMX OWTOB, HAUMHAS CO 3HAYCHHS TEPBOTO
3anpomieHHoro aapeca. OcraBmiuecss OWUTBHI 3alONHEHBI HYNSAMH. 16-pa3psaHble 3HAYSHHS JOKHBI OBITh
MoCJaHbl crapmuM Oaiitom Brepen. Llukimmueckast kontponbHas cymma CRC-16 nepenaercs mimaamum 6aiiTom
BIIEpE.

8.2UreHne COCTOSHUS PETUCTPOB XpaHeHUS (16-pa3psaHBIX IIETOYNCIICHHBIX MMEPEeMEHHBIX)— (DYHKIIHS

03h.
3ampoc, moceuika ycrpoiictea MASTER mpencraBnena B tadmuie X.5.
Tab6muna XK.5
CereBoii Kon Hucno perucTpoB Juisl YTEHUS
apec e Howmep niepBoro perucrpa (N) CRC-16
01 03 cTapriuH NI IIH CTapIIuii AT | MIaaImIviA OalT | MITQIIINA OalT | cTapiwii 6alT
Oaift Oaift

[Iponomxenne npunoxenus K
Ortger, nocsuika ycrpoiictBa SLAVE npencrasnena B Tabnuie XK.6.
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Tabauma JK.6

CereBoi Ko Hucxo
ATDeC o HKHHH Oaiit B Hanneie (NX2 6aiiT) CRC-16
/1P YHIH OTBETE
3HadYeHHS 3HavYCHUS
01 03 Nx2 1-ro perucrpa N-r? peructpa | mitajumii | crapimii
. MJI. cTapmmii | MIaamun OalT OaiiT
CT. OaliT . . .
OaiiT OaiT OaiT
8.3 Urenue cratyca yctpoiicrBa — (ynkius 07h.
3ampoc, noceuika ycrpoiictea MASTER mnpencrasnena B tabmume X.7.
Tabnuma XK.7
CeteBoii agpec Kon pyukimu CRC-16
01 07 MIL. OalT | CT. OalT
OrtgerT, noceika ycrpoiictBa SLAVE npencrasnena B Tabmune XK.8.
Tabnuma JK.8
CeTeBoif ampec Kon dyakmmm BaiiT cratyca CRC-16
01 07 X MIL Gaiit | cr. Gaiir

8.4 UsmeneHue

¢bynkims 10h.

COCTOAHUS PETrUCTPOB XPAaHCHUSA

3anpoc, nocelika ycrporictBa MASTER npeacrasiena B Tabnuie 2K.9.

Tabauua XK.9

(16-pa3psaHBIX ENOYUCICHHBIX MEPEMEHHBIX) —

CereBoii agpec

Kon dynkum

Howmep nepBoro perucrpa

YHucno perucTpos
qutst 3arucu (N)

Koi-Bo 3ammceIBaeMbIX
oait (2xN)

o ~ .| Mnangmmit TapIInit Mnaamui
01 10 Crapmuii 0aiT o ¢ pr »
OaiiT OaiiT OaiiT
Tabmuma XK.10
3anuceiBacmble qanable (NX2 6aiiT) CRC-16
3HaueHUs 3HaueHUs
1-ro peructpa N-ro peructpa MJIaIIIUN OaiT cTapummnii GaiT
cT. GaiiT ML GaliT CcT. OaifT | ML OaifT

Ortgert, nmoceiika ycrporictea SLAVE npencrasinena B Tadmure XK. 11:

Tabmuma 2K.11

CeTeBoii Konx Howmep Koi-Bo 3ammcanHbIX
CRC-16
aapec GyHKIUU MIEPBOrO PETUCTpa peructpos (N)
01 10 CTapELI 1 Mutaamuii 6aiT CTap{H HH Mnaﬂvm i Moammii 6aiit| Crapiuit 6aiT
Oaift Oait OaiT

JlaTurky moAIepKUBAIOT KOMaH/Iy 3aImycka U3MepeHui 1o obmieceTreBomy aapecy 0.
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[Iponomxenune npunoxenus K

8.5 ®opmar nepenadun JaHHBIX

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

Byte — uucno B nuanazone ot 0 10 255 (8 ABOMUYHBIX pa3psiOB).

Char — cumBon B kogupoBke ASCII (8 nBonunbIx paspsaoB). [lepematorces B MmiaaiieM Oaite perucrpa.

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

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

Crapmmii — 16-i pa3psia onpenensier 3Hak yncia (0 — monoxurenbHoe, 1 — oTpunaTensHoe).
Craprwmii 6aiiT iepenaércst B cTapiiueM 0aiTe perucTpa, Maaaiimii B Mitazmem baiire (o crangapty Modbus).

Float — uucno ¢ nnaparomieit Toukoii B quanasone ot 1,5%107% 1o 3,4x10% (32 gBouynbIX paspsaaa).
CootserctByeT MeskayHapoanomy cranaapty IEEE-754 Floating-Point Conversion.

baiiTel mepeMeHHOM TepeaaroTcs OT CTapIIero K MJaalieMy, T.€. IepBbIi epeaaBaeMblil GaiT
COJIEP>KUT TMOKa3aTellb CTEIEHH YUCIIa, CIECAYIOMNNA — cTapuInii 0allT MaHTHUCCHI, 3aT€M, COOTBETCTBEHHO —
CpeIHui ¥ MIaamuii 6alThl MAHTUCCHI.

[Ipumep:

OTBeT MOTYMHEHHOTO YCTPOUCTBA C ajjpecoM | Ha KoMaHay 4YTeHHs nepemenHou tuna float (nmeromeit
necaTHYHOE 3HaYeHue paBHoe munyc 15,94 unmun C17FOA3D (float)) naxoasiueticst B peructpe 0x07.

Hma nona 3nauenue
Anpec moTduHEHHOTO 0x01

OyukIUs 0x03
Cuétuuk GaiiT 0x04

Hannblie (peructp 0x07) ct. OaiT 0xC1

Hanusie (peructp 0x07) mir. 6aiT OX7F

Hannbie (peructp 0x08) ct. OaiT O0x0A

Hanusie (peructp 0x08) mir. 6aiT 0x3D
KonTponbHasi cymma cT. 6aiT 0x31
KonTponbHast cymma mit. 6ait 0x66

9 Onucanue KOMaHJ

9.1 Onucanue peructpoB npeodbpazonarens sepcuu 2.0
9.1.1 Onucanue perucTpoB, IOCTYIHBIX MO YTCHUIO M 3alMCH, COXPAHSEMBIX B IHEPTOHE3aBHCHMOM
namsiTi, mpuBeeHo B Tabmuie JK.12

Tabnuma JXK.12 — Peructpsl, 1OCTyIHBIE 110 YTSHUIO U 3aIMCH, COXPaHIEMbIe B JHEPTOHE3aBUCUMON TTaMSITH

Anpec peructpal Anpec Gaiita OnwcaHne U OMyCTUMOE 3HaYeHue Oaiita

Crapumii 6aiit Pezeps
0000h

i i *
Motagumii Gaiir Anpec ycrpoiicta B maTepdeiice cesasu (01h*...FOh)

Howmep BHyTpeHHero auamna3oHa

Crapmuii 0aiT
(1 MHOTOIMATIA30HHBIX )

Pa3zmepHOCTh BBIXOJIHOM BETUUUHBI

0001h — 0 — % or BepxHero npejena u3MepeHui
-1—Tla
Munanmmii 6aiT —2"—«klla
-3 —MlIla
— 4 — xrc/em?
— 5 — kre/m?

[Iponomxenne npunoxenus K
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[Iponomkenne tabmuier JK.12 — Perucrpel, OOCTYNMHBIE TIO UTEHUIO W 3alHCH, COXpaHsAEMbIe B
SHEPrOHE3aBUCUMOMN aMATH

Anpec peructpa| Anpec Oaiita Onrcanye U AOIMyCTUMOE 3HaUeHHe OaiiTa
[MocrosiHHas nemnupoBaHUs
0*-0c

1-02c

2-04c

3-08¢c

4-16¢

5-3,2¢

6-64c

7-128¢c

8-266¢C

Munammmii 6aiT He ncronp3yercst

0002h Craprmmmit 6aiT

CkopocTb 00OMEHa 110 JIMHUH CBSA3H, OO

0 — 1200; 1 — 2400; 2 — 4800;
3" —9600; 4 — 19200; 5 — 38400;
6 — 57600; 7—115200

0003h [Mapurer

0" — 4eTHOCTH

Munanmmii 6aiT 1 — HeueTHOCTh

2 — OTCYTCTBHE IapUTETA, 2 CTOIOBEIX OMTa
3 — OTCyTCTBHE mapuTeTa, | CTONmoOBBIH OUT

Crapmuii 6aiT

[Mocrosunas nemndupoBanus B cekynaax 0%-26,6 ¢ (uucio ¢ miaBaromei

0037h 0038h o
3aMsATON)

) 3Ha‘ICHI/I$I, 110 YMOJYaHHUIO. VcTaHaBIUBaIOTCS 1P BOCCTAHOBJICHUM 3aBOJACKHX HACTPOCK.

9.1.2 Omnucanwme peructpoB O3V, MOCTYNMHBIX MO YTEHHUIO U 3alUCH, IpuBeaeHO B Tabmume XK.13.

Ta6nuua JK.13 — Peructpst O3V, nocTynHbIE O YTEHHUIO U 3aITUCH

Anpec Anpec
perucTpa Oaifra
0010h 001Bh Pesepn

Onmucanue u A0IIyCTUMOC 3HAYCHUC Oaiita

001Ch 001Dh Bennunna xoppekuuu napamerpa (4uciio ¢ IIaBaroei 3ansiToi)

PINCOD peructp pa30I0KHpOBKY pa3pelIeHns H3MEHEHHs TapaMeTPOB ¢ KpaHa

001EN natuuka yepe3 MODBUS

001 — ycTaHOBKa HU)KHETO 3HAYEHUsI PABHBIM HYJIIO;

003 — koppekuus HIKHEro 3HaueHus1, B % o BIIM, Ha BenuuuHy, panee
3anucanHyo 1o ajapecy 001Ch...001Dh;
Crapmmmit 004 — ycraHoBKa BepxHero 3HaueHus1, cooteTcTBytoiiero 100 % BIIU;
Oaiit 008 — 3amyck u3mepeHuii;
00Ch — koppekius BepxHero 3HaueHus, B % o BIIU, Ha BennunHy, paHee
001Fh samucannyo mo aapecy 001Ch...001Dh

010h — Bo3BpaIieHHE 3aBOJACKUX HACTPOCK

TMoBTOpHAas MHUIMANH3AIUS JaTdrKa. 3amuch 6aita 005Ah mpuBenér k copocy
MHUKPOKOHTPOJLIEPA, TIOCIIE Yero 3HaYeHne OyieT 0OHYIIeHO.

Komanna ncnonb3yeTcs mociie M3MepeHnst PErHCTPOB, PACTIONI0KEHHBIX 110
anpecam 000h...00Fh, s Toro, uToObI 3anucanHas nHdGopmaius 00padaThIBaIaCh
MHUKPOKOHTPOJIIEPOM (0€3 BBIKIIOUSHHUS ITUTAHHS)

Miammi
OalT
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ITponomxenue npuioxxenus 2K

9.1.3 Onucanwne peructpoB O3V, MOCTyMHBIX 110 YTEHUIO, TIpUBEIeHO B Tadimie JK.14.

Tabmuna ’K.14 — Peructpsl O3V, 10CTynHbIE TOIBKO 110 YTEHUIO

Anpec
perucTpa

0004h... 0005h| Co crapmiero Oatita

Anpec Gaiita Onucanne u IOMyCTHIMOE 3HaueHue OaiTa

BIIM nmonk30BaTelis, B yCTAHOBJICHHBIX SAMHHUIIAX U3MEPEHHUSI (HCIIO C
TJIABAOIICH 3aIsITON)

HIIN nonp3oBarensi, B yCTAHOBICHHBIX €IWHUIIAX U3MEPEHUS (IHCIO C

0006h... 0007h| Co crapiiero Oatita . 2
UIABAOMIEH 3a1mITOM)

Crapmuii 0aiT Kon yerpoiictsa. 3nauenue 11h
0020h o > = v
Munagmmii Gait 3aBoACKOI HOMEp YCTPOMCTBA, cTapLInid OalT
Crapmmmii 6alT 3aBoJICKOI HOMEp YCTPONCTBA, CpeTHUI OalT
0021h 3aBOJICKOI HOMEp yCTPONCTBA, MITA A OAlT
Munanmmii 6ait 3aBoCKOI HOMEp YCTPOHCTBA BBIYHCIISIETCS 10 hopMyJIe:
N = 65536xHi+256xMID+Lo
0022h Craprmmii 0alT Bepcus I10, kox ASCII, mepBeIii cCHMBOJI
Munaammii 6aiT Bepcus I10, kog ASCII, BTopoit cuMmBoa
0023h Crapumii 6aiT Bepcus 110, xon ASCII, Tpetnii cumBo
Mitagmmii 6at Bepcus [10, kog ASCII, yeTBEpTHIi CHMBOI
0024h... 0025h| Co crapiero Gaiita Bepxunii npenen nzmepenns, lla (yrcno ¢ nmaBaromieit 3amsroii)
Peructp craryca.
— Out 0 — maTtyrk paboTaeT HOPMAITBHO
— Out 1 — neperpy3ka no aasinenuto (oonee 120 % BIIN)
— Out 2 — BBIXO[ 32 Tpezens mo kanamy 1 (Up)
0026h Crapuiuii 6ait — 6uT 3 — BBIXOJ 3a mpeessl o kanany 2 (Ut)

— OuT 4 — BBIXOJ AaBJICHUS 3a mpenenl -12,5%

— Out 5 — BBEIXO[ AaBNeHUs 3a peneisl 112,5%

— out 6 — ALl HencnpaBen

DTOT PEruCTp TAKXKE MOYKHO MTPOYUTATh KoMaH 10 07h
Muaimmii GaiT Peseps

. 3HaueHWEe BBIXOJHOTO CHIHala B YCTAHOBJICHHBIX EIMHHIAX (YHCIO C
0027h...0028n | Co crapriero 6aiita . . Y (
IUIABAIOILEN 32 TOM)

N 3HaueHHe TeMieparypbl u3MepsieMoil cpeapl B C° (4mciio ¢ InIaBaroliei
0029h... 002Ah| Co crapiuero Oaiita patyp p pext ( H

3arnsToil)
002Bh... . 0 . .
002Ch Co crapmurero Oaiita 3HaueHne TemnepaTypsl Kopiryca B C° (YMCIIO ¢ MIaBaroIei 3ansiTon)
0046h. . .0047h Mnaz[mnun 6aUI/1T KomnyectBo nuamna3oHoB B gatduke 4ucio oT 1 7o N
Crapmuii 0aiT Peseps

9.2 ®opwmar Bepcuu 110
Bepcus 4.00 0x34 Ox2E 0x30 0x30
9.2.1 IIpeo6pazoBanue uucna ¢opmara 1EEE754 B gecATHYHBIM BUA OCYIIECTBISETCS CIEAYIOLIMM
o0OpazoM:
1) Coxpanenue crapiiero oura 1 Oaiita (3HaKa 4ncia);
2) Cnur 1-ro u 2-ro 6aiiToB Ha 1 MO3MIIMIO BICBO JUIS MOJTy4eHUs B 1-M OaiiTe mokasarels CTEICHH;
3) CnBur 2-ro Oaiita BipaBo Ha 1 OUT ¢ YCTaHOBKOH cTapIiero Oura;
4) Tpeobpa3oBanue 2—4 OAHTOB B LIEJI0C
baiit 2 X 65536 + baiit 3 % 256 + baiit 4;

5) YMHOXeHHE MOMyIeHHON BeJTMYHHbI Ha 2 B cTeneHu (6ait 1-150) 1 BoccTaHOBIICHHE 3HAKA YHCIIA.
IIpumep:

00000000h =0

3F800000h =1

C1CCCCCD =-25,6
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[Iponomxenune npunoxenus K
9.3 Orpanunuenust UH(HOPMAITMOHHOTO OOMEHa

9.3.1 IIpeobpazoBaTenu o0ecleunBarOT May3y IEepel HadyajaoM OTBETa He MeHee 3,5 OalT myisg ckopocTen
obmena 1,2-19,2 k6ox unu 1,75 mc s ckopocreii 38,4—115,2 x6ox.

9.3.2 MakcuMaabHOE KOJIMYECTBO PETUCTPOB sl OHOM oneparuu urenust — 75 (150 GaiitoB); 3amucu — 4
(8 GaiiToB).
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Hpuniaoxenune U

I/IHCprKIII/IH M0 MOHTAXKY Ka0eJbHbIX BBOJ10B

(Ha mpumMepe MHCTPYKIMH 110 MOHTAXKy 3aBOJIa B3PBIBO3ALIUIIICHHOT'O 000y 10BaHHS
000 «Koprem-T'opanrex»)

KaGenbHbiii 8Boa1 Tna FG11 misg HeOpoHUpoBaHHOTO Kabdens

1

: : 2
s ;
4

CocraB kKa0eIBLHOTO BBOIA:

KOPILYC BBOAA
YIUIOTHUTEIBLHOE KOJIbLO
KOMIIPECCHOHHOE KOJIBLIO
IPWKHUMHAs raiika

YcraHoBka BBOJa

HeapMupoRaHHKI Kabenb 1

0 2.

I ==

KaGensusiii 8801 Tina FGALIl s OpoHUPOBAHHOIO Kadess

ITonroToBka apMHUPOBAaHHBIX U OPOHUPOBAHHBIX Kabemei

HAJICTh YIUIOTHUTEIFHOE ¥ KOMIIPECCHOHHEIC
KoJIbIIa 2 ¥ 3 BMeCTe ¢ raiikoi 4 Ha kabeJb;
BBEPHYTH KOpITyC BBOAa | B 000pymoBaHue;
3aTSHYTh raiiky 4.

IToxroroBka 6poHn
hmin=gesicoTa
\ OpOoHE3KUMAIOIIETO
7 KOJIblIa+2 MM Makc.

Puc. A

i !
i -

(6ponezaxxuMaromui
Kopiyc 6)

Puc.A OtkpeiTHe OpOHU
Tiepe/t COeIMHEHHEM C
KopmycoMm 6 u

257 Mim, ‘

OKpaHUPOBAaHHBII Kabens co Kabens ¢ omeTkoit
Kabemn CTaJIbHOM METaJUIMYEeCKOM
OILICTKOM JICHTOH
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[Iponomxenune npunoxenus 1

CocraB Ka0OelIbHOro BBOA

1. xopmyc BBOsIa

2. YIUIOTHUTENBHOE KOJBIO JJIs BHYTPEHHEH
000J109KH Kab0est
BHYTPEHHEE KOMIIPECCHOHHOE KOJIBIO
BHEIITHEE KOMIIPECCHOHHOE KOJIBIIO
MIPOMEXyTOUHas! MypTa
YIUTOTHUTEIHHOE KOJIBIIO JIJIsl BHEIITHEH
000JI0UKHU

7. 3akuUMHas raiika
[TPUMEYAHUE.
I[lpy  MoOHTaxke BBOAA  HEOOXOMUMO  YCTAaHOBUTH
KOMIIPECCHOHHOE KOJIBIIO 3 B COOTBETCTBHH C YKa3aHHOU
Ha HEM TOJIIMHOW OpOHU.

ook w

YcraHoBka BBOJa:
Buemmnss 3axum OpoHn BuyTpennss 1 BBEPHYTH KOpIIyC BBOJA lec HpOK']-IarHKOfI 2B Kopiyc
obonouka puc A obosouxa 060py11013aH1/1;1
2. HajeTh neTamd 7, 6, 5 omHy 3a Opyrod Ha Kabenb u
Ha>XUBUTH HC 3aTATHUBaAsA,
3. HajeTh KOJbIO 4 Ha OPOHIO;

3N, o 4. pacnpaBuTh OPOHIO sl 3aKMMa KOJIbIIa 3 C KOJBIIOM 4;
! . . 5. mocne coerHeHns yOeTUThCS, UTO CHAPYIKH HE OCTAIOCH
OpoHH, T. K. 3TO MOXeET MoMeliaTh coopke BBojaa 1. Ecnu
! 3TO MPOU30IILIO, yIATUTH TOpUaIine GparMeHTsl OpOHHU;

6. BCTaBUTH BHYTPCHHIOI 000JOUYKY KaOens B YIUIOTHCHHUE
2 v 1Ba cOOpaHHBIX KobLa 3 U 4, yOeJUBIINCH, IYTO OpOHS
HaJIe)KHO 3auKCHpOBaHa;

7. 3aTSAHYTH NPEJBAPUTEIILHO COOpaHHbIE AeTalH (CM. II. 2).
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IMpuaoxkenue K

Koabl KOMIJIEKTOB MOHTAKHBIX YacTed U JONMOJHUTEIbHBIX ONMIUIA MOCTABKH

Taoauna K.1 — JlonmoJHUTeIbHASI KOMILJIEKTAUA U ONIUU OCTABKH

Kox

Onucanmne

Buenmnmnii
BHUJ

/THO

Tabnmuka u3 HepKaBeromel ctanu pasmMepamu 57,4x20 MM, yCTaHOBJIEHa Ha
npeoOpa3oBaTeib Ha IENOYKe U3 HeprKaBeroliel ctand. MapKupoBKa 1o 3anpocy
MOKYTIaTeNsl, JNIMHOM He Oonee 32 CHMBOJIOB, HE OTOOpaXkaeTcsl B YCIOBHOM
0003HaUCHNH TTpeoOpa3oBaTEII.

ITIIO|XXX|

Tabnuuka U3 HepkaBerolel cranu pasmepamu 57,4x20 MM, ycTaHOBJICHA Ha
npeoOpa3oBaTeib Ha IENOYKe U3 HepyKaBelollel ctani. MapkupoBka oToOpaxaeTcst B
ycioBHOM 0603HaYeHny npeodpaszosarens B Buge: /TTIO|XXX], roe XXX —
MIPOM3BOJIbHAS MAPKUPOBKA TIO 3aIIPOCy MOKYTATENs, JITHHON He Ooree 32 CHMBOIIOB.

/TG

Tabnuuka u3 HepkaBeromed cramu pasmepamu 110x40 MM, ycraHoBieHa Ha
npeoOpa3oBaresib Ha IIEMOYKE M3 HepxKaBeromel craau. MapKupoBKa IO 3ampocy
MOKyTIaTeNst, AMWHOW He Oomee 32 CHMBOJNOB, HE OTOOpaxkaeTcs B YCIOBHOM
0003HaYeHNH peodpa3zoBaTelsl.

ITIB|XXX|

Tabnmuuka u3 HepkaBeromed cramu pasmepamu 110x40 MM, ycraHoBieHa Ha
npeoOpa3oBartelib Ha IIEMOYKe U3 HepiKaBerollel crtami. MapkupoBKa 0TOOpakaeTcs B
ycIoBHOM o00o3HaueHun Ipeobpasosarens B Bume: /TIIBXXX|, rme XXX -
IPOM3BOJIbHASL MAPKHPOBKA I10 3aMPOCy MOKYIATENIs, [UTHHON He Oosiee 32 CHMBOJIOB.

Onuun nocrasku 1 KMY, nocrasiisiemble B KOMILIEKTe ¢ peo0pa3oBaTesieM AaBJIeHUS

IIC

OJEeKTPOHHBIN MACTIOPT-CKaH HaNpaBIsieTCs KOHTPAreHTY B 3JIEKTPOHHOM BHUJIE TIPH
OTIpY3KeE.

JIKT

B KOMIUIEKT MOCTaBKH BKJIFOUEH JINCT KAIMOPOBOYHBIX JJAHHBIX ITPEOOpa3oBaTeis
JIaBJICHUSL.

JIKJIP

B KOMIIIEKT MOCTaBKH BKIIIOYECH JIUCT KaJ'II/I6p0BO‘IHI>IX JaHHBIX npeo6pa30BaTen;[
JaBJICHHUS B 060pe C pa3aCIMTCIICM CpCA.

JITH

B KOMIUIEKT MOCTaBKH BKJIFOUEH JIUCT MapaMeTPOB HACTPOMKH MpeoOpa3oBaTeis
JIABJICHHUS.

3D

KoHTpareHTy mpeaocTaBisitoTcs TBepAoTeabHbIe 3D-Moaenu B COOTBETCTBUH C
3aKa3aHHOW HOMEHKJIATYpOH mpeoOpa3oBaTerisl.

CK3

B KOMIIIEKT NOCTaBKM BKJIFOUEH COJIHIIE3ALUIUTHBIN KO3BIPEK TYHEJIBHOTO THIIA.

HII20

Hurmens nox capky D14d10 u3 HepkaBerolei cTaiy, B KOMIUIEKTE € IJIOCKO#
MEIHOH MPOKIIAIKOM, C HAKUIHOM raiikoii ¢ pe3pboit M20x1,5

HII20Y

Hunmens moa cBapky D14d10 u3 yriepoaucToii ctaiu, B KOMILIEKTE € TUIOCKON
METHOM MPOKJIAJKON, ¢ HAKUIHOM raifkoit ¢ pe3ndoit M20x1,5

HIT20r

Hunmnens mo cBapky D14d10 u3 cramu 09T2C, B KOMIUIEKTE C IUIOCKOH MEHOM
MPOKJIAJIKON, C HAKUIHOM raiikoi ¢ pe3pboit M20x1,5
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Taouuna K.2 — Kponmreiinbl KpenJjieHus npeodpa3oBareJieii JaBjieHust

[Iponomxenue npunoxenus K

Kon

Onucanmne

Buenmnnii Bujg

K3

Kponmrreitn K3 npeanaznadex st KperuieHUs TaTIYMKOB
JABJICHUS C IUAMETPOM KopIryca 27 MM Ha IJIOCKYIO
maHenb. Marepuai — OIIMHKOBAaHHAS CTalb.

K3n

Kponmreitn K31 npeanasHadeH a1 KperIeHHs JaTIUKOB
JaBJICHUS C TUaMETPOM KopIryca 27 MM Ha INIOCKYIO
nanens. Marepuan — Hepkaperoras cranb 03X17H14M3
(anmamor AISI 316L).

CK(n)

Kponmrreitn CK(IN) npennasnaden A KperieHUs
JATYNKOB JABIICHUS C JUaMETPOM Kopityca 27 MM Ha TpyOy
050 MM (2") nM Ha TUIOCKYIO IaHenb. MaTtepuan —
OIIMHKOBAHHAS CTAlb.

CKu(IN)

Kponmrreitn CKu (/1) npennaznadeH 11 KperieHus
JaTYMKOB JaBJICHUS C JMaMETPOM Kopiyca 27 MM Ha TpyOy
050 MM (2") nM Ha IIOCKYIO HaHenb. MaTtepuai —
Heprkaseromias crains 03X17H14M3 (anamor AlISI 316L).

CK(D)

Kponmreitn CK(JIJ1) npenHasHaueH st KperIeHHsI
JaTYMKOB JaBJICHUS C JUaMETPOM Kopiyca 27 MM Ha TpyOy
050 MM (2") nM Ha IUIOCKYIO HaHenb. MaTtepuan —
OIIMHKOBaHHAS CTAaJb.

CKu(J11)

Kponmreitn CKu(/I/1) npeaHasHaueH ajis KperieHHs
JaTYMKOB JIaBJICHUS C JMaMETPOM Kopiyca 27 MM Ha TpyOy
050 MM (2") 1M Ha TUIOCKYIO HaHenb. MaTtepuan —
Heprkaseroas crans 03X17H14M3 (ananor AlISI 316L).

Kponmreitn T npeana3HadeH Uil KpEIUIEHNs KIalaHHbBIX
6noxoB(manudonsaos) BKH3, BKHS5 u mpeoOpasoBareneit
nasnenns CIAB-SMART-HII-S Ha tpy0y @350 MM (2") unm
Ha IIJIOCKY!O ITaHeb. MaTepuan — OLIMHKOBAaHHAs! CTallb.

T

Kponmreitn TH npenHa3HadeH Uil KPEIUIEHUS KIalaHHbIX
omoxor(manugoinsao) BKH3, BKHS u npeodpa3zopareseit
nasnenns CIAB-SMART-HII-S Ha tpy0y @350 MM (2") unm
Ha TUIOCKYIO NaHesb. Marepuai — Hep)KaBerolas CTallb
03X17H14M3 (ananor AlISI 316L).
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Tadauna K.3 — Koa 3s1iekTpuyeckoro coeimHuTeN st

[Iponomxenue npunoxenus K

Kon

Onucanune

Bueninnii Buja ka0eJILHOI0 BBOJA

OtcyrcrByer

be3 kabenbHOTO BBOAA/IEKTPUIECKOTO COSTMHUTEIIS.

Crenenb 3ammrthl  kopmyca: |P66, IP67 mnpu npumenenun
KaOeIbHOTO BBOJAA COOTBETCTBYIOILCH CTENCHM 3alUThl  OT]
MPOHUKHOBCHHUSL.

[Mpu BHIOOpPE CTOPOHBI YCTAHOBKH SIEKTPUYECKOTO COCAMHUTEIS
(xox I mym JI) Ha IPOTHBOMIOJIOKHYIO CTOPOHY.

HIP14a*

[lItencenbHbIi pazpém: Buinka 2PM14.
Crenens 3amutsl 1o 'OCT 14254 — IP54.

IP14*

LlITericenbHBII pa3béM: Briika 2PMI'14.
Crenens 3amutsl 1o [OCT 14254 — IP66/1P67.

427
T

HIP22a*

[ltencenpHpIi pa3béM: Bunka 2PM22.
Crenens 3ammThl 1o T OCT 14254 — IP54.

mp22*

[lITencenpHblil pa3bém: Buiika 2PMI22.
Crenens 3amutsl 1o [OCT 14254 — IP66/1P67.

75 mox

0

GSP*

Bunka GSP 3 M20 Hirschman DIN43650A.
Crenenp 3amutsl o 'OCT 14254 — IP66/1P67.

KO01*

KaGenpHbIi BBOA ¢ pe3p00it M20x 1,5 aiist HEOpOHUPOBAHHOTO
Kabenst TuameTpoM 7—12 mm.

Matepuran — HUKEITHUPOBAHHAS JIATYHb.

Crenens 3ammtsl 1o [OCT 14254 — IP66/1P67.
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Iponoskenue Tadauubl K.3 — Ko 3jiekTpuueckoro coeimHUTEIA

[Iponomxenue npunoxenus K

Kon Onmncanmne Buemrnnii Bua ka0eJJLHOT0 BBOJA
KaGenpHbIi1 BBOA ¢ pe3pboit M20x 1,5 A HeOpOHUPOBaHHOTO = = mar
KabOeIst quamMeTpoM 6—12 M.
Marepuan — HUKEJIMPOBaHHAS JTaTyHb.
Ko01.1* |Crenens 3auutel mo 'OCT 14254 — IP66/1P67. 5
!
KabenmbHbII BBO ¢ pe3bboit M20x%1,5, st HeOpOHUPOBAaHHOTO - Sas -
kaGenst nuamerpoM 10—14 mm. T
Marepuan — HUKEJIMPOBaHHAS JTaTyHb. ‘
Ko01.2* |Crenens 3amutsl no I'OCT 14254 — IP66/IPG7. 3 -%—- S
| .; I ‘._{ i
KaGenpHbIi BBOA ¢ pe3pboit M20x 1,5 At HeOpOHUPOBAHHOTO e
Kabenst TuameTpoM 6—12 mm.
Marepuan — HEWUIIOH. 'l
K01.3* |(Crenens 3amumThl 1o TOCT 14254 — IP54. 3|
:'.’|
KaGenpHbIi BBOA ¢ pe3pboit M20x 1,5 At HeOpOHUPOBAHHOTO
Kabemst TuameTpoM 6—12 mm. - a5 _
K02 Martepuan — Hep>KaBeroLas CTalb. .
Ex-mapkuposka 1Ex db 11C Gb. I | [
Crenensp 3amutsl o [OCT 14254 — IP66/1P67. 2 o
KabenpHbI# BBOJ ¢ pe3r0oit M20x%1,5 miis HeOpOHHPOBAHHOTO 8| <
Kabens auameTpoM 6—12 M. ! — ‘
K03 MaTteprian — HUKEIMPOBAHHAS JaTyHb. e _\\- -
Ex-mapxuposka 1Ex db 11C Gb. = e
Crenenp 3amutsl o [OCT 14254 — IP66/1P67.
KabenbHbIit BBOJ ¢ pe3nboit M20x1,5 st OpOHUPOBAHHOTO tn . 75 mox
KaOenst nuameTpoM 6-12 MM 1 tuametTpoM Oporu 9-17 Mm. %
Marepuain — HepJKaBeroIIas CTalb. -
K04 Ex-mapkuposka 1Ex db 11C Gb. ]::4 )
Crerenp 3amutsl o TOCT 14254 — 1P66/IP67. - A
N\ \
28 \S5% \ 5%
KaGenbHbIil BBOA ¢ pe3sboit M20x 1,5 mist GpOHHPOBAHHOTO i ' ons
KaOenst nuamerpoMm 3-15 MM 1 tuamerpoM OpoHH 9-25 MMm. é
Marepuan — HepXKaBelollas CTajb. >
Ko04.2  [Ex-mapkuposka 1Ex db I1IC Gb. NN @ 11 =
Crenens 3amutsl o [OCT 14254 — IP66/1P67. &
\sx S\ S7
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[Iponomxenue npunoxenus K

Iponoskenue Tadauubl K.3 — Ko 3jiekTpuueckoro coeimHUTEIA

Kon Onmncanmne Buemrnnii Bua ka0eJJLHOT0 BBOJA
KaGenbHbIi1 BBOA ¢ pe3pboit M20x 1,5 amst GpoHHPOBaHHOTO 75 max
Kabems quameTpoM 6—12 MM, guameTpoM OpoHH 9-17 MM.
Marepuan — HUKEJIMPOBaHHAS JTaTyHb.

MIRTS

Ex-mapkuposka 1Ex db 11C Gb. - 'r ] .
K05 Crenens 3amutel 1o 'OCT 14254 — IP66/1P67. - L g
| =
576 \ 525 526

KabenbHbII BBOA ¢ pe3bboit M20x%1,5 miist OpoHHPOBAHHOTO ey

Kabems quameTpoM 3—15 MM, guameTpoM OpoHH 9-25 MM. 3

MaTtepuran — HUKEITMPOBAHHAS JIATYHb. § =

Ex-mapkuposka 1Ex db 11C Gb. ' — "
K05.2 Crenens 3amutsl o [OCT 14254 — IP66/1P67. ===t _';'d'_' w

KabenpHbI BBOJ ¢ pe3rboit M20x% 1,5 mist HeOpOHHPOBAHHOTO
Kabemnst TuameTpom 5,5—-14 mMm.

K06 Martepuai — HepKaBeIoIasl CTalb. 45
Ex-mapkuposka 1Ex db 11C Gb.
Crenenb 3auutsl o [OCT 14254 — 1P66/IP67. ]

MARIS

KaGenpHbIi BBOA ¢ pe3pboit M20x 1,5 At HeOpOHUPOBAHHOTO
Kabemnst tuameTpom 5,5—-14 mm.

K07 Marepuan — HUKEITHPOBAHHAS JTaTyHb. -
Ex-mapxuposka 1Ex db 1IC Gb. ok e
Crenenb 3auutsl o [OCT 14254 — 1P66/IP67.

Kab6enpHbIi BBOJ ¢ pe3nboit M20x%1,5 s OpoHHPOBaHHOTO
KaOenst nuamerpom 5,5-14 mm u nuamerpom 6ponn 10-19 mm.

Marepuai — HepsKaBeroIas CTalb. " 70 mox
K08 al

Ex-mapkuposka 1Ex db 11C Gb. g

Crenens 3amutsl 1o [OCT 14254 — IP66/1P67. X =

#33

KabenpHbIi BBOJ ¢ pe3n0oit M20x% 1,5 miist OpoHMPOBAaHHOTO i N =
kaOest tuameTpom 5,514 MM, tuametpom 6poru 10-19 mm. : :
Marepuan — HUKEJIMPOBaHHAS JIaTyHb. \
K09 : -
Ex-mapkuposka 1Ex db 11C Gb. &/ \& \SH
Crenenp 3amutel o 'OCT 14254 — IP66/1P67.

*- CoeIMHUTEIN TOJBKO Ui o01enpombiiieHHoro ucnonaenus u CJIB-SMART-Ex
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[Iponomxenue npunoxenus K

Iponoskenue Tadauubl K.3 — Ko 3jiekTpuueckoro coeimHUTEIA

Kon Onmncanmne BHemrnnii Bu Ka0eJLHOT0 BBOAA
KabenbHBIH BBOA 111 HEOPOHUPOBAHHOTO KaOesst ISt MOHTaXa 5
B METAIOPYKaBE WM TPyOHOU MPOBOJIKE, BHEIITHEE 5
npucoearHeHue - G1/2 BHyTpeHHSS. oy s N S
MaTtepuan - HepKaBeroIas CTalb. 8 38

K20 Ex-mapkuposka 1Ex db 1IC Gb ”
JTnameTp kabens 6-12 mm. —}— &
Crenens 3amurel 1o 'OCT 14254 — IP66/1P67.

KaGenpHbI BBOA 111 HEOPOHUPOBAHHOTO Ka0esl ISl MOHTaKa e -
B METAJUIOPYKABE C YCIOBHBIM MPOXO0I0M 12 MM.
K20(/1y12) Ex-mapkuposka 1Ex db 1IC Gb.

luameTp xabens 4-9 mm.

Crenenb 3amutsl o [OCT 14254 — IP66/IP67.

LT
EAgS

KabGenpHBII BBOJ 1J1s1 HEOPOHUPOBAHHOTO KaOels AT MOHTaXa
B METAJUIOPYKaBE C YCIOBHBIM MIPOXOAOM 15 MM.
Ex-mapkuposka 1Ex db 11C Gb.

K20(Jy15) |[duamerp xabens 6-12 mm. _%
Crenenb 3amutsl o [OCT 14254 — |IP66/1P67. I i — }

M2O15
&
3

#2285

KabGenpHBII BBOJ 1J1s1 HEOPOHUPOBAHHOTO Ka0eIs AT MOHTaXa
B METaJUIOPYKaBE C YCIOBHBIM MPpoxoa0oM 20 MM
Ex-mapkuposka 1Ex db 11C Gb.

K20(y20)  |[uamerp xabems 6-12 mm.

Crenenb 3amutsl 1o [OCT 14254 — |IP66/1P67. ‘H‘ i

MEBTS

—
833

26| 5% |

KaGenpHOe coenuHeHue y1si HEOPOHUPOBAHHOTO KaOest 1Ist
MOHTaXka B METAIJIOPYKABE C YCIOBHBIM MPOXOJIOM 16 MM.
MuHIMaNbHBIA BHYTPEHHUN AMaMeTp MeTaiopykasa 14,7 MM.
MaxkcumanbHbI BHEIIHUN THaMETp MeTaJlopyKaBa 21 MM.
Martepuan kabelnbHOro BBOJIa — HEPXKaBEIOIIask CTallb. N

S0 ety

K20.0.1(/ly16) 10 i )Y

[TepexoaHUK OTCYTCTBYET. =
sz sx]| su| sz \ s

Matepuan agantepa — HEp>KaBeroIas CTallb.

Ex-mapkuposka 1Ex db 11C Gb

/Tnametp xabemnst 6-12 mm.

Crenenb 3amutel no OCT 14254 — IP66/1P67.

KabenpHOE coeHEHUE ISl HEOPOHUPOBAHHOTO KaOems Iyis
MOHTa)Ka B METAIJIOPYKABE C YCIOBHBIM MPOXOJIOM 16 MM.
IMuUHUMAaNTbHBIN BHYTPEHHHUH JUaMeTp MeTautopykasa 14,5 M.
IMakcrManbHbIN BHEITHUN JUaMETp MeTaluIopyKasa 22,5 MM.
Matepuan kabeITpHOrO BBOAA — HEPKABEIOLIAs CTAJIb.
TIepexoITHUK OTCYTCTBYET.

Martepuan aganrtepa — OHMHKOBaHHAS CTalb.

Ex-mapkuposka 1Ex db 11C Gb

/Inametp xabemnst 6-12 Mmm.

Crenens 3anutsl o ['OCT 14254 — |IP66/1P67.

MEG]S

MRS

K20.0.3(/1y16)

#37
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Iponoskenue Tadauubl K.3 — Ko 3jiekTpuueckoro coeimHUTEIA

[Iponomxenue npunoxenus K

Kon

Onucanune

Buemnnii Buja ka0eJJ-HOI0 BBOJA

K20.0.1(Ty18)

KabensHOE coenuHenue 1yisi HEOPOHUPOBAHHOTO KaOest ISt
MOHTaKa B METAJIOPYKABE C YCIOBHBIM MPOXO0I0M 18 MMm.
IMuHUMAaNbHBIN BHYTPEHHUN [uaMeTp MeTaiopykasa 16,9 M.
MaxcumanbHBIA BHEITHUHN TUaMETp MeTaiiopykasa 24,5 M.
Matepuan kabeIpHOr0 BBOAA — HEPKABEIOLIAs CTATIb.
[IepexOJHUK OTCYTCTBYET.

Matepuan agantepa — HEp)KaBeroIas CTalb.

Ex-mapkuposka 1Ex db 1IC Gb

Tuametp xabems 6-12 mm.

Crenenb 3amutel 1o 'OCT 14254 — IP66/1P67.

| Q7 imax

| MIKIS

25

|'I Y, ¢

szl sm| sw|  sw) 532

K20.0.1(/1y22)

KabensHOE coenuHenue 1yisi HEOPOHUPOBAHHOTO KaOest ISt
MOHTa)Ka B METAIIOPYKABE C YCIOBHBIM MPOXOJIOM 22 MM.
IMHUHMMAaNTbHBINA BHYTPEHHUN AMAMETP MeTaiopykasa 19,1 mm.
MakcHMalIbHBIN BHEITHUHN THaMeTp MeTaJIopyKasa 26,5 M.
Matepuan kabeIpHOr0 BBOAA — HEPKABEIOLIAs CTATIb.
[IepexOJHUK OTCYTCTBYET.

Marepuan agantepa — HepKaBeroIas CTalb.

Ex-mapkuposka 1Ex db 11C Gb

/Inametp xabemns 6-12 mm.

Crenens 3amurtsl 1o [OCT 14254 — IP66/1P67.

7 max

METE

K20.1.1(/Ty25)

KabenbpHOE coeMHEHHUE 1T HEOPOHUPOBAHHOTO KaOest st
MOHTa)Xa B METAJUIOPYKABE C YCIOBHBIM IPOXOAOM 25 MM.
IMHUHMMANTBHBINA BHYTPEHHUN AUAMETP METAUIOpyKaBa 24 MM.
MakcuMalIbHBIN BHEITHUHN THaMeTp MeTaJiopykasa 33,5 M.
Marepuan kabeTbHOTO BBOIa — HEPIKaBEIOLIAs CTalIb.
Marepuai nepexoJHuKa — Hep KaBeromas CTab.

Marepuan ajantepa — Hep)KaBeroIas CTalb.

Ex-mapkuposka 1Ex db 11C Gb

/InameTtp xabemns 6-12 mm.

Crenenp 3amutsl o [OCT 14254 — |IP66/1P67.

MOTS

K20.1.3(11y25)

KabenbpHOE coeMHEHUE I HEOPOHUPOBAHHOTO KaOeIs st
MOHTaXKa B METAIJIOPYKABE C YCIOBHBIM MPOXOJIOM 25 MM.
IMHUHMMAaNBHBINA BHYTPEHHUN AMAMETP METalIopykasa 23,7 MM.
MaxkcumanbHbI BHEIIHUN THaMETP METAJIOpyKaBa 33 MM.
Marepuan kabeJTbHOTO BBO/Ia — HEPIKABEIOIIAs CTATIb.
Matepuai nepexoHuKa — HeP>KaBEIOILas CTallb.

Martepuai aganrtepa — OHMHKOBaHHAS CTalb.

Ex-mapkuposka 1Ex db 11C Gb

/Tuametp xabemns 6-12 mm.

Crenenp 3anutsl o [OCT 14254 — |IP66/1P67.

-0 | T

%o
\ 87

N2
\ S0

K20.1.1(J1y32)

KabenpHOE coeHEHUE ISl HEOPOHUPOBAHHOTO Kabemst st
MOHTa)Ka B METAIJIOPYKABE C YCIOBHBIM MPOXOJIOM 32 MM.

MuHUMaNBHBIN BHYTpEHHUN quaMeTp Metauopykasa 30,8 MM. |

MakcrManbHbII BHEIIHUN JUaMeTp MeTautopykasa 41 MM.
Marepuain kabeIbHOTO BBOJIA — HEPXKABEIOIASI CTAb.
Matepuai epexoHuKa — HEpP>KaBeroILas CTallb.
MaTtepuan agantepa — Hep>KaBeromas CTajb.
Ex-mapkuposka 1Ex db 11C Gb

/Tnametp xabemns 6-12 mm.

Crenens 3amurtsl 1o [OCT 14254 — IP66/1P67.
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Ipoxonxenne Tadauubl K.3 - Ko 3/1eKTprnyeckoro coeimHuTeIs1

[Iponomxenue npunoxenus K

Kon

Onucanune

Buemnuii Buja ka0eJLHOr0 BBOA

K20.1.3(/ly32)

KabensHOE coenuHenue 1yisi HEOPOHUPOBAHHOTO KaOest ISt
MOHTaKa B METAIIOPYKABE C YCIOBHBIM MPOXOJIOM 32 MM.
IMuHUMaNbHBIN BHYyTPEHHUN quaMeTp MeTamiopykasa 30 M.
MakcrMasbHBIH BHEITHUH AUAMETP METaJUIOpyKaBa 42 MM.
Matepuan kabeIpHOr0 BBOAA — HEPKABEIOLIAs CTAJIb.
Matepuai nepexoaHuKa — HEP>KaBEIOILasi CTallb.

MaTtepuan agantepa — OUMHKOBaHHAs CTallb.

Ex-mapkuposka 1Ex db 1IC Gb

JTnameTp kabens 6-12 mm.

Crenenb 3amutel 1o 'OCT 14254 — IP66/1P67.

L5 max

K20.1.1(1y10)

KabensHOE coenuHenue i1 HeOpOHUPOBAHHOTO Kabest s
MOHTa)Ka B METAJIOPYKaBE C YCIOBHBIM poxoioM 10 mm.
IMHUHUMAaNTbHBINA BHYTPEHHUN AUAMETP METANIOpyKaBa 9,6 MM.
MakcuMalIbHBIN BHEITHUHN THaMeTp MeTaJIopyKaBa 16 MM.
Matepuan kabeIpHOr0 BBOAA — HEPKABEIOLIAs CTATIb.
Matepuai nepexoAHNUKa — HEPXKaBEIOIIas CTalb;

Marepuan agantepa — Hep)KaBeroIas CTalb;

Ex-mapkuposka 1Ex db 11C Gb /Tuamerp kabens 6-9,5 mwm;
Crenenb 3amutsl o TOCT 14254 — IP66/IP67.

T2 o

p=1
B

576 f sa | 527 ) sa ' ]; 52

MERTS

aigs

= |
55

K20.1.3(Ty10)

KabenpHOE coeqmHEHNE 711 HEOPOHUPOBAHHOTO KaOest st
MOHTaXka B METAJJIOPYKaBe C YCIOBHBIM MpoxojioM 10 mm.
IMHUHUMAaNTbHBINA BHYTPEHHUN AUAMETP METANIOpyKaBa 9,4 MM.
MaxkcumanbHbId BHEIIHUN THAMETp MeTaJIopyKaBa 17 MM.
Martepuan kabelnbHOro BBOJIa — HEp KaBerollas CTallb.
Marepuan nepexoIHUKa — HEp>KaBeroIasl CTallb;

Matepuan agantepa — OUMHKOBaHHAS CTalb;

Ex-mapkuposka 1Ex db 11C Gb [Tuamerp kabens 6-9,5 mwm;
Crenensb 3ammrtsl 1o [OCT 14254 — IP66/1P67.

T e

MBS

K20.1.1(JTy12)

KabenpHOE coenuHenue yisi HEOPOHUPOBAHHOTO KaOest 1Ist
MOHTaXka B METAIJIOPYKABE C YCIOBHBIM MPOXOJIOM 12 MM.
MuHIMaNbHBIA BHYTPEHHUN AMaMeTp MeTaiopykasa 11,2 Mm.
MakcrMaJTbHBIN BHEITHUHN THaMeTp MeTaJiopyKaBa 18 M.
Matepuan kabeITbHOr0 BBOAA — HEPKABEIOLIAs CTAJIb.
MaTepran nepexoJHUKa — HEPKaBEIOIIasl CTalb.

Matepuain aganrepa — Hep>KaBeromas CTajb.

5

M 15
I
1

K20.0.3(y12)

IMHUHMMAaNBHBINA BHYTPEHHUN AMaMETp MeTaiopykasa 11,2 mm.
MakcrManbHbIN BHEIIHUN JUaMeTp MeTauiopykasa 17,6 M.
Marepuain kabeIbHOTO BBOJIA — HEPXKABEIOIASI CTAb.
[lepexonHUK OTCYTCTBYET.

MaTtepuran aganrepa — OHUMHKOBaHHAs CTallb.

Ex-mapkuposka 1Ex db 11IC Gb Iuamerp xabens 6-11 mm;
crenens 3amutsl 1o I OCT 14254 — IP66/1P67.

5% 5% 5% 527\ 25N\ 527
Ex-mapkuposka 1Ex db 1IC Gb Tuamerp xabens 6-11 mm;
crenens 3amutsl 1o T OCT 14254 — IP66/1P67.
KabenbpHOE coeMHEHHUE JIT HEOPOHUPOBAHHOTO KaOest st
MOHTaXka B METAJJIOPYKABE C YCIOBHBIM MPOXOJIOM 12 MM. .

MARFE

[PET——

#2854

= H [H=H
—H H Hb

a2
\
\ sz \_s:?ea \ 525 \ sz

K21

KaGenpHbII BBOA 111 HEOPOHUPOBAHHOTO Ka0esl I MOHTaKa
B METAIJIOPYKaBe MM TPyOHOU NPOBO/KE, BHEIIHEE
npucoeaunenue - G1/2 BHyTpeHHs.

Matepuan — HUKeIUPOBaHHAS JIATYHb.

Ex-mapxuposka 1Ex db 11C Gb.

/Tnametp xabemns 6-12 mm.

Crenensp 3amursl o [OCT 14254 — IP66/1P67.

Ly v | %)
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IIpoxonxenune Tadauupl K.3 - Ko anexkTpudeckoro coeanHuTe s

[Iponomxenue npunoxenus K

Kon

Onucanune

Buemnnii Buja ka0eJJ-HOI0 BBOJA

K21(lly12)

KaGenpHbIH BBOA 111 HEOPOHUPOBAHHOTO KaOesl I MOHTaKa
B METAJUIOPYKABE C YCIOBHBIM MPOXO0IOM 12 MM.

Matepuan — HUKEIUPOBaHHAS JIATYHb.

Ex-mapkuposka 1Ex db 11C Gb.

JTnameTp xadens 4-9 M.

Crenens 3amutsl o [OCT 14254 — IP66/IP67.

2285

K21(Jy15)

KabenbHbIi BBOJ I HEOPOHHPOBAHHOTO KaOeIsl /Il MOHTa)Xa
B METAJUIOPYKaBE C YCIOBHBIM MPOXOAOM 15 MM.

Martepuan — HUKEIUPOBaHHAS JIATyHb.

Ex-mapkuposka 1Ex db 11C Gb.

[TunameTp xabdemnst 6-12 M.

Crenenb 3amutsl o [OCT 14254 — IP66/IP67.

K21(Jly16)

KabGenpHBII BBOJ 1J1s1 HEOPOHUPOBAHHOTO KaOels AT MOHTaXa
B METAJJIOPYKABE C YCIOBHBIM MPOXOJIOM 16 MM.

Marepuall — HUKEIUPOBAaHHAS JaTyHb.

Ex-mapkuposka 1Ex db 11C Gb.

/Inametp xabemns 6-12 mm.

Crenens 3amurtsl 1o [OCT 14254 — IP66/1P67.

57 mey

MAEIS

K21(Jly18)

KabGenpHBII BBOJ 1J1s1 HEOPOHUPOBAHHOTO KaOels AT MOHTaXa
B METAJJIOPYKABE C YCIOBHBIM MPOX0JI0M 18 MM.

Matepuall — HUKEIUPOBAaHHAS JaTyHb.

Ex-mapkuposka 1Ex db 11C Gb.

TrnameTp xabdenst 6-12 M.

Crenensp 3amurtsl 1o [OCT 14254 — IP66/1P67.

K21(J1y20)

KaOenbHbIi BBOJ 111 HEOPOHUPOBAHHOT'O KA0EIs JIJIsi MOHTaXKa
B METAJUIOPYKABE C YCIOBHBIM MPOox01oM 20 MM.

MaTtepuan — HUKeJIMpOBaHHAas JIaTYHb.

Ex-mapxuposka 1Ex db 11C Gb.

/InameTtp xabemns 6-12 mm.

Crenenp 3amutsl o [OCT 14254 — |IP66/1P67.

K21(J1y25)

KaGenbHbIi BBOJ JIJIS1 HEOPOHUPOBAHHOT'O KA0EIs JIJIsi MOHTaXKa
B METAIUIOPYKABE C YCIOBHBIM IPOXOJIOM 25 MM.

Matepuas — HUKeJTUPOBaHHAS JaTyHb.

Ex-mapxuposka 1Ex db 11C Gb.

/InameTtp xabemns 6-12 mm.

Crenenb 3amutel 1o ['OCT 14254 — IP66/1P67.

A
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Iponoskenue Tadauubl K.3 — Ko 3jiekTpuueckoro coeimHUTEIA

[Iponomxenue npunoxenus K

Kon

Onucanune

Bueninnii Buja ka0eJILHOI0 BBOJAa

K21.0.3(1y15)

KabenmpHOE coequHEHHE TSl HEOPOHUPOBAHHOTO KaOeIst st
MOHTa)Ka B METAJNIOPYKABE C YCIOBHBIM MPOXOAOM 15 MMm.

MuHUMaIbHBIA BHYTPEHHAN AaMETp MeTaiiopykasa 14,5 M.

IMakcHMaTbHBIN BHEIIHUH JHaMETP METaJUIOpyKaBa 22,2 MM.
Martepuan kabesbHOrO BBOJIa — HUKESJIMPOBAHHAS JIATYHb.
[TepexoaHHUK OTCYTCTBYET.

Matepuan aganTepa — OMUHKOBAHHAS CTAJb.

Ex-mapxuposka 1Ex db 1IC Gb.

/Tuametp xabenst 6-12 mMm.

Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.

K21.0.3(Ty16)

KabenbHOE coeTMHEeHHE JIJIs1 HEOPOHUPOBAHHOTO Kabes 1Jist
MOHTa)Ka B METAJNIOPYKABE C YCIOBHBIM MPOXOAOM 16 MM.

IMuHMMAaIbHBIN BHYTPEHHUN AUaMeTp MeTaiopykasa 14,5 M.

IMakcHMaTbHBIN BHEIIHUI JHaMETp METaJUIOpyKaBa 22,2 MM.
Marepuan kabeapHOTO BBOa — HUKEINPOBAHHAS JIaTyHb.
[lepexoTHUK OTCYTCTBYET.

Matepuan aganTepa — OMHKOBAHHAS CTAJb.

Ex-mapxuposka 1Ex db 11C Gb.

/Tuametp xabens 6-12 M.

Crenens 3amutsl 1o I'OCT 14254 — IP66/IP67.

5 max

MEGAS

@37

K21.0.2(Jly18)

KabenbpHOE coennHeHMe 111 HEOPOHUPOBAHHOTO Kadems ISt
MOHTa)Ka B METAJNIOPYKABE C YCIOBHBIM MPOX0oAOM 18 Mm.

IMuHMMAaNBHBIN BHYTPEHHUN AUaMeTp MeTaiopykasa 14,7 M.

IMakcuMabHBIN BHENTHUHA JUAMETP MeTauopykasa 21 M.
Marepuan kabeIpHOTO BBOJA — HUKEINPOBAHHAS JATyHb.
[TepexoTHUK OTCYTCTBYET.

Marepuan aganTepa — HUKSIHUPOBAHHAS JIATYHb.
Ex-mapxuposka 1Ex db 11C Gb.

JlnameTp kabens 6-12 mm.

Crenens 3ammrel 1o TOCT 14254 — IP66/IP67.

a7 rmax

Ly
) | |
J;E ®

K21.2.3(J1y20)

KabenbpHOE coemMHeHME 111 HEOPOHUPOBAHHOTO KaOes ISt
MOHTaXa B METAJUIOPYKABE C YCIOBHBIM IPOX0J0M 20 MM.

MuHuManbHbli BHYTPEHHUH [uaMeTp MeTajiopykasa 19,1 mwm.

IMakcuMaTbHBIN BHEITHAN TUAMETP METaIopykaBa 28,2 M.
MaTtepuan kabelbHOTO BBOIa — HUKEITMPOBAHHAS JIaTyHb.
MaTepHan MEPECXOAHUKA — HUKCIIMPOBAHHAA JIATYHb.
Marepuan aganTepa — OMMHKOBAHHAS CTAJb.

Ex-mapxuposka 1Ex db 11C Gb.

/lnameTp kabens 6-12 mm.

Crenens 3amuTsl 1o I'OCT 14254 — IP66/IP67.

Ln 147 e

#37

K21.0.2(/Iy22)

KabenbpHOE coemMHEeHME 111 HEOPOHUPOBAHHOTO KaOems JIst
MOHTaXa B METAJUIOPYKABE C YCIOBHBIM IIPOXOJOM 22 MM.

IMuHUMaNbHBIA BHYTPEHHUH TuaMeTp Metamiopykasa 20,7 MM.

IMakcruManbHbIM BHEIIHUN IUaMETp MeTauiopykasa 27,2 MM.
Matepuan kabeIbHOT0 BBOJA — HUKEJINPOBAHHAS JATyHb.
[IepexoIHUK OTCYTCTBYET.

MaTtepuan aganrepa — HUKEIUPOBAaHHAS JIATYHb.
Ex-mapxuposka 1Ex db 11C Gb.

/lmameTp kabemns 6-12 mm.

Crenens 3amuTsl 1o I'OCT 14254 — IP66/IP67.

S v
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Hpouo.lmcelme TaﬁJII/IIIbI K.3- Kon IICKTPHYECCKOT0 COCIUHUTE/ISAA

[Iponomxenue npunoxenus K

Kon

Onucanune

Bueninnii Buja ka0eJILHOI0 BBOJAa

K21.2.3(/1y25)

KabenmpHOE coequHEHHE TSl HEOPOHUPOBAHHOTO KaOeIst st
MOHTa)Ka B METAJNIOPYKABE C YCIOBHBIM IPOXOAOM 25 MM.
MuHUMaIbHBIA BHYTPEHHAN AAMETp MeTaiopykasa 23,7 MM.
IMakcruMaNbHBIM BHEIIHUN IUAaMETp MeTauiopykasa 33 M.
Marepuan kabenbHOT0 BBOAA — HUKEITUPOBAHHAS TaTyHb.
Matepuall nepexoAHNKa — HUKEIUPOBAHHAS JIATYHb.
MaTtepuan aganrtepa — OLIMHKOBaHHAs CTaJlb.

Ex-mapxuposka 1Ex db 1IC Gb.

/Tuametp kabenst 6-12 mm.

Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.

8 may

P = 1] .
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K21.2.3(/1y32)

KabenbHOE coeTMHEeHHE JIJIs1 HEOPOHUPOBAHHOTO Kabes 1Jist
MOHTa)Ka B METAJNIOPYKABE C YCIOBHBIM MPOXOAOM 32 MM.
MuHMMAaNBHBIN BHYTPEHHHUI [uaMeTp MeTamaopykasa 30 MM.
IMakcuMaNbHBIM BHEIIHUN AUAMETP MeTaulopyKasa 42 MMm.
Marepuan kabeIbHOTO BBOJA — HUKEINPOBAHHAS JATyHb.
MaTtepualn nepexoJHUKa — HHKeJTMPOBAaHHAs JIaTyHb.
Matepuan aganrtepa — OLIMHKOBAaHHAs CTaJlb.

Ex-mapxuposka 1Ex db 11C Gb.

/Tuametp xabens 6-12 M.

Crenenp 3anmtsl o TOCT 14254 — 1P66/1P67.

LT sy

PSS

¢55

K21.2.3(Jly10)

KabenbpHOE coennHeHMe 111 HEOPOHUPOBAHHOTO Kadems ISt
MOHTa)Ka B METAJNIOPYKABE C YCIOBHEIM poxoaoM 10 mm.
IMuHMMAaNBHBIN BHYTPEHHUI THaMeTp MeTaiopykasa 9,4 M.
IMakcuMabHBIN BHEITHUN TUaMETP MeTauiopykasa 17 M.
Marepuan kabeIpHOTO BBOJA — HUKEINPOBAHHAS JATyHb.
MaTtepualn nepexoJHUKa — HUKeJTMPOBAaHHAs JIATyHb.
Marepuan aganTepa — OMMHKOBAHHAS CTAJb.

Ex-mapxuposka 1Ex db 11C Gb.

/TuameTp kabens 6-9,5 Mm.

Crenens 3ammrel 1o TOCT 14254 — IP66/IP67.

A0 max

M

d275 |

su/ sxw/ sw/ 524 |'I | S22

K21.0.3(Jly12)

KabenbpHOE coemMHeHME 111 HEOPOHUPOBAHHOTO KaOes ISt
MOHTaXa B METAJUIOPYKABE C YCIOBHBIM IIPOXOJOM 12 MM.
MuHuManbHbli BHYTPEHHUH [uaMeTp MeTajiopykasa 11,2 mm.
IMakcuMabHBIN BHEITHAN JUaMETpP MeTautopykasa 17,6 mm.
MaTtepuan kabelbHOTO BBOa — HUKEITMPOBAHHAS JIaTyHb.
[lepexoJHUK OTCYTCTBYET.

MaTtepuan aganrtepa — OLMHKOBaHHAs CTaJlb.

Ex-mapxuposka 1Ex db 11C Gb.

/lnameTp kabens 6-11 mm.

Crenens 3amuTsl 1o I'OCT 14254 — IP66/IP67.

MERAS

K22

KaGenbpHbII BBOJ 11 OPOHHUPOBAHHOTO X HEOPOHUPOBAHHOTO
KaOeIst Ul MOHTaXKa B METaIJIOpyKaBe WK TPyOHOH POBOAKeE,
BHEITHee npucoenuHenue — G3/4 BHyTpeHHss. Marepuan —
HEep KaBEIOIIas CTalb.
Ex-mapkuposka 1Ex db 1IC Gb.
TmameTp kabemns 6-12 mm.
Trametp Oponn 9-17 mm.
Crenenb 3amuTsl 1o [TOCT 14254 — IP66/IP67.
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Hpouo.lmcelme TaﬁJII/IIIbI K.3- Kon IICKTPHYECCKOT0 COCIUHUTE/ISAA

[Iponomxenue npunoxenus K

Kon

Onucanune

Bueninnii Buja ka0eJILHOI0 BBOJAa

K22.1.1(Jly10)

KabenpHOE coeHeHNE 1Sl OPOHUPOBAHHOTO U
HEOPOHUPOBAHHOT'O Ka0els IJIsl MOHTa)Ka B METAIIOPYKaBe €
[YCIIOBHBIM TpoxozoM 10 mMm.

IMuHUMAabHBIN BHYTPEHHUI [UaMeTp MeTaIopykasa 9,6 MM.
MakcuMalbHbIN BHEIIHUN ARaMETp METaIIoOpyKaBa 16 Mm.
Matepual KabeIbHOT0 BBOJIA — HEPKABEIOMIask CTallb. MaTepuai
MEepeXOJHUKA — HEPIKABEIOILAs! CTallb.

Matepuan afanTepa — Hep>KaBeroIasi CTallb.

Ex-mapxuposka 1Ex db 11C Gb.

/luameTtp kabens 6-9,5 MM.

JluameTp O6poru 9-9,5 Mm.

Crenensb 3anmtsl 1o 'OCT 14254 — IP66/1P67.

K22.1.3(JIy10)

KabenbHOE coeuHeHNe A1sl OpPOHUPOBAHHOTO U
HEOPOHUPOBAHHOTO KaOesst A1 MOHTa)Xa B METAJUIOPYKaBE C
[YCIIOBHBIM TIpoxozoM 10 mMm.

IMuHMMAaNBHBIN BHYTPEHHUI THaMeTp MeTaiopykasa 9,4 MMm.
MaxkcumanbHbBIN BHEIIHUM JuaMeTp MeTauiopykasa 17 M.
Matepuan kabelIbHOTO BBO/Ia — HEpKaBEIOIIask CTallb. MaTeprai
MepexoJHUKa — HEp)KaBerollast CTallb.

Matepuan afanTepa — OLIMHKOBAHHAsS CTalb.

Ex-mapxuposka 1Ex db 11C Gb.

/Tuametp kabens 6-9,5 mm.

/TuameTp Oporu 9-9,5 Mm.

Crenenp 3ammtsl 1o 'OCT 14254 — IP66/1P67.

L5 oy

MATS

s%| sx|  _su]

K22.1.1(1y12)

KabGenpHOE coemnHeHMe 1711 OPOHUPOBAHHOTO U
HEeOPOHUPOBAHHOTO Kabens IJ1sl MOHTa)Ka B METAIJIOPYKaBe C
[YCIIOBHBIM TIPOXOIOM 12 MM.

MuHUMAaTBEHBIN BHYTPEHHHUM quaMeTp MeTauiopykasa 11,2 mm.
MaxcumanbHbIN BHEIIHUM JuaMeTp MeTauiopykasa 18 M.
MaTtepuan kabelbHOTO BBOJIa — HEprKaBeIolas cTaib. Martepua
MEepeXOTHIKA — HEPIKABEIOIIAs CTallb.

Matepuan agantepa — Hep)KaBeroIias CTalb.

Ex-mapxuposka 1Ex db 1IC Gb.

/Tuametp kabens 6-12 mMm.

/Tuametp 6poru 9-11 Mm.

Crenens 3ammrel 1o TOCT 14254 — IP66/IP67.

K22.1.3(1y12)

KabGenpHOE coenmnHeHMe 1711 OPOHUPOBAHHOTO U
HEOPOHUPOBAHHOT'O Ka0es ISl MOHTaXKa B METAIIIOPYKaBe €
[YCJIOBHBIM IIPOXOJOM 12 MM.

MuHUMAaTBEHBIN BHYTPEHHHUM quaMeTp MeTauiopykasa 11,2 mm.
IMakcuMaTbHBIN BHEITHAN TUaAMETP MeTautopykasa 17,6 mm.
MaTtepuan kabelbHOTO BBO/Ia — HEpIKaBEIONIask CTallb. MaTtepuain
MEePEXOTHIKA — HEPIKABEIOIIAS CTalTb.

Marepuan aganTepa — OMMHKOBAHHAS CTAJb.

Ex-mapxuposka 1Ex db 11C Gb.

/lmameTp kabemns 6-12 mm.

Tuamerp Oponu 9-11 mMm.

Crenens 3amuTsl 1o [TOCT 14254 — IP66/IP67.
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Iponoskenue Tadauubl K.3 — Koa 31ekTpuyeckoro coexuHuTe st

[Iponomxenue npunoxenus K

Kon

Onucanune

Bueninnii Buja ka0eJILHOI0 BBOJAa

K22.1.1(1y15)

KabenpHOE coeHeHNE 1Sl OPOHUPOBAHHOTO U
HEOPOHUPOBAHHOT'O Ka0els IJIsl MOHTa)Ka B METAIIOPYKaBe €
[YCIIOBHBIM IPOXOJOM 15 MM.

IMuHMMAaIbHBIN BHYTPEHHUN AUaMeTp MeTaiopykasa 14,7 M.
MakcuMalbHbIN BHEIIHUN ARaMETp MeTaiopykasa 21 Mm.
Marepuran KabenbHOTO BBOA — HEP)KaBEIOIIAs CTalIb.
Matepuan nepexoJHUKa — HEP>KaBEIOIasl CTallb.

Matepuan afanTepa — Hep>KaBeroIasi CTallb.

Ex-mapxuposka 1Ex db 11C Gb.

JluameTtp kabens 6-12 mm.

luametp 6ponu 9-14 mm.

Crenensb 3anmtsl 1o 'OCT 14254 — IP66/1P67.

MILTS

K22.1.3(1ly15)

KabenpHOE coeHeHNE 1Sl OpPOHUPOBAHHOTO U
HEOPOHUPOBAHHOTO KaOesst A1 MOHTa)Xa B METAJUIOPYKaBE C
[YCIIOBHBIM IIPOXOAOM 15 MM.

IMuHMMAaNBHBIN BHYTPEHHUN IUaMeTp MeTaiopykasa 14,5 M.
MakcuManbHBIN BHEIIHUI JUaMEeTp MeTauIopyKaBa 22,2 MM.
MaTtepuran kabellbHOTO BBO/Ia — HEpKaBEIOIIask CTallb. MaTeprai
MEPEeXOJHIKA — HEPXKABEIOILAs CTallb.

Matepuan afanTepa — OLIMHKOBAHHAsS CTalb.

Ex-mapxuposka 1Ex db 11C Gb.

/Tuametp kabens 6-12 mMm.

/luametp 6ponu 9-16 mm.

Crenenp 3ammtsl 1o 'OCT 14254 — IP66/1P67.

K22.1.1(J1y16)

KabGenpHOE coemnHeHMe 1711 OPOHUPOBAHHOTO U
HEeOPOHUPOBAHHOTO Kabens IJ1sl MOHTa)Ka B METAIJIOPYKaBe C
[YCIIOBHBIM TIPOXOZOM 16 MM.

MuHUMAaTBEHBIN BHYTPEHHHUHA JUaMeTp MeTauiopykasa 14,5 mm.
MakcuMabHBINM BHEIIHUN IUaMETp MeTaulopykasa 22,2 MM.
MaTtepuan kabelbHOTO BBOIa — HEprKaBeIolas cTaib. Martepuat
MepexoJHUKa — HEp)KaBerollast CTallb.

Matepuan agantepa — Hep)KaBeroIias CTalb.

Ex-mapxuposka 1Ex db 1IC Gb.

/Tuametp kabens 6-12 mMm.

/Tuametp 6poru 9-16 MM.

Crenens 3ammrel 1o TOCT 14254 — IP66/IP67.

MILTS

K22.1.3(11y16)

KabGenpHOE coenmnHeHMe 1711 OPOHUPOBAHHOTO U
HEOPOHUPOBAHHOT'O Ka0es ISl MOHTaXKa B METAIIIOPYKaBe €
[YCIIOBHBIM IPOXOJIOM 16 MM.

MuHUMAaTBEHBIN BHYTPEHHHUHA JUaMETp MeTauiopykasa 14,5 mm.
IMakcuMaTbHBIN BHEITHAN JUAMETP METaUIoOpyKaBa 22,2 M.
MaTtepuan kabelbHOTO BBO/Ia — HEprKaBeIolas cTaib. MaTtepuat
MepexoJHUKa — Hep)KaBerolast CTallb.

Marepuan aganTepa — OMMHKOBAHHAS CTAJb.

Ex-mapxuposka 1Ex db 11C Gb.

/lmameTp kabemns 6-12 mm.

Tuamerp Oponu 9-16 Mm.

Crenens 3amuTsl 1o [TOCT 14254 — IP66/IP67.
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Hpouo.lmcelme TaﬁJII/IIIbI K.3- Kon INICKTPHYECCKOT0 COCAUHUTEIISAA

[Iponomxenue npunoxenus K

Kon

Onucanue

Buemnnii Buja ka0eJIHOr0
BBOJA

K22.1.1(JIy18)

KabenpHOE coemuHeHue Tt OpOHUPOBAHHOTO U HEOPOHUPOBAHHOTO
Ka0elsd A7 MOHTaXKa B METAJUIOPyKaBe C YCIOBHBIM MPOXoaoM 18
MM.

MuHuManbHBIM BHYTPEHHAN AAMETp MeTaopykasa 16,9 M.
MakcuManbHbIH BHEIIHUN AUaMeTp MeTauiopykasa 24,5 MM.
Marepuai kabenbHOTO BBOJA — HEP)KaBEIOIIAS CTalIb.

Martepuall nepexoiHHKa — HEpKaBerollas CTallb.

Marepuan afantepa — Hep>KaBeroIasi CTaslb.

Ex-mapxuporka 1Ex db 11C Gb

Juametp kabenst 6-12 mMm.

Juamertp 6ponu 9-16 mm.

Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.

K22.1.1(JIy20)

KabenbHoe coerHeHuE i1l OpPOHUPOBAHHOTO H HEOPOHUPOBAHHOTO
KaleJs A7l MOHTaKa B METAJJIOPyKaBe C YCIOBHBIM MpoxojoM 20
MM.

MuHUManEHBIN BHYTPEHHUHM qUaMeTp MeTauiopykasa 19,1 mm.
MakcuManbHbIM BHEIIHUN AUaMETp MeTauiopykaBa 26,5 MM.
Marepuan kaGelbHOTO BBOJA — HEprKaBerwlas cranb. Marepuan
MePEeXOTHIKA — HEPIKABEIOIIAs CTallb.

Marepuan agantepa — Hep>KaBEIOIIas CTalb.

Ex-mapkuporka 1Ex db 1IC Gb.

Juametp kabens 6-12 M.

Huametp 6poru 9-17 Mm.

Crenensb 3anmtsl o TOCT 14254 — 1P66/1P67.

T ez

K22.0.3(1y20)

KabenbHoe coerHeHue i1 OpOHUPOBAHHOTO H HEOPOHUPOBAHHOTO
Ka0eJs U1 MOHTa)Ka B METANIOPYKaBE € YCIOBHBIM TpoxomoM 20
MM.

MuHUMaNBHBIN BHYTPEHHHUM JuaMeTp MeTauiopykasa 19,1 mm.
MakcumanbHBIN BHEITHAN JUaMETP METauiopykasa 28,2 M.
Marepuan kabeIbHOT0 BBOJA — HEPXKABEIOIIAs CTAb.

IlepexoHUK OTCYTCTBYET.

Marepuan agantepa — OMMHKOBAHHAS CTAJb.

Ex-mapkuposka 1Ex db 1IC Gb.

Juamerp xabens 6-12 mm.

Juametp 6poru 9-17 Mm.

Crenens 3amurtsl 1o I'OCT 14254 — IP66/IP67.

MANTS

17 mox

/
525 f

K22.1.1(11y22)

KabenpHOe coeuHeHNE 11 OPOHUPOBAHHOTO U HEOPOHUPOBAHHOTO
Ka0emsl 11 MOHTaKa B METAJNIOPYKABE C YCIOBHBIM IIPOXOAOM 22
MM.

MunumanbeHblii BHyTPEHHUH JuaMeTp MeTajiopykasa 20,7 MM.
MakcumanbHBIN BHEITHAN JUaMETP METauIopykaBa 27,2 Mm.
Marepuan kabeIpHOTO BBOAA — HEpKaBeromas cTaib. Marepuain
MIePEXOTHIKA — HEP KaBEIOIIAs! CTallb.

Marepuan azantepa — Hep>KaBEIOIIas CTaIb.

Ex-mapkuposka 1Ex db 11C Gb.

HuameTp xabens 6-12 mm.

Huametp 6ponn 9-17 mm.

Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.

MBS
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Iponoskenue Tadauubl K.3 — Ko 3jiekTpuueckoro coeimHUTEIA

[Iponomxenue npunoxenus K

Kon

Onucanune

Bueninnii Buja ka0eJILHOI0 BBOJA

K22.1.1(Iy25)

Kab6ensHoe COEUHEHHE JUIsL OpPOHUPOBAHHOTO u
HEOPOHMPOBAHHOTO Kabens Jisi MOHTaXa B METAJIOPYKaBe ¢
YCJIOBHBIM IPOXOIOM 25 MM.

MuHUMAaNBHBIN BHYTPEHHUI THAMETP METAIIOpyKaBa 24 MM.
MakcuManbHbIN BHEIIHUN AMAMETp MeTaIopykasa 33,5 MM.
Martepuain kaGebHOTO BBOJIA — HEP)KABEIOIIas cTainb. Marepuant
MEePEeXOJHUKA — HEPKABEIOILAs! CTallb.

Marepuan afantepa — Hep>KaBeroIasi CTajlb.

Ex-mapxuposka 1Ex db 11C Gb.

Juamerp xabens 6-12 mm.

Juametp 6ponu 9-17 mm.

Crenens 3anmtsl 1o 'OCT 14254 — IP66/1P67.

145 max

540 543
e

M20x<15
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K22.1.3(/1y25)

Kab6ensHoe COEUHEHHE JUIsL OpPOHUPOBAHHOTO u
HEOpPOHMPOBAHHOTO Kaleys Ui MOHTaXka B METaNIOPyKaBe C
YCIIOBHBIM IIPOXOIOM 25 MM.

MuHMMaNbHBIN BHYTPEHHUN AUaMeTp MeTaiopykasa 23,7 MM.
MakcuManbHbIi BHEIIHUN IUAMETp MeTautopykasa 33 M.
Martepuan kabeIpbHOTO BBOZa — HeprkaBeromlasi CTalib. Marepuai
MePEeXOTHIKA — HEPIKABEIOIIAs CTallb.

Marepuan afantepa — OLMHKOBAHHAsS CTalb.

Ex-mapxuposka 1Ex db 11C Gb.

Juametp kabenst 6-12 M.

Huametp 6ponu 9-17 mm.

Crenensb 3ammtel 1o 'OCT 14254 — IP66/1P67.

By

M2OxT5
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K22.1.1(JIy32)

KaGenpnoe COEeqMHEHUE JUTS OpOHHPOBAHHOTO u
HEeOpOHHUPOBAHHOTO Kabesst AJisi MOHTaXa B METaJIOPYKaBe C
YCJIOBHBIM TPOXOJOM 32 MM.

MuHUManEHBIN BHYTPEHHHUM quamMeTp MeTamuiopykasa 30,8 mm.
MakcuManbHbIM BHEIIHUN TUaMETp MeTauiopykasa 41 mwm.
Martepuan kabeapbHOTO BBOJa — HEeprKaBerollasi cTainb. Marepuan
MePEXOTHIKA — HEPIKABEIOIIAs CTallb.

Martepuan agantepa — Hep)KaBeroIias CTalb.

Ex-mapkuposka 1Ex db 1IC Gb.

Juametp kabens 6-12 M.

Juamertp 6poru 9-17 Mm.

Crenens 3ammrel 1o TOCT 14254 — IP66/IP67.

B4 max
s} 50 S50
g} - N1
o
g

K22.1.3(1y32)

KaGenpnoe COEeMHEHUE TUTS OpOHHMPOBAHHOTO u
HEOPOHHUPOBAHHOTO Kaleys il MOHTaXa B METAJNIOPYKaBe ¢
YCIJIOBHBIM IIPOXOJIOM 32 MM.

MuHUMAaNEHBIN BHYTPEHHUN JUAMETP MeTautopykaBa 30 M.
MakcumanbHBIN BHENTHAN TUaAMETP METauIopykaBa 42 MM.
Martepuan kabeapbHOTO BBOJa — HeprKaBerollasi cTainb. Marepuan
NEPEeXOJHUKA — HEPXKaBeIoIast CTallb.

Martepuan aganrtepa — OLMHKOBaHHAs CTaJlb.

Ex-mapxuposka 1Ex db 1IC Gb.

HuameTp xabens 6-12 mm.

Huametp Oponu 9-17 mMm.

Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.

155 max

L
i

F / L}

f ) 4
/ / | | b N
2% /52 ) sul o |53 \ S5 5w

Crpanura 122 u3 132

ATI'BP.406239.001-16PD m3m.12



Iponoskenue Tadauubl K.3 — Koa 31ekTpuyeckoro coexuHuTe st

[Iponomxenue npunoxenus K

Kon Onmncanmne Buemrnnii Bua ka0eJJLHOT0 BBOJA
KaGenbHblid BBOI IS OPOHMPOBAHHOTO W HEOPOHHPOBAHHOTO 5 o "
Kalels I MOHTaXa B METAIOpyKaBe MM TPYOHOH IPOBOJKE, 5
BHeITHee npucoenuHenue — G3/4 BHyTpeHHSIS. I
K23 Marepunan — HUKeJIMPOBAHHAS JIATYHb. 1

Ex-mapkuporka 1Ex db 11C Gb
Juamerp xabens 6-12 mm.
Huametp 6poru 9-17 Mm.
Crenens 3anmtsl 1o 'OCT 14254 — IP66/1P67.
KabensHoe COEeMHEHUE TUTS OpOHHPOBAHHOTO u
HEOPOHMPOBAHHOTO Kabens Jsi MOHTaXa B METAUIOpyKaBe ¢
YCIOBHBIM NpoxoaoM 10 MM. 0
MuHuMansHBIA BHYTPEHHAN ARAMETp METaIIopyKaBa 9.4 mm. %
MakcumanbHBIN BHEITHAN TUaMETp MeTauiopykasa 17 M. —

K23.2.3(Ay10) | Matepuan kaOenbHOrO BBOJA — HUKEJIUPOBAHHAs JIATyHb. LEEE —
Marepuan nepexoJHAKa — HUKSITNPOBAHHAS JIATYHb. T
Marepuan agantepa — OUMHKOBAaHHAs CTallb. pary le e Nz
Ex-mapkuporka 1Ex db 11C Gb.
Huametp kabens 6-9,5 mm. nametp 6ponu 9-9,5 Mm.
Crenensb 3ammtsl 1o 'OCT 14254 — IP66/1P67.
Kab6ensHoe COEIMHEHHE JUIsL OpOHUPOBAHHOTO u
HEOpPOHMPOBAHHOTO Kaless Ui MOHTaXka B METaNIOPyKaBe C
YCIJIOBHBIM IPOXOJIOM 12 MM. o
MuHMManeHBIN BHYTPEHHUN AuaMeTp MeTaiopykasa 11,2 M. 2
MaxkcuManbHBIN BHEIIHUI JUaMeTp MeTaulopykasa 17,6 Mm. s

K23.2.3(Ay12) | Martepnan kaOenpbHOTO BBOJA — HHKEIHPOBAHHAS JIATYHb. { 2

Marepuai nepexoH1Ka — HUKeJIUPOBAHHAS JIATYHb.
Marepuan agantepa — ONMHKOBAHHAS CTaJb.
Ex-mapxuposka 1Ex db 11C Gb.

Huamerp kabens 6-11 mm. Juamerp 6porn 9-11 mm.
Crenens 3ammrsel 1o TOCT 14254 — IP66/IP67.

K23.2.3(Ty15)

KaGenpnoe COEeMHEHUE TUTS OpOHHMPOBAHHOTO u
HEOPOHHWPOBAHHOTO Kaleys il MOHTaXa B METAJIOPYKaBe ¢
YCJIOBHBIM MPOXOJ0M 15 MM.

MuHUManBHBIN BHYTPEHHHUM JUaMETp MeTauiopykasa 14,5 mm.
MakcumanbHBIN BHEITHAN JUaMETP METauIopykaBa 22,2 M.
Martepuan kabelbHOTO BBOAA — HUKEITMPOBAHHAS JIaTyHb.
MaTepI/Ian MEPEXOAHUKA — HUKCIIMPOBAHHAA JIATYHb.

Marepuan agantepa — OMMHKOBAHHAS CTAJb.

Ex-mapkuporka 1Ex db 1IC Gb.

Huametp kabens 6-12 mm. Juamerp 6ponn 9-14 mm.

Crenens 3amuTsl 1o I'OCT 14254 — IP66/IP67.

K23.2.3(Ty16)

KabGenbnoe COeIMHEHNE IS OpOHHPOBAHHOTO u
HEOpOHMPOBAaHHOTO Kabenst Jisi MOHTaXa B METAJIOpyKaBe ¢
YCIIOBHBIM IPOXOJIOM 16 MM.

MuHnumanbeHblii BHyTPEHHUH [uaMeTp MeTajiopykasa 14,5 mm.
MaxkcuManbHbI BHEIIHUN UaMeTp MeTaulopykasa 22,2 MM.
Marepuan kabeIpbHOTO BBOJA — HUKEINPOBAHHAS JTaTyHb.
Martepuan nepexogHuKa — HUKEJIMPOBAaHHAs JIaTyHb.

Martepuain aganrtepa — OIIMHKOBAaHHAS CTaJIb.

Ex-mapkuposka 1Ex db 11C Gb.

HuameTp xabens 6-12 mm. JTuametp Oporu 9-14 Mm.

Crenens 3amutsl o I'OCT 14254 — IP66/1P67.

75 mox
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Iponoskenue Tadauubl K.3 — Koa 31ekTpuyeckoro coexuHuTe st

[Iponomxenue npunoxenus K

Buemnnii Buja ka0eJIHOr0

Ex-mapkuposka 1Ex db 1IC Gb.
HuameTp xabens 6-12 mm. Tnametp Oporn 9-17 mMm.
Crenens 3amutsl o I'OCT 14254 — IP66/IP67.

Kon Omnucanue
BBOJA
KabenbHoe coequHeHue 1 OpOHUPOBAHHOTO U HEOPOHHPOBAHHOTO
KaleIs Uil MOHTaXa B METAJUIOPYKaBe C YCIIOBHBIM MPOXoaoM 18
MM. 2 mon
MuHuManbHBIM BHYTPEHHAN AMAMETp MeTaiiopykasa 14,7 M.
MakcuMabHBIH BHEIIHUH THaMeTp MeTaJutopykasa 21 M.
K23.2.2([Ay18) | Matepuan kabeaTsHOTO BBO/IA — HUKESIMPOBAHHAS JIATYHb.
Marepuai nepexoqHuKa — HIKEIHPOBaHHAS JIATyHb.
Marepuan ajanrepa — HUKeIUPOBAaHHAS JIaTyHb. / . f \
Ex-mapkuposka 1Ex db 11C Gb. S%/ sl su| \Sk \SH\S®2
Huamerp kabens 6-12 mm. Juamerp 6ponn 9-17 mm.
Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.
Kab6enbHoe coennHenue st OpOHUPOBAHHOTO W HEOPOHUPOBAHHOTO
Ka0eJsl 11 MOHTa)Ka B METAITIOpYKaBe ¢ YCIOBHBIM mpoxoaom 20
MM. i ) _
MuHMManbeHBIN BHYTPEHHUN AuamMeTp MeTamiopykasa 19,1 M. § -
MaxkcuMmanbHbIi BHEIIHUN IUaMeTp MeTauiopykasa 28,2 MM. i — T H= ‘_'
K23.0.3(dy20) | Matepuan kabeasHOTO BBOJIa — HUKEIMPOBAHHAS JIATyHb. il 1/
IIepexoHUK OTCYTCTBYET. - 5 !
Marepuan aganTepa — OMMHKOBAHHAS CTAJb.
Ex-mapkuposka 1Ex db 1IC Gb. 52| s526] SH| 536 \ 532
Huametp kabens 6-12 mm. uamerp 6ponu 9-17 mm.
Crenensb 3ammtsl 1o 'OCT 14254 — IP66/1P67.
KabenbHoe coenrHeHuE i1 OpPOHUPOBAHHOTO H HEOPOHUPOBAHHOTO
Kabemst U1 MOHTaXa B METAIJIOPYKaBe C YCIOBHBIM MPOXOAOM 22
MM. B
MUHUMAIBHEIN BHYTPEHHMI AHaMeTp MeTauIopykasa 20,7 MM. = = |
MaxkcuManbHbIM BHEIIHUN IUaMETp MeTaulopykasa 27,2 MM. = — N
K23.0.2([y22) | Matepuan kabeqTsHOTO BBOJIA — HUKEIHPOBAHHAS JIATYHb. f ﬂ:[g]: |I!I||i'l S
IepeXoMHUK OTCYTCTBYET. : i e S 2 "
Marepuai ajanrepa — HUKEIUPOBaHHAs JaTyHb. /o) olel! o
Ex-mapkuporka 1Ex db 1IC Gb. - )
Huamerp kabens 6-12 mm. Juamerp 6poru 9-17 mm.
Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.
KabenbHoe coerHeHue 1t OpOHUPOBaHHOTO U HEOPOHUPOBAHHOTO
Ka0emsl 11 MOHTaXKa B METAIIIOPYKAaBE C YCIOBHBIM IIPOXOAOM 25
MM. s
MuHUMaNeHBIN BHYTPEHHUN THaMETp MeTalIopyKaBa 24 MM. :
MakcumanbHBIN BHEITHAN JUaMETP METautopykasa 33,5 M. -
K23.0.2(Ay25) | Matepuan kabeqsHOr0 BBO/Ia — HUKEIMPOBAHHAS JIATYHb. !
IIepexoHUK OTCYTCTBYET. :
Marepuan agantepa — HUKSIHUPOBAHHAS JIATYHb.
Ex-mapkuposka 1Ex db 11C Gb.
Huametp kabens 6-12 mm. Juamerp 6ponn 9-17 mm.
Crenenb 3anmtsl o TOCT 14254 — 1P66/1P67.
KabensHoe coeuHenue 1 OpOHNPOBAHHOTO N HEOPOHUPOBAHHOTO
KaOemst 11 MOHTaXa B METAIIOPYKaBe € YCIOBHBIM IPOXOAOM 32
MM. 155
MuHIMaNBHBIN BHYTPEHHHUI HaMETp MeTaiwiopykasa 30 MM. b3
MaxkcuMmanbHbI BHEIIHUN IUaMETp MeTaulopyKaBa 42 MM. 3 -
K23.2.3(/1y32) | Marepuan xabeqbHOr0 BBOJIa — HUKESIMPOBAHHAS JIATYHb. i . - B
Marepuan nepexoJHIKa — HUKSITHPOBAHHAS JIATYHb. / Mj i
Marepuai afanrtepa — OLUHKOBaHHAs CTallb. " "’i-- . \ \ \\ B
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Hpuiaoxkenue M

Kanananusbie 610ku (MaHugo/1b1b1)

Taoauna M.1 — Kitanannbie 0710k (MaHn(0JIbAbI) OTHOBEHTUJIbHbIE

Kon

Onucanmne

BHemrnunii Bujg

OtcyrcrByer

Bbes kmanmansoro 610kKa.

BKH1-08

Kirammannerit 6110k (MaHH(OIIBT) OTHOBESHTHIIHHBIH.
MaxkcumanbHoOe naBieHue padoueii cpennt 40,0 MITa.
Matepuan kopiyca — Hep>KaBeroIas CTajb.
[Toaxmouenue k mporeccy — pe3sba M20x1,5, HapyKHasI.
[Nonxmrouenue k npudopy — pe3ndba M20x1,5, BHyTpeHHSIS.
JpeHaxx —ApeHaXKHbIN KJIalaH.

BKH1-10

Kirammannerit 6110k (MaHH(OITBT) OJHOBEHTHIILHBIH.
MakcumanbHOe gaBienue padboueit cpensr 40,0 MIla.
Marepuan Kopityca — HepsKaBerolas CTab.
[NoxxkiroueHue K mpoueccy — pe3rdba M20x1,5, HapyxHasl.
[Toaxmouenune k mpubopy — HakKuaHAs raiika M20x1,5.
JpeHaxk —ApeHaXKHbIN KJIallaH.
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[Iponomxenue npunoxenus M

Taoauna M.2 — Kinananubie 010ku (MaHM(OJIbAbI) IBYyXBEHTHIbHbIE

Kon

Onucanmne

BHemrnunii Bujg

OrcyTcTBYeT

be3 kmanmanHoro 0J10Ka.

BKH2-08

Knanannsrit 610k (MaHU(OIBI) IBYXBEHTUIHHBIH.
MakcumanbHOe gaBienue paboueit cpensr 40,0 MIla.
Marepuan Kopityca — HepsKaBerolas CTab.
[Noxximrouenne k mpomeccy — pe3pda M20x1,5, HapyxHas.
[Nonxmouenne k mpubdopy — pe3pda M20x1,5, BHyTpeHH:ISI.
Hpenax — pe3pba M20x1,5, HapykHasl.

BKH2-10

Knamannstit 6ok (MaHH(OIBI) ABYXBEHTHIIBHBIH.
MakcumanbHOe gaBienne padoueit cpenst 40,0 MI1a.
Marepwuan Kopiryca — HepiKaBeroIas CTab.
[NMoxxkiroueHue K mpoueccy — pe3bba M20x1,5, HapykHas.
[Nonximouenne k nmpubdopy — HakuaHAs raiika M20x1,5.
Hpenax — pe3pba M20x1,5, HapykHas.

BKH2-17

Knamannstit 6ok (MaHU(OIBA) ABYXBEHTHIIBHBIH.

MaxkcumanbHOe naBienue padoueit cpenst 40,0 MI1a.

Marepuain Kopiyca — HepKaBeloIas CTalb.

[Moaxmouenue k npoueccy — pe3pda 1/2"NPT (K1/2" T'OCT 6111-52),
BHYTPCHHSIS.

IMoakmrouerHue Kk mpudopy — pesnda 1/2"NPT (K1/2" TOCT 6111-52),
Hapy>KHasl.

Hpenax — pe3pba M20x1,5, HapykHasl.

BKH2-19

Knanannerit 610k (MaHU(OIBI) IBYXBEHTUIHHBIH.

MakcumanbHOe gaBienue padboucit cpensr 40,0 MIla.

Marepwuan Kopityca — HepsKaBerolas CTab.

[Moaxmouenue k mpoueccy — pe3pda 1/2"NPT (K1/2" T'OCT 6111-52),
BHYTpEHHSIS.

[Nonxrouenue k npudopy — HakuaHas raiika M20x1,5.

Hpenax — pe3pba M20x1,5, HapykHas.

BKH2-20

Knamannstit 610k (MaHH(OIIBI) ABYXBEHTHIIBHBIH.

MaxkcumanbHoe naBienue padoueit cpennt 40,0 MI1a.

Marepuan Kopityca — Hep)KaBeroIas CTalb.

IMoaxmouenue K mporeccy — pe3pda 1/2" NPT (K1/2" TOCT 6111-52),
BHYTpEHHSIS.

[Nonxmouenne k npubdopy — HakuaHAS raiika M20x1,5.

JHpenax — pe3pba M20x1,5, HapykHas.

BKH2-27

Knamannstit 610k (MaHH(OIBI) ABYXBEHTHIIBHBIH.

MaxkcumanbHoe nasienue padoueit cpeant 40,0 MITa.

Marepuan Kopiyca — Hep>KaBeroIas CTajb.

IMoaxouenue K mporeccy — pe3pda 1/2" NPT (K1/2" TOCT 6111-52),
BHYTpEHH:IS.

[oaxmrouenue k npudopy — HakuaHas raiika M20x1,5.

Hpenax — pe3pba M20x1,5, HapykHas.

BKH2-47

Knamanusrit 610k (MaHU(OIB) IBYXBEHTHIIBHBIH.

MaxkcumanbHoe naBieHue padoueit cpennt 40,0 MI1a.

Marepwuan Kopiryca — HepiKaBerolas CTalb.

IMoakrouenwne K mpoueccy — pesbda 1/2" NPT (K1/2" TOCT 6111-52),
BHYTPEHHSISI.

[Moaxmouenue k nmpudopy — pe3sda 1/2" NPT (K1/2" TOCT 6111-52),
HapyKHasl.

Hpenax — pe3p6a 1/4" NPT (K1/4" TOCT 6111-52), BHyTpeHH:I,
YCTaHOBJICH APEHAXKHBII KilamnaH.
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[Iponomxenue npunoxenus M

I[Mponosxkenne Tadbaunbl M.2 — Kinananupie 0,10ku (MAaHU(OJIbAbI) IBYXBEHTHJIbHbIE

Kon

Onucanune

Buemrnnii Bux

BKH2-51

Knananusiit 610k (MaHUQOIB) ABYXBEHTHIBHBIH.
MakcumanbpHoe AaBieHue padoueit cpemsr 40,0 MIla.
Martepuan Kopityca — Hep>KaBeroIas CTalb.
IToxxmouenue k npoiueccy — pe3bba M20x1,5, HapykHasl.
[Toaxmouenne k mpudopy — HakumHAS Tarika M20x1,5.
Hpenax — pe3pba M20x1,5, BHyTpeHH:IS1.

BKH2-52

Kianannsrit 6110k (MaHU(OIBI) IBYXBEHTAIHHBIH.

MakcumanbHOe naBienue padoueit cpeant 40,0 MITa.

Martepuan Kopityca — Hep>KaBeroIas CTalb.

IToaxmouenue k npoueccy — pe3pda 1/2" NPT (K1/2" T'OCT 6111-
52), BHyTpEHHSIA.

[Monxmrouenue x mpubopy — HakuaHAas raiika M20x1,5.

Jpenax — pe3pba M20x1,5, BHyTpEHHSISL.

BKH2-55

Kianannsrii 610k (MaHU(OIHI) IBYXBEHTAIHHBIH.

MakcumanbHoe naBieHue pabdoueii cpeanl 40,0 MITa.

Martepuan Kopiyca — HepXKaBeroIas CTallb.

IToaxmouenue k npomeccy — pe3pda 1/2" NPT (K1/2" T'OCT 6111-
52), BHYTpEHHSIA.

[Moaxknrouenue k mpudopy — pesnda 1/2" NPT (K1/2" TOCT 6111-52),
BHYTPEHHSISL.

Hpenax — pe3pba 1/4" NPT (K1/4" T'OCT 6111-52), BHyTpeHHSA,
YCTaHOBIJIEH IPEHAKHbBIN KJIalaH.

BKH2-64

Knamauustit 6;10x (MaHH(OITBI) 1BYXBEHTUIBHBIMH.
MakcumanpHOe naBnerne padoueit cpeast 40,0 MITa.

Martepuain Kopityca — Hep>KaBeroIas CTalb.

[Toaxmouenue k npoieccy — pe3bba M20x1,5, HapykHasl.
IMoxxmouenue k npudopy — HakuAHAS raiika M20x1,5.

Hpenax — pe3pba 1/4" NPT (K1/4" T'OCT 6111-52), BHyTpeHH:I,
YCTaHOBJICH JPECHAKHBIN KJIAMaH.

BKH2-67

Knamanusii 610k (MaHU(OIIB) ABYXBEHTHIIBHBIH.

MakcumanbHOe naBnerne padoueit cpeast 40,0 MITa.

Martepuain Kopityca — Hep)KaBeroIas CTalb.

[onxnrouenne k npoueccy — pezpda 1/2" NPT (K1/2" TOCT 6111-
52), HapyKHasl.

IMoakiroveHue k npubopy — pe3pda 1/2" NPT (K1/2" I'OCT 6111-52),
BHYTpPEHHSISL.

Apenax — pe3p0da 1/4" NPT (K1/4" TOCT 6111-52), BHYTpeHHSISI.

BKH2-93

Knanannsrii 610k (MaHU(OIHI) ABYXBEHTHIBHBIM.
MakcumanbHOe naBnerne padoueit cpeast 40,0 MITa.

Martepuran Kopiryca — Hep KaBeroas CTallb.

IToxxmouenue k npoueccy — pe3bba M20x1,5, HapykHas.
[Nonknrouenue k npudopy — pe3rda M20x1,5, HapysxHasl.
Hpenax — pe3pba 1/4" NPT (K1/4" TOCT 6111-52), BHyTpeHHs4,
YCTaHOBJIEH JIPEHAYKHbBIN KJIamaH.
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[Iponomxenue npunoxenus M

Taoauna M.3 — Kitanannbie 010ku (MaHu(}oJIbAbI) TPEXBEHTEIbHbIE

Kox Onucanne BHemrnunii Bujg
Knananusrit 610k (MaHH(OIIBA) TPEXBEHTHIIHHBIMH.
MakcumanbpHOe gaBieHue padoueit cpemsr 40,0 MIla.
Marepuan Kopityca — Hep>KaBeroIas CTab.

[Moxxmouenue k npoueccy — pe3bba M20x1,5, napyxnas. B
komrutekte 2 Humnmens u3 cranu 12X18H10T mox cBapky
D14d10 ¢ makuaHol raiikoit M20x1,5.

[oaxmouenue k mpudopy — puanuesoe (koa FK, FD).
JpeHaxx oTCyTCTBYET.

Knamanusiii 610k (MaHH(OIB) TPEXBEHTHIIHHBIH.
MakcumanbHOe naBienue padoueit cpeant 40,0 MITa.
Martepuan Kopityca — Hep>KaBeroIas CTab.

BKH3-11-10 onknrouenue k npomeccy — pe3bda 1/2" NPT (K1/2" TOCT
6111-52), BHyTpECHHSISL.

[Moaxmouenue k mpudopy — puannesoe (koa FK, FD).
JpeHaxx OTCyTCTBYET.

Knanannsrit 610k (MaHU(OIBT) TPEXBEHTUIIBHBIIH.
MakcumanbHoe naBieHue padoueii cpeant 40,0 MITa.
Marepuain Kopityca — Hep>KaBeroIas CTalb.

[onknrouenue k npoueccy — pe3bda M20x1,5, HapyxHas. B
komrutekte 2 Hummens u3 ctanu 12X18H10T mox cBapky
D14d10 ¢ makuaHol raiikoit M20x1,5.

IMoakmovenue k npubopy — draanuesoe (kox FK, FD).
JlpeHaxx OTCyTCTBYET.

Knananusrit 610k (MaHH(OIBA) TPEXBEHTHIIHHBIMH.
MakcumanbHoe naBieHue padoueii cpeant 40,0 MITa.
Marepuai Kopiyca — HepyKaBeloIias CTallb.

[onknrouenue k npoueccy — pe3bda M20x1,5, HapyxHas. B
BKH3-111-31 | xommiekre 2 Hunmens u3 cranu 12X18H10T nox cBapky
D14d10 ¢ makuaHol raiikoit M20x1,5.

IMoakmovenue k npubopy — daaanuesoe (kox FK, FD).
Npenax — pe3nda 1/4" NPT (K1/4" TOCT 6111-52),
BHYTPEHHSISI, yCTAHOBJICH JIDCHAKHBIH KJIanaH.

Knananusiit 010k (MaHH(OIIBA) TPEXBEHTHIIHHBIMN.
MakcumanbHOe naBnerne padoueit cpeas 40,0 MITa.
Marepuain Kopityca — Hep>KaBeroIas CTaib.

[onknrouenue k npoueccy — pezpda 1/2" NPT (K1/2" T'OCT
6111-52), BHyTpEHHSIS.

Toaxmouenre K npudopy — daannesoe (ko FK, FD).
Npenax — pe3nda 1/4" NPT (K1/4" TOCT 6111-52),
BHYTPEHHSISI, yCTAHOBJICH JIPCHAKHBIN KJIallaH.

Knanannsit 610k (MaHH(OIIBA) TPEXBEHTHIIHHBIMH.
MakcuManbHoe naBieHue pabdoueii cpeant 40,0 MITa.
Marepuai KopIiyca — Hep>KaBeloIas CTallb.

BKH3-111-35 | Ilogxmirodenue k nporeccy — pe3bba 1/2" NPT (K1/2" TOCT
6111-52), BHyTpEeHHSISL.

IMoaxmouenre K npudopy — daannesoe (xkox FK, FD).
JpeHax oTCyTCTBYeT.

BKH3-11

BKH3-111

BKH3-111-32
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Taoauubl M.4 — Kinananubie 0/10ku (MaHU(OJIbbI) NATUBEHTHIbLHbIE

[Iponomxenue npunoxenus M

Kox

Onucanmne

BHemrnunii Bujg

BKH5-115

Knamanusrit 610k (MaHI(OIIBI) TSATUBEHTHIIHHBIMH.
MakcumanbpHOe gaBieHue padoueit cpemsr 40,0 MIla.
Marepuan Kopityca — Hep>KaBeroIas CTab.

[Moxxmouenue k npoueccy — pe3bba M20x1,5, napyxnas. B
komrutekte 2 Humnmens u3 cranu 12X18H10T mox cBapky
D14d10 ¢ makuaHol raiikoit M20x1,5.

[oaxmouenue k mpudopy — puanuesoe (koa FK, FD).
Hpenax — pe3nda 1/4" NPT (K1/4" TOCT 6111-52),
BHYTPCHHSISI, YCTAHOBJICH JIPEHAXKHBIN KJIAIaH.

BKH5-115-01

Knamanusrit 610k (MaHI(OIIBI) TSATUBEHTHIHHBIH.
MakcumanbHOe naBienue padoueit cpeant 40,0 MITa.
Martepuain Kopityca — HepyKaBeroIas CTalb.

IMoaxmouenue k nmpoueccy — pe3bba M20x1,5, Hapyxnas. B
komrutekte 2 Hunnens u3 crany 12X18H10T nox ceapky
D14d10 ¢ makuaHo raiikoit M20x1,5.

IMoaxmouenue k mpudopy — dumannesoe (koa FK, FD).
Hpenax — pe3pba M12x0,75, BHyTpeHHSIs, yCTaHOBJICHBI
3arTyIIKH.

BKH5-115-02

Knanannsrit 610k (MaHU(OIHT) TATHBEHTUIBHBIN.
MakcumanpHOe naBnerne padoueit cpeas 40,0 MITa.
Marepuan Kopityca — Hep>KaBeroIas CTalb.

[Nonknrouenue k npoueccy — pe3pda 1/2" NPT (K1/2" T'OCT
6111-52), BHyTpCHHSISL.

[Toaxmouenue k mpuOOpy — (IIaHIEBOE.

Npenax — pe3pda 1/4" NPT (K1/4" TOCT 6111-52),
BHYTPEHHSISI, YCTAHOBJICH JIPCHAKHBIN KJIaIaH.

BKH5-115-07

Knanannsrii 610k (MaHU(OIHT) TATHBEHTUIBHBIN.
MakcumanbHoe naBieHue paboueit cpeanbt 40,0 MITa.
Martepuain Kopityca — Hep)KaBeroIas CTalb.

[onknrouenue k npoueccy — pezpda 1/2" NPT (K1/2" T'OCT
6111-52), HapyxHasi.

[Toaxmouenue k npudOpy — (IIaHIEBOE.

Hpenax — pe3pba M20x1,5, HapyxHasl.

BKH5-115-09

Knanannsrii 610k (MaHU(OIBT) TATHBEHTUIBHBIN.
MakcumanbHOe naBieHue paboueit cpeant 40,0 MITa.
Martepuain Kopityca — Hep)KaBeroIas CTalb.

[onknrouenue k npoueccy — pezpda 1/2" NPT (K1/2" 'OCT
6111-52), HapyxHasi.

[Toaxmouenue k mpudOpy — (IIaHIEBOE.

Hpenax — pe3nba 1/4" NPT (K1/4" TOCT 6111-52),
BHYTPEHHSISI, YCTAHOBJICH JIPCHAKHBIN KJIaIaH.
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Hpuniaoxkenune H

HOpMaTI/IBHLIe AOKYMEHTBI

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 cpeapl. Yacts 11. OGOpymoBaHHE C BHIAOM
B3pBIBO3ALIMUTHI "MCKPOOE30MacHas NeKTprueckas emns 1"

I'OCT IEC 60079-1-2013 BspeiBoomacHbie cpenbl. Yacte 1. OOopyjoBaHWE C BHIOM B3PBIBO3AIIUTHI
"B3phIBOHENPOHUIIaeMbIe 000m0ukH "d"

I'OCT 31610.19-2014 (IEC 60079-19:2010) BspsiBoomacubie cpeapl. Yacts 19. PemoHT, mpoBepka u
BOCCTAaHOBJICHHE 3JIEKTPOOOOPYIOBAHUS

I'OCT IEC 60079-14-2013 B3spsiBoonacHbie cpenbl. Yacte 14. IIpoekTupoBaHue, BBIOOp M MOHTaX
AJIEKTPOYCTAaHOBOK

I'OCT IEC 60079-17-2013 Bspsioonacubie cpeapl. Yacte 17. IIpoBepka m TeXHHYECKOE OOCITY)KHMBaHUE
AJIEKTPOYCTaHOBOK

[1YD IlpaBuna ycTpoicTBa 3J€KTPOYCTAHOBOK

[ITO3II [IpaBuna TEXHUUECKOM SKCIUTyaTallMU AIEKTPOYCTAHOBOK MOTpeOuTEeH

[IpaBuna no oxpane Tpyaa Mnpu 3KCILTyaTaluu 3J1ekTpoycranoBok» [I0TOY 2014

TP TC 012/2011 Texuuveckuii perimameHT TamokeHHOTO coro3a. O 6e30macHOCTH 000pyAOBaHHS ISl paOOTHI
BO B3PbIBOOMACHBIX Cpeiax

I'OCT P 52931-2008 [IpubGopbl KOHTPOJIA U PETYIUPOBAHUS TEXHOIOTUUECKHUX MPOIecCoB. OOIIME TEXHUIECKUE
yCIIOBHUS

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

[IpaBuna knaccuukanuy U MOCTPONKU MOPCKUX Cy/10B

I'OCT P 51992-2011 VYcrpoiicTBa 3amiMThl OT HWMITYJIbCHBIX IE€pPEHANpPSKEHUM HU3KOBOJIbTHBIE. YacTh 1.
YcrpoiicTBa 3allUThl OT UMIIYJIbCHBIX IEpEHANpPsDKEHUN B HU3KOBOJIBTHBIX CHUJIOBBIX PACHpPEeTUTENbHBIX
cucreMmax. TexHuueckue TpeOOBaHUS U METO/IbI UCTIBITAHUM

I'OCT 30804.4.4-2013 (IEC 61000-4-4:2004) CoOBMECTHMOCTh TEXHHYECKHUX CPEICTB DIICKTPOMATHUTHAS.
VY cTOWYMBOCTD K HAHOCEKYH/IHBIM UMITYJIbCHBIM IoMexaM. TpeOoBaHMsI U METO/IbI UCIIBITAHUH.

I'OCT 30804.4.3-2013 (IEC 61000-4-3:2006) CoOBMECTHMOCTh TEXHHYECKHUX CPEICTB DIICKTPOMATHUTHAS.
VY CcTOWYUBOCTD K paAlio4acTOTHOMY 3JIEKTPOMAarHUTHOMY NOJII0. TpeOoBaHUS U METO/AbI UCTIBITAHUM.

I'OCT 30804.4.2-2013 (IEC 61000-4-2:2008) CoOBMECTHMOCTh TEXHHYECKUX CPEICTB DIICKTPOMATHUTHAS.
Y CTOWYUBOCTD K 3JIEKTPOCTATHUECKUM pa3psiiaM. TpeboBaHUs U METO/IbI UCIIBITAHUH.

I'OCT P 51317.4.6-99 (M3OK 61000-4-6-96) CoBMECTUMOCTh TEXHMUYECKHX CPEACTB 3JIEKTPOMArHUTHAS.
VYCTOUMBOCTh K KOHIYKTHBHBIM ITOMEXaM, HaBEACHHBIM PaJMOYaCTOTHBIMH DJIEKTPOMATHUTHBIMU IOJISIMHU.
TpeboBanust U METO/IbI UCTILITAHUIA.

I'OCT P 50648-94 (MDK 1000-4-8-93) CoBMECTUMOCTh TEXHHYECKHX CpPEICTB JJIEKTPOMAarHUTHAS.
VYCcTOHUMBOCTh K MAarHMUTHOMY TIOJIO TPOMBIIUIEHHOW dYacToThl. TeXHHWYecKue TpeOOBaHUS M METO[bI
WCTIBITAHU M.

I'OCT P 50649-94 (MDK 1000-4-9-93) CoBMECTUMOCTh TEXHHYECKHUX CPEICTB HJIEKTPOMATHUTHAS.
VY cTOWYUBOCTD K UMITYJIbCHOMY MarHUTHOMY NOJTI0. TexHUYecKkre TpeOOBaHUS U METO/IbI UCTIHITAHU.

I'OCT P 50652-94 (MDK 1000-4-10-93) CoBMeCTUMOCTh TEXHHYECKHX CPEICTB 3JIEKTPOMArHUTHAS.
YceToiunBOCTh K 3aTyXaromeMy KojaeOaTeTbHOMY MarHUTHOMY MOMI0. TexHuueckue TpeOOBaHUS M METOJIbI
HCIIBITAHUM.

I'OCT P 51317.4.5-99 (MBK 61000-4-5-95) CoBMECTUMOCTh TEXHHUYECKHX CPEICTB DIEKTPOMArHUTHAS.
VYCcTOMUNMBOCTh K MUKPOCEKYHIHBIM HMIYJBCHBIM IOMeXaM OoJbIIoil 3Hepruu. TpeGoBaHUS M METOJIBI
WCTIBITAHU I

I'OCT P 51318.22-2006 (CHUCIIP 22:2006) CoBMECTMMOCTb TEXHUYECKUX CPEICTB DIIEKTPOMArHUTHAS.
O6opynoBanre WHPOPMAIMOHHBIX TEXHOJNOTHH. Pammonomexu wWHAycTpuaidbHble. HOpMBI M MeTOIBI
U3MEPEHUM.

I'OCT 12.2.052-81 Oo6opynoBanme, paboTariiee ¢ Ta3000pa3HBIM KuciaopogoMm. OOmue TpeOoBaHUS
0€30MacHOCTH.
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PJ1 16.407-2000 DnekTpoobopy0oBaHKE B3PHIBO3AIIMIIICHHOS. PEMOHT

I'OCT 15150-69 MaimuHel, npubopbl W JApyrue TEXHUUYECKUE wu3lenus. VcrmomHeHus A pa3iumyHBIX
KJIMMaTU4ecKUX paiioHoB. Kareropuu, yciioBUs SKCIUIyaTallid, XpaHEHHs M TPAaHCIOPTUPOBAHHUS B YacTH
BO3CUCTBUS KIMMAaTHYECKUX (PaKTOPOB BHEIIHEH CpeJIbl

I'OCT 23216-78, MW3menusa  2JIEKTPOTEXHUYECKHE.  XpaHEHHE, TPaHCIOPTUPOBAHHUE, BpPEMEHHas
IIPOTUBOKOPPO3UOHHAS 3alUTa, yrakoBka. O01ue TpedoBaHus.
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