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Hacrosiiee pyKkoBOJICTBO MO SKCIUTyaTallud pPAaclpoCTpaHseTcss Ha mpeoOpazoBaTelny JaBICHUS
u3mepurenbabie CAB-SMART koHCTpyKTHBHBIX HcnonHeHud S, Op-S, Actp-S, M-S, ActpPM-S no Tabnuue
A.5 npunokeHusi A ¢ aHaJIOTOBBIM BBIXOJHBIM CHUTHAJIOM MOCTOSTHHOTO ToKa 4—20 MA 1 HART® - mpoTokoiom
(B manpHelimemM — npeoOpa3oBatenn). PyKOBOICTBO COAEPKUT CBEACHUS 00 YCTPOICTBE U MPUHLIHUIIE PAOOTHI
npeoOpa3oBareseil, TEXHUYECKHE XapaKTepUCTUKH M JApPyTUe CBEJIEHUs, HeoOXOOuMBbIE NJs MpPaBHIbHOMN
9KCIUTyaTalul (MCIOIB30BaHUSA, XPAaHEHHS M TEXHMYECKOro obOciyxuBaHus) mpeoOpasosareneii. HART® -
3aperucTpUpoBaHHbIi ToBapHbIi 3Hak FieldCommGroup.

[IpeobpazoBareny BHITYCKAIOTCS B OOLIETIPOMBIIIUIEHHOM U B3PbIBO3ALIUIIEHHOM HCIIOJTHEHHSX.

[IpeobpazoBarenu C/IB-SMART-EX npenna3znadeHs! 11 pab0OThI BO B3PHIBOONIACHBIX YCJIOBHSX C BHIOM
B3PBIBO3AIIHUTHI «HCKpoOe30macHas AIIEKTpUUYECKast 1enb «i» u EX-mapkupoBKkoit
«0Ex ia lIC T6...T5 Ga X».

[Mpeobpazosarenu CAB-SMART-Exd npeana3znaueHs! j1st pabOThI BO B3pHIBOOIIACHBIX YCIOBHUSX C BUIIOM
B3PBIBO3AILIUTHI «B3PBIBOHEPOHUIIAEMAs o0oJiouka «d» u EX-mapkupoBkoit
«1Ex db lIC T6...T5 Gb X».

ITpeobpaszoBarenu CJ/IB-SMART-Exdia npennasHauensl st paOOThl BO B3PBIBOOIACHBIX YCIOBHSAX C
HE3aBHCUMBIMH BHJAaMHU B3PBIBO3AIIUTBEl — «B3pPBIBOHENpOHUIIaeMas obonouyka «d» (EX-mapkupoBka
«lEx db IlIC T6..T5 Gb X») um wuckpobe3omacHas »dIIEKTpHYECKas Ienb «i» ¢ EX-MapkupoBkoit
«OEx ia lIC T6...T5 Ga X».

s sxcrmutyaranuu npeodpasosareneir CJIB-SMART-EX, CIAB-SMART-Exd u CJAB-SMART-Exdia
JOTYCKaeTCsl MePCOHAJ, 03HAKOMUBIIUICS ¢ HACTOSIIUM PYKOBOJCTBOM IO SKCIUTyaTanuu, riasoit 7.3 I1YD,
riapoit 3.4 IITO3I1, 'OCT IEC 60079-14, I'OCT IEC 60079-17.

[IpeoOpa3oBarenu B3pHIBO3AIIMIIEHHOTO UCIIOJHEHUSI COOTBETCTBYIOT TpeboBanusam o TP TC 012/2011,
I'OCT 31610.0, I'OCT IEC 60079-1, I'OCT IEC 60079-14, TOCT 31610.11 u rmasst 7.3 IIYD, 'OCT
12.2.007.0, TOCT 12.2.003, IIpaBun kinaccupuKauy U TOCTPOUKH MOPCKUX CYJIOB.

1 OIIMCAHUME U PABOTA

1.1 Ha3uadyenue

1.1.1  TIpeobpa3oBarenu npenHazHA4YEHBI U HEMPEPHIBHOTO U3MEPEHHUS U TPeoOpa30BaHUs JaBICHHUS
abCOTIOTHOTO, U30BITOYHOTO, Pa3peKEHUS, JaBICHUS-PA3PEKEHNUs, PA3HOCTH JIaBIEHUI U TUAPOCTATUYECKOTO
JIaBIICHUS] HEUTpaNbHBIX M arpecCUBHBIX, ra3000pa3HBIX U JKUIKUX Cpel B YHU(HUIIMPOBAHHBIM TOKOBBIN
BbIXO1HOM curHal 4-20 MA u niudpoBoii curHan Ha 6aze HART®-nipoTokoa Bepcun 5 u 7.

1.1.2 OOGnacTp NMPUMEHEHUs: METPOJOTUYECKHE CIIYy)KOBbI, aKKpeIWTOBAaHHBIE Ha IPABO TMOBEPKU H
KaMOpOBKU CPEICTB HM3MEPEHUS JaBJICHUS, CHCTEMbl aBTOMATHYECKOTO KOHTPOJIA, PEryJupoBaHUS H
yIpaBJICHUS] TEXHOJIOTMYECKUMH IPOIECCaMU Ha TMPENNpPUATHSAX T'a30BOH, METAUTyprHuecKO, XMMHUYECKOH,
MUIIEBOW OTpacisX MPOMBIIUIEHHOCTH, Ha OOBEKTax TEXHHUYECKOro HabmoaeHus Poccuiickoro Mopckoro
peructpa cyaoxoactsa (PC).

1.1.3  PabGouas cpena /st mpeoOpa3oBaTesl — KUIKOCTH (B T.4. Macja, JU3eJIbHOTO TOTUIMBA, Ma3yTa,
KepocWHa, OCH3WHA), Map, rasbl, I[MAapora3oBbie M Ta30BbIe cMecH (B T.4. Ta3000pa3HBI KUCIOPOJ |
KHCJIOPOJIOCO/IepKaIllie Tra3oBble cMecu) mpu AaBieHuu a0 100 MIla. PabGowas cpema He g0DKHA
KpUCTAJIJIN30BaThCS WM 3aTBEP/IEBATH B IPUEMHHUKE JIaBJICHUS.

1.1.4  TIpeoGpa3oBaTenu JaBieHHUS C KOJIaMH Tpynibl MaTepuano ucronaenus 03, 04, 07, 12, 17, 18 mo
tabmume A.4.1 mpunoxeHus A TpeAHa3HA4YeHbl UIs pabOThl B arpecCHBHBIX Cpelax, BKIIOYas Cpebl,
CoJieprKallie CepoBOAOPO. YKa3aHHbIE UCTIOTHEHHS UMEIOT YCHUIICHHOE JJAKOKPACOYHOE MOKPBITUE KOPIyca U
JOTIOTHUTEIBHBIN CIIOW 3aIUThl TeYaTHBIX IJiar. V3menusi, peKoMeHIyeMble Ui MPUMEHEHUS B YCIOBHSAX
OpenOyprckoro U ACTpaxaHCKOTO Ta30KOHACHCATHBIX MECTOPOXKACHUN, UMEIOT KOHCTPYKTUBHOE MUCIIOTHEHHE
«Op-S» mnu «Actp-S» COOTBETCTBEHHO. PekoMeHaaiuu nmo BbIOOpY TpyIIbl MaTEpUajoB IJIS Pa3IMYHBIX
M3MEpsAEMBIX cpell conepkarcs B Tabnuue A.4.2 npunoxeHus A. M3aenus, pekoMeHIyeMble 1751 IPUMEHEHHSI
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Ha o0OBeKkTax TexHudyeckoro HaOmomenuss PC, He comepkaT acOECTOCOAEpKAIUX MaTepUaoB, U HUMEIOT
KOHCTPYKTHUBHOE HCIIOTHEHHE «M-Sy.

1.15 TIlIpeo6pazoBarenu otHOocarcs k m3genusm ['CIT (I'ocymapcTBeHHass cucTeMa MPOMBIIUICHHBIX
prOOPOB U CPEACTB ABTOMATHU3AINH ).

116 TIlo ycroluMmBOCTM K MEXaHWYECKHMM  BO3ACHCTBUSAM  IpeoOpa3oBaTelnd  SBISIOTCS
BUOpPOYCTOHYMBBIMH M COOTBETCTBYIOT KiaccudukanmuoHubM rpymmam L3, V1, V2 mo TOCT P 52931 B
3aBHUCHUMOCTH OT UCTIOJTHEHHUS.

1.1.7  Tlo ycTOHMYMBOCTH K KIMMAaTHYECKUM BO3JEHCTBHAM IpeoOpa3oBaTesid B 3aBUCHMOCTH OT BUIA
ucnosiHeHus: cootBeTcTBYIOT 1o ['OCT 15150 rpynnam YXJI3.1, YXIJI1, V1, VXJI2, V2, T3, TC1, TB1, OM1,
OM2.

1.1.8 Ilo ycTOWYMBOCTH U MMPOYHOCTU K BO3ACHCTBHUIO TEMIEPATyp OKPYKAIOIIEH cpebl U BIAKHOCTH
npeoOpaszoBarenu otHocsaTes kK rpynmnam B4, C1, C4 mo 'OCT P 52931.

1.1.9 KoHCTpyKIMsT W TOKPBITHE NpeoOpa3oBareieii 00eCIeUYrBAIOT YCTOHYMBOCTH K MaciaM |
MOIOIIMM BEIIIECTBAM.

1.1.10 TIlo cremeHu 3amUTBl OT NMPOHMKHOBEHMS MBUIM U BOJBI IMPeoOpa3oBaTeIN COOTBETCTBYIOT
rpyrnam IP54 wmu IP66/1P67 o T'OCT 14254.

1.1.11 TIlpeoOpa3oBarenu MpeaHa3HA4YCHbl 11 pabOThl TpU  aTMOC(EpHOM  JaBICHHH  OT
66,0 1o 106,7 xI1a (ot 495 no 800 MM pT.cT.) U cooTBeTCTBYIOT rpynne ucrnonHenus P2 mo OCT P 52931.

1.1.12 TIIpeobpa3zoBarenu HE COEPKAT MATEPUAJIOB U BEIIECTB, BPEIHBIX B 9KOJIOIMYECKOM OTHOLICHUU
JUTSL 9eTIOBEKA M OKPY’KAIOIIEH Cpeibl, MO3TOMY IpU JKCIUTyaTanuu (MPUMEHEHHUH), UCIIBITAHUSIX, XPAHCHUH,
TPAHCIIOPTUPOBAHUU U YTUIIM3ALUU HE OKa3bIBAIOT BO3JICHCTBUS, OMTACHOTO B SKOJIOTMYE€CKOM OTHOIICHHUHU.

1.1.13 TIlpeodpaszoBarenun CJIB-SMART-EXd npenna3zHaueHsl ajisi paboThl BO B3PBIBOONACHBIX 30HAX
MOMEILIEHUH 1 Hapy>KHBIX YCTAHOBKAX, B KOTOPBIX BO3MOXKHO 00pa30BaHKE B3PhIBOONACHBIX CMECel KaTeropuit
A, 1IB, IC rpynn T1 — T6, ¢ cobmoaenunem tpedoBanuit 'OCT IEC 60079-14, rnasst 7.3 11VD u IlpaBun
KJIaCCU(UKALIUK U TIOCTPOHKH MOPCKHX Cy0B (sl M3/e il KOHCTPYKTUBHOTO UCTIONHEHHS «M-S»).

1.1.14 C/AB-SMART-EX wuMeT B3pBIBO3ANIUIIEHHOS WCIOTHCHHE C BHJIOM B3PBIBO3AIIUTHI —
«HCKpoOe30MmacHast 3JEKTpUYecKas IeMb «i» M MOTYT MPUMEHSITHCS B COOTBETCTBHH ¢ riaBoi 7.3 TTYD, TOCT
IEC 60079-14, IlpaBun kiaccu(uKaluy W IMOCTPOHKHM MOPCKHUX CYIOB (sl M3JENuil KOHCTPYKTHBHOTO
ucnonHeHus: «M-S»), BO B3pbIBOONACHBIX 30HAX, B KOTOPBIX BO3MOXHO 00pa30BaHME B3PHIBOOMACHBIX CMeECei
kareropuu |IA, 11B, IIC rpynn T1 — T6.

1.1.15 TIpeobpazosareqn CJIB-SMART-EXd wMeroT B3pHIBO3AIIUINEHHOE HWCIIOJHEHHE C BHIOM
B3PBIBO3AIIUTHI — «B3PHIBOHEIPOHHIIaeMast 000s0uka «0» U cooTBeTcTBYIOT TpeboBanusm TP TC 012/2011,
I'OCT 31610.0, TOCT IEC 60079-1, ITpaBui knaccuduKaud U MOCTPOMKH MOPCKUX CYAOB (Ias M3aenuii
KOHCTPYKTUBHOTO UCTIOJTHEHUS «M-S»).

1.1.16 TIIpeobpasoBarenn CJIB-SMART-Exdia uMEOT HE3aBUCHMBIC BHIbI B3PBIBO3AIIUTHI —
«B3pBIBOHENpOHUIIaeMas obomouka «0» (Ex-mapkupoBka «1Ex db 1IC T6...T5 Gb X») u uckpobe3onacHas
anekTpuueckas nemnb «i» (EX-mapkupoBka «0Ex ia IIC T6..T5 Ga X») u COOTBETCTBYIOT TPeOOBAaHUSAM II0
TP TC 012/2011, TOCT 31610.0, TOCT 31610.11, TOCT IEC 60079-1, ITIpaBun knaccuuKanu U TOCTPOUKH
MOPCKHX Cy10B (JUTs U31€THii KOHCTPYKTUBHOTO UCTIONTHEHUS «M-S»).

3nak «X» mocne EX-mapkupoBku mpeobpasoBarencii CJIB-SMART-Ex, CJIB-SMART-Exd wu
CIB-SMART-Exdia yka3siBaeT Ha 0COOBIE YCIOBHS DKCILTyaTaIHH:

e MOJKJIIOYaeMbIi K mpeodpasosarensm gasienust CJAAB-SMART-Ex, C/IB-SMART-Exdia - ncnoaaenuii
WCTOYHUK  THTaHUS  JOJDKEH  HMMETh  HMCKPOOE30MacHble  DJIGKTPUYECKHE  IemH 10
I'OCT 31610.11 u uckpobe3onacHble mapaMeTpsl (YpOBEHb HCKPOOE30MMaCHON AJIEKTPUUECCKON HETH U
MOATPYIIY 3JEKTPOOOOPYIOBAHUS), COOTBETCTBYIOIIHME YCIOBUSM MPUMEHEHHS TpeodpazoBaTelis
JTaBJICHHS BO B3PHIBOONIACHOMN 30HE;

e 1pu OSKciuyatauuu B 30He kiacca O mpeoOpaszoBarenb JaBieHHUS HEOOXOAMMO oOeperaTh OT
MEXaHHYECKUX YIapOB U TPEHUS BO n30exaHue 00pa3oBaHus (HPUKIIMOHHBIX UCKD;

® CMOTPOBOE OKHO IpeoOpa30oBaTelis JaBICHHS CIIEyeT 00eperaTh OT MEXaHUIECKHUX YAapOB;

e B3pbIBO3AIIMTAa IIpeoOpazoBaTenst JaBieHHUs oOecreuyrBaeTcs NIpU MaKCHMajibHOM JIaBIIEHUU B
MarucTpaiy, He MPEBHIMAONIEM 3HAYCHHSI, JOMYCTUMOTO I JAaHHOW MOJICIH;

® BCPXHS M HIDKHSS TEMIIepaTypa MpuMeHeHUs peodpa3oBaTeliei:
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g TS -61 °C <ta <+85 °C, mna T6 -61 °C <ta <+75 °C ¢ xogom curHaia 42H;
g T5 -61 °C <ta<+70 °C, ms T6 -61 °C <ta <+60 °C ¢ xogom curnama 42+HART.

e MOHT@X M OJKCIUIyaTauusi IpeoOpa3oBareist HaBlI€HHUs JODKHBI HMCKIIOYaTh HAarpeB »IIEMEHTOB
KOHCTPYKLIMU TpeoOpa3oBaTenieil BbIlIe TEMIEpaTyphl, IOMYCTHUMOH [UIs 3JIeKTpooOOpYyIOBaHUS
temrneparyproro kinacca TS, T6 mo T'OCT 31610.0.

[Tpu ycTaHoBKe B mpeoOpazoBaTesb KIEMMHOI0 OJI0Ka C 3alIUTON OT UMITYJIbCHBIX NEpEeHaNPsKEHUH (KO
anekTpoHHoro npeodpaszosarens DI, DII1TT, DII2I" no tabnuue A.7) npoBepka CONPOTUBICHUS U IPOYHOCTH
U30JIALUH HE IPOBOAUTCS (cpabaThIBaeT 3allUTa).

[IpeoOpa3oBareny ¢ BUIOM B3pBIBO3ALIUTHI «HMCKpoOe3omacHas anekTpudeckas nemb» ¢ kogom OIII,
SIIIT, OI12T" B mporiecce U3rOTOBJICHUS MOABEPIalOTCS MPOBEPKE HA COMPOTHUBICHUE U MIPOYHOCTH U3OJSALUH
HanpspkeHreM 550 B 0e3 noaxiroueHus: yecTpoicTBa 3alUThl OT NEPEHANPSKEHHH.

[Mpeobpazosarenmn C/AB-SMART-EX, CAB-SMART-Exd u C/AB-SMART-Exdia nmpeanazHaueHsbl st
paboThI BO B3PBIBOOIIACHBIX 30HAX, B KOTOPBIX MOT'YT 00pa30BbIBATHCS B3PHIBOOIIACHBIE CMECH I'a30B U MApOB C
Bo3ayxoM kareropuu IIA, 1IB, IIC rpynn T1 — T6. Mexanudeckast mpo4HOCTH 000JI0YKH mpeodpaszoBatens Exd,
Exdia - ucnonuenus coorserctByet tpedoBanusiM ['OCT 31610.0 mist anexrpoodopynoBanust || rpymnmb! ¢ BEICOKOi
OIACHOCTBIO MEXaHWYECKUX MOBpeXkIeHHH. MexaHndeckas MpOoYHOCTh 00010uKH npeodpaszoBarens Exd, Exdia -
WCTIOJTHEHHS TIPH HATMYUH KPBIIIKA CO CMOTPOBBIM OKHOM (OMIIMS CO CBETOMOIHBIM HHIMKATOPOM) COOTBETCTBYET
tpeboBanusasm ['OCT 31610.0 mns snekrpoobopymoBanus |l rpynmbl ¢ HHM3KOM ONMAcHOCTBIO MEXaHMYECKUX
MIOBPEXKICHUI.

[IpeobpazoBarenu ¢ KogaMu MEKTPOHHBIX peodpazopateneit DI u DIT1T, DI12I" mo Tabimme A.7
00€CTIeYnBAOT 3aLIUTY MPEOOpa30BaTENs MIPU BO3ACHCTBUN TPO3OBBIX MIIM UHBIX IIEPEXOTHBIX
nepeHanpsukeHui (ucnsirarensbHoe Bo3aeicTeue kiacca Il mo FOCT IEC 61643-11-2013.

1.1.17 CrpykrypHas cxema YCIOBHOIO OOO3HAaueHHs IMpeoOpa3zoBareseil JaBICHUS H3MEPUTEIbHBIX

IIPUBEJICHA B IPUIIOXKEHUH A.

1.2 TexHu4eckHe XapaKTepPUCTHKH

1.21  OcHoBHbIE TEXHUYECKHE XapaKTEPUCTUKHU YKA3aHbI B STUKETKE Ha KOHKPETHBIN nmpeoOpa3zoBaTelb.

1.2.2 Tlpeobpa3oBarenyu yCTOWYHMBBI K BO3JCHCTBHIO MEPErpy30YHOTO JABICHUS B COOTBETCTBHU C
tabnuneit A.3.1 npunoxenust A. Jlyis mpeoOpa3oBaresneii pa3HOCTH JAABICHUN U THIPOCTATHYECKOTO JaBICHUS
MEepPErpy304HOE JABJICHUE MOXKET OBITh MOJAHO B IUIIOCOBYIO WJIM MHUHYCOBYIO Kamepy. [IpeoOGpasoBarenu
Pa3HOCTH JaBIIEHUN U TUAPOCTATHUYECKOTO JABJICHHS MPOYHBIE MPH BO3JACHCTBUH MPOOHOTO JIaBlieHUs B 00e
KaMepbl JIUTETbHOCTRIO He Oosiee | MUHYTHI U TepMETHYHBIC TIPU BO3JACHCTBUU MPEAEIBHOTO JTOYCTHMOTO
pabouero u30BITOYHOTO B COOTBETCTBHH ¢ Tabmwuiei A.10 [Tpuioxenus A.

1.2.3  TlIpeoOpa3oBarenu pa3HOCTH JABIICHUH BBIJCPKUBAIOT TEPETPY3Ky CO CTOPOHBI TUIFOCOBOM W
MHUHYCOBOM Kamep B TeueHHEe | MHHYTHl OJHOCTOPOHHUM BO3JEUCTBHEM JaBIIEHUS PABHOTO MpEAeNbHO
JI0ITycKaeMoMy pabouemMy HM30BITOYHOMY JaBJieHHUIO. [l ycTpaHEeHUs] BO3MOXHOTO BIMSHHUS OJHOCTOPOHHEH
Meperpy3Ku Ha XapaKTEpPUCTUKH IpeoOpazoBaTeneid, Mocie €€ CHATUS, MOXKET MOoTpebOoBaThCs MOJICTpOiiKa
Ha4yaJIbHOTO CUTHAJA.

1.2.4  Bepxuue mnpeaenbl W3MEPEHHH NpeoOpa3oBaTesieil coOTBETCTBYIOT TaOimmam A.3.1 m A.3.2
[Ipunoxenus A.

1.25 TIIpeobpa3zoBarenu SBIAIOTCS MHOTOMPEICIBHBIMU U MOTYT OBITh HACTPOEHBI Ha Psi BEPXHHUX
MpEACIIOB WX JUANa3oHOB M3MEpeHuid B cooTBeTcTBUM ¢ Tabmuuamu A.3.1 u A.3.2 Ilpunoxenus A.
[Ipeo6paszoBarenu Takxe JOMYyCKAIOT HACTPOIKY Ha CMEIICHHBIN Hana3oH U3MEPEeHUN.

1.2.6 Ilpenmensl nomyckaeMoil OCHOBHOM NPUBEICHHOW MOTPEIIHOCTH Y U TMpeAeNbl J0MycKaeMon
JIOTIOTHUTEIHHON TPUBEICHHON MOTPENTHOCTH, BEI3BAHHON H3MEHEHHEM TEMITEPATypPhl OKPYKAIOIIETO BO3yXa
yT, yka3aHsl B Tabimax A.9.1-A.9.10 [Mpunoxenns A. Bapuanus BEIX0JHOTO cUrHaNa He peBbimaet 0,5y.

OcHoOBHasl NpUBEAEHHAsSI TOTPEIIHOCTh CUCTEMBI, COCTOALIEH U3 MpeoOpa3oBaTesis AaBJICHUS U

pazaenutens cpel (pa3aenuTeNs cpell ¢ KanuuUIIpHON JIMHUEH ), TPEACTaBIseT CO00 anredpandecKyro

CYMMY OCHOBHBIX ITPHBEICHHBIX OTPEIIHOCTEH 3JIEMEHTOB cucTeMbl. OCHOBHAsI IPUBEACHHAS

MOTPEIIHOCTh, BHOCUMAS pa3JieiuTeNeM cpe (pa3aeuTeNeM cpel ¢ KaluuIIpHON JTMHUEH ), TPUBOAUTCS

B 9TUKETKE (Tacropte) mpeoOpa3zoBares JaBICHUS.
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1.2.7 TIlpeobOpazoBaTenn HMEIOT JIMHEHHO-BO3PACTAONIYI0O WM  JIMHEHHO-YOBIBAIOIILYIO
3aBUCHUMOCTD BBIXOAHOT'O aHAJIOI'OBOT'O CUTHaJIa OT BXOAHOT'O JaBJICHUS.
1.2.8 HomuHanpHas cTaTHyecKas XapakTEPUCTHUKUA TNpeoOpa3oBaHUs C JUHEHHO-BO3pacTarouiei
3aBUCHUMOCTBHIO aHAJIOI'OBOT'O BEIXOAHOT'O CUT'HAJIa OT BXOI[HOI>'I I/I3MepHCMOﬁ BCJIMYHUHBI COOTBCTCTBYCT BUY:

B
Y=Yu+——= (P — Pn), (1)
(PB — Pn)
rae Y — 3HaueHHe BBIXOJHOIO JIEKTPUUECKOTO CUTHANA, MA;
P — 3HadeHne n3mepseMont hr3mdeckoi BemuIuHbl, KI1a;

Yu, Y — cooTBeTcTBeHHO HIKHee (4 MA) u BepxHee (20 MA) mpenenbHbIe 3HAYE€HUS BBRIXOJHOTO CHTHAINA;
Ph, P — cOOTBeTCTBEHHO HI)KHUIN M BEpXHMUH Ipeesbl u3MepeHui, klla.

HomunanbHas craTudeckas XapakTEpUCTUKU MPEOOpa3oBaHUS C JTUHEHHO-YOBIBAIOMICH 3aBUCUMOCTBHIO
AQHAJIOTOBOTO BBIXOJTHOTO CHTHAJIA OT BXOJIHOW M3MEPSIEMON BEIIMYUHBI COOTBETCTBYET BULY:
(YB—YH)
@ —rm
Wcnonb3oBanubie B popmyiie (2) 0603HaUeHUS aHATOTHYHBI 0003HaYeHUAM Gopmyiibl (1).

HomunanbHasi cratudeckas XapakTepUCTHKa C (QYHKUIMEH mnpeoOpa3oBaHMs BXOIHOH H3MeEpseMOi
BEJIMYMHBI 110 3aKOHY KBaJIpaTHOI'O KOPHsI COOTBETCTBYET BUY:

Y=YB— (P — Pn), (2)

Y = Yu+ (Y5 — YH) (3)

Py’
rne P — BxoaHas uamepsemMas BeIMulHa — Pa3HOCTh JlaBieHui, klla;
ocTaJIbHbIE TApaMETPBl — TO XKe, 4YTO B hopMmyuie 2.
[Tpumeuanue: BeixoqHOM cUrHam U3MeHseTcs IMHeHo B quanazoHe 0 < P/Ps < 0,02.
1.2.9 [lmamaszoH HampsDKCHUsS MUTaHUS IpeodpaszoBareneii ot 12 1o 42 B nocrosiHHOTO TOKA, OT 18,5 110
42 B npu ucnoib3oBaHuu 1udpoBoil cBa3u mo mnpotokony HART®. HomuHanbHOe 3HaYeHHE HAINPSHKEHUS
nuTaHus npeodpazosateneit 24 + 0,5 B.
1.2.10 MUcrounuk nutanus mnpeodpazopareneii CAB-SMART BHe B3pbIBOONACHOW 30HBI JIOJIKEH
Y/IOBJIETBOPSATH CIEAYIOIIAM TPEOOBAHHSIM:
e comnpoTuBiieHHne u3oasiuuu He Mmenee 100 MOw;
e BBHIIEP)KUBATHh UCTBITaTeNbHOE HampspkeHne 550 B mpu mpoBepke 371eKTpUYecKoil MPOYHOCTH
U30JISIIIH;
TpeboBaHMs K MCTOYHUKY IUTaHUS IpeoOpa3oBaTelieil BO B3pbIBOOIIACHOM 30HE ONUCaHbI B MyHKTE 5.1.2
Cxembl BHEIITHUX AIIEKTPHYECKUX COCIIMHEHU I npeoOpa3zoBarenet NPUBECHBI B
npunoxenuu B.

1.2.11 ConpoTtuBneHne Harpy3Kku (BKJII0UYAsi CONPOTUBIICHHUE JIMHUH CBS3M) TOJHKHO OBITH B MpEJIENIax OT
Ry 10 Ruaxe. Ruaxe OTipenensercs mo gpopmyse:

Ryaxe = 43,5 % (U — 12), (4)
rae U— HaIpsKCHUEC Ha BBIXOAC UCTOYHHKA ITUTAHUS, B.

Ry = 0 iput oTcyTCTBUH 1T POBOH CBsI3U 10 IPOTOKOTY HART®, Ryun = 250 OM nipu €€ ucronb30BaHNH.
Bo3moxna paboTta npeodpaszoBareneii 03 Harpy304HOTO PE3UCTOpA.
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Hanpspkenue ncrounmka
IIUTAaHUsA
N
[y

43,5
87
130,5
174
217,5
261
304,5
348
3915
435
478,5
522
565,5
609
652,5
696
739,5
783
826,5
870
913,55
957
1000,5
1044
1087,5
1131
1174,5
1218
1261,5
1305

Conpotusnenue Harpy3ku Rmake, Om

Pucynok 1 — 3aBUCHMOCTb CONPOTUBIIEHUS HAIPy3KH
(BKJIIOYAsi CONPOTUBJICHUE JTUHUM CBSI3M) OT HANPSKEHUS] ICTOYHUKA MUTAHUS

1.2.12 TlotpebGnsiemasi MOIITHOCTh NMPE0Opa30BaATEIICH:
o s CIIB-SMART-Ex, CIIB-SMART-Exdia — ne 6onee 0,9 Bt
o g CJIB-SMART u CJIB-SMART-Exd — ne 6oiee 1,0 Br
1.2.13 Bpems BOCCTAaHOBJICHHS aHAJIOTOBOTO curHaysia mpeodpaszoBateneii CJAB-SMART mocne
npepbiBaHus nuTaHus Ha Bpems He 6osee 0,02 ¢ ne npessimaer 0,005 c.

1.2.14 TlpenenpHble OTrPAaHUYCHHS BBIXOJAHOTO CHTHAJA MpeoOpa3oBaTeiei  COOTBETCTBYIOT
pexomenaanusam cranaapta NAMUR NE43 u ykazansl B Tabnuue 1.

Ta6mmia 1 — YpoBHU CUTHAJIOB HACKHIIICHUS 1 aBapHUH

Onmcane Pexomenparmn Honyctumslii 3HaueHue npu
NAMUR NE43 JIMana3oH HaCTPOUKHU [MOCTaBKe™

Husknii YPOBEHb TOKa
HaCBIIIEHHU, MA 23,8 3,7-39 3,84
Huzkuii ypoBeHb TOKa aBapuu, MA <3,6 3,55-3,8 3,73
Bricoknii YPOBEHb TOKa <05 20.1- 229 216
HACBIIECHHS, MA -7 ! ' '
BKCOKI/Iﬁ YPOBEHb TOKa aBapuu, >21,0 20,2 23,0 220
M

* - Jlng mocTtaBky npeoOpa3oBaTesieil ¢ IpyruMu HaCTpOWKaMH YpOBHEH HACHIIIEHUS U aBapHH,
HeoOxoauMo mpu 3akase BbiOpath onuuio JIITH no Tabnuue K.1 [punoxenus K

3.8mA 20.5mA

3,6mA 4.0mA 20,0mA 21.0mA
HencnpaBHOCTE BBIXOZ 32 BBIXOX 3a Hencnpasnoén,
npudopa JHAra3oH QMANAI0H  mpuGopa

Pucynok 2 — Jluarpamma TokoBoro curnania npeoodpasosarens no crangapry NAMUR NE 43

[IpenenbHoe 3HaueHWE BBIXOJHOIO CHUTHAjJa YCTaHABIMBACTCS NPU BO3HUKHOBEHUH HECOOTBETCTBUS
KOHTPOJMPYEMBIX TapaMeTpOB 3aJaHHBIM 3HAYCHHSM, OOHAPYKEHHOE HENpPEphIBHO (YHKIIMOHHUPYIOMIEH
cUCTeMOW camMoJauarHocTHku. [lepexiitoueHne MeEXTy BEPXHUM M HW)KHUM HpeAeTbHBIMH 3HauYCHUSIMHU
BBIXOJHOI0 cUrHana (ypoBeHb aBapu) Boinosinsercss HART® -komaH10i, nepegaBaeMoii 0 IMHUU CBSI3U JTMO0
C MOMOMUIbIO UHAMKATOPa B COOTBETCTBHUHM C MpHIIokeHueM E.
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1.2.15 TIlpu ckaukooOpa3HOM U3MEHEHUH HAMPSOKCHUS MUTaHKs Ha | B 0T yCcTaHOBIIEHHOTO 3HAYCHHMS 32
Bpemst He 6onee 0,05 ¢ BEIOpOC BRIXOJHOTO CUTHAJIA HE MpeBbImaeT 1,5 % oT Auama3zoHa u3MEeHEHHUS BBIXOIHOTO
CUTHaJIa MPOJI0JDKUTENBHOCTBIO He Ooee 1 c.

[Iynbcanusi BBIXOJHOTO cUrHaia B auamna3zoHe 4actoT oT 0,06 mo 5 I'l BKIIOUUTENHHO HE MPEBBIIIAECT
3Hauenwuii 0,7y. [lynbcaiust aHaIoroBOro BEIXOJHOTO CUTHAJA B AMANa30HE YacToOT OT 5 110 10° Tt He MPEBBIIIAET
0,25 % ot BIIN.

1.2.16 TIlo crenmeHW 3amUTBI OT NMPOHMKHOBEHHS WBLUIA M BOJBI MPEOOPA30BATEIN COOTBETCTBYIOT
rpyrnam |P54 wmu IP66/1P67 mo TOCT 14254.

1.2.17 TIpeoOpa3zoBareny YCTOMYUBHI K BO3JCHCTBHIO TEMIICPATYpPhl OKPYKAIOMIEH CPEIbl IO TaOIUIe
A.8 mpuiiokeHus A B 3aBUCUMOCTH OT HCTIOTHEHHUS.

1.2.18 [IIpeobpa3oBarenn yCTOWYMBBI M TPOYHBI K BO3JCHCTBHIO CHUHYCOWJAIBHBIX BHOpanuii B
COOTBETCTBUHM ¢ Tabnuiei 2. HanpaBnenue BUOpaIuy 10JKHO COOTBETCTBOBATh YKa3aHHOMY B MPUIIOKEHUH b.

Tabmuma 2 — YCcToHUMBOCTh K BO3/ICHCTBHIO CHHYCOHMIATBHON BUOpAITUH

Hcnonnenue no
I'pynna Hcnonnenus npeodpazoBaTeneit BUOPOYCTOHYHMBOCTH IO
I'OCT P 52931
1 CAB-SMART wmogeneit 1112, 1212, 1312, 1412 L3
CAB-SMART wmogeneit 1020, 1030, 1040, 1120, 1130, V1
2 1140, 1220, 1230, 1240, 1320, 1330, 1340, 1420, 1430,
1434, 1440, 1444, 1530, 1540
3 [Tpoune ncnonnenust C/IB-SMART V2

[Ipenensl momyckaeMoOM JIOMOJIHUTEIBHOW MPUBEICHHON IOTPEIIHOCTH, BBI3BAHHON BO3JECHCTBUEM
BuOpauu, B % ot BIIM, He 1OHKHBI IPEBBIIATH CIASAYIOIINX 3HAYSCHUH]:

Prax (5)
PB ’
rae Pmax — MakcUMaJIbHBIA BEpXHUM MpeJies M3MEpEeHus MOJIeNH npeodpaszopatens, klla;
Ps — ycranosnennsiii BITU, kI1a;
k — xoaddunment, pasusiii 0,25 % nns moaeneit rpymi 1,2;
0,1 % nyst Mmozene rpynmel 3.
1.2.19 TIpeodpaszosarenu C/IB-SMART-Exd, CIB-SMART-Exdia ycToitunBs! K BO3ICHCTBHIO yaapa.
1.2.20 TIIpeoOpazoBarenu  SBISIOTCS  CEMCMOCTOMKMMHM  TMPU  BO3JCUCTBHHM  3EMIICTPSICCHHI
WHTEHCUBHOCTHIO 9 6auioB mo mkaine MSK-64.
1.2.21 Tlpenenbl TOMONHUATENLHON MPUBEICHHOHN MOTPEITHOCTH IpeoOpa3oBaTesiell Pa3HOCTH JaBJICHUH
Y THJIPOCTATHYECKOTO JIABIICHUS TIPH JIBYXCTOPOHHEM HArpy>KEHUU pabounM HM3OBITOYHBIM JaBICHHEM, % OT

BIIN:

Pmax
— . . 6
v =Kf - Ppa6 - ——, (6)
rae Kf mog momenu 1412 +0,2%/1 MIla
Kf mnsa mogenu 1420 +0,08%/1 MIla
Kf s moneneit 1430, 1434, 1440, 1444, 1530, 1540  +0,04%/1 MIla
Kf nns moneneit 1450, 1460 +0,02%/1 MIla

Ppab — 3Hauenue pabouero n3dbiTounoro aasiaeHus, Mlla;
Pmax — makcumainbHbIi BepxHUi ipeaen uzmepenus, Mlla;
PB — BepxHuii mpeen U3MepeHuit, Ha KOTOPBIM HacTpoeH npeodpazoBatensb, Mlla.
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1.2.22 TIpeobpa3oBaTeny yCTOMYHMBHI K BO3JEHCTBUIO HHIYCTPHATHHBIX TTIOMEX:

® HAaHOCEKYyHJHbIM UMMYJbCHBIM ToMexaM 1o ['OCT 30804.4.4, creneHb )KeCTKOCTH 3;

e paanoyactoTHOMY 3nekTpoMarHuTHOMY 1o I'OCT 30804.4.3 B nonoce yactor 80—1000 MI',
CTEIEHD KECTKOCTH 3;

e panuovacToTHOMY 3JekTpoMarHutTHoMy Moo o 'OCT 30804.4.3 B mosioce 4acToT
800-960 MI'11, cTerneHs :KECTKOCTH 4;

® paauo4yacToTHOMY 3jekTpoMarHuTHOMY nosto o I'OCT 30804.4.3 B monoce 4acToT
1400-2000 MI'11, cTeneHb KECTKOCTH 4;

e syekrpocrarndeckuM pazpsgam o 'OCT 30804.4.2, creneHb )KeCTKOCTH 4;

® KOHJYKTHBHBIM IIOME€XaM, HaBEJACHHBIMU PaIMOYaCTOTHBIMH JIEKTPOMArHUTHBIMU MOJISIMH I10
I'OCT IEC 61000-4-6-2022, cTeneHn )XeCTKOCTH 3;
¢ MarHUTHOMY ITOJIXO IIPOMBIIUIEHHON 4acTOThl 10 'OCT IEC 61000-4-8-2013, cTeneHb )KECTKOCTH
5;
e umnyiabcHoMy MarHuTHoMy nodro o 'OCT IEC 61000-4-9-2013, cTenens kecTKOCTH 5;
e 3aryxaromiemy mMarautHomy noito mo 'OCT IEC 61000-4-10-2014, cTeneHpb KeCTKOCTH 5;
® MUKPOCEKYHIHBIM HUMITYJIbCHBIM IloMexaM Ooubiioi sueprun o 'OCT P 51317.4.5, crenens
KECTKOCTH 2 IPU [10JIa4ue IIOMEXHU 10 CXEME «IIPOBOJ-IIPOBOA» U CTENEHb )KECTKOCTU 3 IpU
1ojjaue MOMeXH 10 CXeMe «IpoBoA-3emis». Kpurepuii kauecTBa QyHKIMOHUPOBAHUS — A.
JlononHuTeNbHAS MOTPEIIHOCTD NTpeoOpa3zoBaTesel, BbI3BaHHAs BO3ACHCTBUEM UHyCTPHAIBHBIX TIOMEX,
BBIp@)KEHHAs B IPOLEHTAX OT AMAala30Ha MU3MEHEHUs BBIXOJHOIO CUTHajia, He npesbimaer 20 % ot npenenos
JIOITyCKaeMOM OCHOBHOM IOTpelIHOCTH M He Hopmupyercs. [IpeoOpazoBaTens COOTBETCTBYET TpeOOBaHUS
NPEIbSBIIEMBIM K TEXHHUECKUM cpeacTBaM |V Tpymmnbl UCTIONHEHUS KPUTEPUIO (YHKIIMOHHPOBAHUS A TI0
I'OCT 32137-2013.
1.2.23 [IpeoOpazoBarenn COOTBETCTBYIOT HOPMaM ITOMEXOIMHICCHH, YCTAaHOBJICHHBIM JUTs Kilacca b
o 'OCT 30805.22 B mmanazone yactor 20-230 MI'1 ¢ HanpsbkenHocThio ot 30 nb(MkxB/M), KBasumMKoBOE
3HaueHue U B auana3one 9actot 230-1000 MI 11 ¢ HanpspkeHHOCTBEO 110Nt 37 n1b(MKB/M), KBa3UIMKOBOE 3HAYCHUE.
1.2.24 TlpeoOpa3zoBaTreny UMEIOT BHELIHIOK KHOIKY, PACIOJOKEHHYIO Ha KOpIyce, A CMEIEHHs
XapaKTepUCTHKH MpeoOpazoBaTes JaBleHHs (KaTHOPOBKa «HYJIS») OT MOHTaXXHOT'O MOJIOKEHHS Ha 00BEKTE TN
CTaTUYECKOTO JIaBJICHHUSI.
1.2.25 [Ilpenensl 1oMycKaeMoro npy KaauOpOBKe «HYJsD» CMELEHHUS XapaKTepUCTUKH ITpeodpa3oBaTes
JIABJICHUS B 3aBHCUMOCTH OT YCTaHOBJIICHHOTO JHMAaIa30Ha N3MEHEHHS CUTHAJIA IPUBECHBI B TaOIHIe 3.
Tabnuua 3 — npejienbl JONYCKaeMOro CMEIEeHHs XapaKTEPUCTHKH MPH KAJTHOPOBKE «HYJIS»

ITpenensl yCTaHOBIEHHOTO IMpenen cMemenus XapakTeEpUCTHKHU IIPeodpa3zoBaTes
auara3oHa UIBMCHCHUA CUT'HAJIa JaBJICHU, B % OT AuariasoHa I/13MepeHI/II71
0,25Pmax< PB < Pmax +5
0,1Pmax< Pg < 0,25 Pmax +10
PB < 0,1 Pmax +20

1.2.26 Hactpoiika u ynpaBieHue, MOJyYeHHEe HOMEpa BEpCUHU IMpeodpa3oBarenss ¢ HU(POBBIM
WH/IMKATOPOM OCYIIIECTBIISIETCS KHOIIKAMH, PACIIOJI0KCHHBIMUA Ha KOPITyCe MHIUKATOPA W JUCTAHIIMOHHO TPHU
MTOMOIIN yTPABJISIONIETO yCTPOicTBa, moaaepxkuBaroniero HART®-mporokoi, a mpeoOpa3zoBaTelis aBlIeHUS
0e3 BCTPOCHHOTO IH(PPOBOTO WHAUKATOPA — TOJIHKO JTUCTAHIIMOHHO TPU MOMOIIN YIPABJISIOIIEr0 YCTPOUCTBA,
noaaepxxupatoniero HART®-nporokoi.

1.2.27 Wuaukarop, BXOJSIIMA B COCTaB IpeoOpa3oBaTess, HUMEET JIBa peuMa pabOThl — HU3MEPECHHUS,
YCTaHOBKH U HACTPOMKHU MapaMeTpoB.

1.2.28 VYcraHOBKa M HACTpOHKa MapaMeTPOB C MOMOIIBIO KHOTIOK MHIUKATOpa I peoOpazoBartess ¢
BUJIOM B3pbIBO3aIIUTBl EXJ MOXET OBITH BBINOJIIHEHA TOJIBKO BO B3pBIBOOE30IMACHOW 30HE B COOTBETCTBHHU C
[Tpunoxenuem E
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1.2.29 Bpemsi ycTaHOBIEHHs BBIXOJHOTO CHUTHAIA TpeoOpa3oBaTelisi MPH CKAYKOOOPa3HOM HM3MEHEHUH
M3MEPSIEMOT 0 apameTpa, cocTaniisttoriero 90% auamnazoHa M3MEPEHUH, ONIPEISNISETCS IePHUO0M OOHOBIICHHS JAHHBIX
kaHama AIlIl, m3Mepsroniero BBIXOAHOM CHTHAJ NMPUEMHHUKA JABJICHUS, BPEMEHEM IIEPEXOJHOrO Tpolecca U
BBIOPAHHBIM BpeMeHeM JIeMII(prpoBaHus (YCPEAHEHHS) BBIXOJHOTO CHTHAJIA:

Tyer=T3+ T+ T,

rrae Tyer — Bpemst u3MeHeHus! BBIXOJHOTO CUTHAJIA IpeoOpaszoBaresis Ha 63% OT yCTAaHOBUBILETOCS 3HAYCHUS,
T3 — nepuos 06HOBNEHUS AaHHBIX KaHaa AL, n3mepsirorero BbIXOAHOM CUrHaI IPUEMHUKA 1aBICHM,
T — BpeMs1 IepexoAHOro ImpoLecca,
T — Bpemst ycpenneHus (aeMidupoBaHusi) BEIXOIHOTO CUTHAA.

[lepuon o6HOBIIEHUS AaHHBIX KaHana aasieHus T3 cocrasuser 0,05 c.

Bpewms nepexoanoro npouecca Tn npeoOGpa3zoBaTeneil ykazana B Tadauiie 4.

Tabmuia 4 — BpeMs nepexoIHOro mpoiiecca mpeodpa3oBaresieii

Bpems nepexonnoro npouecca (Tm),
¢, He OoJtee
Kon
o o Bo Bcem
O06o3HaueHue MoJieNel mpeoOpazoBarTeei MPUCOCIMHECHHS K
Iarna3oHe
poueccy B HKY
pabouux
TEMIIEPATYP
1112, 1212, 1312, 1412 0,1 2
1120, 1220, 1320, 1420 FK, FD 0,02 0,1
1130, 1230, 1330, 1430, 1434 0,01 0,05
OcrTanbHble MOJEIHN BCE 0,001

1.2.30 IIpeobOpa3oBarenp WMEET OJJICKTPOHHOE NeMI(PHUPOBAHHWE BBIXOJHOTO CHTHAIa, KOTOPOE
XapaKTepu3yeTcss BPEMEHEM YCPEIHEHHEM pe3yJbTaToB M3MepeHus. Bpems ycpenHenus (nemmdupoBaHus)
pe3yIbTaTOB U3MEPEHHUS YBEITMUUBACT BPEMsI YCTAHOBJICHHUS BBIXOJAHOTO CUTHANA, CTIIA)KMBAs BBIXOTHOW CHTHAIT
npu ero ObicTpoM u3MeHeHuH. 3HaueHne Ta BpeMeHu neMnpupoBaHus BEIXOIHOTO CUTHANIA IpeoOpa3oBaTeneit
MIPHU HACTPOMKE C MCIIOIB30BAHUEM MOJYJISl MHAWKAIIUHN, MOXKET OBITh BRIOPAHO IMMOTPEOHTENIEM U3 CIICIYIOIIETO
psana: 0; 0,2; 0,4; 0,8; 1,6; 3,2; 6,4; 12,8; 25,6; 50; 75; 100 c. IIpu HacTpoiike ¢ UCMOIB30BAHUEM IOJIEBOTO
KOMMYHHKATOpa IMOTPEOUTENIb MOKET YCTAaHOBUTH JII000€ HEOOXOMMOE 3HAUCHHE BPEeMEHH JieMIT(prpoBaHUs B
muarnazone ot 0 1o 100 c. ITo ymonuanuto Ta = 0,8c qisa npeobpazoBaTesneil Auana3o0HOM U3MEPEHUS] MEHbIIIE
niu paBubiM 10kI1a, Ta = 0,4c ans octanbHBIX MpeoOpa3zoBaTeiell.

1.2.31 Bpems BkIIOYEHHs MpeoOpa3zoBaTess, H3MEpseMoe Kak BpeMs OT MOAAaYd MHUTaHUS [0
YCTaHOBIICHHS aHAJIOTOBOTO BBIXOJHOTO CUTHAJIA C MTOTPEUTHOCTHIO He Ooiiee 5% OT yCTaHOBUBIIIETOCS 3HAYCHHUS,
COCTaBJIET He OoJiee 2 ¢ MpU MUHUMAJIBHOM BpeMeHu aemndupoanus Ta.

1.2.32 JlomonmHHUTENbHAS TOTPENIHOCTh, BBI3BAHHAS IUIABHBIM H3MEHEHHUEM HANPSHKCHHS MUTAHUS |
BO3/ICWCTBUEM BHEIIHETO MEPEMEHHOro MarHUTHOro mnoss HanpsokéHHocTtbio 1000 A/Mm, wactoTtoit 50 I'y mnm
BHEITHETO TMOCTOSHHOTO MAarHUTHOTO Mo Hampspk€HHOCThI0 1000 A/M, He mpesbimaer 0,2% ot mpexena
JIOITyCKaeMOM OCHOBHOM MOTPEIIHOCTH M HE HOPMUPYETCSL.

1.2.33 TIpeoOpa3zoBareny HE BBIXOJIAT U3 CTPOS MPH OOPHIBE BBIXOJHOTO IIEMH MpeoOpa3oBaTeie, a
TaKXkKe IMpH MoJlaue HaNpsHKeHUs MUTAaHUS OOpaTHOM MOJNAPHOCTH U KOPOTKOM 3aMBIKAHWU BBIXOAHOM Liemu
npeoOpaszoBareeil.
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1.2.34 TIpoyHOCTH M3OJISILIMN M COMTPOTHRIICHHUE JIEKTPUUECKHX IeTIel TpeoOpazoBaTesniell IpUBECHBI B

tabiuue 5.

Tabnmuma 5 — BuA W 3HAYEHUE HCHBITATENBHOIO HAINPSHKEHUS HPU MPOBEPKE AIIEKTPUUECKOW MPOUYHOCTH
W30JISILUHU, FIEKTPUIECKOE COMMPOTUBIICHUE HU3OJISIILIUI

JlelicTBytolee 3HAYEHUE
UCIBITATENBHOIO HANIPSKEHUS
IIEPEMEHHOT0 TOKa 4acToToM 50
I'u mpakTyecku
CUHYCOUATIbHOU (DOPMBI C
K03(pPULIMEHTOM aMILIUTY bl HE

Hopwmbl 31eKTprudecKkoro conpoTUBIEHUS
m3oJsun, MOwMm, He MeHee

Ucnonuenue xyxke 1,414 + 0,099, B add,
npeobpa3oBares HE MEHeEe
npu npu
OTHOCHUTEIILHOHN HPH BEPXHEMY o currenbroit
§ BJIQXKHOCTH i SHATCHIH BJIQXKHOCTHU
HOpPMaJIbHBIX (95 +3) % u HOPMAaJIbHBIX | IpEeIbHON (95 3) % u
YCIOBHAX ° YCIIOBHAX paboueit °
TeMIeparype Temmepatypy|  TEMIEPaTYPe
(35+5)°C PALYPH (354 5)0C
Hes3zpsiBo3amuIieHHble 550 240 100 20 5
VCIIOJIHEHUSI
B3peiBozamiuieHHbIe
HCIIOJIHEHUS, B
COOTBETCTBHUE C 550 — 100 — —
tpeboBanusimu ['OCT
31610.11

[IpeobpazoBatenu ¢ koJgaMu AMEKTPOHHBIX peodpazorateneit DI, DITIT u DI12I" mo mpunoxenuto A
o0ecrneuynBaroT 3alIUTy peoOpa3oBaTesis IPHU BO3IEHCTBUU I'PO30BBIX UM UHBIX MIEPEXOIHBIX
MepeHanpsHKeHuH KOMOMHUPOBaHHOM BOJIHEI 1,2/50 MKC. ¢ MaKCHMaJIbHBIM 3HaUYE€HHUEM HarpspkeHus 6 kKB u
8/20 MKC. ¢ MaKCUMaJIbHBIM 3HaU€HHEM TOKa 3 KA (McmbITaTenbHoe Bo3zeiicTBue kiacca 1l mo

I'OCT IEC 61643-11-2013).

1.2.35 TIO npeoOpa3oBateins MpeaHa3HAYSHO IS TIpUeMa JIEKTPHUECKOT0 CUTHAIa YyBCTBUTEILHOTO
3JIEMEHTa, MPOMOPIIMOHATIBHOTO ero AeGopMaIiy OT MPUI0KEHHOTO JaBICHHUS.

3HavyeHre nu(ppoBOro KoJia CUTHAIA, HOPMHUPOBAHHOE B IIMPOKOM JTHAIIa30HE TEMIIEpaTyp, mpeodpasyercs
B 3HAUCHME JaBIIEHUS, OTOOpa)kaeMoe Ha CBETOJAMOJAHOM HHIUKATOpPE M B YHU(DHUIIMPOBAHHBIA TOKOBBIMA
BBIXO/ITHOM CHUTHAJI.

Wutepdeiic monbp3oBaTens MO3BOJSET BU3YAIU3HPOBATh M3MEPEHHOE 3HAUEHUE IAaBJICHUS, MOITYYHThH
3Ha4YeHHE JIaBJICHUS 10 U(PPOBOMY U aHAJIOTOBBIM KaHAJIaM.

[IporpamMmMHOe obecrnieueHne mpeoOpazoBaTensi SBISIETCS BCTPOCHHBIM U Iepe3arpyxaembiM. B
MOJIb30BATEIILCKOM M CBSI3HOM HWHTepdeiicax mpeodpa3oBareiss OTCYTCTBYIOT HPOIEAYpPHl apXUBUPOBAHUS
PE3yNbTaTOB U3MEPEHU.

1O npeoOpaszoBarens pa3aeneHO HA METPOJIOTHUECKH 3HAYMMYIO YacTh U METPOJIOTUYECKHA HE3HAUNMYIO
4acTh:

K METPOJIOTHYECKH 3HAUNMON YaCTH OTHOCSTCS MPOTPaAaMMHBIE MOJTYJIH, BBITIOTHSIONNE (DYHKITUH:

— cbopa, nepenayu, 00pabOTKU U MPECTABICHUS U3MEPUTENbHOIM HHpOpMaLny;

- UICHTU(PHUKAIIMA METPOJIOTHYECKU 3HaunMoi yactu [10;

— K METPOJIOTHYECKH HE3HAYUMOM YaCTH OTHOCSATCS IPOrpaMMHBIE MOAYJIH MEHIO pHbopa:

— dopmart oToOpakeHHsI JAaHHBIX Ha WHAUKATOPE;

— CTPYKTYpPbl KOMMYHUKAIIHOHHOT'O TPOTOKOJIA.
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Metponornueckn 3HaunMas dacth [IO mpeoOpa3oBarensi HMMEET BO3MOXKHOCTh IPOBEICHUS
UICHTH(UKAIIMN TIOCPEICTBOM WHTepdeiica CBs3u, WM BU3yadbHO HAa CBETOAMOIHOM WHIUKATOPE B MEHIO
npubopa.

NnenTudukannoHHbie TaHHbIC, TPECTABICHHbIC B Ta0HIIe 6, BKIIOYAIOT B ce0s1 HHPOpMAITHIO:

- o HoMepe Bepcuu [10 - uaerTudukarope MmeTposorndecku 3HaunmMoi yactu [10.

Tabmuua 6 — MaeHTuuKamoHHble JaHHBIE IPOrPaMMHOT0 00ecTieYeHus

Nnentudukannonnbie 1aHHbIe (IPU3HAKH ) 3HaveHHE
Wnenrudurarmonnoe Hanmenoanue [10 s CJIB-SMART-4-20 MA EPDD_hart.a43
Howmep Bepcuu (npentudukannonssiii Homep) [10 He Huxke 1.0

[Mudposoit unentuduxarop 10 -

Hpyrue naeHTuUKAITMOHHBIC JaHHBIC, €CITH UMEIOTCS -

Ha nHaukaTopHOM yCTpOMCTBE UMEETCS ITAapOJlb.

[1O He n3mMeHsieMoe U HE CUUTHIBAEMOE.

NmMeercst pasrpaHrueHue MOIb30BATEILCKOTO AOCTyMa. [loap30BaTen HE UMEIOT OCTYIAa B CEPBUCHBIN
PEXKHM.

[Iporokonbl oOMEHa MAaHHBIX COACPXKAT METOABl ONPEICIICHUs OIIMOOK MPH TOMOINU IPOBEPKH
COOTBETCTBHUS 3alIPOCa M OTBETA U BHIYUCICHUSI KOHTPOJIbHON CYMMBI.

YPOBEHB 3alIUTHI MPOTPAMMHOI0 00ECTICUCHHUSI BEIYUCIIUTENS OT HEMPEeIHAMEPECHHBIX U MPETHAMEPEHHBIX
W3MEHEHUH - «BbIcokui» mo P 50.2.077-2014.

1.2.36 T'aGapuTHBIC U yCTAaHOBOYHBIE pa3Mephl IpeoOpa3oBaTeeil MpUBEACHBI B TPUIOKEHUN b.

1.2.37 Macca npeobpazoBarencii C/IB-SMART, B 3aBUCHMOCTH OT HCIOJIHCHHs, HE IPEBBIIIACT
3HAUYEHHM, YKa3aHHBIX B TaOIHIE /.

Tabmuma 7 — Macca npeobpasoBarenei

" . Kon npucoennnenus Macca, KT, He
O6o3HayeHue Moenel mpeoodpazoBaTeseit
K IIpo1ieccy Ooiee
1112, 1212, 1312, 1412 FK 6,5
1530, 1540 FH, FH1 10
1120, 1130, 1140, 1220, 1230, 1240, 1320, 1330, 1340, EK ED 5

1420, 1430, 1434, 1440, 1444, 1450, 1460

1041, 1050, 1051, 1060, 1061, 1141, 1150, 1151, 1160, M20, GM, NM, NF,
1161, 1171, 1340, 1341, 1350, 2350, 1351, 2050, 2150,1020, | M20.0, GM.0, NM.0, 2
1030, 1040, 1112, 1120, 1130, 1140, 1220, 1230, 1240, 1330 NF.0

1.2.38 OO0beM U3MEPUTENBHON SYEUKH (ITOJIOCTH) MPeoOpa3oBaTeseil I YCTaHOBKU Pa3aeluTeIbHOM
MeMOpaHbl CTOPOHHETO POU3BO/ICTBA IPUBE/ICH B TabwHIIe 8.

Ta6mmia 8 — O0beM U3MEPHUTEIBHON SYEHKH

Kon npucoennnenus Konx rpynmsr 0O0BeM
O6o3HaueHue Mojienel mpeodbpazoBareneit npoueccy MaTepHuaioB MOJIOCTH, CM,
He OoJiee
1020, 1030, 1040, 1041, 1051, 2050, 1061,
1112, 1120, 1130, 1140, 1141, 1151, 2150, 02, 07, 11,

M20, GM, NM, NF 1,7

1161, 2160, 1171, 1220, 1230, 1240, 1330,
1340, 1341, 1351
1020, 1030, 1040, 1041, 1051, 2050, 1061,
1112, 1120, 1130, 1140, 1141, 1151, 2150, M20.0, GM.0, NM.0,
1161, 1220, 1230, 1240, 1330, 1340, 1341, NF.0
1351

12,18

11, 12,18 6,5
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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 (onnoi
1450 KaMephl)
1434, 1444 ) 01, 03, 17
1112, 1212, 1321, 1412 203

1.2.39 Marepuan MeMOpaHbI U JeTaiei, KOHTAKTUPYIOITUX C U3MEPSIEMOU CPeI0i TPUBEICHBI B TAOTHUIIE
A.4.1 Tlpunoxenus A. PexomeHmanuu 1o BBIOOpY TpyNIBl MaTepHajoB MpeJCTaBIeHbI B Tabmune A.4.2
MPUIIOKEHUA A.

1.2.40 Hapaborka Ha oTka3 st npeodpasopareneii CAB-SMART B cOOTBETCTBHM C pacueTHBIMH
JAHHBIMHK O HaiexKHOCTH KoMIutekTyfommux o 'OCT 27.301-95 u craructruueckumu ganasiMu 1o miany [NUN],
[NUT] I'OCT P27.403 cocraBnsier He menee 280 000 u.

1.2.41 Ha3znaueHHBIH cpoK ciyk0bl ipeoopazoBareseit 30 tet. Cpok MOATBEPIKIAEH PaCYCTHBIM METOIOM
C MCMOJB30BAaHUEM JIaHHBIX O HajexkHocTH KoMiuiektyomux no 'OCT 27.301-95, a takxke myrem cbopa
CTaTUCTHYCCKUX JTAHHBIX IO CPOKY CIIy:KOBbI B ycaoBusX peanbHo# skcruryaranuu o [NUN], [NUT] I'OCT
P27.403.

1.2.42 HazHaueHHBIN CPOK CITy>KOBbI TpeoOpa3oBaTesieii COCTaBIISICT:

— 30 et mpu pabote B cpeaax, HE arPECCUBHBIX 110 OTHOIICHUIO K MaTepraiaM, KOHTAKTHPYIOIINM C
M3MEPSEMOM Cpelion.

— arpecCUBHBIX CPEJl C COACPKAHUEM CepoBO0poIa 10 6% 0OBEMHBIX 6 JIET;

— arpeccuBHBIX CpeJl C coJiep)kaHreM cepoBoopoaa 10 34,2% oO0beMHBIX - HE MEHee 4 JIeT.

1.243 Tlpm 3aka3e KOMIUIEKTa MOHTQXHBIX YacTe NPEACIbHO-JIO0MYCTUMBIC XapaKTePUCTHKU
npeoOpasoBaresied  COOTBETCTBYIOT —IPEACIBbHO-AOMYCTUMBIM XapaKTePUCTUKAM KOMIUIEKTa MOHTaXHBIX
qacTen.

1.2.44 Tlpu HEOOXOIUMOCTH JOYKOMIUICKTOBAHMS, BUJ W YPOBEHb B3PBIBO3AIIUTHI JOTIOJHUTEIHHO
NMpuoOpeTaeMbIX MOHTAXHBIX YacTell JIOJDKEH COOTBETCTBOBATH BHJIY M YPOBHIO  B3PBIBO3AIIUTHI
npeoOpasoBares, Jisi KOTOPOTO OHM MpeHA3HAYCHBI.

1.3 KoMmiuieKTHOCTH mpeodpa3oBareei

1.3.1 KommiekTHOCTB IpeoOpa3oBarteseli mpuBeaeHa B Tadmiie 9.

Tabmuua 9 — KomruiekTHOCTh TIpeoOpa3oBaTeneit

HaumenoBanue O6o3HaueHue KI(L)IJ;" [Ipumeuanue
L. Hpeo6pasoBelTenL FABICHHA CJB-SMART 1 |HMcnonneHnue u 0003HAYCHHE
M3MEPUTENbHBIN
2. DtkeTka (TactopT) ATBP.406239.001-33TIC | 1 | COCTPCTCTRIMC3aRason
3. MeTouKa roBepKu MIT 92-221-2023, B snexTpoHHOM BHJE HA caliTe
MIT 93-221-2023 WU3TOTOBUTEIIS WU B COOTBETCTBHH C
4. PyKOBOJICTBO M0 3KCILTyaTaIiiu AI'bP.406239.001-12 PO 3aKa30M

1.4 YcrpoiicTBo U padoTa mpeodpa3oBareJieii

141 KoHCTpyKTHBHO mpeoOpa3oBaTelib COCTOMT M3 MEPBUYHOTO Ipeodpa3oBareist AaBICHHUS H
ANEKTPOHHOTO OJ10Ka 00pabOTKU CUTHAJIOB.

1.4.2 Tlpuaumn neiictBus npeoOpa3oBaTesnieil OCHOBaH Ha TEH30PE3UCTUBHOM d(¢eKxre B
MIOJTYTIPOBOIHUKOBOM UyBCTBHUTEIBHOM 3sieMeHTe. lloa Bo3aelicTBHEM H3MepsieMOil BeIMYUMHBI MeMOpaHa
neGopMHpyeTCs, BBI3BIBAS HM3MEHEHHE COMPOTUBIICHUS TEH30PE3UCTOPOB UYBCTBHTEIBHOTO JJIEMEHTa, a
BCJIEJICTBHE ITOTr0, M3MEHEHUE BBIXOAHOI'O JIEKTPUUYECKOI0 CUTHasa. DJIEKTPHUECKUIl cUrHain mpeolpasyeTcs
aHaJoro-IMQPOBBIM TpeodpazoBareneM B HUPPOBOW KOJ, MPOMOPHHUOHAIBHBIN MPUIOKEHHOMY TaBICHUIO.
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udposoii kox nmepegaeTcss Ha MUPPOBOE UHIUKATOPHOE YCTPONCTBO, a TAKXKE HA YCTPOUCTBO, (hOpMHUpYIOIIEe
yHU(UIUPOBAHHBII aHAIOTOBBIN M U(POBOM BHIXOIHOM CUTHAJIBI.

143 Moaynp MHKPONPOLECCOPHBIH C HAHECEHHBIM MHOTOCIONHBIM 3alIUTHBIM MOKPBHITUEM
YCTQHOBJICH B KOpIIyCcE 3JIEKTPOHHOTO OJIOKa MpeoOpazoBaTess MaBICHUS ISl 3alUThl OT BO3ACHCTBUI
OKpYKaloIleil Cpeabl.

1.44  Moaynb MHIUKAIIMA MOXET OBITh YCTAHOBJICH B OJHOM W3 4 TMOJIOKEHUU C yTJIOM MOBOPOTA,
kpaTHeIM 90°. [I11s1 moBOpoTa MHAUMKATOpAa HEOOXOAMMO OTKPYTUTh 2 BUHTA KPEIUICHUS MHAMUKATOPA, U3BJICUYb
WHIMKATOpP, Pa3BEPHYTh €ro Ha HEOOXOAUMBIN yroj, KpaTHbeld 90° U yCTaHOBUTH Ha MECTO. 3aTeM 3aTAHYTH 2
BUHTA KpeIuleHus HHaukaropa. [Ipm moBopoTe MHAuKaTOpa HE JOMYCKAaTh MEXAaHUYECKOI'O IOBPEXICHUS
KOHTaKTOB pa3beMa MOJYJIsl HHAUKALUU.

1.45  Jlnsg nmydmnero o030pa MHAUKATOPA WK [T yTIOOHOTO JOCTYTA K IBYM OTJICJICHHUSIM 3JIEKTPOHHOTO
npeoOpaszoBarenss (MOAYNIO TMOJAKIIOUEHUS M MOIYJII0 HWHAMKAIMH) KOPIYC JJIEKTPOHHOro OJjoKa
npeoOpa3oBarTesst MOXKET ObITh MOBEPHYT B Tuana3one okojo 400 rpamycos. st 5TOro He00X0AUMO C TIOMOIIBIO
HUTAIEeBON oTBepTKU SL6 ocmabuth BHHT (ukcanuu kopmyca (cm.puc.2.1). JIn6o ocinabuth BUHT (HUKCAIMH C
MOMOIIBIO BHYTPEHHEro miecTurpaHHuka (cm.puc.2.2). Ilocie moBopora Kopiyca 3J€KTPOHHOro OJ0Ka
npeoOpaszoBaress B yJ00HOE MMOJI0KEHHE BUHT (PUKCALIUKA HEOOXOUMO 3aTSIHYTh.

i
N

SMART-S 9 Burm gukcayuy

Pucynok 2.1 — Bunt gukcanuu Pucynok 2.2 — Bunr ¢bukcanuu

1.5 MapkupoBka

1.5.1 Ha kopmyce npeoOpa3oBaresell yCTaHaBIMBAIOTCSA TAOIWYKY € HAMUCAMU B cooTBeTcTBUU ¢ K/I:
® HaMEHOBAHME CTPaHBbI, IJ1€ U3TOTOBICHO TEXHUUYECKOE CPECTBO;
TOBAPHBIN 3HAK WJIM HAUMEHOBAHUEM MPEAIPUATHI-U3TOTOBUTEIS;
€IMHBIM 3HAaKOM 00pallleHHs! MPOAYKIINU Ha pbIHKE EBpa3uiickoro 3KOHOMHYECKOI0 CO03a;
HalMEHOBaHMEM M (WJIN) TUIIOM IpeoOpa3oBaTeiei;
MOPSIIKOBBIM HOMEPOM MpeoOpazoBaTeneil o cucteMe HyMepaluu MpeanpusTUs-u3roTOBUTENS;
JIaTOM U3rOTOBJICHUS;
MapKHpOBKa B3pbIBO3aLINUTHI (YKa3aHa B pasjene 5.1 JaHHOTo pyKOBOJCTBA);
e 3Hak yTBepxkaeHus tuna CH.

152 3nak ytBepxkieHus tuna CH HaHOCHTCS M3rOTOBUTENEM HA TUTYJIbHBIA JIUCT 3TUKETKU

TUIOTPaPCKUM CITIOCOOOM.
[Teyats OTK u3roroBuTens u 3HaK MOBEPKH CTaBATCS B COOTBETCTBYIOIINE Pa3eIibl ITUKETKH.

1.6 ¥YnakoBka

1.6.1 VmnakoBka mpeoOpa3oBaresieii 00ecrieunBacT COXPaHHOCTh ITpeoOpa3oBaTesieii Mpu XpaHCHUH U
TPaHCIIOPTUPOBAHUH.

1.6.2 TIlepen ynakoBbeIBaHHEeM TIpeoOpazoBateneil kuciopogHoro wucnoiHenus (K) mpousBogutcs
obezxupuBanne 1 ounctka mo OCT 26-04-2158, uro moaTBepkAaeTcss MPOCTAaHOBKOM mramma «O0e3KupeHo
cormacHo OCT 26-04-2158» B macnopTe (3THUKETKE) HA U3JIEIHE.

1.6.3 IlpumemHuk naBieHus mnpeoOpaszoBatens kuciaopogHoro wucnoiHenus (K) 3ammmmaercs ot
3arpsi3HEHUI KOJITa4yKoM, a caM HpeoOpa3oBaTeNb IOMENAeTCs B 3alasHHBINA ITOJMATUIICHOBBIA MaKeT.
[TpueMHuK naBneHUs MpeoOpa3oBaTes He KHCIOPOJHOTO HCTIONHEHHS IOMYCKAEeTCsl HE 3alIUIATh KOIIAYKOM.
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1.6.4  Tlpu moctaBke mpeodpa3oBaTelis ¢ KOMIIEKTOM MOHTaKHBIX YacTel (OTBETHON YacThIO pa3beMa)
HOCHGI{HI/Iﬁ YIaKOBBIBACTCA OTACIIBHO.
1.6.5 Bwmecre ¢ mpeoOpazoBaTessiMH B Tapy YKJIaIbIBACTCS STUKETKA.

2 HCITIOJBb30OBAHHUME IO HABHAYEHHUIO
2.1 DxkcmiyaTandoHHbIE OrPAHUYEHHS

2.1.1 He nomyckaercs nmpuMeHeHue npeoOpa3oBareneil uis U3MepeHHsl JaBICHHUS CPell, arpeCCUBHBIX
10 OTHOIICHHIO K MaTepraaM KOHCTPYKIIMH IpeoOpa3oBaTenei, KOHTAKTUPYIOIIUM C H3MEPSIeMOl Cpelou.

2.1.2 He gomyckaercss MEXaHHYECKOE BO3JCHCTBUE HA MEMOpaHy NpPUEMHHKA JIaBJICHUS CO CTOPOHBI
MOJIOCTH U3MEPHUTEIILHOTO OJI0Ka.

2.1.3  Ilpwm skcruryaTauuu npeodpaszoBaTeneil HeOOXOAMMO UCKITIOUYHTH!

— HaKOIUICHUE U 3aMep3aHue KOHJCHCATa B pad0YNX KaMepax M BHYTPH COEANHUTEIBHBIX TPYOOIIPOBOIOB

(m71st ra3000pa3HbBIX CPEJICTB);

— 3aMep3aHne, KPUCTALIM3ALUIO CPEAbl MM BBIKPUCTAJUIM30BBIBAHUE M3 HEE OTIEIBHBIX KOMIIOHEHTOB

(st KUAKUX cpen).

2.1.4  Ilpu n3MepeHNH aBJICHHUS arPECCUBHBIX WM KPUCTAIM3YIOMINXCS, @ TAKXKE 3arPsISHEHHBIX CPejl
O0TOOpHBIE YCTPOMCTBA AAaBICHUS JIOJKHBI HUMETh Pa3/IeUTENbHBIE COCYAbl MM MeMOpanbl. Pa3nenurenbHbie
COCYIbI IOJDKHBI YCTaHABIMBATHCS KaK MOYKHO OJIMKe K TOUYKE 0TOOpa 1aBJICHHS.

2.1.5 Tlocne BO3AECHUCTBUS MUHUMAIBHBIX WM MAaKCUMAJIBHBIX Pa0OYMX TEMIIEPATyp PEKOMEHAYETCS
pY He0OXOIUMOCTH IIPOU3BECTH KOPPEKTUPOBKY HAYaIbHOTO CHTHAJIAa PeoOpa3oBaTels.

2.2 TloaroroBka mpeodpa3oBareiieii K HCIOJIb30BAHUIO

2.2.1  Tlpu nmomy4yeHun npeoOpa3oBarTeacii HEOOXOAMMO OCMOTPETh YITAKOBKY U, YOSAMBIIKCH, YTO OHA
HE MMEET MOBPEKICHUH, TPOU3BECTH PACTIAKOBKY.

2.2.2  TlpoBepuTh KOMIUIEKTHOCTh IIPEOOpa3oBaTesICii B COOTBETCTBHUH C 1.3.

2.2.3 BHemHHM OCMOTPOM CJEIyeT NpPOBEPUTH IMPEeoOpazoBaTe M Pe3bOOBBIE COCIMHEHUS Ha
OTCYTCTBHE BHIUMBIX MOBPEKACHUIA.

2.24 TlpuéMHUK pgaBiIeHHs TpeoOpa3oBaTeliel W MOHTaXHBIE 4YacTH, TMpeIHa3HAuYeHHBIE IS
npeoOpa3oBaHus AABJICHUS Ta3000pa3HOTO KHUCIOPOAa W KHUCIOPOIOCOAEpKAIIUX CMecel, TOKHBI OBbITh
OUHIIeHBI U 00e3xupensl o PJ[ 92-0254-89. Jlns npeoOpa3oBarenel, mpeIHa3HAYCHHBIX JJIs1 pa0OTHI B cpeie
ra3o00pa3HOro KUCJIOpoAa U KHCIOPOAOCOEpKAIINX cMecel, yOeIuThCsl B HAIMYMK B STUKETKE (Macropre)
mramna «O6e3xupeno corimacHo OCT 26-04-2158».

225 Tlpm MOHTaXKe npeoOpazoBarenei CJIB-SMART-Ex, CIB-SMART-Exd u
CIB-SMART-Exdia (BBOJE B 3KCIUTyaTaIldi0) HEOOXOIUMO PYKOBOJCTBOBAThCsS HacTosM PO, riaBoit 3.4
IITOBII, rnasoii 7.3 ITYD, 'OCT IEC 60079-14, a Taxxe:

e rafapuTHBIM YepPTEKOM MpeobdpaszoBareneli (mpuioxeHue b);

® YEPTEKOM CPEJICTB B3PHIBO3AIIUTHI (Mpriioxkenue [);

® PYrUMH JOKYMEHTaMU, NEHCTBYIOIMMHU Ha MPEANPHUITHH, PETJIAMEHTUPYIOLIUMHU UCIIOJIb30BaHHE
CPEZICTB U3MEPEHUS IaBIICHUSI.

2.2.6  JlomycTtumoe MoJoKeHue Mmpeodpa3oBareseil MTyHepHOro KOHCTPYKTUBHOTO HcnonHenus ¢ BITN
oompire 100 kI 1a mpu MOHTaXKe — TPOU3BOIBLHOE, YI00HOE /IS MOHTAXKa, IEMOHTaXKa U 00CITy )KUBaHusI. MOHTaX
npeobpazoBareneii mrynepHoro ucrnonaerus ¢ BITM 1o 100 kI1a HeoO6xoauMo MPOU3BOIUTH IITYLIEPOM BHHU3.

2.2.7  JlomycTHMble TIOJOXEHHUS TIpeoOpa3oBarenst AaBlIeHHS (IIAHIIEBOTO KOHCTPYKTHBHOTO
WCTIOJTHEHUS TP MOHTaXE B COOTBETCTBHHU ¢ pucyHKoM J[.4 nmpunoxenus /.

2.2.8  llpu MoHTaxe mpeodpa3oBaTeiell yCuine 3aTsruBaHusl, PUKIAIBIBAEMOr0 K raiike Kopiyca, He
JOJKHO npeBbiath 60 H-M.

2.2.9  VYmnorHenue mns coeauHenus tuna 1-3 ucnomHerme 1 mo 'OCT 25164 pexomenmyeTcs
BBITOJTHATH C MOMOIIBIO TPOKIIAIKH.

2.2.10 Tlpum moHTa)Ke MpeoOpazoBaTeeH ClIeyeT YUYUTHIBATD CICAYIONINE PEKOMEH/IalH:

e OKpYyJKarolas cpeia He JOJDKHA COJIepKaTh IIPUMECEH, BRI3BIBAIOIINX KOPPO3UIO JeTajei mpeoOpa3oBaTenei,
HE MpeHA3HAYCHHBIX U1 pabOThI B arPECCUBHBIX Cpeax;
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e TeMIepaTypa u3MepseMoi cpeIbl B paboueii MoJI0CTH MpeoOdpazoBaTels He 0JDKHA MPEBBIIATH JOMYCKaeMOM
TeMIIepaTypbl OKpy>Katoliero Bo3ayxa. [lockonabky B pabodeii mosoctu npeoOpa3oBatesis HET IPOTOKa CPEeIbl,
TEMIEpaTypa Ha BXOJE B MpeoOpa30oBaTesib HEB3PHIBO3ALIMIIIEHHOTO UCIIOJIHEHNUS, KaK MPaBUiIo, HE JTOJKHA
npeBbimath +125 °C. [l cHWXeHHUS TeMIepaTypbl U3MEpseMoil cpenbl Ha BXoJle B pabouyro MOJIOCTb
npeoOpa3oBaTelib yCTAaHABIMBAIOT HAa COCIWHUTEIBLHON JIMHHUH, IJIWHA KOTOpOW st ucnosHeHuid JIJ]
pEeKOMeHyeTcs He MeHee 3 M, a JUIsl OCTaJIbHBIX UCITOTHEeHUH — He MeHee 0,5 M. YKa3aHHbIe JUTMHBI SIBIISIOTCS
OpPUEHTUPOBOYHBIMH, 3aBUCIT OT TEMIIEPATyphl CPEJbl, JUaMeTpa U MaTepralla COCIMHUTENIbHON JIMHUY, U
MOTYT OBbITh YMEHBIICHBI;

e B cllyyae Mponapku 00OpyZ0BaHUs TeMIlepaTypoii mapa ceime +125 °C npeoOpa3oBarein, yCTaHOBJICHHBIE
HEIOCPEJICTBEHHO Ha 00OpY/IOBAaHUHU WJIM IMOAKIIOUYEHHBIE UMIYJIbCHBIMU JIMHUAMU JJIUHOW MeHee 1 M u
JMaMeTPOM YCIOBHOT'O ITpoxoza 6osee 6 MM, HEOOXOMMO IEMOHTHPOBATH Ha BpeMsl IPOBEICHU TPONApKH.
[TpeoOpa3oBarenu, NOAKIOYEHHBIE C UCIIOJIb30BAHUEM UMITYJIbCHBIX JIMHUHM JUIMHOHN OoJjee win paBHOH 1 M
C IMaMETPOM YCIOBHOTO IIPOX0/1a MEHEE WM PaBHBIM OMM, HEOOXO0IMMO H30JIMPOBATH OT TEXHOJIOTUUYECKOTO
npouecca MyTeM NEePeKpPbhITUS U30JIMPYIOIIEro BEHTHIIE OTOOPHOTO YCTPOWCTBA, HAXOISALIETOCS B MECTE
orbopa m3mepseMoii cpeabl. Temmeparypa Kopiyca mpeoOpas3oBaTelnss MpH Hpormapke oO0OopynoBaHHUS He
noikHa npesbimate +85 °C. Ilpomapka MMIYJIBCHBIX JMHUNA BO3MOXHA TOJBKO MPU JEMOHTHPOBAHHOM
npeoOpa3oBarerne.

e B Clyyae YCTaHOBKM IpeoOpazoBaTeieil HEMOCPEICTBEHHO Ha TEXHOJOTMYECKOM OOOpYJOBaHUU U
TpyOOIpPOBOJaX JOJKHBI IPUMEHATHCS OTOOPHBIE YCTPOMCTBA ¢ BEHTWIIAMHU Il 00€CTIEYeHHSI BO3MOKHOCTH
OTKJIIOYEHUS U IPOBEPKH NpeoOpa3zoBaTeseii;

e pa3Memiate OTOOpPHBIE YCTPOMCTBA PEKOMEHIYETCSl B MecTax, IJIe CKOpOCTb JABMXKEHHMs paboueil cpeibl
HauMEHbIIasg, MOTOK 0€3 3aBUXpPEHUHM, TO €CTh. Ha MPSIMOJUHEHHBIX ydacTKax TpyOOIpPOBOJOB IpH
MaKCHUMaJIbHOM PAacCTOSIHUM OT 3allOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB U JIPYTUX T'MIPABINYECKUX
COCIMHEHNH;

e IpU NIYJbCUPYIOLIEM JaBiIeHUM padouel cpelpl, TUApoyJapax, OTOOPHbIE YCTPOMHCTBA JOJIKHBI OBITH C
OTBOJIaMU B BHJIE TETICO0Pa3HBIX YCIIOKOUTENECH;

® COEIUHUTENIbHbIE JIUHUU (pEKOMEHAyeMas JjuHa — He Oosiee 15 METpoB) AOKHBI UMETh OJHOCTOPOHHUM
ykioH (He MeHee 1:10) ot MecTa oTO0pa JaBieHus BBEpX, K MpeoOpa3oBaTelsiM, ecili u3MepsieMas cpejia ras,
U BHU3, K IIpeoOpazoBaTeIsM, €CIIM U3MepsieMas cpefia JKUIKOCTh. B ciyyae HEBO3MOXKHOCTH BBIITOJIHEHUS
9TUX TpeOOBaHUM MpPU U3MEPEHHMM JIABJICHUS ra3a B HWKHEW TOYKE COEJAMHUTENBHOW JMHUU HEOOXOAMMO
IPEyCMOTPETh OTCTOMHBIE COCY[bl, @ B HAMBBICHIMX TOYKAX COCIMHUTENIHON JMHHUM, NPU U3MEPEHUU
JIABJICHUS )KUAKOCTH — T'a30COOPHUKH;

® pU UCIOJb30BAHUU COEJUHMUTENBHBIX JIMHUH B HHUX JOJDKHBI HpeJycMaTpuBaThcs CIIELUANIbHBIE
3ariyniaeMble OTBEPCTHS ISl IPOAYBKH (CIMBa KOHJEHCATA);

® COCIMHUTENbHBIE JIMHUU (MMITYyJbCHBIE TPYyOKHM) HEOOXOIMMO TMpPOKJIAAbIBaTh TaK, YTOOBI HMCKIIOYHTH
0o0pa3oBaHNe ra30BBbIX MEMIKOB (IIPU U3MEPEHUH JABJICHHUS KUIKOCTH) WU THAPABINYECKHX MPOOOK (Tpu
U3MEpPEHUH JaBJIeHUs ra3a);

e Maructpaii (COCIMHUTENTbHBIE JIMHWUW) JIOJDKHBI OBITh Tepe] NPUCOSAMHEHUEM TIpeoOpa3oBaTeeit
TIIATEJIBHO TPOAYTHl JJIsl YMEHBIIEHUS BO3MOXHOCTH 3arpsi3HEHHs IIOJIOCTH TNPHUEMHUKA JaBJICHUS
npeoOpa3oBarenei;

e [I0CJI€ TIPUCOEAMHEHUs MpeoOpa3oBareseil ciieyeT MPOBEpUTh MECTa COSAUHEHUH Ha FepMETUYHOCTh MPH
JIABJICHUH, HE IMPEBBIIIAIONIEM BEJIMYMH JaBiieHUs neperpy3ku. Cnan naBieHus 3a 15 MUHYT He JOJDKEH
npeBbIIIaTh 5 % OT 10/1aBaeMOT0 /1aBJIEHUSI.

2.211 Jlng WCKIIOYEHUS CIIy4aeB BO3HHKHOBEHHMS OJHOCTOPOHHHMX TIEPErpy30K B Ipolecce
JKCIUTyaTalluud IpeoOpaszoBaTenell pa3HOCTH JaBJICHHM HEOOXOJWMO CTpPOro COOJIOaTh OMNpEeNIEHHYIO
MOCTIeI0BATEIbHOCTh ONEpalluii MPH BKIOYEHUH IMpeodpa3oBaressl AaBieHHs B paObOTy NMPHU HCHOIb30BAHUU
KJIaITaHHOTO 0JI0Ka (PUCYHOK 3):

1)  3akpoiite uzonupyromue BeHTwn | u I, 11 yero moBepHUTE UX PYKOSTKU TIO YaCOBOH CTpEINIKE

(TIsAsT CO CTOPOHBI COOTBETCTBYIONIUX PYKOSITOK) 10 yropa (TojiockeHue A);
2)  OtkpoiiTe ypaBHUTEIbHBIH BeHTWIH |1, U1 4ero noBepHUTE PyKOSTKY IPOTHB YaCOBOM CTPEITKHU 10
ynopa (ronioxxeHue B);
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3)  OrxkpoiiTe 3amoOpHYIO apMaTypy, YCTaHOBJICHHYIO Ha TEXHOJIOTHYECKOM OOOpYIOBaHHH, KaK B
«IUTKOCOBOI», TaK U B «MUHYCOBOW» JINHUSAX;

4) YpaBHSITE JaBJICHUE B IUTFOCOBOM» M «MHHYCOBOI» Kamepax, /IS 4ero IIaBHO TOBEPHHUTE PYKOSTKY
BeHTWIs | mpoTuB uacoBoW cTpenku A0 ynopa (monoxenue B). Ilocie storo mposepbTe U, B ciyyae
HE00X0AUMOCTH, OTKOPPEKTUPYITE HauaIbHbII yPOBEHb BBIXOHOTO CUTHAIA;

5) Otkpoiite u30aHpyIOMUA BEeHTHIb || «MHHYCOBOI» Kamepbl, Ul Yero MOBEPHUTE PYKOSITKY IPOTHB
4acoOBOW CTPEJIKU JI0 yropa (roJioxkeHue B).

6) 3akpoiite ypaBHHTENIbHBII BeHTWIH |11, 17151 4ero moBepHUTE PyKOSITKY IO 4aCOBOI CTPEJIKE 0 yropa

(monmosxenue A);
OT coegUHUTENBHEBIX NUHWIA
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2.2.12 Tlpeobpa3oBarenu MOIKIIOYAIOTCS K MCTOYHUKY MUTAHUS (COOJO/Ast MOJIPHOCTh MCTOYHHUKA
MUTAHUS) U Harpy3Ke COEAMHUTENbHBIMU NPOBOJAMM JMHUU CBs3U. CxeMa MOJKIIYEHUs npeoOpa3oBaTeneit
MIpHUBEJICHA B IPUIOKEHNH B.

2.2.13 TlIpeobOpazoBaren UMEIOT (PYHKIIUIO KOHTPOJIS BBIXOJHOTO TOKOBOTO CUTHAIA JUIsl AMArHOCTUKH
COCTOSTHUS 3JIEKTPUUYECKOTo MOoAKIIoueHus. s aroro TpeOyeTcs m3mMepuTh pesuctop HomuHaioM 10 Om
BOJIETMETPOM, MOJKIOYeHHOro K kiemmaM 2 («Tect-) m 3 («Tect+») xiemmHON Konojaku. IlorpemrHoctsh
TECTUPOBAaHUS BBIXOJHOTO CUTHANa He mpeBblmaeT 1% OT auama3oHa M3MEHEHHs BBIXOJHOTO curHamia. Jlis
KOHTPOJISI BBIXOJJHOTO CHTHaJIa IpeoOpa3oBaTesiell KOHCTPYKTUBHOTO UCIOJIHEHUS S MEXIy KiemMMmaMmu 2 U 3
HE00XO0IUMO TOJIKITIOYEHUE aMITepPMETPA.

2.2.14 Tlocne TpaHCHOPTHPOBAHUS B YCJOBUSAX OTPHULATENIBHBIX TEMIIEpaTyp OKpY’Karolled cpelibl
NepBoe TMOAKIIOYEHHE MpeoOpa3oBaTesiell K HCTOYHUKY JJIEKTPOIUTAHUS JOMYCKAETCS TIIOCIE BBIICPKKH
npeoOpa3oBareneil He MeHee 3 YacOB B HOPMAJIbHbBIX YCIIOBHSX.

2.2.15 Kopmyc mnpeoOpa3zoBarensi JOKEH OBITh 3a3eMJIEH B COOTBETCTBUH C TpeOOBaHUSIMHU
I'OCT IEC 60079-14.

2.2.16 TloaxmovyeHne nmpeodOpazoBaTesei K Harpy3Ke U HCTOYHHUKY ITUTAHUS OCYIIECTBIISIETCS] KabeneM ¢
M30JIALUEH ¥ YUCIOM MEIHBIX MPOBOAOB, COOTBETCTBYIOIIMM YHCIY MPOBOJAHUKOB B JIMHUM CBSI3U (Hampumep,
KY®DD 2x0,35-250 TVY16-505.179-76). MakcuManbHbIi JuaMeTp HEOPOHHPOBAHHOTO Kabens 14 wmwm.
Pexomenayemoe ceueHnue npoBogHUKOB kabens ot 0,35 mo 4 MM,

2.2.17 Jna CIB-SMART-Ex, C/IB-SMART-Exdia 10/kHbI ObITH BBITIOTHEHBI YCIIOBHSI B COOTBETCTBHH
cm. 12.2.5.1 TOCT IEC 60079-14:

- U, < Ui

- lo <l

— Co>Ci+ Ck;

— Lo>Li+ Lk

2.2.18 PexoMeHyeTCs BHITIOIHITH JIUHUIO CBS3H B BHJIC BUTOM Maphl B IKPaHE.

2.2.19 TIlpu OTCYTCTBHMHM ralbBaHWYECKOI'0 pa3/ieJeHUs KaHAIOB MUTaHUs Tpeodpa3oBareseil 3a3eMiieHue
Harpy3KH JIOMyCKaeTCs TOIBKO CO CTOPOHBI HCcTouHMKA nuTanus (UIT).

2.2.20 TIpn HEOOXOTUMOCTH YMEHBIIEHUS YPOBHS IYJIbCALMM BBIXOAHOIO 3JIEKTPUUYECKOIO CHUTHAJA
npeoOpa3oBareneld, HampuMmep, H3-3a MYJIbCALUU H3MEPSIEeMOTO MapaMeTpa, IOMYCKAeTCs MapajuieIbHO
COIIPOTHBIICHHUIO HATrPY3KU B MPUEMHUKE CUTHAJIA BKIIIOYATh HEMOJISAPHBIN KOHAeHcaTop (Hampumep, tuna K10-

Crpannna 18 u3z 109 AT'BP.406239.001-12PD_u3m.22.4



17) ¢ HOMUHAJBHBIM pa0OYMM HamNpsDKEHHEeM He MeHee 63 B, mpu 3TOoM cieayer BHIOMpAaTh KOHIEHCATOP C
MUHUMATbHON EMKOCTHIO, 00ECTIEUNBAIOIIEH TOMYCTUMBIN YPOBEHB MYyIbCAINil Ha COMPOTUBIICHUU HATPY3KH.
2.2.21 Hacrpoiika mapamMeTpoB peoOpa3oBaTesis MPOU3BOIUTCS COOTBETCTBUU ¢ [Iprmnoxenuem E.
2.2.22 BapuaHTbl yCTaHOBKH IpeoOpazoBaTeneil naBnenus npuseneHs! B [punoxennn /1.
2.2.23 KamuOpoBka «HYyJIs» IpeoOpa3oBaTesicii JaBICHUS MOXKET MMPOBOJIUTHCS BO B3PHIBOOIIACHOW 30HE
C TOMOIIBIO BHEIIHEH KHONKH M3 HEP)KaBEIOIICW CTalM, PacloJIOKEHHOW B KopIlyce mpeoOpas3oBaTelns 3a
3al[UTHON IITOPKOM U3 HEPIKABEIOIIEH CTaJIH.

 — L
PucyHok 4 — BHemiHsIs1 KHOIIKa YCTaHOBKH «HYJIS» BO B3PbIBOOIIACHOW 30HE

KaJII/I6pOBKa KHYJID BHEIIHEH KHOIKOM ITO3BOJISICT KOMIICHCHUPOBATh BJIUMAHUC MOHTAXXHOT'O IMOJIOKCHUS
Ha OOBEKTEe WM MCKIIOYUTH BIUSHUE CTATUYECKOTO JaBJICHUS HA BBIXOJAHON CHUTHAJ NIpPU IKCIUTyaTaluu
npeoOpas3oBareseii TaBIeHMUs.

Onepanus KalIuOpOBKH «HYJIS» BBIMOJHIETCS MpU Mojade Ha BXOA(bI) mpeoOpa3oBaTesisi: abCOIOTHOTO
nasienuss HomuHanoMm MeHbIne 0,1 klla — mist mpeoOpaszoBaresneit aOCOTIOTHOTO AaBJICHUS, HYJICBOW Pa3HOCTH
NMaBJIeHUA — s mpeoOpaszoBaresneil pa3HOCTH [ABJICHHM, HOJIA M30BITOYHOrO JaBieHHsl (aTMOC(EepHOro
JABJICHUS ) — JUIsI OCTAIBHBIX TTPe0Opa3oBaTeieii JaBICHHUS.

Jls mpoBeieHust onepanuy KaluOpOBKH «HYJIsD BHEIIHEH KHOMKOW He00X0IuMO!

— CHSTH IJIOMOHMPOBOYHYIO MTPOBOJIOKY (MPU HAJIMYMH) C BUHTA KPETICHUS 3aIIUTHOM IITOPKH,

— OTBEPHYTh BUHT KPETUICHHUS 3alUTHON MITOPKH HA MOJIOBUHY 000pOTa,

— TIOBEpPHYTH 3alIUTHYIO IITOPKY BJIEBO J0 yNOpa,

— HakaThb KHONKY HYJS JI0 yIopa M yAEp>KUBaTh €€ B HAKATOM IMOJIOKEHUH HE MEHEe 3 CEeKyH].
(ITpeobpazoBaresib HAYHET MPOIEAYPY YCTAHOBKH HyJIsA ¢ TOYHOCTHIO 0,3y MpH yCIOBHH, YTO
CMEILEHHE «HYJIsD» HAXOAUTCS B JOMYCTUMBIX Mpejeax B COOTBETCTBUU ¢ Tabiuuen 3, mpu 3ToM
MOKa3aHus JaBJICHHUS HA HHIUKATOPE OYyT MHUTraTh C TIEpHOIOM 1c¢.),

— TIOBEPHYTH 3aIUTHYIO IITOPKY BIIPABO 10 yIOpPa,

— 3aTSHYTb BUHT KPEIUICHHS 3aLUTHOM ILITOPKH,

— Ilpu nHeoOxomumocTu oOecmedyeHHs 3allUThl OT HECAHKIHOHHUPOBAHHOTO JOCTyHa K KHOIKE
YCTaHOBKHM «HYJIS» HYXHO 3aljIoMOMpOBAaTh BUHT KPEIUIEHUS 3alUTHOW IITOPKU IPOBOJIOKOM,
npoJeB €€ B OTBEpCTUs HAa BUHTE W Ha KOpIlyce MpeoOpas3oBaress, yCTaHOBUTH IJIOMOY B
COOTBETCTBHUU C PEIIaMEHTaMU JKCILTyaTUPYIOLIEH OpraHu3aluu.

2.3 Jkcmuryatanus npeodpa3oBarteei

2.3.1 Dxcmuyaramus nmpeoOpa3oBareneil T0HKHA MPOU3BOAUTECS ¢ cobmoaennemM tpedosanuii ['OCT
IEC 60079-17, rnaBel 3.4 IITODII.

2.3.2 BBoa mnpeoOpaszoBareneil B HKCIUTyaTaldi0 MPOU3BOMUTCS IO IOKYMEHTaM, NPUHATHIM Ha
NpeANPUATHH-TIOTpeOnTENE.

2.3.3  Dxcmuryaramys npeodpasoBareneil ¢ MapKupoBKOi «K» J0KHA TPOU3BOAUTECS C COOTIOIEHUEM
tpeboBanuiit 'OCT 12.2.052, OCT 26-04-2158.

2.3.4  Tlpu sKcrutyaTanuu npeodpa3oBaTesu JODKHBI MOIBEPraThCs MEPUOIUUECKM ocMoTpaM. [Ipu
0CMOTpe HE0OXOIMMO TTPOBEPUTH:

® IPOYHOCTh ¥ TePMETUYHOCTH JIMHUH MTOJIBO/IA TABIICHNS;

® YHCTOTY ITOJIOCTH ITOJIBOJIA JABIICHUS;
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® HAIEKHOCTh MOHTaXa (KperyIeHHs) mpeoOdpazoBaTeneii;

® OTCYTCTBHE OOPHIBOB WJIH TTOBPEIKACHUS U30JISAINH COSAMHUTEIBHBIX dJICKTPHUSCKUAX JIMHUH.

Dkcmtyaranus npeodpasoBaresieil ¢ HapylIeHHeM YKa3aHHbIX TpeOOBaHUI 3ampeniaeTcs.

2.3.5 B mpomecce dKcIuTyaTanuu clieAyeT peryIsipHO IPOBEPITh YUCTOTY MOJIOCTH TOBO/IA JABICHHUS,
a TakKe HaJAE&KHOCTh ANEKTPUUECKOTO COCTUHEHUSI KOHTAKTOB, IIEJIOCTHOCTh M CONPOTUBICHUE JTMHUU CBSI3U C
Harpy3Kou.

2.3.6  OcMOTp M yCTpaHEHHE 3aMEUYCHHBIX HEJIOCTATKOB JIOJDKHBI MPOU3BOIUTHCS MPH OTCYTCTBUU
JABJICHUS B TA30BOW MJIM TUAPABINYCCKON JIMHUU U OTKIIFOUYSHHOM JICKTPOTTUTAHHH.

2.3.7 B cnyuae HakomIeHUsI KOHACHCATA B COCTMHUTENLHOMN TMHUY (TI0JIOCTH H3MEPUTETHLHOTO OJI0KA)
M HEBO3MOXXHOCTH CJIMBa KOHJIEHCaTa 0Oe3 JEMOHTaxka IpeoOpa3zoBareieii HEOOXOIWMO JIEMOHTHPOBATH
npeoOpa3oBaTesu, U CIUTh KOHJEHCAT, TIOCJIe Yer0 BHOBb IIPOU3BECTH MOHTAX Mpeodpa3oBareneil. JleMoHTax u
MOHTaX TpeoOpa3oBareseii cieayeT MPOU3BOAUTH C COOJIOIEHHEM TpeOOoBaHWM paszaena 2 HaCTOSIIErO
JIOKYMEHTA.

2.3.8 XapakTepHble HEUCIIPABHOCTH M METOJIbI MX YCTpaHEHU MpuBeneHb! B Tadmure 10.

Tabmuua 10 — XapakTepHble HEUCIIPABHOCTH M METO/Ibl MX YCTPaHEHHS

HeucnpaBHocTh [Tpnunna Merton ycTpaHeHus
OOpBIB B TMHUN HATPY3KH WIH B LIEMH .
p Py H Haiitu u ycTpaHuth 00phIB
MIATaHU
1 BerxogHo#i curHan KopoTtkoe 3amMbIKaHU€E B JINHUN HAIPy3KH N
HaiiTi 1 ycTpaHUTB 3aMBIKaHHUE
OTCYTCTBYET WJIM B LIENTH MUTaHUS

Husxkoe HAIIPsA’KECHUEC ITATAHUSA U

IIpoBepbTe U, €CIU HYKHO, OTPETYIUPYHTE
BBICOKOE COTMPOTUBJICHUE HATPY3KHU POBEp ’ Y » OTPETYIHpPY

Hapyuiena repMeTUYHOCTh B TUHUU

N Haiitu 1 ycTpaHuTh HE F€pMETUYHOCTh
2 BEIXOIHOM cHTrHAT IOJIBOJA JIaBJICHUSA

HecTaOWIIeH OTKIIIOYUTH TUTAHHE. OCBO60,Z[I/ITL AOCTYII K
OKHCIIEHbI KOHTAaKTHBIE TMMOBEPXHOCTHU
KOHTAKTHBIM ITOBCPXHOCTSM. OYHCTUTh KOHTAKThI

3 BeixoaHoit curaan Bosspatute mpeobpazoBaTens A 3aMEHBI HITH
HewucnpaBHOCTE B GJI0KE 3IEKTPOHUKH
BoImIe 21,8 MA peMOHTa

2.4 MeTtoauka umepeHuii

241  ]lna mpoBeneHHWS W3MEPEHHH HCIONB3YIOTCS THITOBBIE CXEMbI BKJIFOUEHUS, TPUBEICHHBIC B
MIpUIIOKEHUHU B.

2.4.2  BprancieHue u3MepsieMoro JaBJICHUS TPOU3BOIUTCS 110 popMmyiam 7-9:

JUIsL TMHEHHO-BO3paCTAOIeH 3aBUCUMOCTH

(Y —Yn)
P=Pu+ D) (PB — Pn), ()

JUTS1 IMHEWMHO-YOBIBAIONIECH 3aBUCUMOCTH

YB—Y
P=Pu+ —((YBB_ YH)) (PB — Pn), (8)

JUIA npeo6pa30BaHH;{ I10 3aKOHY KBaJApaTHOI'O KOpHA

(Y —Yn)?

Pzme, (9)

rae Y — u3MepeHHOe 3HaYeHHE BBIXOJHOTO ANEKTPUYECKOTO CUTHAIIA, MA;
P — 3HauyeHme n3MepsseMoit PU3NIECKON BEJTMYHUHEI, YCTAHOBJICHHBIC ¢IMHUIILI, HarpuMep Klla;
YH, YB — cooTBeTcTBeHHO HIKHee (4 MA) u BepxHee (20 MA) mpenenbHbIE 3HAYEHUS BBIXOJHOTO
CHUTHAJIa;
Pu, PB — COOTBETCTBEHHO HWXHHI M BEPXHHUH MpeAenbl U3MEPEHUH, YCTAaHOBICHHBIE €IWHUIIBL,
Hanpumep Klla.
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243 3HadyeHWEe HM3MEPEHHOTO JIABJICHWS B YCTAHOBJICHHBIX €IMHHMIIAX MOXKET OBITh CYHTAHO IO
HART®-kanany, a Ipu HATMYUU UHIUKATOPHOTO YCTPOUCTBA — C MHAMKATOPA MpeoOdpa3oBaTeds.

3 TEXHHMYECKOE OBCJIY’KUBAHUE

3.1 [Tpu BBIyCKE C MPEaNpPUATHI-U3TOTOBUTENS MpeoOpa3oBaTed HACTPAWBAIOTCS HA BEPXHUU U
HWOKHHUM TIpeIeNibl U3MEepPEHusl TaBJIeHHs B COOTBETCTBUH C 3aKa30oM. [1o yMouaHuIo HUKHUI ITpeie u3MepeHust
JIaBIICHUsS] PaBEH HYJIO JIJs BCeX mpeoOpaszoBaTeneil, Kpome mpeoOpa3oBaresnell NaBICHUS-PA3PEKEHUS U
npeoOpa3oBareneil pasHOCTU [aBJICHHs, HUMEIOMIMX CMELICHHBIH [uanma3oH u3MepeHus. 3Hak + s
npeoOpa3oBarenell pa3HOCTH JIABJICHUH YKa3bIBaeT HA BO3MOXXHOCTh M3MEPEHHUS OTPUIATEIHHON Pa3zHOCTH
JaBJICHU.

Bo3MOXHO M3MEHEHHE BEPXHETO0 M HIDKHETO Mpejesia M3MEpSEeMOro JaBJCHUS C IMOMOIIBI0 MOJYJIS
WHAMKAUU B cooTBeTCcTBUU C [Ipunoxenuem E, moneBoro koMMyHHKATOpa UM JTUCTAHIIMOHHO MPH ITOMOIIU
YIPaBIISAIONIETO YCTPOUCTBa, oaaepkuBatoiero HART®-nporokoin. MHpopmannio 06 n3MEeHEHHH BEPXHETO U
HUKHETO MpelesoB U3MEPEeHHsI OTPa3UTh B JOKYMEHTaX IKCIUTyaTHPYIOUIeH opraHu3alliii B COOTBETCTBHH C
YCTQHOBJICHHBIMH PETIaMEHTaMHU.

3.2 HHTepBan Mex 1y MOBEPKaMH S JIET.

3.3 Mertposoruueckue XxapakTepuCTHKH ITpeodpa3oBarenell B TeUeHNE HHTEPBaIa MEX/Ty TTOBEPKaMH
COOTBETCTBYIOT JOKYMEHTaM O IOBEpKe C y4€TOM IoKa3aTesield 0e30TKazHOCTU IpeoOpas3oBaresieil u mpu
YCIIOBUU COOJIIOJICHHSI TOTpEOUTEIeM NPaBWII XPaHEHHs, TPAHCHIOPTUPOBAHUS M SKCIUTyaTallud, YKa3aHHBIX B
HACTOSILEM PYKOBOJICTBE O IKCILTyaTalUu.

34 [ToBepka npeobpaszoBartelieil OCYIIECTBIAECTCS B COOTBETCTBUH C IOKYMEHTAMH:

— «['CH. IIpeobpazosarenu naBnenus uzmepurensusie C/IB-SMART, monudukanmii 1041, 1050,
1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 2170, 1341, 1350,
1351, 2350. Metonuka noBepkm» MII 92-221-2023, yrBepxxaernoit YHUUM — ¢punuanom OI'VIL
«BHUUM um. JI.1. MenneneeBa» B 2024 1;

— «I'CH. IIpeodpazoBatenu nasienust usmepurenbubie C/IB-SMART, momudukanuii 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. Metoauka noBepku» MII 93-221-2023, yTBep’AeHHON
YHUUM — pummanom OT'YIT «kBHUUM um. JI.1. Menneneera» B 2024 r;

3.5 Jlis KOHCTPYKTUBHBIX ucnonHeHuilt S, Op-S, Actp-S, M-S, ActpPM-S nomyckaeTrcs 3ameHa
MOJyJIEH Il TEXHHYECKOTO 0OCTYKHUBaHHS TpeoOpa3oBaTesieil B YCIOBUSIX IKCIUTyaTUPYIOIIEH OpraHU3aIny.
Paz6upats, 1opabaThIBaTh, IPOU3BOAUTH 3aMEHY JIEKTPOHHBIX KOMIIOHEHTOB B MOJIYJISIX 3allpelaeTcs.

3.6 VY npeobpazoBaTeneil ¢ MHAUKATOPOM MPU TEXHUYECKOM O0CITYKHBAaHUM HEOOXOJAMMO OYMIIATH
CTEKJIO MHAMKATOPHOTO OKHA MPH HAIWYHMHU 3arps3HEHUH.

3.7 PeryaupoBka

3.7.1  PerymupoBka W TMepecTpoiika IUANa30HOB H3MEPEHUs TNpeoOpa3zoBaTeliell MPOU3BOIUTCS C
TOMOIIIBI0 MOJYJISI WHIWKAIIMK B COOTBeTcTBHE C llpmmokenwem E wim AWCTaHIIMOHHO TpPHU TIOMOIIU
YOPABISIONIETO yCcTpoiicTBa, moaaepkuBaroniero HART®-mporokon. s mpeobOpaszoBareneld ¢ KOJIOM
B3pbIBo3amuThl Exd paboTa ¢ MHANKATOPOM BO B3PHIBOOTIACHOHW 30HE 3aIpeniacTcs.

3.8 Mepnbl 6e30MaCHOCTH

3.8.1 Ilo cmocoOy 3ammTHl YeJIOBEKa OT TOPAKEHUS OJJICKTPUISCKUM TOKOM TIpeoOpa3oBaTeH
otHOcaTes K kiaccy «l» mo TOCT 12.2.007.0.

3.8.2  Kpabore c npeobpa3zoBaTeIsiMH IOITyCKAIOTCS JIUIA, aTTECTOBAaHHBIE /Il pabOTHI C COCYIaMH MO
JaBJICHWEM, NpOLICAIINEe MpoBepKy 3HaHWK «[IpaBmi TEXHMYECKOW HKCIUTyaTalluH 3JIEKTPOYCTaHOBOK
norpedureneity (ITTOIIT) u «IIpaBui Mo oxpaHe TpyAa MPH IKCIUTyaTaluu MeKTpoycTtaHnoBok» [IOTIY 2014,
UMEIOLIIE NPaBO padoTaTh C JIEKTPOyCTaHOBKaMH HampspkeHueM a0 1000 B u mporreme nHCTpYKTax 1O
TEXHHUKE 0€30IIaCHOCTH.

3.8.3  Texnuueckoe oOCITyXHBaHHE TpeoOpazoBaTeNnell JOKHO MPOU3BOJIUTHCS C COOIIOACHHEM
tpedoBanuii 'OCT IEC 60079-17, rnasel 3.4 [TTOOII.
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3.8.4  3ameny, MpUCOECIMHEHHE W OTCOCAMHEHHE IMpeoOpazoBaTesield OT MarucTpajei, MOABOISIINX
AAaBJICHUC, CIICAYCT MPOU3BOAUTL MPHU OTCYTCTBHUU NABJICHUA B MAarucCTtpajisiax U OTKJIIOYEHHOM SJICKTPUYICCKOM
MTUTAHUU.

4 TEKYIIUA PEMOHT

4.1 ITpeoOpa3zoBareny, uist KOTOPHIX BBIBICHO HECOOTBETCTBUE MAPAMETPOB, YKA3aHHBIX B ’TUKETKE
(macmopTe) 1 KOMIUIEKTHOCTH 1.3 Ipu MPOBEICHUH BXOJHOTO KOHTPOJISL MJTH TIPH IKCILTyaTalluH, HAIIPABJISIOTCSI
Ha MpeaNpUATUE-U3TOTOBUTENb.

4.2 3anpemiaercs BHE NPEINPUITHSI-U3TOTOBUTENS pa3OMpaTh IpeoOpa3oBaTeiad, IPOBOAUTH
N0pabOTKYy MOHTa)Ka, a TAK)Ke IPOU3BOIUTH 3aMEHY IEKTPOHHBIX KOMIIOHEHTOB, UYyBCTBUTEJIBHOT'O JIEMEHTA.

5 OBECHEYEHME B3PbIBO3AUUIIEHHOCTH

B3peiBozammménnocts npeodpazosatencii CIAB-SMART-Exd oGecrieunBaeTcss BBITTOJIHEHHEM OOIIMX
TpeOOBaHMI K B3PBIBO3AIIMIIEHHOMY AyekTpoobopynoBannio 1o TP TC 012/2011, TOCT 31610.0,
I'OCT IEC 60079-14, rnaBbl 7.3 ITYD u TpeboBaHM K B3pBIBO3AMIUIIIEHHOMY 000PYI0BAaHHUIO C B3PHIBO3AIIUTON
BHUJIa «B3pbIBOHENIPOHHUIIaeMas 00ostouka «d» mo 'OCT IEC 60079-1.

B3preiBozammménnocts npeodpazoBareneii C/AB-SMART-Ex oGecnieurBaeTcsi BBIOJHEHHEM OOIIHMX
TpeOOBaHMI K B3PHIBO3AIIMINEHHOMY AyekTpoobopynoBanuo 1o TP TC 012/2011, T'OCT 31610.0,

I'OCT IEC 60079-14, rnae 7.3 [TYD u TpeOboBaHui1 K B3pBIBO3AMUIIEHHOMY 000PYI0BAaHHUIO C B3PHIBO3AIIUTON
BUJIAa «MCKpoOe3omacHas anekTpudeckas enb «i» no 'OCT 31610.11.

BspeiBozamumiéaaocts npeodpaszopareneii CJIB-SMART-Exdia obecrieunBaeTcss BBITOJHECHHEM OOIIMX
TpeOOBaHMI K B3PBIBO3AIIMINEHHOMY AyekTpoobopynoBanuo 1o TP TC 012/2011, T'OCT 31610.0,
I'OCT IEC 60079-14, rnaBbl 7.3 ITYD u TpeboBaHM K B3pBIBO3AMUIIIEHHOMY 000PYI0BAHHUIO C B3PHIBO3AIIUTON
BUJA «B3pBIBOHCNpOHHUIIaeMass o0Oosouka «d», HCKpoOe3omacHas dJIEKTpHYEcKas Ieb  «I» 10
I'OCT IEC 60079-1, TOCT 31610.11.

5.1 CpeacrBa B3pbIBO3alIUTHI IPeodpasoBaTeieit

5.1.1 BspsBozammura npeodpazonarencii CJIB-SMART-Exd obecrnieunBaeTcsi BUIOM B3PBIBO3AIIUTHI
«B3pbIBOHENpoHUIIaeMas obonouka «0d» mo 'OCT IEC 60079-1 u mocTuraercs 3aKIIOYCHUEM DIICKTPHUECKHX
nenei mpeodpazoBareneil BO B3pHIBOHENPOHUIIAEMYIO 000JI0UKY, KOTOpasi BBIAEPKUBAET JIaBIIEHUE B3phIBa U
UCKJIIOYaeT Mepeady B3pbIBa B OKPYKAIOIUIYIO B3pbIBOONACcHYIO cpeay. I[Ipounocts obonouku CAB-SMART-
Exd, CIB-SMART-Exdia nposepsiercst ucnbitanusmu 1o [OCT 31610.0 u TOCT IEC 60079-1, npu 3Tom
Ka)k/1ast 000J1049Ka IMOIBEPTaeTCs UCTIBITAHUSM ITHEBMAaTHYECKUM AaBieHuemM 1,5 + 0,1 MIla B Teuenne BpeMeHH,
JIOCTaTOYHOTO JIUIsl OCMOTpa, HO He MeHee 10 + 2 c.

5.1.2  Tluranue npeodpazopareineir C/IB-SMART-Ex, C/IB-SMART-Exdia 10/5KHO OCYyIIECTBIATHCS
oT OapbepoB 0€30MacHOCTH, OJIOKOB MUTAHMSA, HMEIOIIUMH CEepPTU(UKAT COOTBETCTBHS, C BBIXOAHBIMH
HCKPOOE30IaCHBIMH LIETSIMH € TIapaMeTPaMH.:

Uo <30 B, l0 <120 MA, Po <0,9 Bt a1 xona BerxogHoro curtaia 42H;

Uo <24 B, lo <100 MA, Po < 0,8 Bt m1s koja BeixoaHoro curnana 42+HART;

5.1.3 B mpeo6pazoBatensix CAB-SMART-Ex, C/IB-SMART-Exdia ypoBeHb B3pBIBOOE30MIACHOCTH
obecneunBaercsa B coorBercTBUU ¢ ['OCT 31610.11 ucnonb3oBaHreM OIOKHUPYIOIIMX JTMO/IOB, OTPaHUYEHHEM
HanpsOKeHUsT C TOMOUIbIO CTAOMIMTPOHOB, OTPAHWYMBAIONIMX HANpsHKEHUE J10 Oe30MacHOro 3HAYeHus,
OTrpaHUYCHUEM HOMHUHAJIOB HCITOJIb3YEMBIX EMKOCTEH, OTPaHUICHUEM TEMITEPATYPBI TIOBEPXHOCTH KOMITOHEHTOB
1o Temreparypsl MeHee 95°C st TemnepaTypHoro kiacca TS (mns kona curnana 42+HART) u menee 80°C
(m1st koma curnana 42H); menee 75 °C mist remneparyproro kiacca T6 (s kona curHana 42+HART) u Menee
70°C (1 xona curnana 42H). IlpoBogauku amuHo#i 6oee S0 MM 3aKkperieHbl U 3apUKCUPOBAHBI KOMITAYHIOM.
ITpeoOpa3oBare UMEIOT CTETIEHD 3aIMThI OT BHEIIHUX Bo3zaewcTBuil IP54 mnu IP66/IP67 mo TOCT 14254,

5.14  Dnektpuueckas uckpobesonacHocTh mpeoOpazoBareneit CJ/IB-SMART-Ex ob6ecneunBaercs
OTPaHUYEHUEM PACCTOSIHUSI 10 MOBEPXHOCTH IUIACTMACCOBOW O0OJOYKM OT Hambojee YTaIEHHBIX TOYEK [0
3a3eMJIEHHBIX MeTaumdeckux dacteil B coorBerctBun ¢ 'OCT 31613 ne Gomee wem 50 mm. Ha kopmyce
npeoOpa3oBareseil UMEIOTCs 3a3eMIISIFOIIMM 3a5KUM U 3HAK 3a3€MJICHHUS.
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515 CJIB-SMART-Exd (Ex)(Exdia) He ©UMEIOT 371eMEHTOB, HCKPSIIMX MU ITOJABEPKEHHBIX HAIPEBY -
--cBbimie 95 °C ans temmeparyproro knacca TS5, cBeime 75 °C ans temmeparypHoro kimacca T6 - mis xona
curnaia 42H;

- - cebire 80 °C ans TemmneparypHoro kiacca TS, cBeime 70 °C mast remnepaTypHoro kiacca T6 - miast koga
curHaiaa 42+HART;

5.1.6  Jlns npeoOpa3oBaTeneii ¢ kogom curHana 42H temnepaTypa B MecTe BBOJa KaOessi He PEBbIIIACT
85 °C i TS u 75 °C ana T6, B kopemike pas3nenaku (B MeCTe pa3BETBICHUS KaOes/TpoBOIOB) HE MPEBHIIIAET
85 °C st TS 1 75 °C nnst T6 mpu MmakcuManbHOM TeMIiepatype okpysxatomieii cpeabl 85 °C st TemnepaTrypHOro
kiacca TS, 75 °C ang temneparypHoro kinacca T6.

Jns mpeoGpasoBateneii ¢ kogom curnana 42+HART temnepatypa B MecTe BBOJa Kalesis He MPEBbIIIACT

70 °C mna TS m 60 °C mnsa T6, B Kopemike pa3ienkud (B MeCTe Pa3BETBICHHS KaOels/IIPOBOIOB) HE

npesbimaer /0 °C mst TS u 60 °C qyis T6 npu makcumanbHON Temneparype okpyxaromieit cpeast 70 °C

it TemrieparypHoro kiacca T5, 60 °C s temneparyproro kimacca T6

5.1.7  Cronopenue pe3b00BBIX COCTUHEHNUN TPOU3BOIUTCS:

—  3alNIyIIKd U KaOelIbHOTO BBOJA — Ha MPEANPHUATHU-U3TOTOBHUTENE JIMOO MPH MOHTAKE HAa MECTE

9KCIUTyaTallui TePMETHUKOM, UMEIOLUM TeMIIepaTypHYIO CTaOMIbHOCTb;

— KPBIIIEK — MPU MOHTa)K€ Ha MECTE HKCILTyaTalliil — CTOMOPHBIMU BHHTAMH,

—  TOKOBEIYIIME W 3a3eMJISIOIINN 32)KHMMbI — TPH MOHTQ)XE HA MECTE DKCIUTyaTallH MPYKUHHBIMH

maoamu;

- COCIMHEHUSI C IPUEMHUKOM JaBIICHHSI — IOCJIE TIOBOPOTA KOPITyca Mpeodpa3oBaTeisi OTHOCUTEILHO

NpUEMHHUKA JIaBJICHHUS BHHTOM CTOMOPEHHUS (KOJMYECTBO IMOJNHBIX HEMOBPEXKIEHHBIX BHUTKOB,

HAXOJSIIMXCS B 3alICTUICHUH TIPH JIFOOOM YTJIe IOBOPOTA KOPITyca, He MEeHee 5) ;

5.1.8 TIloepxHoctu o00o03HaueHbI cj0BOM «B3peB» (tonbko s CHAB-SMART-Exd (Exdia)) c
ykazanueM gomyckaembix o 'OCT IEC 60079-1 mapaMeTpoB B3pBIBO3AIIUTHI: MUHUMAJIBLHON OCEBOM JIJTMHBI
pe3bOBbl, 1mara pe3bObl, YKcia MOJHBIX HEMPEPBIBHBIX HE MOBPEXKIAEMBIX HUTOK (HE MeHee S5) B 3alleIICHUU
B3PBIBOHETIPOHUIIAEMOTO Pe3b00BOT0 COCTMHEHUS, IIUPHHBI U JITTMHEI 1IeIH. Bce BUHTBI 3aCTONIOPEHBI COCTaBOM,
00J1aJaI01UM TEPMUYECKON CTaOMIIBHOCTHIO.

5.1.9 Ha Tabnuukax, nmpuKperieHHbIX K o0onouke mpeodpazoBareneii CIIB-SMART-Exd, nanecena
MapKHpOBKa:

—  HaNMEHOBAHHWE CTPAHBI, I7Ie U3TOTOBJICHO TEXHHUUYECKOE CPECTBO;

—  TOBapHBIA 3HAK WM HAUMECHOBAHHE TIPEIIPHUSTHSI-U3TOTOBHUTEIS,

- HaUMEHOBaHME U (MJIM) TUI IpeoOpazoBaTeneii;

- Ex-mapkupoBka «1Ex db 1IC T6..T5 Gb X» o6o3naueHue oprana mo cepTuuKaIidd, HOMEp

cepTuduKara;

—  CHeUMalbHBIA 3HAK B3PHIBOOE30MIACHOCTH;

—  JMamna3oH TeMIepaTyp OKpY>Karollei CpeIbl:

Jns koma BeixogHoro curaana 42H: —61°C < ta < +85°C g TS, —61°C < ta < +75°C nisa T6;

Jlns kona BeixoaHoro curHaia 42+HART: —61°C <t. <+70°C mnsa TS5, —61°C < ta <+60°C qns T6;

- CTEIEeHb 3alIMUTHI OT BHEMHMX Bo3aekcTuil IP54 umu IP66/IP67 mo I'OCT 14254,

- MOPSIIKOBBIM  (3aBOACKOI) HOMEp TmpeoOpazoBareneld MO CHUCTEME HyMepaluud MpeAnpUsITHs-

U3TOTOBUTEIS;

—  JaTra U3rOTOBJICHHUS.

5.1.10 Ha Tabnuykax, NMPUKPEIUICHHBIX K oOonouke mpeoOpasoBareneit CIAB-SMART-Ex HaHeceHa
MapKHpOBKa:

—  HaMMEHOBAHHUE CTPaHBbI, I7I€ U3TOTOBJICHO TEXHUUYECKOE CPEACTBO;

—  TOBapHBI 3HAK WM HAUMEHOBAHHE MPEINPUSATHI-U3TOTOBUTEIIS,

- HAaUMEHOBaHME U (WJTH) THIT IPeoOpa3oBaTeeii;

- MOPSIIKOBBIM  (3aBOACKOI) HOMEp TmpeoOpaszoBaresield MO CHUCTEME HyMepalud MpeAnpUsITH-

U3TOTOBUTEIIS;

—  Jara U3rOTOBJICHUSI.

- CTENEHb 3alUThl OT BHeHUX BosacicTeuil IP54 wnu IP66/1P67 mo TOCT 14254;
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- Ex-mapkupoBka «0EX ia IIC T6..T5 Ga X», obo3HaueHHe opraHa 1o cepTU(PHUKALUHN, HOMEP

ceptudukara;

—  cheuuangbHBINA 3HaK B3PHIBOOE30MACHOCTH;

Jlnst kosta BIXOAHOTO curHana 42H:

— JMara3oH TeMriepatyp okpysxarorieit cpensi:61°C < ta <+85°C mnsa TS, —61°C < ta <+75°C nnsa T6;

—  wHanpspkenue ruranus: Ui < 30 B,

- Tok: li < 120 MA,

- éMrocTh: Ci < 30 D,

- uHayKTUBHOCTE: Li < 0,003 mI'H,

— notpebnsemas momHocTh: Pi < 0,9 B;

Jns koma BerxogHoro curaana 42+HART:

—  JWama3oH temmeparyp okpysxarormei cpeapl: 61°C <ta <+70°C mnsa TS, —61°C <ta <+60 °C mns T6;

- Hanpsokenue nuranus: Ui < 24 B,

- tok: li < 100 MA,

- éMkocTh: Ci < 10 D,

- UHIYKTUBHOCTH: Li < 0,15 MI'H,

- notpebnsemas mourHocTh: Pi < 0,8 Br;

5.1.11 Ha Tabinukax, IPUKPEIUICHHBIX K 00osouke npeodpazosareneii C/IB-SMART-Exdia nanecena
MapKUpPOBKa:

—  HaWMEHOBAHUE CTPaHbl, IJI€ U3TOTOBJICHO TEXHUYECKOE CPEICTBO;

—  TOBapHBIN 3HAK WIM HAUMEHOBAHHUE MPEANPUSTUSI-U3TOTOBUTEIIS;

- HAaUMEHOBaHME U (WJIK) TUI IPeoOpa3oBaTeeii;

— MOPSIIKOBBINM  (3aBOJICKOI) HOMEp MpeoOpa3oBareieid MO CHCTeME HyMepaluu MpeaIpUsThs-

U3TOTOBUTEIIS,

—  JlaTa U3rOTOBJICHUS.

- CTENEHb 3alIUThl OT BHeHUX BosaciicTeuil IP54 wnu IP66/IP67 mo TOCT 14254;

- [Mons BeiObopa Ex-mapkupoBku «0Ex ia IIC T6..T5 Ga X» mwmm «1Ex db 1IC T6..T5 Gb X» mns

KOHKPETHOW yCTaHOBKHM, 0003HAUYCHHE OpraHa Mo cepTuduKanum, Homep ceprudukara;

—  CHenHalbHBIA 3HaK B3PHIBOOE30MIACHOCTH;

Jlnst kosta BeIXOHOTO curHana 42H:

— JIMara3oH TeMiepatyp okpysxkarorieit cpenpi:61°C < ta < +85°C misa TS, —61°C < ta < +75°C nins T6;

—  wHanpspkenue ruranus: Ui < 30 B,

- Tok: li <120 MA,

- émrocTh: Ci < 30 ud,

- uHAYKTHBHOCTE: Li < 0,003 MI'H,

- notpedissemast MmomHOCTh: Pi < 0,9 Br;

Jns konma BeixogHoro curnana 42+HART:

—  Juama3oH Temmeparyp okpysxaromeit cpeapl: 61°C <ta <+70°C mns TS, —61°C <ta <+60 °C nns T6;

- Hanpsokenue nmutanus: Ui < 24 B,

- tok: i <100 MA,

- émkocTh: Ci <10 ud,

- UHAYKTUBHOCTE: Li < 0,15 MI'H,

- notpedisemast MmomHoCTh: Pi < 0,8 BT;

5.1.12 ®pukuuoHHas HCKPOOE30MaCHOCTh IMpeodpazoBaTeneil obecreunBaeTcsi MPUMEHEHUEM JUIS
W3TOTOBJICHUSI JIeTajeil 00OJIOUKH CIIJIaBOB C HU3KHUM cojepkanueM meau. ConepskaHue MarHus, TUTaHA U
UPKOHUS B cymMMe He Oonee 7,5% B coorBercTBHH ¢ TpeboBarusmu ['OCT 31610.0.

5.1.13 DnekTpocTaTuyeckas UCKPOOE30MacHOCTb npeoOpa3zoBareseit CAB-SMART-EX,
CIAB-SMART-Exd u SMART-Exdia o0ecrieunBaeTcsi W3rOTOBJICHHEM HAPYXKHBIX 4YacTeil 00OJOUYKH W3
METaUTHYECKHX MATEpUaioB U OIPaHMYEHMEM ILIOIIA[H CTEKIa CMOTPOBOro OkHa 10 100 cM? U TOCTOSHHBIM
3a3eMJIeHHEM 000JI0UKH Npeoldpa3oBaTenei.
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5.1.14 Tlpeo6pazoBatenu CJIB-SMART-Exd u SMART-Exdia g0mKHBI 9SKCIIyaTHPOBATHCSA C
CepTU(HUIIMPOBAHHBIMU B yCTAHOBJICHHOM TOpSJKEe Ha cooTrBercTBUe TpeboBanusm TP TC 012/2011
B3pBIBO3AIIMIIEHHBIMY KaOeIbHBIMU BBOJAMH U 3aIIyIIKaMHU € TapaMeTpaMu, He yXyALIAIoIUMU BU U YPOBEHb
B3pBIBO3AIIUTHI IPeoOpa3oBaTelis, €ro rpymiy MbUIeBIAro3aliThl U AUana3oH padouux Temreparyp.

5.1.15 [IlpenynpenutenbHas Haanuch: «Bo B3phIBOOMACHON cpeie OTKphIBaTh, OTKIIOYUB OT ceTu!»
HaHOCHTCS ~ Ha  00e  kpwimuku  mpeodOpazoBarens  CAB-SMART-Ex, CIAB-SMART-Exd wu
CJIB-SMART-Exdia.

5.1.16 Pa3zpenurtenbHble paCCTOSHUS MEX/1y TOKOIPOBOASIIUMHU JIETAISIMU M KOPILYCOM COOTBETCTBYIOT
npuioxenuto F TOCT 31610.11 gst crenieHu 3arpsizHeHust 2, 00ecrneuyrnBaeMoil 000JI0YKON CTETICHH 3alUThI
IP54 wmm 1P66, IP67 mo I'OCT 14254 nns xateropun nepenanpsokenus /11,

5.2 O0ecnevyeHue B3pbIBO3ALIUIEHHOCTH TPU MOHTAMKe

5.2.1  VYcranoska npeodpazopareneii CAB-SMART-Ex, C/IB-SMART-Exd u SMART-Exdia nomxna
MPOM3BOAUTHLCS B COOTBETCTBHUHU CO CXEMOH EKTPUYECKOi coenuueHuii (pucyHok B.5 u B.6 mpunoxenus B),
pykoBojicTBOM 1o 3Kkcrutyatauuu AI'bP.406239.001-12 PO ¢ cobmonenueM TpeboBanuii riasel 3.4 «I[IpaBun
TEXHUYECKOH KCITyaTaluu 3JEeKTPOYyCTaHOBOK NoTpeduTeneit», «[IpaBuit mo oxpane Tpyaa mpu SKCILTyaTaluu
anekTpoycrtanoBok» [I0OTIY 2014, rnaset 7.3 ITYD, 'OCT IEC 60079-14.

5.2.2 TIlepen wmontaxkxom CJIB-SMART-Ex, CJIB-SMART-Exd u SMART-Exdia Heob0xoaumo
MIPOBEPUTD:

- UCIIPABHOCTH 00O0JIOUKH ITpeoOpa3oBaTeseii U 3J1eMEHTOB KaOeIbHOTO BBOIA;

— HaJIMYMe MapKUPOBKHU B3PbIBO3AILUTHI, COOTBETCTBUE €€ KJIACCY B3PHIBOOIIACHOM 30HBI;

- COCTOSIHUE U HAJIEKHOCTb 3aBUHUYMBAHUS JIEKTPUUYECKUX KOHTAKTHBIX COEIMHEHUH, HAJIMUNE BCEX

KPETEKHBIX 3JIeMEHTOB (00ITOB, raek, maib u T.1.);

- COCTOSIHUE 3JIEMEHTOB 3a3€MJICHHUS.

- HOuna  CIB- SMART-Ex (Exdia) nomomHHTENFHO TPOBEPUTH  BBIXOAHBIC — MapaMeTphI

HMCKpOOE30MacHBIX IeTel OJI0KOB MUTaHMs, 0apbepoB O€30MaCHOCTH;

5.2.3 TIlIpu montaxe CJIB- SMART-Ex (Exdia) mons30BaTesb J0JKEH CAMOCTOSITEIBHO OTMETHTh EX-
MapKUPOBKY B I10JI€ HA MaPKUPOBOYHOI TaOIHUKe, HAXOIAIIEMCs clieBa OT MAPKUPOBKH BUI0B B3PHIBO3AIIUTHI
«0Ex ia [IC T6...T5 Ga X» wnu «1Ex db IIC T6...T5 Gb X», ucnonb3yeMyto s KOHKpETHOH ycTaHoBKH. [Toce
BbIOOpa EX-MapKUpOBKH €€ HEJOMyCTUMO MEHSTh.

5.24  Montax npeoOpa3oBareleii JOIKEeH ObITh BHIITOJIHEH B COOTBETCTBUU CO CXEMOU MPUIIOXKeHUS B.
[Ipu MOHTa)ke UCTIONIB30BaTh KaOesb, COOTBETCTBYIOIINUN YCTAHOBICHHOMY KaOeITbHOMY BBOJY.

5.25 Kppimku mocne yCTaHOBKM M OKOHYATEITBHOTO MOHTaXa JIOJKHBI OBITh TPEIOXPAHEHBI OT
OTBHHYMBAHUS YCTAHOBKON CTOMOPHBIX BUHTOB.

5.2.6  Tloxacrpoiika Ha4albHOTO CHUTHAJIa TPEeoOpa3oBaTeisi BO B3PHIBOOMACHON Cpelie MOXKET OBITh
BBIMOJTHEHA BHEIIHEW KHOIMKOW OOHYJIEeHHs, pacHoOJIOKEHHOW Ha Kopilyce WiId 1o 1udpoBoMy UHTepdency
HART®-monmemom. [l mpeoOpaszoBarerneid ¢ KoaoM B3pbiBo3amuThl Exd pabota ¢ WHIMKATOPOM BO
B3PBIBOONIACHON 30HE 3aIpeniaeTcs.

5.3 Ofecneyenne B3pbIBO3AMIUIIEHHOCTH MPH IKCIIYyaTALUM

5.3.1  Dkcruryaramus npeobpaszopareneit CJIB-SMART-Exd nomkHa mpoU3BOUTECS B COOTBETCTBUH C
tpeboBanusimu AI'bP.406239.001-12 PO, TOCT IEC 60079-17, rnasst 3.4 ITTOOII.

5.3.2  Dkcruryartamus npeoopaszoparencii C/IB-SMART-Ex nomkHa Mpou3BOAUTHECS B COOTBETCTBHH C
tpeboBanusimu AI'bP.406239.001-12 PO, TOCT IEC 60079-17, rnagst 3.4 ITTO3II.

5.3.3  Dkcmuryaramus npeodpasosareieit CJIB-SMART-Exdia momkHa mpou3BOAUTHECSA B COOTBETCTBUU
¢ TtpeboBanmsimu  AI'BP.406239.001-12 PD, TOCT IEC 60079-17, rnaBer 3.4 IITODIl B wactm
«B3pbIBOHENpOoHKIIaeMast obonouka «d» u TpedoBanusm 'OCT IEC 60079-17, B wactu «uCKpoOe30macHast
ANIEKTPUUECKAS HETb «i».

5.3.4 TIluranme mupeodpaszopareneii CJIB-SMART-Ex (Exdia) ¢ xomom BeIxogHOrO curaama 42H
JOJKHO OCYIIECTBISITHCS OT OapbepoB OE30MaCHOCTH, OJIOKOB MUTAHUS ¢ UCKPOOE30MACHBIMHU AJIEKTPUICCKUMU

Crpanuna 25 u3 109 AT'BP.406239.001-12PD_u3m.22.4



BeIXOMHBIMU TiemsiMu ¢ mapametpamu Uo<30B, lo < 120 mMA, Po < 0,9 Bt, umeromumu ceptudukar
COOTBETCTBHUSI.

5.3.5 TIluranue npeobpasosarencit CJIB-SMART-Ex (Exdia) ¢ komom BeixoaHoro curnana 42+HART
JOJKHO OCYIIECTBISITHCS OT OapbepoB 0E30MaCHOCTH, OJIOKOB MUTAHUS ¢ UCKPOOE30MAaCHBIMU AJIEKTPUICCKUMU
BBIXOJHBIMU TiemsiMu ¢ mapametpamu Uo <24 B, lo < 100 mMA, Po < 0,8 Bt, umeronmumu ceptudukar
COOTBETCTBHUSI.

5.3.6  Ilpu nepuoanyeckux ocMoTpax nmpeodpa3oBaTesieii 0co60e BHUMaHKE CIICTyeT 00paIaTh Ha:

—  OTCYTCTBHE OOPBIBOB HJIU IMOBPEKICHUS H30JSIIIMUA COSAMHUTEIILHOTO KaOels,

—  HCIPaBHOE COCTOSIHUE 00OJIOUKH MpeoOpa3oBaTenei;

—  COCTOSIHME KOHTAKTHBIX COSIMHEHHI BHYTPHU KOpITyca mpeodpa3oBaTelis U YIJIOTHEHUS Ka0es;

—  BBIXOJHBIC MApaMeTPbl UCKPOOE30MACHBIX IIeTiel OIOKOB MUTAHUS, MAPKUPOBKH B3PHIBO3AIIUTHI U

NpeayPEeIUTEIbHBIX HAIIUCEH.

5.3.7 CoxpaHeHME TEXHMYECKMX XapaKTEpPUCTHUK IpeoOpazoBaTesieil, OOyCIaBIMBAIOIIUX €ro
B3pBIBOOE30IIACHOCTh, O0ECIICUMBACTCS BBITIOJHEHUEM TPEOOBAaHM IO €ro JKCIUTyaTallud U TEXHHYECKOM
00CITyKUBAaHUY, IPUBEACHHOM B HACTOSIIIEM PYKOBOJICTBE.

5.3.8 K kpurtnueckum oTkazam npeodpasosareneit CJIB-SMART-Exd (Exdia) orHocsTcs aedopmanuu
KOpITyCa MJIU KPBIIIEK, TIOBPEXKICHNUE PE3bObl B 00JIACTSAX B3PHIBOHCIIPOHUIIAEMBIX COSAMHECHUN, TOBPEKICHUE
CTEKJIa KPBIIIKA UHAUKATOPA.

5.3.9 IlpenensHBIM COCTOSIHMEM MpeoOpazoBaTes SBISETCS OTCYTCTBHE BBIXOJHOIO CHTHama (WA
YCTaHOBKA €r0 B aBapUITHBIN YPOBEHbB) U/WIIM OTCYTCTBHE HOPMAIILHOTO ()YHKIIHOHHUPOBAHUS MHIIUKATOPA.

5.3.10 Dxcmmyaramust npeoOpasoBaresell ¢ TMOBPEXKACHUSMH W HEUCIPABHOCTSMH  3alperiaercs,
000opy10BaHKE JOJKHO OBITH BBEIBEJICHO M3 IKCILTyaTaIliH.

5.3.11 CoenunutenpHplii kabenb W CHocoO €ro H3OISIUU BO B3PBHIBOOMACHON 30HE JIOJDKHBI
cootBeTcTBOBaTh TpeOoBanusm ri. 7.3 IIYD, TOCT IEC 60079-14.

5.4 ObecnevyeHue B3pbIBO3AMMIIEHHOCTH MPH PEMOHTE

5.4.1 PemoHT mpeobpa3zoBaTeiei, KacalouUiCs CPECTB B3PBIBO3AIIMUTHI, JOJKEH MPOU3BOIUTHCS Ha
npeanpusTHu-u3rorosuresne B coorsercteuu ¢ PJ[ 16.407, TOCT 31610.19.

6 XPAHEHHUE

6.1 XpaHnenue npeoOpas3oBaTesiell JOKHO OCYIIECTBISATHCS B YMAKOBAaHHOM BHJIE B 3aKPBITHIX
MOMEILEHUAX (XpaHUIHILAX).
6.2 Jomnyckarores ciaenyonye yclIoBUs XpaHEHUs:

—  Temmeparypa Bo3ayxa oT Munyc 61 no mmoc 50 °C;
- OTHOCHTEJIbHAS BJIAXKHOCTH BO3AyXa 10 98 % mpu temneparype 35 °C.

6.3 Bo3nyx B momenieHuu i XpaHEHUsl HE JTOJDKEH COJIEep KaTh IMAPOB KUCIOT, IIEJI0OUYEeH U IPYyTUX
XUMHYECKHX arpeCCHBHBIX CMECEH.

6.4 YcnoBust Xxpanenust nmpeodpaszopateneit 6e3 yrmakoBku — «1» mo TOCT 15150.

6.5 KoncepBammst ~ mpeoOpazoBaTeneld  OJDKHA  COOTBETCTBOBATh  BapHaHTy  3alUTHI
B3-10 mo 'OCT 9.014. Yepes 5 net xpaneHus: TpeOyeTCs IEPEKOHCEPBAITHSI.

6.6 HaznaueHHbIi CpoK XpaHeHUs MpeodpazoBaTesiell B yITaKOBKE 3aBOIa-U3TOTOBUTEINS — 5 JIeT.

7  TPAHCIHOPTUPOBAHHUE

7.1 TpaHcropTHpPOBaHUE B YAaCTH BO3JCHCTBHS KIMMATHYECKHX (PaKTOPOB BHEIIHEH CPEIbl JOJIKHO
cootBetrcTBoBaTh Tpynne 4 (XK2) mo 'OCT 15150, a B yacTu BO3AEHCTBHSI MEXaHHYECKUX (PAKTOPOB JTOJKHO
cootBeTcTBOBaTh ycsoBusaM JI mo I'OCT 23216.

7.2 TpancnopTupoBaHuE€ [TOJDKHO MPOU3BOJUTHCA B YHNAKOBKE MPEANPHUATHSA-U3TOTOBUTEIIS.
JlomyckaeTcsi TpaHCHOPTUPOBaTh MpeoOpa3oBaTeNd BCEMU BHIAMHM TpaHCIOpTa Ha JIOObIE PACCTOSHHS C
coOI0ICHUEM MTPaBUII, YTBEPHKIEHHBIX COOTBETCTBYIOIIMMHU TPAHCIIOPTHBIMU BETOMCTBAMH.
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8 YTUIM3AIUA

Yrunuzanuss npeoOpas3oBaTeneil NPOM3BOIUTCS B TOPSJAKE, YCTAaHOBIEHHOM HAa MNpPEANPUATHU-
notpeourerne.
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9 TAPAHTHUU U3I'OTOBUTEJIA

9.1 [TocTaBmuMK (M3rOTOBUTENB) TapaHTUPYET COOTBETCTBUE IpeoOpaszoBaTeneii TpeOoBaHMAM
TEXHUYCCKUX YCIOBUUA TP COONIOJCHUH TOTpEeOMTENeM YCIOBUH  JKCIUTyaTanu  (MMPUMEHEHHS),
TPaHCIOPTUPOBAHUS, XPAaHEHHU U MOHTa)Ka, YCTAHOBJIEHHBIX B HacToseM PO.

9.2 [apanTHifHBIA CPOK SKCIUTyaTalldd MpeoOpa3oBaTesie OmnpeaessieTcs KOAOM TapaHTUHHOTO
CpOKa, yKa3aHHBIM B YCIIOBHOM 00O3HAa4eHUU NpeoOpazoBareseil. Kosbl rapaHTHIHOTO CpOKa U UX ONMUCAHHA
npuBeIeHbI B Tabnua A.15 npunoxkeHus A.

9.3 ['apantust He pacrpocCTpaHseTcs Ha MpeoOpa3oBaTeNH, MOIABEPIIIHECS JIIOOBIM ITOCTOPOHHUM
BMEIIATENHCTBAM B KOHCTPYKIUIO IpeoOpazoBaTesieil il UMEIOIINX BHEIIHUE TTOBPEXKICHUSI.

9.4 [apantusi He  pacHpoCTpaHAETCS Ha  JJCKTPUUYECKUH  COCIMHUTENIb, MOHTAXXHBIE,
YIUIOTHUTEJIbHBIC, 3alIUTHBIE U IPYTHE U3/IEJHs, IOCTAaBIIAEMbIE C TPeoOpa3oBaTeIsIMU.

9.5 ["apanTHiiHOE 00CITYyKMBaHUE TPOU3BOAUTCS NPEAIpUIATHEM-U3roToBUTENEM. [locTrapanTuitHbIit
PEMOHT mpeoOpa3zoBarteseil MPOU3BOIUTCS O OTIIEIHLHOMY JI0TOBODY.

10 CBEIEHHS O CEPTUOGUKALINU

10.1 Tun npeobpazoBateneit naBnenus uamepureabHbix C/AB-SMART, momudukanuii 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 3apeructpupoBat B [ 'ocyaapcTBEHHOM peecTpe cpeACTB u3mepeHui moa Ne 61935-
15 u nonymen k npumenenuto B Poccuiickoit denepannn.

10.2 Tun npeobpazoBateneit naBnenus usmepureabHbix C/AB-SMART, momudukammii 1041, 1050,
1051, 2050, 1060, 1061, 1141, 1150, 1151, 2150, 1160, 1161, 2160, 1171, 1341, 1350, 1351, 3apeructpupoBan
B ['ocymapcTBeHHOM peecTpe cpeacTB uaMepenuid moa Ne 61936-15 u gomymien k npumeHnenuto B Poccuiickoi
denepanum.
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[Mpuio:xxkenne A

CTpyKTypHas cxema yCJI0BHOr0 0003HaA4YeHUs npeodpa3oBaTeJiei

CAB-SMART- | Ex- | JAJ- 1430- K- 03- S-| FD- | OOIr- | t10- | 004- 8klla- | 25- 42H
1 2 3 4 5 6 7 8 9 10 11 12 13 14
mp22 1I- H- HNHB- P5- RAL3020- | TAG- KBycr / BKHS5-115-07 1 CKun(a1)
15 16 17 18 19 20 21 22 23 24 25 26
1. HaumMmeHoBaHue U3IEIHUS.
2.  Kopa 0603HaueHMs B3pHIBO3ANUIIEHHOTO HCTONHeHHs (Tabmuia A.1 npunoxenune A)
3. HcmonueHwe 1Mo BUIY U3MEPAEMOTO IaBieHus (Tabnuma A.2 IpUIoKeHus A).
4. Homep mozenu npeodpaszosarens (tabnuna A.3.1 u A.3.2 npunoxeHus A).

5. Kog «K» ykasbeiBaeTcs TOJNBKO JUI Mpeodpa3oBaTeiei, mpeHa3HaueHHBIX ISl pabOTHI C Ta3000pa3HbIM KHCIOPOIOM
WJTH Ta30BBIMU CMECSIMH, 00BbEMHAS OIS KHCIIOpoAa B KOTOPEIX Ooiee 23 %.

6. Kox rpymisl MaTepHanoB, KOHTAKTUPYIOIINX C U3MepsieMoit cperoit (Tabmuna A.4.1 npuioxeHus A).

7. Kox KOHCTpYKTHBHOTO UCTIONHEHUs (Tabauua A.5 npunoxeHus A).

8. Kox npucoenunenus K mporieccy (Tabmuma A.6 IpuIoKeHns A).

9. Kox IOMOTHUTENBHBIX OMIKI 3JIEKTPOHHOTO 610Ka (Tabimia A.7 TPUIOKEHHS A)

10. Ko kIMMaTHYeCKOTO MCIIONHeHUS qaTtunka (Tabnuna A.8 npunoxeHus A).

11. Kox nomyckaeMoi OCHOBHOM MpHBEACHHOM nmorpemmHocTH (Tabnuia A.9.1-A.9.8 npunoxenus A).

12. BepxHwuii penen N3MepeHUs, YCTAHOBJICHHBIN 110 3apOCy MOKYATeNs B €IUHUIIAX U3MEPEHHSI B COOTBETCTBUH C
tabmuueit E.1 mpunoxenus E, kpome ¢QyHTOB Ha KBaapaTHBIA mroiM(psi). 3Hak + uia mpeoOpas3oBaTeliell pa3HOCTH
JABJICHUH yKa3blBaeT HA BO3MOXKHOCTh M3MEPEHHsI OTPHIATEIBHON pa3HOCTH NaBieHuid. Ilpu oTCyTCTBHM B 3ampoce
MOKyTIaTeNs TpeOOBaHMUI MO HACTPOIKeE, IMOTb30BaTENbCKasi HACTPOIKa BEPXHETO IMpe/eina N3MEePEeHHs YCTaHaBIUBASTCS
PaBHOI MaKCUMaJIBHOMY BEpXHEMY TIpeeny usMepenus moaenu (tabmuma A.3.1 u A.3.2 npunoxkenus A).

13. MaxkcumanbsHO-J0ITycTUMOe pabouee n30ObiTouHOE naBneHre B MIla. Yka3piBaeTcs TONbKO Ui peoOpa3oBareneid
pasHocTH AaBneHui (Tabmuia A.10 npunoxeHus A).

14. Kon BeixoaHoro curnaia (tadbmuna A.11l npunoxenus A).

15. Kop aieKTpudecKoro coenuHuTeNs (Tadmuna A.12 npunoxerust A).

16. BapuaHT pacroyioKeHHs ISKTPUUECKOTO coeanHUTENs (Tabmuua A.13 npunoxkenus A).

17. Kon «H», Hanu4ue 1OMOTHUTENRHON TEXHOIOTHYECKOM prpaboTku (360 4acos).

18. Kondwurypaiust mOAKIFOUYECHNS W30BITOYHOTO JTaBICHUS i ()JIaHIEBbIX MPUEMHHUKOB aaBieHus (Tadiuia A.14
MPUIIOKEHUS A).

19. Kox rapanTtuiiHoro cpoka (tabmmia A.15 npunoxenus A).

20. Kox nsera xopryca mpeoOpazoparens (Tabmuma A.16 npumokerus A).

21. Tor HOMEp B COOTBETCTBUH C 3aKA30M.

22. KnananHbI# 070K yCTaHOBJICH Ha MPe0Opa3oBaTellb, FEPMETUYHOCTD IPOBEPEHA MTPOOHBIM JIaBJICHHEM.

23. Paznmenurens OAMHAPHBIN CIlell «/», CTaBUTCS Teped KaKIbIM KOJOM MOHTa)KHOW YacTH, YCTAaHOBJICHHON Ha
peoOpa3oBaTelib.

24. O06o03HaYCHHE AIIEMEHTOB, YCTAHOBIICHHBIX Ha MPeoOpa3oBareib, B COOTBETCTBUH C 3aKa30M.

25. Paznmenurens MBOMHON CIIEII «//», CTAaBUTCS Mepel KakKIbIM KOJIOM MOHTa)KHOHM YacTH, MIOCTABISIEMON B KOMIUIEKTE
¢ IpeoOpazoBareneM 00 Tepe T KaKI0i O TTOCTaBKH.

26. OOo3HaYeHHE KOMIUIEKTA MOHTQ)KHBIX YacTell, MOCTaBIsEMBIX B KOMIUIEKTE ¢ MpeoOpa3oBareineM JIMO0 ONIHIMHU
[TOCTaBKH.
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[Iponomkenune mpunoxeHus: A

Ta6auna A.1 — O603Ha4yeHHe B3PbIBO3AIMIIEHHOT0 UCTIOJIHEHHUS

Kon Onucanne

OtcyTcTBYeT OO01EenpoMBITITIEHHOE UCTIOTHEHNE 0e3 TpeOOBaHMIA IO B3PHIBO3AIIUTE.

C BHAOM B3pPBIBO3ALIMTH «B3PBIBOHENPOHHIIAEMas oOosouka «d» ¢ EX-mapkupoBkoit
«1Ex db IIC T6...T5 Gb X» no TP TC 012/2011, 'OCT 31610.0, TOCT IEC 60079-1.

C BHIOM B3PBIBO3AIIUTHI «ICKPOOE30IIacHas IEKTpHUecKas LIelb «i», ¢ EX-MapkupoBKoii
Ex «Ex ia IIC T6..T5S Ga X» mo TPTCO012/2011, TOCT 31610.0,
I'OCT 31610.11.

C BUzIaMH B3pBIBO3AILUTHI:

«B3pBIBOHENIPOHMIIaeMast 00010uka «U» ¢ EX-mapkuposkoit «1Ex db IIC T6...T5 Gb X»
Exdia no TP TC 012/2011, TOCT 31610.0, TOCT IEC 60079-1.

«ucKpobe3onacHas deKTpUIecKas 1enb «i», ¢ Ex-mapkuposkoii «0Ex ia IIC T6...T5 Ga
X»mo TP TC 012/2011,I'OCT 31610.0, I'OCT 31610.11.

Exd

Tadmuua A.2 — UcnosiHeHHe 110 BUY U3MEPSIeMOro0 AaBJIeHUSs

Kon Onucanue
A IIpeoOpazoBaTenh aOCOIIOTHOTO JTABICHUS
n [IpeoOpazoBaTenb U30BITOYHOTO JABJICHUS
B IIpeoOpazoBaTenb pa3peKeHII
"B IIpeobpazoBaTens naBIeHHSI-PA3PEIKESHIS
i v [IpeoOpazoBaTeh pa3HOCTH TaBJICHUH
AT IIpeobpazoBarenas THAPOCTATHICCKOTO TABICHUS
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[Iponomkenune mpunoxeHus: A

Tabauna A.3.1 — Homep moaenu mpeoOpa3oBaTeisi ¢ JONMYCTHMbIM JMANAa30HOM BEPXHHUX IpelesioB

HU3MepeHHUsl M JTONMYCTUMBIMHM KOJAMH IPYNI MATEPHAJIOB /sl KOHCTPYKTHBHBIX McnoJHeHud S, Op-S,
Actp-S, M-S, ActpPM-S

=
; E B BIIN mopenn <
= A JonycTuMpble KOAbl TPy S § =
5 a:a( MAaTEpHAaJIOB U = § g ? BHewmnuii BuJg
s § KOHCTPYKTHBHBIX = o B Mmm-u Malccn-u 2 npeodpasosares
= HCIOJTHEHUH S ¢| MAJBHBIH | MAJIBLHBINM é
& g
1020 M20 1 xI1a 10 kI1a 300 kIIa
1030 GM 4 xI1a 40 xIa 300 xI1a
_ 11040 11-S, 11-M-S; NM 2,5 xIla 250 xITa 900 xITa
< | 1041 12-§, 12-Op-S, NF 6,3 xIla 630 xIla 1,5 MIla
g 1051 12-Actp-S, 12-M-§, M20.0 25 xI1a 2,5MIla 4 MIla
E 2050 18-S GM-g 63 kIla 6,3 MIla 8 MIla
NM.
§ 1061 NE.0 160 xIla 16 MIla 20 MIla
G M20
< | 2050 02-S; K-02-S; 07-S; GM 63 kIla 6,3 MIla 8 MIla
07-Op-S; 07-Actp-S; 07-M-S; NM
1061 NE 160 xITa 16 MIla 20 MIla
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IIponomkenue npuioxeHus A

[pononxenne tadanubl A.3.1 — Homep moaesin npeodpa3oBares ¢ 10MyCTUMbIM IHANA30HOM BePXHHUX MpeIeaoB
H3MEpPeHHs U JONMYCTHMbIMH KOJAMHU I'PYII MATEPHAJIOB /sl KOHCTPYKTHBHBIX UcnogaHennii S, Op-S, Actp-S, M-
S, ActpPM-S

= § BIIN moaenn
= > «
= 2 Koas! rpynn £ 5 5
= = - = L > B o
2 S MaTepuaJoB U S E £ e HEeIIHU BU
§ § KOHCTPYKTHBHBIX = g sé- Munu- Makcu- g npeodpasoBarteJisi
=) HCIIOJHEHU £ ¢ | MajgbHBIA | MaJbHBIH =
= 5
01-S;
1112 03'8’1(7)2?1"8' FK 0,16 I1a 4xTa 5 xITa
03-ActpPM-S
1120 01-S; 0,16 kIIa 10 xI1a 12,5 xIla
1130 03-S; 03-Op-S; 0,4 xI1a 40 xITa 50 xI1a
04-S; 04-M-S;
1140 04-Actp-S; 17-S EK 2,5 klla 250 kIla 312 klla
03-ActpPM-S;
1141 01-S; 03-S; 25 kI1a 630 xI1a 900 kIIa
1150 ggﬁgg’},ﬂg 25 KITa 1,6 MIla | 2MIla
1120 01-S; 0,16 xIla 10 xI1a 12,5 xIla
g 1130 03-S; 0,4 xIla 40 kIla 50 xITa
b 1140 04-S; 17-S ED 2,5 xIla 250 xI1a 312 kIla
E 1141 01-S: 25 xlla 630 xIla 900 xIla
s 1150 03-S; 17-S 25 xI1a 1,6 MIla 2 MIla
§ 1112 M20 0,16 kI1a 4 kIla 100 xIla
= | 1120 GM 0,16 xlla 10kIla_ | 100 kIla
1130 11-S, 11-M-S; NM 0,4 xIa 40 xIla 300 klla
1140 12-S, 12-Op-S, NF 2,5 kIla 250 xIla 600 xITa
1141 12-Actp-S, 12-M-S, M20.0 25 kI1a 630 kI1a 900 kI1a
1151 18-S GM.0 25 klla 2,5 MIla 3,7 MIla
2150 NM.0 63 xlla 6,3 MIla 8 MIla
1161 NF.0 160 xI1a 16 MIla 20 MIla
1141 25 kIla 630 xITa 900 xITa
1151 02-S; K-02-S; 07-S; '\élil? 25 klla 2,5 MIla 3,7 MIla
2150 | 07-Op-S; 07-Actp-S; NM 63 klla 6,3 MIla 8 MIla
1161 07-M-S; NE 160 xITa 16 MIla 20 MIla
2160 400 kI1a 40 MIla 80 MIla
02-S; K-02-S; 07-S; M20
1171 | 07-Op-S; 07-Actp-S; 1 Mlla 100 MIla | 110 MIla
07-M-S;
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[Iponomkenune mpunoxeHus: A

IIpononxenune Tadaunsl A.3.1 - Homep Moaenu npeodpa3zoBarelisi ¢ A0MYCTUMBIM AUANA30HOM BEPXHUX
Npe/iesioB H3MEPEeHHs U JOMYCTUMBIMH KOJIaMH FPYNN MaTePHAJIOB JAJI KOHCTPYKTUBHBIX HCIOJHEHUH S,
Op-S, Actp-S, M-S, ActpPM-S

= 5] BITU moxenn =
E K = 2 &
= 2 O/IbI TPy 3 3 »
S § MaTepHaJIOB U ) E ;5 = Buemnuii Buj
s E KOHCTPYKTHBHBIX = g = M“H“Mf‘ﬂb' MaKC“I‘faﬂb' g npeodpasosares
=! HCIOJTHEHHI S HbIH HbIH =
= g
01-S;
1212 055, 35005, FK 0,16 KITa 4 xITa 5 kTa
03-ActpPM-S
1220 01-S: 0,16 kI1a 10 kI1a 12,5 xIla
1230 03-5; 03-Op-S; 0,4 xlla 40 xI1a 50 xIla
04-S; 04-M-S; FK
- 04-Actp-S; 17-S
) 1240 03-AcTpPM-S 10 xI1a 100 kI1a 101 kITa
=
= | 1220 oL 0,16 xIla 10 xITa 12,5 klla
2 | 1230 03.5. 0,4 xIla 40 xIla 50 xI1a
2 04-S. FD
2 | 1240 S 10 KI1 100 T 101 KI1
a 17-S Klla Klla Klla
1220 '\é'lf/(l) 0,16 xITa 10 xTla 101 I1a
1230 11-S, 11-M-S; NM 0,4 kITa 40 xTTa 101 kITa
12-S, 12-0p-S, NF
12-Actp-S, 12-M-S, | M20.0
18-S
1240 CNEII:/I/IS 10 kITa 100 xITa 101 kITa
NF.0
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[Iponomkenune mpunoxeHus: A

IMponoskenue Tadauubl A.3.1 — Homep Moaenu npeodpa3zoBarelisi ¢ JONYCTUMBIM THMANA30HOM BEPXHHUX
npeaeioB U3MePEeHHUs U IOMYCTUMBIMH KOJAMHU IPYII MAaTEPUAJIOB /IJIsI KOHCTPYKTHBHBIX HCIIOJIHEHHIT S,

Op-S, Actp-S, M-S, ActpPM-S
; § o, JInanazon BIIN mopenn <
= A Koas! rpynn g8 = .
= 3 MATEPHAJIOB U S E g % Buewnui sij
2 = g =2 1o no = npeodpazopare
s § KOHCTPYKTHBHBIX 2 2 H3GHITOUHOMY 2 o
=t UCTIOJTHEHH i S ¢ | paspsiKeHHIO NABJICHHIO =
= 53
01-S;
1312 03-S; 03-Op-S; FK Or O’ﬁaﬂo 0.8 | Ot O’ﬁaﬂo 0.8 1 5 «ITa
03-ActpPM-S; 17-S
Or 0,125 Or 0,125
1320 01-S; 1o 5 xlla 1o 5 xlla 7xlla
03-S; 03-Op-S; 010, 0102
1330 04-S: 04-M-S: 710 20 xTTa 1020k | S0 K8
04-Actp-S; 010,2 Orls5
1340 03-ActpPM-S; EK o 20 xIla o 150 xIla 200 xIIa
17-S Orl Or 160 kI1a
2350 710 100 ITa 1016 MTa | 20 MITa
01-S; Or1 Ot 6,3
1341 03-S; 03-Op-S; 1o 100 xITa 1o 630 xIla 700 xIla
03-ActpPM-S; Or1 Ot 16 xIla
1350 17-S 710 100 ITa 10 1,6 MITa | 2 MIa
™) Or 0,125 Or 0,125
= 1320 mo 5 kIla mo 5 kIla 7 xlla
= 01-S; Or0,2 0r0,2
E 1330 03-S; 1o 20 xI1a 1o 20 xI1a 30 xIla
% 04-S; 0r10,2 Orl5
§ 1340 17-S ED 1o 20 xI1a 1o 150 kIla 200 xIIa
< Or1l Or 160 kI1a
3 2350 o 100 kIla 1o 16 MIla 20 MIla
= 01-S; Or1 0Ot 6,3
: 1 1
g 1341 03-S; 1o 100 xI1a 1o 630 xI1a 700 xIIa
& 17-S Orl Ot 16 kIla
«
= 1350 o 100 xI1a o 1,6 MIla 2 Mlla
0r10,2 01 0,2
1330 M20 1o 20 xIla 1o 20 xIla 100 klla
GM O0r10,2 Oorl5
1340 11-S, 11-M-S: NM 710 20 kITa 10150 xITa | 200 KT1a
12-S, 12-Op-S, NF Orl Or 6,3
13411 15 Actp-s, 12-M-S, | M200 | 10100 Ila 10630k | MM
18-S GM.0 Orl Ot 25 kIla g |
1351 NM.0 10 100 KTTa 1025Ma | +MIa Ay
NF.0 orl Ot 160 xI1a '
2350 o 100 kIla 1o 16 MIla 20 MlIa ?
Orl Or 6,3
134 1.5 K025 M20 | 10100«la | n0630xla | ' MM
1351 | 07-S; 07-Op-S; GM Or 1 Or25Klla | 4 yigy
07-ACT’ S O%)-M'-S' NM 1o 100 xIla 1o 2,5 MIla
2350 p=>, ’ NF or 1 OT 160 KIla | oo \irpo
1o 100 xIla 1o 16 MIla
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[Iponomkenune mpunoxeHus: A

IIponoskenue Tadaunpl A.3.1 - Homep Monean npeodpasoBaTelisi ¢ 10NYCTHUMBIM IMANIA30HOM BEPXHHUX

Npe/iesioB H3MEPEeHHs U JOMYCTUMBIMH KOJIaMH FPYNN MaTePHAJIOB JAJI KOHCTPYKTUBHBIX HCIOJHEHUH S,
Op-S, Actp-S, M-S, ActpPM-S

; BIIN moaeaun g
= g 2 Z
= = > s = o
= 2 Koas! rpynn = 3 % 2R @
g = = 9 2 =5 2 E o
2 g MaTepuajioB H 2 = e 283 BuemHuii Bujg
g S | koHcTpykTHBHBIX | & & Munn- Makcn- 3 s = = npeodpa3oBareJisi
= = HCIIOJIHeHMil E : MAJIbHbI | MaJIbHBII é Z § g
. 5 2
= g,
01-S;
1412 03-S; 03-Op-S; FK 0,16 xIla 4 klla 5 klla 4 MIla
03-ActpPM-S; 17-S
1420 01-S; 0,16 I1a 10 xI1a 12,5klla | 10 MIIa
1430 03-S; 03-Op-S; 0,4 xI1a 40 xI1a 50 x[1a
04-S; 04-M-S;
1440 04-Actp-S: 17-5: 2,5 klla 250 kIla | 312 klla | 25 MIIa
= | 1460 | o3 AcrpPM-§ | FK | 160 kIla 16 MITa | 20 MIIa
= 11434 01-S; 0,4 xI1a 40xlla | 50kMa | ,0 00
= | 1444 |  03-S; 03-Op-S; 2,5 kIla 250 xITa | 312 klla
= | 1450 | 03-ActpPM'S; 17-S 16 xI1a 1,6 MIla | 2MIla | 25 MIla
= | 1420 016«Ma | 10kMMa | 12,5Ma | 10 MIla
=) 01-S;
§ 1430 03-S; 0,4 xITa 40 xI1a 50 xITa
Z 03-Op-S, FD
£ | 1440 04-S: 2,5 xIla 250 kITa | 312 kIla | 25 MIla
17-S
1460 160 kI1a 16 MIla | 20 MIla
1430 0,4 xI1a 40 xI1a 50kIla | 1,6 MIla
03-8?(1)58-;Op-8 FHI
1440 2,5«klla 250 kIla 312 kIla | 1,6 MIla
= 11530 1,6 xIla 41 xITa 50kIla | 4 Mlla
= 01-S; FH
Q 03-S; 03-Op-S
g | 1540 25kla | 250xIla | 312klla | 4 MIla
2
=
S
3 1530 01-S: 1,6 xIla 41 xI1a S0kIla | 1,6 MIla
E‘ 03-S; 03-Op-S FH1
1540 2,5 klla 250 kIla 312 x[la | 1,6 MIla
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[Iponomkenune mpunoxeHus: A

Tabanna A.3.2 — Homep Mmoaesin npeodpa3oBareJisi U JMaNa30H HACTPOMKH BEPXHHUX NPeIe/IOB H3MePeHH
KOHCTPYKTHBHBIX HcHoJIHeHu# S, Op-S, Actp-S, M-S, ActpPM-S

Kon Onucanne
1020 Howmep monmemn. {nanazon Hactpoiiku BIIN ot 1 no 10 x[la. MuHNMansHOE BpeMs peaKkIlii Ha H3MCHEHHE
HU3MepsAEeMOro aasiieHus 51 mc.
1030 Homep moapenu. Iuanazon nactpoiiku BIIU ot 4 1o 40 kIla. MuHuMaiibHOE BpeMs peakMi Ha U3MEHEHUE
HU3MEpSeMOTO JaByieHus 51 mc.
1040 Howmep monenu. [lnanaszon Hactpoiiku BITH ot 2,5 mo 250 k[Ta. MuHMManbHOE BpeMsl peakiiii Ha U3MEHEHHE
H3MepseMOTO JaBiieHus 51 mc.
1041 Howmep monenu. [luanaszon Hactpoiiku BITH ot 6,3 mo 630 k[la. MuHMManbHOE BpeMsl peakiiii Ha U3MEHEHHE
H3MepsieMoro aaBieHus 51 mc.
1112, 1212, | Homep moxenu. Jlnanason HacTpoiiku BITU ot 0,16 no 4 x[1a. MuHMManbHOE BpeMsl PeakIiy Ha U3MEHEHHE
1412 n3MepsieMoro nasieHust 150 mc.
1120, 1220, | Homep mozaenu. [Inana3on Hactpoiiku BITU ot 0,16 10 10 x[1a. MuHUMansHOE BpeMs peaKi[ii Ha H3MECHECHHE
1420 n3MepsieMoro nasineHus: 70 mc.
1130, 1230, | Homep moxmenu. JInanason Hactpoiiku BITU ot 0,4 mo 40 xI[1a. MuHMManbHOE BpeMsl Peaklii Ha U3MCHEHHE
1430, 1434 | m3mepsemoro nasnenus 60 mc.
1240 Homep monenu. [lnanason Hactpoiiku BIIN ot 10 no 100 xITa. MuHuMansHOe BpeMs peakii Ha U3MEHEHHE
H3MepsieMoro aaBieHus 51 mc.
1140, 1440, | Homep moxaenu. [Inana3on Hactpotiku BITU ot 2,5 no 250 k[1a. MuHUMansHOE BpeMs peaKI[ui HA H3MCHECHHUE
1444, 1540 | uzmepsieMoro gaBiieHus 51 Mc.
1141 Howmep monemu. [lnanaszon Hactpoiiku BITN ot 25 no 630 kI1a. MuHMMansHOE BpeMsl peakiiiy Ha H3MEHEHHUE
HU3MepsAEeMOro aasiieHus 51 mc.
1150 Howmep monemm. [Inanazon Hactpoiiku BIIU ot 25 xI1a mo 1,6 MIla. MurrManbsHOE BpeMsl peakIny Ha N3MEHCHIE
HU3MepsAeMOoro aasiieHus 51 mc.
1450 Homep moxpenu. Juanazon nactpoiiku BIIU ot 16 kIla no 1,6 MIla. MunuMansHO€E BpeMsi peakIii Ha U3BMEHEHUE
HU3MepsAeMoro aasyieHus 51 mc.
1051 1151 Homep moapenu. Juanazon nactpoiiku BIIU ot 25 kIla xo 2,5 MIla. MunuMansHO€e BpeMsi peakIii Ha U3BMEHEHUE
' H3MepseMOTo JaByieHus 51 mc.
2050 2150 Howmep monemm. [{nanazon Hactpoiiku BIIN ot 63 xI1a mo 6,3 MIla. MuarManbsHOE BpeMst peakIiy Ha N3MEHEHIE
' H3MepseMOTo JaBiieHus 51 mc.
1061, 1160, | Homep monenu. [lnamazon Hactpoiiku BITN ot 0,16 no 16 MIla. MuHuMmansHOe BpeMs peakiini Ha H3MEHEHHE
1161, 1460 | m3mepsemoro nasieHus 51 mc.
2160 Howmep monemnu. [lnanason Hactpoiiku BITH ot 0,4 mo 40 MIla. MunuMaabHOE BpeMsl peakiiiy Ha H3MCHCHHE
H3MepsieMoro aaBieHus 51 mc.
1171 Howmep monemm. {nanason Hactpoiiku BIIN ot 1 1o 100 MIla. MunumansHOE BpeMs peakiiiyi Ha H3MEHEHHE
H3MepsieMoro aaBieHus 51 mc.
Howmep monemnu. Jlnanason Hactpoiiku BITH n36sitounoro aasienus ot 0,125 xo 0,8 k[la. [Inana3on HacTpOHKU
1312 BIIN pa3psxenus ot 0,125 no 0,8 x[la. MuHuMansHOe BpeMs peakii Ha U3MEHEHUE U3MEPSIeMOro JaBIeHUs
150 mc.
Howmep monenu. JInanason Hactpoiiku BITU n36srrounoro aasienus ot 0,125 no 5 k[1a. Jlnana3on HacTpOUKH
1320 BIIU paspsoxenus ot 0,125 no 5 k[la. MuanManbHOE BpeMsl peakliii Ha U3MEHEHHE U3MepsieMoro nasieHus 70
MC.
1330 Howmep monemu. [{nanazon Hactpoiiku BIIN u36sitounoro nasnenus ot 0,2 no 20 k[la. J{nanazon HacTpoiKku
BIIN paspsokenns ot 0,2 mo 20 k[1a. MunnManbHOE BpeMsi peakini Ha M3MEHEHHe u3MepseMoro nasienus 60 mc.
1340 Howmep monemu. lnanaszon Hactpoiiku BITH u3bsrrounoro nasnenus ot 1,5 no 150 kI1a. [{nanazon HacTpoiku
BIIN paspsokenns ot 0,2 o 20 k[1a. MunnManbHOE BpeMs peakMy Ha I3MEHEHHe n3MepsieMoro aasieHust 51 mc.
1341 Howmep monemn. lnanaszon Hactpoiikn BITH u3beirounoro xasnenus ot 6,3 1o 630 xIla. /[nana3zon HacTpoHKH
BIIN paspsoxennst ot 1 go 100 kl1a. MuHUManbHOE BpeMsl peakliy Ha M3MEHEHHE H3MEPseMOTo aBiieHus 51 mc.
1350 Howmep monenu. [luanaszon nactpoiiku BITU uzdsrrounoro aasienus ot 16 kIla no 1,6 MIla. [luana3on HacTpOWKu
BIIN paspsoxennst ot 1 go 100 kI1a. MuHAManbHOE BpeMsl peakliiy Ha M3MEHEHHE H3MEPsEeMOTo 1aBiieHus 51 mc.
1351 Howmep monenu. [lnanason nactpoiiku BITU uzderrounoro aasienus ot 25 klla no 2,5 MIla. /luana3on HacTpOWKu
BIIN paspsixennst ot 1 go 100 xlla. MuHMManbHOE BpeMsl peakliiy Ha M3MEHEHHE H3MePseMOTo AaBieHus 51 mc.
Homep monemnu. [{nanason Hactpoiiku BITH n36sitounoro mnasienus ot 160 kIla qo 16 MIla. Juana3zon
2350 nactpoiiku BITH paspsokenust ot 1 1o 100 kITa. MuHHManbHOE BpEMS PEaKIK Ha H3MEHEHHE H3MEPSIEMOT0
JasneHus 51 mc.
1530 Homep momenu. /Inanazon nmactporiku BIIU ot 1,6 mo 41 kI1a. MuHuManbHOE BpeMsl peakiiii Ha H3MEHEHHE
n3MepsieMoro nasineHus 60 mc.
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[Iponomkenune mpunoxeHus: A

Ta6auua A.4.1 — Koa rpynnbl MaTepuaioB, KOHTAKTHPYIOUIUX ¢ U3MepsieMOii cpeoii mpeodpa3oBareJiei
KOHCTPYKTHBHBIX HcHoJIHeHu# S, Op-S, Actp-S, M-S, ActpPM-S

Marepuan Tun
. Tun
JeTasiei, aTrmocgep
K Marepuan KOHCTPYKTHB
() KOHTAKTHPYIOII bl MO Onucanue
MeMOpaHbI M HOI'0
X ¢ H3Mepsiemoit | rocTt
cpenoii 15150-69
Cranb Martepuan memOpanbl crias 36HXTHO 'OCT 10994-74,
12X18H10T, MaTepHan JeTaneil, KOHTaKTUPYIOIIUX C H3MepsIeMoil
TOCT 5632- cpenoit, cranms 12X18H10T I'OCT 5632-2014, yHJ‘IOTHeHI/ISf
Cras 2014 53 pesuna HO-68-1 TVY 2512-0461:[02([)152081-2003,
. HYTPEHHHE 3aMKHYTBIE IOJOCTH 3aT0JTHEHBI
01 36HXTIO Anaior: S, I, 1l skuakocThio [IMC-6 o T'OCT 13032-77; [l HCIIOTHEHHS
T'OCT AISI 321 w_gen
¢ xkogoM "-K" — sxuakocteio I19®-70/110 mo TY 6-02-
10994-74 | Pesuna HO-68- 1072-76. Marepuan KOpITyca 3J1eKTPOHHOTO 610K CIIIAB C
1 Huskum conepkanneM meau AK12 TOCT 1583-93; bes
TV 2512-046- JIOTIOJTHATEIILHON 3aIllUThl KOPIyca M 3JIEKTPOHHOIO OT
00152081-2003 arpeccUBHON BHEIIHEN CPEIBI;
Craib Marepuan MmeMOpaHbl TUTaHOBBIN ciiaB BT-9, matepuan
THTAHOBLI 12X18H10T JeTajiei, KOHTaKTUPYIOIIHMX C U3MEpSeMOl Cpelou, CcTallb
crmas BT-9 TOCT 5632- 12X18H10T I'OCT 5632-2014; Cyxast KOHCTpyKIusl, 0e3
02 rOCT 2014 S 111 3aI0THEHHS KHUIKOCTHIO. Marepuan KopItyca
) 9NIEKTPOHHOTO OJIOKA CIUIAB C HU3KHM COJCPIKAHUEM MEIH
19807-91 AHajior: AK12 TOCT 1583-93; Be3 mOmOJHUTEILHOH 3allHUTHI
AlSI 321 KOpITyCa ¥ 3JIEKTPOHHOTO OT arPECCUBHOM BHEIIHEH CPe/Ibl;
Cranb Marepuan memOpans! cmias 36HXTHO TOCT 10994-74,
12X18H10T Marepual JeTaled, KOHTAKTHUPYIOUIMX € H3MepAeMOi
TOCT 5632- cpenoit, ctans 12X 18H10T I'OCT 5632-2014, ynmoTHeHUs
Crinas 2014 - pesmna HO-68-1 TY 2512-046-00152081-2003;
. S, Buyrpennue 3aMmkHyThle mnonoctd IIJ[  3amonHeHbI
3611_88:50 ﬁl}éalnggl (] #uAKoCThI0 IIMC-6 o T'OCT 13032-77; s HCIIOIHEHUS
Op-S; ¢ xogoMm "-K" — xuuaxocteio IID®-70/110 mo TY 6-02-
10994-74 | Pesuna HO-68- 1072-76. Marepuan Kopiyca SIeKTPOHHOTO 0J10Ka CIUIaB ¢
1 HU3KUM conepkanneM Mmeaun AK12 TOCT 1583-93;
TY 2512-046- JlononHuTe bHAs 3alUTa IEKTPOHHOTO OJI0Ka M KopITtyca
03 00152081-2003 OT BO3/ICHCTBHsSI AarPECCUBHOM BHEILHEH CPEJIBL.
Martepuan MeMOpaHbl pa3AeNuTeNs Cpell, yCTaHOBICHHOTO
Crnas Ha npeobpasosarens, cinas XH65MB I'OCT 5632-2014.
XH65MB Cranb Awnanor:  Hastelloy C-276. Marepuan  neranei,
roCT 12X18H10T KOHTAaKTUPYIONIMX €  HM3MepseMoil  cpejioif, cramb
I'OCT 5632- 12X18H10T TOCT 5632-2014. BHyTpeHHHE 3aMKHYTHIC
5232-201:4 2014 ActpPM-S L1l nojoctu I1J] 3amondens! xuakoctbio [IMC-6 mo 'OCT
HaJior: AHaJor: 13032-77. Matepuan Kopiyca 3JIEKTPOHHOTO OJI0Ka CIIIaB
Hastelloy AISI 321 ¢ Hm3kuM coaepxkanuem Mmean AKI12 T'OCT 1583-93;
C-276 JlononHuTe bHAs 3alUTa IEKTPOHHOTO OJI0Ka M KopItyca
OT BO3/ICHCTBUS arpECCUBHOM BHELIHEHN Cpebl.
C Marepuan mem6Opanbl cruiaB 47XHM TV 14-1-3505-82,
Tal1b S:; Marepuan JeTanei, KOHTaKTHUPYIOIIUX C H3MepsIeMoil
12X18H10T N cpenoi, cranmb 12X18H10T 'OCT 5632-2014, ynnotHeHust
Cras I'OCT 5632- Actp-S: ’ - pesuna 51-1481 TVY 38 0051166-2015; BryTtpenuue
47XHM 2014 P, 3aMkHyThIe Tooctu [1]] 3amomHeHs! xuakocteio [IMC-6
04 TV 14-1 Amnasor: mo I'OCT 13032-77; Jdnsa ucnondenus ¢ kogom "-K" —
el AISI 321 KuaKocThio I19M-70/110 no TY 6-02-1072-76. Martepuan
3505-82 Pesuna 51-1481 IR KOpIlyca 9JIGKTPOHHOrO  OJloOKa CIUIaB €  HU3KUM
TV 2512-046- M-S ' |{/ ’ COJZICPYKAHUEM Meau AK12 T'OCT 1583-93;

00152081-2003

JlomomHuTeNpHAS 3aMIUTa 3JIEKTPOHHOTO OJI0OKA M KOpITyca
OT BO3JICHCTBHS arpeCCUBHOM BHEIIHEHN CpEJibl.
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[Iponomkenune mpunoxeHus: A

Ipononxenune Tadauubl A.4.1 — Koa rpynnbl MaTepuajioB, KOHTAKTHPYIOIIHMX ¢ U3MepsieMoil cpeaoii
npeodpa3oBaTesieii KOHCTPYKTHBHBIX HcNoJIHeHu# S, Op-S, Actp-S, M-S, AcTtpPM-S

MaTepr‘ . Tun Tun
AeTasieu,
KOHCTPYKT | arMocde
Marepuau KOHTAKTHPYIO
Kon GDAHLI — HMBHOI'0 pbI IO Onucanue
Memop mamepsemoil HCIIOJIHEH rocr
o uA 15150-69
cpenoii
) Marepuan MeMOpaHbl TUTAHOBBII criaB BT-9
S; IocTt 19807-91, MaTepral JIeTanei,
Cranb Op-S; L1l KOHTAaKTUPYIOLIMX ¢ M3MEPSEMON  CPeloi,
Turanosbrit 12X18H10T Actp-S; cramp12X18HIOT TOCT  5632-2014;  Cyxas
07 cwiaB BT-9 I'OCT 5632- KOHCTPYKIHUS, 0€3  3alOJHEHUS  KUAKOCTBIO.
I'OCT 19807- 2014 Marepuan Kopryca 3JI€KTPOHHOrO OJ0Ka CIUIaB C
91 AHaJor: M-S LI Y Hu3kuM cozpepxkanueMm meaun AK12 TOCT 1583-93;
AISI 321 A JlononHuTeNbHAs 3alllUTa JJIEKTPOHHOTO OJIoKa |
KOpIyca OT BO3ACMCTBHSI arpecCMBHOM BHEIIHEH
CpeablL.
Marepuan memOpans! crans 03X17H14M3 T'OCT
5949-75 (AISI  316L), wmarepuan jeraiei,
KOHTAaKTHPYIOLIIMX C H3MepsieMOH cpenoil, crajb
12X18H10T TOCT 5632-2014; BnyTtpeHHUE
S I 3aMKHYTbIE II0JIOCTH I 3ar0JIHEHBI
! MOJINMETUIICUIIOKCAHOBOM  JKUAKOCTBIO; Matepuan
KOpITyca OJJIEKTPOHHOTO OJI0Ka CIUIaB C HHU3KUM
Craib Crais COLepiKAHUEM Mean AK12 TOCT 1583-93; be3
03X17H14M3 12X18H10T )IOHOHHHTCHBH?I/I 3aH_[I/IT‘I’)I KopIyca U 3JICKTPOHHOI'O
OT arp€CCMBHOM BHCIIHEU CPEIbI;
11 FOCI;SS 949 FO(;’lC;1546 32 Marepuan mem6Opanbl crans 03X17H14M3 T'OCT
5949-75 (AISI  316L), wmarepuan jeTaiei,
AHajor: AHajior: KOHTAKTHPYIOIIMX C H3MepseMoi cpenoi, cranib
AISI 316L AISI 321 12X18HIOT T'OCT 5632-2014; BuyTpennuue
WIRI 3aMKHYTBIE MOJIOCTH I 3aII0JTHEHbI
M-S ' |{/ " | HOMUMETHIICHIOKCAaHOBOM KUAKOCThIO; Marepuan

KOpIyca OJJICKTPOHHOTO OJIOKa CIIaB C HHU3KUM
cogepkannem wmeaun  AK12  TOCT  1583-93;
JlonmonHuTENbHAS 3aIUTa 3JIEKTPOHHOTO OJIOKa |
KOpImyca OT BO3ACHCTBHSI arpecCMBHOM BHELIHEH
Cpenbl.
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[Iponomkenune mpunoxeHus: A

IIponosxenne tadanubl A.4.1 — Koa rpynnbl MaTepranoB, KOHTAKTHPYIOIIUX ¢ U3MepseMoOil cpeaoi
npeodpa3oBaTesieii KOHCTPYKTHBHBIX HcNoJIHeHu# S, Op-S, Actp-S, M-S, AcTtpPM-S

MarepuaJ
N Tun
aerajen, Tun
MatepuaJ KOHTAKTH KOHCTPYIT aTMocgepbl
Kon p Py MBHOIO p Onucanmue
MeMOpaHbI IOIIMX C HCIOJIHEH no 'OCT
u3MepsieMoi st 15150-69
cpenoii
. Marepuan memOpans! cmias XHO65SMB I'OCT
S; 5632-2014 (Hastelloy C-276), warepuan
CIias Op-S; L1l Jeranedl, KOHTAaKTHPYIOIIUX C H3MepseMoil
XH65MB AcTp-S; cpenoit, cmmas XH65SMB T'OCT 5632-2014
Cmas XH65MB COCT 5632- (Hastelloy C-276); BHyTpeHHHE 3aMKHYyTbIE
12 TI'OCT 5632-2014 2014 MOJIOCTH T 3aI10JIHEHBI
AHaor: AHaTOL MOJIMMETUIICHIIOKCAHOBOM %KI/I}:[KOCTLIO;
- : Marepuan kopmyca 3JeKTpOHHOTO OJI0Ka CILUIaB
Hastelloy C-270 HaSteuoy C- M-S AL LV C HI/I?l?KI/IM ccf)z[e};maHHeMpMe;m AK12 TOCT
276 1583-93; JlonoaHuTeTbHAS 3aIUTa
9JIEKTPOHHOTO 0JIOKA M KOPITyca OT BO3AEHCTBUS
arpecCUBHOI BHEIIHEH CpEebl.
Marepuan mem6Opansl cruiaB 36HXTIO 'OCT
10994-74 ¢ 3amWTHBEIM TOKPBITHEM  OT
MIPOHUKHOBEHHMS BOJOpPOJIa, MaTepHan JeTalel,
KOHTaKTHUPYIOILUX C U3MEPSIEMON Cpelloil, cTanb
Cranb Crais 12X18H10T T'OCT 5632-2014, ynnoTHeHus -
36HXTIOTOCT | |5y o107 pesuna HO-68-1 TY 2512-046-00152081-2003;
10994-74 TOCT 5632- BHyTpeHHHME ~ 3aMKHyThle  mojocTd  I1J]
17 C 3aIUTHBIM 2014 S (W 3amoiHeHsl  KUAKocTeio IIMC-6 mo T'OCT
HOKPBITHEM OT A ) 13032-77; s wcmonuenus ¢ xomom "-K" —
IPOHUKHOBEHHSI HaJIor: xupakocTeio [19®-70/110 mo TY 6-02-1072-76.
BOZOpOJA AlSI 321 Marepuain Kopiryca 3JIEKTPOHHOTO 0JI0Ka CIUIaB
¢ Hu3KkuM cozaepxkanueM Mmeau AKI2 T'OCT
1583-93; JlomoytHUTETbHAS 3aIIuTa
3JIEKTPOHHOTO 0JIOKA M KOPITyca OT BO3AEHCTBHUS
arpecCUBHON BHEIIHEH CPENbL.
Marepuan wmemOpanbl crans  03X17H14M3
Craib T'OCT 5949-75 (AISI 316L) ¢ 3anuTHBIM
03X17H14M3 MOKPBITHEM OT TPOHMKHOBEHHUS BOIOPOAA,
FOCT 5949-75: Cranb Marepuai  JeTajiel, KOHTAKTHPYIOIIHX ¢
AHAOor: 12X18HI10T u3MepsaeMoit cpenoit, ctans 12X18H10T 'OCT
18 AISI 316L I'OCT 5632- S N 5632-2014; BHyTpeHHHE 3aMKHYTbIE IIOJOCTH
2014 ' IIJI 3amojHEHBl  IOJUMETUICHIOKCAHOBOM
¢ 3allMTHBIM AHaJor: KHUJKOCTBIO; Marepuai KopIryca 3JIeKTPOHHOTO
TIOKPBITHEM OT AISI 321 010Ka CIUIAB C HU3KAM COJACPIKAHHEM MeIH

MPOHUKHOBCHHUS
BOJIOpPOJIA

AKI12T'OCT 1583-93; JlonogHUTEbHAS 3aIIUTA
3JIEKTPOHHOTO 0JIOKA M KOPITyca OT BO3AECHCTBUS
arpecCUBHON BHEIIHEH CpPEbL.
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Tabdauuna A.4.2 — PexkoMeHaanuu 1mo BHIOOPY

[Iponomxenue NpuioxkeHus A

rpynnbl MatepuajioB npeodopasosareneii CIAB SMART

KOHCTPYKTHBHOI0 HcnojiHeHus S, Op-S, Actp-S, M-S, ActpPM-S k u3mepsieMbIM cpeam

Ko rpynmsl MatepuaaoB KOHCTPYKTUBHBIX ucnonuenuii S, Op-S,

Actp-S, M-S, ActpPM-S

N3mepsiemble cpenbl

01 | 02 | 03 | 04 | 07 18

I'a3 ¢ conmepkanmem cepoBogopoaa ot 6% mo 34,2%,
nmokcua yriepona ot 6% mo 21,6%
(Actpaxanckoe 'KM)

YkcycHas u dochopnas kuciora 10 40%

Cepnast kucnora (1o 80°C)

I'a3 ¢ copepxxkanuem cepoogopoaa ot 0,01% no 6%,
nuokcuaa yriepozaa ot 0,1% no 6%
(Opendyprckoe 'KM)

@
(@!

Mopckas Boja (KOHCTPYKTHBHOE HcnionHeHne M-S)

Humernnruapasus (C2HEN2)

MamunaHbsle Maciia

Jln3enpHOE TOTIIIMBO

Kucnopoaconepxamue cMecu

MaszyTt

Kepocun

bensun

Yrneronopoansiii ra3 ([Iponan-OyTaH-3TaHOBas
CMech) ¢ coaepkanreM cepoBonopoa 1o 0,01%,
Juokcuaa yriuepona 1o 0,1%

[Ipuponnsrii ra3 (MeTaH) ¢ cogepkaHueM
cepoBogopomaa 10 0,01% u quoxcuaa yriepoja ao
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[Ipumeuanue: naHHyl0 TaOJUIly CIEAyeT

paccmaTpuBaTh KakK OOIIYyI0 HWHCTPYKLHIO MpH BBIOOpE

MaTepuajioB, HC TapPAHTUPYIOIIYIO IIOJIHYRO YCTOﬁQHBOCTB MaTCpuajIoB HpeO6pa3OBaTCH€ﬁ OTHOCHUTCIIBHO

yKa3aHHbIX cpel. OKOHYaTeIbHOE pELIEHHE I10
I10JIb30BATEIb HAa OCHOBAHWM JIOTIOJHUTEJIBHBIX
M3MEpSAEMOIl cpelbl, UX KOMOMHAIMH, HATUYHIO
KaTaJnu3aToOpOB MPOLIECCOB KOPPO3UH.

A — PexoMeH10BaHO 1J1s1 IPUMEHEHHS.

BbIOOPY M NPUMEHEHHIO MaTepuaioB JOKEH NMPUHUMATH
UCCJIEIOBAaHUM IO BIMSHUIO KOHLEHTPALUi KOMIIOHEHTOB
WIN OTCYTCTBUIO B H3MEPAEMON cpelle MHIMOMTOPOB WIN

B — IIpuMeHeHnEe BO3MOKHO Ha yCMOTPEHHE 10JIb30BATEIS.

C — He pexomenyercs uisi IPUMEHEHHS.
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[Iponomkenune mpunoxeHus: A

Tadauua A.S — Ko KOHCTPYKTHBHOIO HCIIOJTHEHUS

Kon

Onucanne

KoncTtpykTnBHOEe ucnonHeHne S. MopaynbHas KOHCTPYKIHS, CaMOJWAarHOCTHKA W IHArHOCTHKA
nporecca no Hart7, 3amMeHa mMonysel, anrpeill B MOJEBbIX YCIOBUSIX. BHEIHsS KHONKA yCTaHOBKHU
«0» BO B3PHIBOOMACHOHN 30HE C 3alIUTHONW IITOPKOH M3 HEPIKABEIOIICH CTAIM C BO3MOXKHOCTBIO
KpeIUIeHUs TNIOMOUPOBOYHOM MMPOBOJIOKH.

KonctpykruBHoe ncnonmaenue Op-S. Pabouast cpenma, comepikarias cepoBomopoa 10 6%, AHOKCU
yraepona 10 6%. Operdyprckoe 'KM ITAO «I"aznpom». CooretrcTByeT TpedoBanmsm PTM 311.001-
90. MopaynpHasi KOHCTPYKIIMS, CaMOJMAarHOCTHKa M JWArHOCTHKa mpormecca mo Hart7, 3amena
MOJTyJIeH, anrpei/] B OJIEBBIX YCIOBUAX. BHEIIHsS KHOMKa yCTaHOBKH «0» BO B3pBIBOONIACHOM 30HE C
3aIIUTHOM IITOPKONW W3 HEPXKABEIOMICH CTaM C BO3MOXXHOCTHIO KPEIUICHHS ILIOMOUPOBOYHOM
MIPOBOJIOKH.

ActpPM-S

KonuctpykruBHoe nucnonnenne ActpPM-S. [IpeoOpa3oBarens nocTaBiseTcss B cOOpe C pa3aeuTeneM
cpen. Pabouas cpema, comepkamas cepoBomopon 1o 34,2%, nwokcupn yriepoxa no 21,6%.
Actpaxanckoe ' KM ITAO «I"azmpom». CootBeTcTByeT TpeboBanusm PTM 311.001-90. MonynpHas
KOHCTPYKITUS, CAMOJIMarHOCTUKA M JMAarHOCTHKA mpoiecca no Hart7, 3amMena mopysnel, anrpeiia B
IIOJIEBBIX YCIOBUSAX. BHEUTHsS KHOMKA ycTaHOBKH «(0» BO B3PHIBOOIIACHOM 30HE C 3alIUTHOM MITOPKOM
13 Hep)KaBeIOIIeH CTaIN C BO3MOXHOCTBIO KPEIJICHUS! ITIOMOUPOBOYHOMN MPOBOJIOKH.

Actp-S

KouctpyktuBHoe ucnonnenue Actp-S. Pabouas cpema, comepikamias cepoBogopon mo 34,2%,
nuokcun yraepona 21,6%. Acrpaxanckoe KM ITAO «I"asnpom». CootBetctByeT TpeboBanusm PTM
311.001-90. MonynbpHast KOHCTPYKITHS, CAMOJUATHOCTHKA U AMArHOCTHKA Tporiecca mo Hart7, 3amena
MOJIyJIEH, alTpeii/l B TIOJIEBBIX YCIOBUAX. BHEIIHssA KHOMKA ycTaHOBKH «(0» BO B3pBIBOOITACHOM 30HE C
3aIUTHOM INTOPKON M3 HEP)KABEIOMIEH CTalld C BO3MOXKHOCTBIO KPEIUICHHS IUIOMOHMPOBOYHOM
IIPOBOJIOKH.

Mopckoe  HCIONHEHHE, KOHCTpyKTuBHOe wucnoinHeHue M-S,  CoorBercTByer mnpaBmiiam
KJIACCU(HUKAIIMK W TMOCTPOWKH MOPCKHX cyAoB. s mpruMeHeHHs Ha OOBEKTaX TEXHUYECKOTO
Habmronenuss Poccuiickoro mopckoro peructpa cynoxoxactBa (PC). MopayibHas KOHCTpYKLUS,
CaMO/JMarHoCTHUKa W JMarHocTuka mnpouecca no Hart7, 3ameHa Moxynei, anrpeill B IOJEBBIX
ycnoBusaX. BHemrHsAs kHOMKa ycTaHOBKH «0» BO B3PBIBOOMACHON 30HE C 3AIMWTHOW IITOPKOH W3
HeprKaBeIoIlel CTaau ¢ BO3MOKHOCTBIO KPEIJICHHsI INIOMOUPOBOYHOM ITPOBOJIOKH.
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Tadauua A.6 — Ko npucoeuHeHns K mpoueccy

IIponomkenue npuioxeHus A

Konx Onucanue BHemnmuii Bug
Q) -
M20 Hapyxnas pe3nba M20x1,5 ¢ Hunmenem, | 1 !
s coenunenud trmna 3 ucnondenue 1 mo I'OCT 25164 e | A
2178
M20x15
-
e
GM Hapyxuas pe3noa G1/2" — EN 837 I
26
2175
G2
NM Hapyxnast pessba NPT1/2"-14 (K1/2") mo TOCT 6111-52 g,
O\\ e
A 1 NPT 12"
racrein-52
Buytpennss pe3pba NPT1/2"-14 (K1/2") mo TOCT 6111- ]
NF
52 ) e
1/20PT
racr 6111-52
FK ®iaHer] ¢ 0OKOBBIM MOAKIIOUEHUEM
¢ BHyTpeHHe# pe3pdoit K1/4" mo 'OCT 6111-52
D ®draHer] ¢ HHKHAM TOKITI0YeHUEM
¢ BHyTpeHHel pe3bboii K1/4" mo 'OCT 6111-52
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IMponoskenue Tadauubl A.6 — Koa npucoequnenus Kk npoueccy

IIponomkenue npusioxeHus A

Kon Onucanue Baemnmnii Buj
EH CoenmHeHME ¢ MPOIIECCOM
no DIN EN 1092-1/01-E/DN80/PN40
FH1 CoenMHEeHME C TPOLIECCOM
o F'OCT 33259-2015, DN80, PN16
Hapysxnas pe3nba M20x1,5, R .
M20.0
JIMaMeTp oTBepcTUs B mTylepe 13,8 Mmm .
2138 |
M20x15
I 1 /
Hapyxnast pe3nba G1/2" — EN 837, R i
GM.0
JuameTp oTBepcTus B mtynepe 13,8 mm ! [
p138
#175 ”
G2
138
Hapyxnas pess6a NPT1/2"-14 [ I )
NM.0 (K1/2" mo I'OCT 6111-52), —
JuaMmeTp oTBepcTus B mrynepe 13,8 MM | T &
vaer M gy
rocren-52
2138
Buyrpennsis pe3pba NPT1/2"-14
NF.0 (K1/2" mo TOCT 6111-52),
JuameTp oTBepcTus B mtynepe 13,8 mm )
v 2NPT —
rocr 6111-52
IIpumeuanue:

- M20.0, GM.0, NM.0, NF.0 — toneko st 11, 12 u 18 rpynmsl MmatepuanoB no tabmune A.4.1
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[Iponomkenune mpunoxeHus: A

Tadauua A.7 — Ko 10m0THATEIbHBIX ONIMIA 3JIEKTPOHHOT0 0J10Ka

Baok 3ammThI 0T
Kon Nuauxanus MMITYJABCHBIX Onucanue
nepeHanpsKeHuit
('po3o3amura)
5 _ _ bes HH(i)pOBOF(i UHAuKaTopa. be3 3amuTel OT MMIYJIBCHBIX
MepeHaAnPsKEHIH.

be3z mudpoBoro wuHAMKaTOopa. BCTpoeHHBI OJIOK 3alUTBHl  OT
MEPEXOHBIX MPOLECCOB U UMITYJIbCHBIX MEpeHaNpsKeHUN B JMHHUU
CBSI3W, BBI3BAHHBIX pa3psgaMu MOJHHH (Tpo303amuTa), padoToi
CBapOYHOTO 000PYIOBaHMS.

Berpoennblit nnpoBoli MHIMKATOP CO CBETOJAMOAHBIM JUCILICEM,
BCTPOEHHAsl KJIaBMATypa Ha JMLEBOM maHenw. be3 3ammurel oT
VMITYJIbCHBIX IEPEHANPSKEHUI.

Berpoennsiii udpoBoii MHAWKATOP CO CBETOAUOTHBIM JHCILIEEM,
BCTpOGHHAsl KJIaBHATypa Ha JMLEBOW maHend. BcTpoeHHBIH 610K
3aIUTHI OT NEPEXOJHBIX MPOLIECCOB M UMITYJIbCHBIX IIEpEHANPAKEHUN
B JMHHWU CBSI3W, BBI3BAHHBIX paspsjaMyd MOJHHUH (TpO303aIluTa),
paboTOl CBApOYHOTO 00OPYA0BaHUSI.

Co CKpBITOl CBETOAMOAHON MHIUKAIMEH, BCTpPOSHHAsI KJIaBUATypa
Ha JIMIIeBOM maHenu. be3 3a1uThl 0T UMIYJIbCHBIX NEPEHANPSKEHU.
Co CKpBITOH CBETONMOAHON MHAMKALMEN, BCTPOCHHAS KIIABHATYPA
Ha JIMIEBOW NaHe n. BCTpoeHHbIH OJIOK 3alUThl OT IePEXOIHBIX
MIPOLIECCOB ¥ UMITYJIbCHBIX TIEpEHANPSKEHUH B JIMHUU CBSI3H,
BBI3BaHHBIX pa3psiaMHi MOJHHH (TPO303aIInTa), padoToi
CBapOYHOTO 000PYIOBaHMS.

Ta6auna A.8 — Kox K1MMaTHY€eCKOT0 UCTIOJIHEHUS Peodpa3oBaTeei

Kon Juana3on Temneparyp | Buja kimMaTH4ecKoro Omnucanue
okpy:kamomeii cpeanl, °C | ucnosanenus nmo 'OCT
15150
tl OT mTtoc 5 10 TIroc 50 VXI3.1 I[Hanasl;): IOT: ?I;zpi?gcogg Zézgo;(u ;{ﬁ;[l)em,l o
110 ot munyc 40 no mmoc 85 V1 (V2) ﬂHaHa;OHHH;iﬁ%egiTZESE %}géz}oﬁe?;g)enm or
8 ot munyc 25 no mitoc 85 T3 ﬂHaHagm;;?;ze; Sa;}épniﬁz)gg}g? ?;penm o
t12 ot munyc 10 g0 mmoc 85 TC1 HHaHa”ﬁ;}f}’i“fg";Tg’i ;gl;ysﬁ)a%@;g i:pellbl or
43 | ormmoc a0 mwioc 85 B! a0 1T OpyRO cpo o1
t15 ot munyc 55 1o moc 85 YXII1 (VXJI2) I[H?AFII:E}?? ST Se I\;T;erlf J?}TO};%OSKE g){g?)}(o Jl.ﬁe?;)lz?;)l ot
t16 ot munyc 61 no mmoc 85 YXII1 (YXII2) I[H?/Ir;i}(])f 6T le I\;T;erlf J?}TO};%OSKE g){g?)}(o Jl.ﬁe?;)lz?;)l ot
7| orwmmed0momords | OMI(OM | AT e oo spos o
[Ipumeuanue:
1.  Koa knumaTtuueckoro ucronHeHus t16 ve pacnpoctpansercs Ha mozens 1450.

2.  Bun xmumartudeckoro ucnonHenus Y 1, YXJI1, OMI tonbsko 1t mpeodpa3oBareneii ¢ KaOeIbHBIMA
BBoAamH, Y2, YXJI2, OM2 — st ocTallbHBIX ITpeoOpa3oBaTesei.

Crpannna 44 u3 109 AI'BP.406239.001-12PD wu3m.22.4



[Iponomkenune mpunoxeHus: A

Tabanna A.9.1 — Ilpeaenns! JonmyckaemMoii 0CHOBHOM NPUBEIECHHOM NOTIPEIIHOCTH M JONMOJTHUTEIbHOM
TeMIepaTypHoii norpemnoctu moaesei 1040, 1120, 1130, 1140, 1220, 1230, 1320, 1330, 1340, 1420, 1430,

1434, 1440, 1444, 1450, 1460, 1530, 1540

IIpenennl JomyckaeMoii 0CHOBHOW NMpPUBeIEHHON MOrPemIHOCTH ¥, £, % ot BITU/
nmpeaeabl nonycxaeMoﬁ )IO]'[OJIHI/ITBJ'[LHOﬁ npm;e)lemloﬁ NMOrpemHoCTH YT, BBI3BaHHOW HU3MEHEHHEM
Kon TeMIepaTypbl OKpY:Kamlero Bo3ayxa Ha ka:xanle 10°C, £, % ot BIIU*
PMa'3 = P6< pmax/10 < Ps < Pmax/3| Pmax/2s < Ps < Pmax/10 Pras/ 100<P<Pmes/25
oo 0,04/ 0,04+0,006*(75=-3)/ | 0,082+0,01%(=-=-10)/ 0,232+0,02*(3>-25)/
P
(0,05+0,03=") | (0,05+0,03 P““"‘) (0,1+0,04 Pma") (0,1+0,04 Pma")
o7 0,075/ 0,075+0 007*("“‘3" 3)/ | 0,124+0 012*("‘““ 10)/ 0,304+0 024*(Pmax -25)/
Pmax
(0,05+0,05—=)|  (0,05+0,05 Pmax) (0,1+0,04 Pma") (0,1+0,04 Pmax)
0,1/ 0,15/ 0,36+0 03*("“‘“—25)/
M0 1 (0,05+0,05 222 |  (0,05+0,05 22 (0,1+0,04 Pmax)
o1 0,15/ 0,5/ 0,39+O,036*(M-25)/
(0,05+0,05 =) (0,1+0,04 22 (0.1+0,04 Pmax)
. 0,25/ 0,47+0 04*(Pm“-25)/
P
(0,05+0,05 —=) (0,1+0,04 Pmax)
0,5/ L 0,95+0 07*("“‘“-25)/
050 (0,1+0,05 Pmax) (0,1+0,04 ) (0,1+0,04 Pmax)
* 3HaueHusa pacCYUTAHHBIX IIPEACIIOB HOHYCKaGMOﬁ OCHOBHOI MNOrpCHIHOCTU OKPYTJIAIOT A0 ABYX 3HAYalIUX HI/I(i)p
** [l mpeoOpazoBaTeNieil THAPOCTaTHYECKOTO AaBIeHuUs Kiacc TouHoctr 004 He mpeaycMoTpeH
Pmax — MakcUMabHBIN BEpXHUH Mpenet n3MEpeHuil I COOTBETCTBYIOMICH MOIU(PHKAIINN TPe0Opa3oBaTes;
PB — BepxHHUH npenen u3MepeHui, Ha KOTOPBIH HACTPOCH MPeoOpa3oBaTeib;

Tadauua A.9.2 — [Ipenesibl J0nycKaeMOi OCHOBHOM NPUBEICHHON NOTPEIIHOCTH U A0NOJTHUTEIbHOU
TemMrnepaTypHoii norpemnoctu moaeseii 1020, 1030

Kon

IIpenennl fomyckaeMoii 0OCHOBHOW NMpPUBeIEHHON MOTPeMIHOCTH Y, £, % ot BITU/
npeaebl 10NMycKaeMoi J10N0JHUTEbLHOI NPUBEICHHOMH NMOrPeIHOCTH YT, BHI3BAHHON H3MEHEHHEeM
TeMIepaTyphbl OKPY:KAIIero Bo3ayxa Ha kaxasle 10°C, £, % ot BIIN*

Pmax/3 < Pé < Pmax

Pmax/10 < P¢ < Pmax/3

015

(0,1+0,05

0,15/

Pmax
—)

0,15+0,05%(—-=-3)/
(0,1+0,05

Pmax
)

* 3HaueHUs pacCUNTaHHBIX IPEJIENIOB AOIYCKaeMOl OCHOBHOM MOTPELTHOCTH OKPYTIISIOT JI0 IBYX 3Haqamnx uudp
Pmax — MakcuMaJIbHBIH BEpXHUIT IPee U3MEPEHUHT ISl COOTBETCTBYOLIEH MOAM(BHUKALIMK IpeoOpa3oBaTels;
PB — BepxHMii Ipeien n3MEpeHni, Ha KOTOPBIH HACTPOSH NpeoOpa3oBaTelb;
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[Iponomkenune mpunoxeHus: A

Ta6auna A.9.3 — IIpeaennl fonmyckaeMoii OCHOBHON NPHBeAEeHHOI MOTPEeIIHOCTH M J0MOJHUTEIbHOI
TeMnepaTypHoii norpemHoctu moaeau 1020

IIpenesnl fonyckaeMoii 0OCHOBHON NMPUBeJeHHON NMOrpemHocTH ¥, +, % ot BITU/
npejeJibl 10IyCKAeMO JONOJHUTEIbHON NPUBEIEHHO NOTPEelIHOCTH YT, BI3BAHHON U3MEeHeHHeM

Kon TeMIlepaTypbl OKPY:Kalolero Bo3ayxa Ha kaxanie 10°C, £+, % ot BII*
6 klla < Pe < 10 xlla 2,5 klla < P¢ <6 klla
0,5/ 1,0/
050 (0,1+0,05 %) (0,1+0,05 2=%)

* 3HaueHMs pacCUMTAHHBIX IPE/IENIOB JOMYCKaeMOH OCHOBHOM MPUBEIEHHON MOTPEUTHOCTH OKPYTIIIOT 10 JIBYX 3HAYAIINX P

Tabdauuna A.9.4 — Ilpeaesnl gonmyckaemMoii OCHOBHOW NMpHBeIeHHON MOTPEeNIHOCTH M IONOJHUTEIbHOI
TeMIepaTypHoi norpemrHocta moaeau 1030

IIpenensl JomyckaeMoii 0OCHOBHOJ NpPHUBeIeHHON MOrPelIHOCTH ¥, T, % ot BIIU/
Npeaesl J0MyCKaeMoil JONOJHUTEIbHOI NPUBEIeHHOH MOrPeNIHOCTH YT, BEI3BAHHON H3MEHEeHHEM
KO}J 0, 0 %
TeMIIEPATYPhl OKPY:KaK01Iero Bo3ayxa Ha kaxjasie 10°C, £, % ot BIIN
25klla < P¢ < 40klla 6klla < P¢ <25klla 4klla < P¢ <6klla
025 0,25/ 0,5/ 1,0/
P P P
(0,05+0,05 ‘::") (0,05+0,05 r:j") (0,05+0,05 ‘::")
050 0,5/ 1,0/
P P
(0,1+0,05 =) (0,1+0,05 —=)
* 3HaueHHUs pACCUMTAHHBIX MPEJICNIOB JIONMYCKAeMOW OCHOBHOM MPUBEIEHHON OTPELUIHOCTH OKPYTIISIOT 10 IBYX 3HAYAIIUX 1udp

Tao6auna A.9.5 — Ilpenesbl A0nmycKaeMoli OCHOBHOI NpPHBEAEHHOI NMOrPelIHOCTH M JONOJHUTEJIbHOMH
TeMIepaTypHoii morpemrHocTa moaesei 1112, 1212, 1412

IIpenesnl fonyckaeMoii 0OCHOBHON NMPUBeJeHHON NMorpemHocTH Y, +, % ot BITU/
npejeJibl 10IyCKAEMO JONOJHUTEIbHON NPHBeEIeHHOM NOTPEelIHOCTH YT, BbI3BAHHON U3MEHeHHeM

Kon TeMIlepaTypbl OKpY:Kamoliero Bo3ayxa Ha kaxanle 10°C, £, % ot BIIN*
1 klla < Pe <4 klla 0,4 xklla < Pe¢ <1 klla 0,16 xlla < Pe¢ <0,4xIla
0,25/ 0,5/ 1,0/
025 (0,05+0,05 7% (0,05+0,05 7% (0,05+0,05 7%
0,5/ 1,0/
050 (0,1+0,05 7% (0,1+0,05 72

* 3HaueHus pacCUNTaHHBIX TPEJIENIOB JOITyCKaeMOH OCHOBHOM NPUBEAEHHON MOTPEIIHOCTH OKPYTIISIFOT JI0 IBYX 3HAYalMX nugp

Tab6auua A.9.6 — Ilpenesibl A0nMycKaeMoii OCHOBHOI NpPHBEAEHHOI MOrpPelIHOCTH M JONOJHUTEJIbHOM
TeMIepaTypHoii morpemnocTa moaean 1312

IIpenens! nonyckaeMoii 0CHOBHOI NPHBeIeHHON MOrpemHocTH Y, +, % ot BIIN/
Tpe/iesIbl 0Ny CKaeMoii J0N0THUTeIbHOI MPUBeIeHHO! MOTPEIIHOCTH YT, BLI3BAaHHOI N3MeHeHHeM
TeMIIepaTyphbl OKpPY:Kawliero Bo3ayxa Ha kaxjanle 10°C, £, % ot BIIU*

Kox
1 kMa<|P}| + |P;|<L6kMla 0,64 kTla<|P}| + |P;|<1 klla| 0,25 kMa<|P;| + |P; |<0,64 klla
0.25/ 0.5/ 10/
025 (0,05+0,05 7% (0,05+0,05 7% (0,05+0,05 7%
0.5/ 1.0/
050 (0,1+0,05 7% (0,1+0,05 "2

* 3HaueHUs pacCUNTAHHBIX TPEJIENIOB AOITyCKaeMOH OCHOBHOW NPUBEIEHHON MOTPEIIHOCTH OKPYTJISIOT JI0 BYX 3HAUYaluX Hugpp
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[Iponomkenune mpunoxeHus: A

TabamnaA.9.7 — Ilpenesnl 1onyckaeMoil 0CHOBHOM NPUBEICHHOM MOTPEIIHOCTH M JONOJTHUTE/ILHOM
TeMNnepaTypHoii morpemHocTu moaeau 1240

IIpenesnl fonyckaeMoii 0OCHOBHON NMPUBeJeHHON NMOrpemHocTH ¥, +, % ot BITU/
npejeJibl 10IyCKAeMO JONOJHUTEIbHON NPUBEIEHHO NOTPEelIHOCTH YT, BI3BAHHON U3MEeHeHHeM

Kon TeMIlepaTypbl OKPY:Kalolero Bo3ayxa Ha kaxanie 10°C, £+, % ot BIIN*
Pmax/10 < Pp < Pmax
0,15/
015 (0 05+0 05 Pmax)
0,25/
025 (0 05+0 05 Pmax)
0,5/
050

(0,1+0,05 =)

* 3Ha4ueHNs] paCCUNTAHHBIX MPEJIENIOB JIOMYCKaeMOil OCHOBHON NPHBEAEHHON OTPEIIHOCTH OKPYTIISAIOT JI0 ABYX 3HAYAIINX TGP

Ta6mnna A.9.8 — Ilpenennl JonyckaeMoil OCHOBHOW INPHBeJeHHO! NOIPENIHOCTH U JONOJHHUTEJIbLHOM
TeMIepaTypHoii norpemnocTu moaean 1041

IIpenennl JomyckaeMoii 0OCHOBHOJ NpPHUBeIeHHON MOrPelIHOCTH ¥, T, % ot BIIU/
NpeaeJibl JOIMyCKAeMOii JONOJHUTEIbHOI NIPUBEICHHON MOTPENIHOCTH YT, BEI3BAHHON H3MeHeHUEeM

Kox TeMIIepaTyphl OKpPY:KA0IIero Bo3ayxa Ha kaxaele 10°C, £, % ot BIIN*
Pmax/3 < Pe <Pmax | Pmax/10 < P¢ < Pmax/3| Pmax/25 < P¢ < Pmax/10 | Pma/100<P,<Paxl25
oo 0,04/ 0,04+0,006*(3=-3)/ | 0,082+0,01%(*5-10)/ | 0,232+0,02%(=5-25)/
P
(0,05+0,03—27) (0,05+0,03 Pmax) (0,1+0,04 Pmax) (0,1+0,04 Pmax)
o7 0,075/ 0,075+0 007*("‘“‘”‘-3)/ 0,124+0 012*("‘“3"-10)/ 0,304+0 024*("“‘“-25)/
Pmax
(0,05+0,05—=) (0,05+0,05 pmax) (0,1+0,04 Pmax) (0,1+0,04 Pmax)
0,15/ 0,39+0 036*(Pmax 25)/
01 (0,05+0,05 2= 0.5/ (0.1+0,04 pmax)
Pmax
, 0,25/ (0.1+0,04 =) 0,58+0,05*("x. 25)
025 (0,05+0,05 Pma") (0.1+40,04 Pmax)
- 0,5/ 1, O/P o 0,95+0 07*(*’“‘“-25)/
P
(0,1+0,05 max) (0,1+0,04 ) (0,1+0,04 Pmax)

* 3HaueHMs paCCUNTAHHBIX TPEJIENIOB JIOMYCKAEMON OCHOBHOM MOTPEIIHOCTH OKPYIIISIFOT 0 TPEX 3HAualuX nudp
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[Iponomkenune mpunoxeHus: A

Tabmnna A.9.9 — Ilpemennl nonmyckaeMoil OCHOBHOW NMPHBEICHHON NOIPEIIHOCTH W JONMOJHHUTEJIbLHOM
TeMnepaTypHoii morpemHocTtu moaeau 1050

IIpenenns! fonyckaeMoii 0CHOBHOIi NpUBeIeHHOI MorpemHocTH ¥, £, % ot BIIH/
K npejeJibl 10MyCKAeMO JONOJHUTEIbHON NPUBEIEHHO NOTPEeIIHOCTH YT, BI3BAHHON U3MEHeHHeM
o TeMIlepaTypbl OKPY:Kalolero Bo3ayxa Ha kaxanie 10°C, £+, % ot BIIN*
Pmax/10 < P¢ < Pmax Pmax/25 < Pe¢ < Pmax/10 Pinax/100<Ps<Pmax/25
0,15/ 0,39+0 036*("“‘“-25)/
015 (0,05+0,05 22 05/ (0.1+0,04 Pmax)
Pmax
02t 0,25/ (0,1+0,04 —=) 0,58+0 05*("“‘“’"‘ -25)/
Pmax
(0,05+0,05—=) (0,1+0,04 Pmax)
- 0,5/ 1,0/ 0,95+0 07*(m -25)/
Pmax Pmax
(0,1+0,05 ) (0,1+0,04 ) (0,1+0,04 Pmax)
* 3HaueHUs pacCUNTaHHbIX TPEJIENIOB ﬂonyCKaeMoﬁ OCHOBHOM IOTPEIIHOCTH OKPYTJISIFOT 10 IBYX 3HAUYAIIUX nudp

Ta6auna A.9.10 — IIpenesibl JonyckaeMoii 0CHOBHOM NMPHBeIeHHONH MOrPEUIHOCTH U JONOJIHUTEIHLHOI
TeMInepaTypHoii morpemnoctTu moaeseii 1051, 2050, 1060, 1061, 2060, 1141, 1150, 1151, 2150, 1160, 1161,
2160, 1171, 2170, 1341, 1350, 1351, 2350

Kon IIpenensl fonmyckaeMoi 0CHOBHOI NPHBeICHHON NMOrpemHocTH Y, +, % ot BIIN/
NpeaeJibl JOIMyCKAeMOil JONOJHUTEIbHOI NIPUBEICHHON MOTPENIHOCTH YT, BEI3BAHHON H3MeHeHUeM
TeMIIepaTyphl OKpPY:KA0IIero Bo3ayxa Ha kaxaele 10°C, £, % ot BIIN*
Pmax/3 < Pé¢ < Pmax| Pmax/10 < P¢ < Pmax/3 | Pmax/25 < P¢ < Pmax/10 Pinax/100<P<Pmax/25
oot 0,04/ 0,04+0,006*(2=-3)/ | 0,082+0,01*(-5-10)/ 0,232+0,02*(~o-=-25)/
Pmax
(0,05+0,03——)** (0,05+0,03 Pma") (0,1+0,04 Prna"‘) (0,1+0,04 Pma"‘)
o7 0,075/ 0,075+0 007*(P“‘a"-3)/ 0,124+0 012*("““”‘-10)/ 0,304+0 024*(P““’"-25)/
Pmax
(0,05+0,05 ——) (0,05+0,05 Pmax) (0,1+0,04 Pma") (0,1+0,04 Pmax)
0,1/ 0,15/ 0,36+0 03*("“‘“-25)/
010 1 (0,05+0,05 ) (0,05+0,05 2=) (0.1+0,04 Pmax)
0,15/ 0,5/ 0,39+0 036*(*’“‘“—25)/
015 (0 05+0,05 Pmax) (O 1+0,04 Pmax) (0 140,04 Pmax)
0,25/ 0,58+0 05*(@-25)/
025 (0 05+0,05 Pmax) (0 1+0,04 Pmax)
0,5/ Lo 0,95+0 07*("“‘“-25)/
050 (0,1+0,05 Pmax) (0,1+0,04 —=) (0,140,04 Pmax)
* 3HauCHHUS PACCYMTAHHBIX MPEENIOB TOMYCKaeMOH OCHOBHOM MPUBEAEHHOW MOIPEUIHOCTH OKPYIIISIOT O IBYX 3HAYAIIUX LU(D
Pmax — MakcuManbHbIA BEpXHUIT Ipee] N3MEPEHHH JUTsl COOTBETCTBYIOIIECH MOIU(UKaLUK peodpa3oBaTels;
PB — BepxHuil npenen n3MepeHuii, Ha KOTOPBIil HACTPOEH Mpeodpa3oBaTelb;
** He pacripocTpansiercs s mpeodpa3oBarteneii JaBJIeHU-pa3peKeHIsI ¢ OJMHAKOBBIMU 110 abcooTHOMY 3HaueHuto BITN
M30BITOYHOTO AaBieHus U paspexenns ot 0,125 no 1 I1a.
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[Iponomkenune mpunoxeHus: A

Tabmmna A.10 — BeanuuHbI npeaebHO-I0NYCTHMOro padodero M30bITOYHOIO JAaBJIEHHS W NMPOOHOIO
JAaBJIeHHs JJIA IpeoOpa3oBaTesieil pa3HOCTH AABJIEHUH U TMAPOCTATHYECKOTO aBJIEHUS

Pabouee

IIpoGHoe
Mopean H30BLITOYHOE
Kon IaBJIeHHE, Onucanue
npeodpa3oBarteJs JaBJieHHe,
MlIla
MlIla
1430-FH1,1530- I ) 6 5
16 FHL, 1440-FH, 16 24| Jawseme 1,6 Mila, npoSwoe xanenee 2.4 MIla
1540-FH1 ST |
4 1412, 1530-FH, 4 6 [lpefebHO-oMycTHMOE pabodee H30BITOYHOE
1540-FH nasnenue 4 MIla, npo6Hoe naBnenue 6 Mlla
[IpenenbHO-0NycTUMOE pabodyee M30BITOYHOE
10 1420 10 15 nasnenne 10 MITa, npobHoe naBnenue 16 Mlla
o5 1430, 1440, 1450, o5 35 [IpepenbHO-moMycTHMOE padoyee M3OBLITOYHOE
1460 nmasinenue 25 MIla, mpo6Hoe naBiernune 35 Mlla
[IpenenbHO-mOMycTHMOE paboyee M30BITOYHOE
40 1434, 1444 40 56 nmasierne 40 MIla, mpo6Hoe naBienue 56 Mlla
Taoauuma A.11 — Koa BLIXOZHOI0 CHTHAJIA
Kon Onucanme
TokoBBIA BBIXOJHOH CHUTHAI, Bo3pacTtaromuii or 4 mo 20 MA (yoOemBatomuii oT 20 mo 4 MA), ¢
42H BO3MOKHOCTBIO HACTPOWKHM Ha (YHKIMIO MpeoOpa3oBaHMs BXOJHOW HM3MEpSEMON BEIWYHHBI IO
3aKOHY KBaJIpaTHOT'O KOPHsI U IM(poBEIM npoTokonoM HART®
42+HART ToKkoBBIH BBIXOHON cUrHAJ, Bo3pacTatoumid oT 4 10 20 MA u nudpoBeiM ipotokoioM HART®
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[Iponomkenune mpunoxkeHus: A

Ta6auna A.12 — Koa 3/1eKTpH4ecKoro coeTuHuTE s ™

Kon Onucanue BHemnmuii Bug

JJIeKTpUYECKUI COSTMHUTENb HE YCTaHOBJICH.

OrcyTeryer Crenenn 3anuTthl Kopryca: P54 wn 1P66/ IP67van/I MIPUMEHEHUH B
KaOeILHOTO BBOJIA M 3aIIYIIKA COOTBETCTBYIOIICH CTETICHH 3alUThI

OT IPOHUKHOBEHHSL.

[lrencensHpli pa3béM: BUiIKa 2PM 14, oTBETHBIHN 371€KTpUUYECKUI

COEAMHUTENb 3aKa3bIBACTCS OTAEIBHO. o

Cremnens 3ammtel 10 TOCT 14254 — 1P54. , . Z

11 00IIeTIPOMBIIUICHHBIX UCTIOTHEHMH 1 Konia EX.

[IIP14a

224

[lrencensHpli pa3béM: Buika 2PMI'14, oTBeTHBIN 25IeKTpHUUECKUN
COEIMHUTEND 3aKa3bIBAETCS OTAEIBHO. 1
Crenens 3amutel 1o TOCT 14254 — IP66/1P67.

J1y1st 00IIEeTIPOMBIIUICHHBIX UCTIOTHEHMH 1 Kosa EX.

HIP14

[[rencenbHpli pazbéM: BUiIKa 2PM22, 0TBETHBIHN 37€KTpUUYECKUI
COEIMHHUTEND 3aKa3bIBAETCS OTAEIBHO.

Ctenenb 3ammThl 1o [OCT 14254 — IP54.

J1i1st 00IIEeTIPOMBIIUICHHBIX UCTIOTHEHMH 1 Kosa EX.

IIP22a

@0

[lrencenbHpli pa3béM: Buiaka 2PMI22, 0TBETHBIN 2JIEKTpHUUECKUN
COCTUHHUTEIIH 3aKa3hIBACTCS OTICIIHHO.

Crenens 3amutsl 1o I'OCT 14254 — IP66/1P67.

J1J1s1 0OIIeTIPOMBIIIIIICHHBIX UCIIOJIHEHUH 1 Koza EX.

P22

55 max

M20T5
e
e L

&

Buika DIN43650A ¢ 0TBETHBIM 3JIEKTPUICCKUM COCIUHUTEIIEM B

KOMIIJIEKTE.
Crenens 3amuTsl 1o 'OCT 14254 — IP66/1P67.
J11st 00IIEeTIPOMBITUICHHBIX HCTIOTHEHHH, Koja EX.

GSP

* - oryckaeTcs yKa3blBaTh KOkl KaOenbHbIX BBOIOB coryiacHo AI'BP.650.10.00 PO nys uznenuid,
BhIITycKaeMbIX 10 31.12.2025r. [Ipu 3ToM KaOelbHBIN BBOJI TIOCTABIISIETCS] B KOMIUIEKTE M HE YCTAHOBJICH
Ha rpeodpazoBaresb JaBICHUS.
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[Iponomxkenune mpunoxkeHus: A

Tabauna A.13 — BapuaHT pacnoJioxeHuUs! 3J1eKTPHYECKOr0 COeJUHUTEsS

Kon Onucanne Buemnmnii Bujg

YcTaHOBNIEHBI 2 TEXHOJIIOTHUECKUE TIACTUKOBBIC 3arfyIIKK B THE3Ja C
BHYTpeHHEH pe3pOoit M20x1,5 mnsd ycTaHOBKHM KaOEIbHOTO BBOIA H
3arnymwku. CreneHp 3amutel Kopmyca: |P66/IP67 npu npumeHeHun
Ka0eJIbHOTO BBOJAA U 3arIyIIKU COOTBETCTBYIOIIEH CTETIEHU 3aIUTHI OT
OrcyTcTByeT NpOHMKHOBEHUs. JIist ucnoaHenuit ¢ kogamu EXd n Exdia neobxomnma
yCTaHOBKa KaOEIILHOTO BBOIA C MAPKHUPOBKOH B3pbIBo3amuThl 1 Ex db I1C
Gb.

CopaBa OT KJIEMMHOH KOJIOIKM YCTaHOBJIEHa TEXHOJIOTHYECKAs
TUTACTUKOBAs 3arilylllka B THE3/10 C BHyTpeHHeW pe3pboi M20x1,5 mis
YCTAaHOBKH  KaOeNbHOTO  BBOAA/INEKTPUYECKOTO;  3ariylika M3
HUKEJHPOBAHHOM JATYHHM YCTaHOBJICHA B THE3/I0 CIEBa OT KJIEMMHOM
I komonku. CremeHp 3amuTel Kopmyca: IP66/IP67 mpm mnpuMeHeHHH
Ka0eIbHOTO  BBOJA  COOTBETCTBYIOIIEH  CTENEHHM  3alUThl  OT
npoHUKHOBeHUs. [l ncnonHeHui ¢ kogamu Exd u Exdia neobxoanma
yCTaHOBKa KabeJIbHOT0 BBOJA C MApPKUPOBKO B3priBo3amuThl 1 Ex db IIC
Gb.

CopaBa OT KJIEMMHOH KOJIOIKM YCTaHOBJIEHa TEXHOJIOTHYECKAs
TUTAaCTUKOBAs 3arilylllka B THE3/I0 C BHyTpeHHeW pe3pboi M20x1,5 mius
YCTAaHOBKHM  KaOENBHOTO  BBOJA/AJIGKTPUYECKOTO;  3ariymika U3
HepiKaBeloLlell CTajJM yCTaHOBJEHA B THE3I0 CJI€Ba OT KJIEMMHOII
I konoaku. CremeHb 3amuThl Kopmyca: IP66/IP67 npu npumeHeHUH
Ka0eIbHOTO  BBOJA  COOTBETCTBYIOIIEH  CTENEHHM  3allUThl  OT
npoHUKHOBeHUs. [y ncnoiHenuit ¢ kogamu Exd n Exdia neobxoanma
yCTaHOBKa KabeIbHOT0 BBOJA C MAPKUPOBKOI B3priBo3amuThl 1 Ex db IIC
Gb.

CneBa OT KJIEMMHOH KOJOAKH YCTAaHOBJIEHA TEXHOJIOTHUYECKAs
TUTACTUKOBAs 3arlylllka B THE3/I0 C BHyTpeHHeW pe3pboir M20x1,5 nmis
YCTaHOBKH KaOeTbHOTO BBOAA/3JEKTPUIECKOTO COCTMHUTENS; 3ariayIiKa
U3 HHMKeJIHMPOBAHHOH JIATYHM YCTAaHOBJEHAa CIpaBa OT KJIEMMHOMN
JI konoaku. CremeHb 3amuThl Kopmyca: IP66/IP67 npu npumeHeHUH
Ka0eJIbHOTO  BBOJA  COOTBETCTBYIOIIEH  CTENEHHM  3alIUThl  OT
npoHUKHOBEHUs. [ ncnoHenuit ¢ kogamu Exd n Exdia neobxoanma
yCTaHOBKa KabeIbHOT0 BBOJA C MAPKUPOBKOI B3peiBo3amuThl 1 Ex db IIC
Gb.

CneBa 0T KJIEMMHOIi KOJOAKH YCTaHOBJICHa TEXHOJIOTHUECKAs
TUTACTUKOBAs 3arlylllka B THE3/I0 C BHyTpeHHeW pe3pboir M20x1,5 nmis
YCTaHOBKH KaOeTbHOTO BBOAA/3JEKTPUIECKOTO COSTMHUTENS; 3ariayIiKa
U3 HeprkaBeLleld CTaJlM yCTaHOBJICHA CIIPaBa OT KIIEMMHOM KOJIOJIKH.
Crenenp 3amutel kopmyca: IP66/IP67 mpu npuMeHeHHH KaOelbHOTo
BBOJIa COOTBETCTBYIOIIECH CTENEHU 3allUThl OT MPOHUKHOBEHUsA. s
ucronuennii ¢ kogamu Exd u Exdia Heo6xoanma ycTaHOBKa KabeIBHOTO
BBOJIa C MapKUPOBKOH B3peBo3amuThl 1Ex db IIC Gb.
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[Iponomkenune mpunoxeHus: A

Tabanna A.14 — Konpurypanus noak/1049eHusi 1aBJeHUs 1151 (pIaHIeBbIX IPHEMHUKOB 1aBJICHUS

Kon Onucanue Bremnmnii Bujg
Kamepa BbicOKOro maBieHHs pacroioxeHa crpaBa. CraHgapTHas
KOH(HUTypanusl.
OrcyTcTByeT
Kamepa BBICOKOTO [aBlEHHsI paclojiokeHa ciieBa. VIHBepTUpoBaHHAs
KOH(UTYpaLHS.
HNHB

Ta6auna A.15 — Koa rapantuiinoro cpoka

Kon Onucanne
OTCVICTBYeT lapanTHiiHEIA CpOK 3KCIUTyaTanuu 3 (TpH) roja ¢ MOMEHTa (JaThl) IPUEMKH MPEOOpPa3OBaTEIs,
y y YKa3aHHOTO B THKETKE (TTacIopTe).
P3.2 l"apanTHifHBIN cpOK 3KcIUTyaTanuu 3 (TpH) roja ¢ MOMEHTa (IaThl) MPUEMKH MPeoOpa3oBaTes,
YKa3aHHOTO B 3TUKETKE (MacmopTe), HO HE MEeHee 2-X JIET ¢ MOMEHTA BBEJCHUS B DKCILTYaTalUIO.
Ps lapanTHiiHEI cpoK 3KCIUTyaTanuu 5 (TATh) JeT ¢ MOMEHTa (J1aThl) IPUEMKH MTpeoOpazoBaTels,

YKa3aHHOTO B 3THKETKE (TACTIopTe).

Ta6auna A.16 — Kox uBera Kopmyca 3JIeKTPOHHOTO 0J10Ka

Kon Kox Onucanue
KOHCTPYKTHUBHOTO
UCTIOJTHEHUS
npeodpasoBareis
Op-S, Actp-S, IBer kopmyca saekTpoHHoro Osoka RAL2004 (opamkeBblil). Dwmaib
ActpPM-S MI0JTyMaTOoBas.
Orcyreryer S LBet kopmyca snexTponHoro 6moka RAL7031 (cune-cepsblif). DmoKkcuaHOE
MIOPOILIKOBOE TIOKPHITHE Kopiryca. TeKcTypa MOBEpXHOCTH Myap.
S M-S IBer kopmyca asiekTporHoro Omoxka RAL7031 (cune-cepwiit). Dmaib
' IIOJIyMATOBasl.
et xopmyca snexkrponHoro 6moka RAL3020 (TpaHcriopTHBIM KpacHBIN).
RAL3020 DOIOKCUTHOE TOPOIIKOBOE TOKPHITHE Kopmyca. TekcTypa MOBEpXHOCTH
Myap.
Lper xopmyca snextponnoro Omoka RALS017 (TpaHCHOpTHBIN CHHUI).
RALS5017 S DOIOKCUTHOE TOPOIIKOBOE TOKPBITHE KOpmyca. TeKcTypa MOBEPXHOCTH
Myap.
lser kopmyca oanekTpoHHoro Onoka RALxxxx (Ha3BaHue IIBETa).
RALxxxx OnoKCcHAHOE TOPOIIKOBOE MOKPBITHE Kopmyca. TekcTypa MOBEpXHOCTH

Myap.

xxxx — Koy niBera B cucreme RAL mo 3anpocy 3aka3uuka. [Ipumensercs nis nmpeodpazosareneii ¢ 01, 02,
11, 17, 18 rpymnmnoii MaTepranoB, KOHTAKTUPYIOIIMX ¢ U3MEpSIeMOil cpenoii o Tabiuue A.4.1.
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IIpuioxkenune b
I'aGapuTHble YepTesku npeodpasoBartenei
Pucynok b.1 — I'abapuTtHblii yepTexk nmpeodpazoBaresieid H30LITOYHOIO 1aBJICHUSA, PA3PeKEHUs,

JNaBJIeHUSI-Pa3pe:KeHusi, PA3HOCTH aBJIeHHIi ¢ KOHCTPYKTUBHBIM HcnoJHeHHeM S, Op-S, ActpPM-S no
Tadaune A.5

ne 1T o
72 IMax 10 IMax

%0 max

v

m
)

‘\/

o N
N (5

—_— M0

Y 4 aml
IHJATOM o Honpabnerie
&. ::, WA u.-‘;,"i.n’b;;‘
Monens Kon mpucoenunenuns K
mpoleccy
1112, 1212, 1312, 1412 FK
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[Iponomxenue npunoxenus b

Pucynok B.2 — I'abapuTHbIiil YepTe:xk npeodpa3oBaTesieil H30BITOYHOIO 1aBJICHNS, Pa3pe:KeHusl,
JAaBJIEHUsI-Pa3PeKeHNsl, PA3HOCTH JaBJIEHUI ¢ KOHCTPYKTHUBHBIM HcnoHeHueM S, Op-S, Actp-S, M-S,
AcTtpPM-S no tabaunue A.5

95 max 775 max

=\ THE o

000

o

>< ~ Lo
S
5\ S77
N[ Y/
S5
Fan Y
; LI
28 max 0
Hanpabrerue fﬂ?llﬁ%%@%m?
Guopayuy Gudpayuy
MOI[GJ'II) KOII HpI/ICOC,Z[I/IHCHI/ISI K
poLeccy
1120, 1130, 1140,
1220, 1230, 1240,
1320, 1330, 1340, K
1350, 1420, 1430,
1434, 1440, 1444,
1450, 1460
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[Iponomxenue npunoxenus b

Pucynok Bb.3 — I'abapuTHbIii YyepTe:k npeodpa3oBaresieil H30bITOYHOIO JaBJICHHS, PAa3pe/KeHUsl,
JAaBJICHUAA-Pa3peKeHUsl, PA3HOCTH JaBJIeHHH ¢ KOHCTPYKTHBHBIM HCIIOJTHEHHEM S Mo Tadumue A.5

¥2 mox

230 max

47
©

: @ .
12

N/

Iy 2 omb i
MO
- 5,

4 omb, L o

967

1
d

i

fanue

NI LR

g
=]

T

) | Hanpabireswe || A

=

F

=

I

Kon npucoennuenus k

Monens
po1eccy

1120, 1130, 1140,
1220, 1230, 1240,
1320, 1330, 1340,
1350, 2350, 1420,
1430, 1434, 1440,
1444, 1450, 1460

FD
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[Iponomxenue npunoxenus b

Pucynok b.4 — I'abapuTHbIii YepTex npeodpazoBaresieil a0COJIIOTHOI0, M30BITOYHOIO 1ABJICHUS,
AaBJIEHUA-Pa3peKeHUsi ¢ KOHCTPYKTUBHBIM HCHOJHeHHeM S, Op-S, AcTp-S, M-S no tadaune A.S

£ 'S
.“ o
', O OfH
)
g ¢ y
oy
5T
M mada A6
|8
Hanpalnewie Hanpabaesie
H Budoouy H Budoau
—— ———
Kopg B, MM,
Mogens nmpeoOpa3zoBaTens TPYIIIBI HE
MaTepuasioB | Oosee
1020, 1030, 1040, 1041, 1051,
2050, 1061, 1112, 1120, 1130, 11 12
1140, 1141, 1151, 2150, 1161, '
1230, 1240, 1330, 1340, 1341, 1351 185
1141, 1151, 2150, 1161, 1171,
1341, 1351 02,07
2050, 1061, 2060 02, 07 200

AI'BP.406239.001-12PD wu3m.22.4
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[Iponomxenue npunoxenus b

Pucynok B.5 — I'aGapuTHblii yepTe:k npeodpasoBaTesieil THAPOCTATHYECKOI0 aBJEHHA C
KOHCTPYKTHBHBIM HcHoJiHeHHeM S, Op-S no taduuue A.5

95 max 2
|
| - .
v/ 20000 \. ‘ B
000
' s
| /
S D
N
| — D
bk RA=
\s2Z [l
1 L
R 50 -
Harpat Hanpofinerue
Kon mpucoenunenus x
Monpens nporecey
1530, 1540 FH

Coenunenue c npoueccom o DIN EN 1092-1/01-E/DN80/PN40.
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[Iponomxenue npunoxenus b

Pucynok B.6 — I'abapuTHblii 4yepTe:k npeodpa3oBaTeieii pa3HOCTH 1aBJEHUHA U THAPOCTATHYECKOTO
AABJIEHUA ¢ KOHCTPYKTHBHBIM HcnoJiHeHHeM S, Op-S no Taduauue A.5

i 1 H O

* "
S . AY/)
=
& ;
' L
. S« Il I
AY/)
125 max
fanpatinen | | Hanpafinexue
l *mﬁfﬂrﬁza;bﬁ | ﬁ'b'@ﬂ'ﬂ'ﬂ'b‘.‘..'
Moenb Kox npucoenHeHus K
poLECCy
1430, 1440,
1530, 1540 FH1

Coenunenne ¢ nporeccom o I'OCT 33259-2015, DN8O, PN16,

THII YIUIOTHUTENIBHON IIOBEPXHOCTH B
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IMpuioxenne B

CxeMbl IOAKJIIOYEHNS NTpeodpa3oBaTesiel

ADbILKG, MPUEMHUK Oab/eHus
Yc/iobHo He nokasars!

Mecmo nodk/mwyerus

BHewrezo kaoens

Pucynok B.1 — KiiemMHast KoJ10/1ka npeodpa3oBareieii ¢ KOHCTPYKTHBHBIM HcnoTHeHHeM S, Op-S,
Actp-S, M-S, ActpPM-S no tadaune A.5
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[Iponomkenue npunoxenus: B

HCmosHLK IumaKLs
/lpeoopazobame/ip o ; _
KriemmHas konooka O O O
Lens Aosm = —~—
+ lumarue 7 +/lumarue — ey
~Boxod/~Tecm | 2 | -Bsxad/-Tecm || 1}
+/ecm 7 +lecm — J U
Kapnyc damyuka o
Lenw AoHm Llenk

Kopnyc D Kopnyc
| 1

Pucynok B.2 — Cxema noak.;iiouenus npeoopasoparelieii C kadejJbHbIM BbIX010M

McmosHuK NUmanus
[peodpasobamess o - _
Fazpem X7 O O O
Lenw Koxm L/ens —~—
+lumarue 7 + lumanue
+lecm Z +/ecm — . P
Brxad/-Tecm | 3 | -Buxod/-Tecm — :H—
IKpaH

Kopmyc D /% Kopmyc
| :l_

Pucynok B.3 — Cxema noakiiioueHus npeodpasoBarelieil ¢ BBIXOAHBIM pa3beMOM
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[Iponomkenue npunoxenus: B

HcmoyHUK numarys
[lpeaopasobamerik @ + —
KnemmHasa konooka Q O O
Llens KoHm Llens ’f’
+lumare 7 +/lumarue o
-Brixad/-Tecm | 2 | -Buixod/-Tecm || { } o
+]ecm E +Jecm — J U
Jkpar
Kopyc dam4uka HART O
Llens KoHm Llens Mogem
Kopryc D Kopnyc uny
| | HAR T-kormmyHukamop

Pucynok B.4 — Cxema noakiaouenuss HART® mogema k npeodpasoBaresisim

BapwifioonacHas B3pwibodesonacHas
JO0HA J0HO
[lpecdpasabamens } brox mumarus
txd Knemmeas konodka | O+
Lene Kowm 1lens | an N ol— fumarue
lumare 7 ATumarve — 7 O+ O ud
-Buxod/-Tecm | 2| -Buxod/-Tecm p— O-
| Ll WoYe O
| koar
Kapnyc damyuka
Hens Kowm Heny |

Kopmyc D Kopryc ]

Pucynok B.5 — Cxema 3JieKTpU4eCKHX cOeJHHEHMUIT peodpa3oBaTeeii ncnojHenuii -Exd

BpwiboonacrHas B3psibooesonacHas
JOHA J0HA
[lpeodpasobamens | ///L}(Upﬁea"anamb/t]
y \ 0K TTUMAHUA
Lx /[ Xl g?g/ KnemmHas Konooka | o
Lene Kowm e (e o ol [Tumare
+lumarue 7 +lumane e O+ O R
Boxod/-Tecm | 2| -Buxod/-Tecm | | | O- —:'—l
| L 138e O
\ Tkpar
Kopnyc domyuxa
[fens Kowm enb
Kopnue D Kopmyc
l L

Pucynok B.6 — Cxema 3JIeKTpHUYECKHX COeIMHEHUIT mpeodpa3oBaTesieil mcnoHenuii -Exdia u -EX
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puiaoxkenne I

Yepre:x cpeicTB B3PbIBO3AIIUTHI MPpeodpa3oBarteliei

— Koprye
7 Cnnab AK12 (AnZ)

) =\ rar w83-93

e || Apuxa
2 (rnab AKT2 (An2)
TacT 1583-93

B \ B Lmonopreii Busm
Cmongpssid Busm | N ON912 Mix6 € yun zon
OIN912 Mix6  yun 2on 7 = \-\  b/lu, Hepx cmams A2
4 '\ o sasemnenus 5

8/, Hepx. cmans A2 // —tr—— Ni!
Lo @(: [] I W\ azie-7
{mom 12XBHOT = N\ Burm OW7985 11346 ¢ on 200

Kpsiua -
Lnnab AK12 1An2)
[acT 1583-93

00T 5632-72 L‘ == ""{ o copepal kpecm cmas A2
Cmangpreni Busm - | \ Buwm quwcayuy
nans 12X18H10T DOIN9T5 M35 cmane A2
[OCT 5632-72
B B Bonm OIN933 M6xT6 cmans A2
= Uiaida ONT27 M6 zpobep cmame A2
Kronka lavda ONT25 M6,4 cmane A2
sl
/ (mamw
G (N5 /66 \ / /o %z
¢ nomad 2onobod kpecm /
Kpeima N
Omans 12X18HIOT =

[aCT 5632-72

o5} Mozrum duck 6x3
T—\_MfeB N3
| Mpyxura 08-57-20-8-95

Lmans 12X18HIOT
[oCT5632-72

Pucynok I'.1 — YUepTex cpencTB B3phIBO3AIIUTHI TpeoOpa3oBaTeneit

1. CBoOoaHBIN 00bEM B3pBIBOHETIPOHHUIIAEMON 00010ukH He Oosiee 200 oM®.

2. Ha moBepxHOCTsIX, 0003HauUEHHBIX «B3pbIBY» HE MOMYyCKalOTCsS 3a00MHBI, PAKOBUHBI, TPEIIUHBI U
npyrue neeKThl; MEepPOXOBATOCTh IIOBEPXHOCTH HE J0DKHA IpeBbIaTh Rab,3.

3. B pe3n00BbIX coeTMHEHUAX, 0003HAYEHHBIX CIIOBOM «B3phIBY», B 3alleTNIEHUH HE MEHEE 5 MOJIHBIX,
HETPEPBIBHBIX, HETTOBPEXKICHHBIX BUTKOB.

4, [ToxpbITHE B3PBIBO3ALIUIIIEHHON 000I0YKH — Kpacka MOPOIIKoBas uiu amans MJI-12.

5. O0onouka W €€ KPEMeKHBIC SJIEMEHTH BBIACPKUBAIOT HCIBITATEIHLHOE JIABJICHHE, pPaBHOE

YETBIPEXKPATHOMY 3HAYCHHUIO STAIOHHOTO JIABICHHS.
6. Kaxnplii TeHzonpeoOpas3oBaTenb Uil MPUEMHHMKOB M30BITOYHOTO JABICHMS, pa3peKeHHs,
JIABIICHUS-PA3PEKECHHUS TIPH M3TOTOBIICHUH TTOABEPTaeTCs] TUAPABIMYSCKHM HCIBITAHHSIM JTABJICHUEM B
3aBHCHMOCTH OT €TI0 BEPXHETO Mpefena n3Mepenuil, Ho He MeHee 4 Mlla mo AI'BP. 408854.001TVY.

7. [TnomOupoBanue (CTOMOpPEHWE) KPBIMIEK OCYIICCTBISETCS Ha MECTe OHKCIUTyaTalldid ToCie
OKOHYAHUSI MOHTaXa U HACTPOUKHU.
8. dukcanus 3arayIKd OCYIIECTBISIETCS Ha MPEIIPUSTHH-U3TOTOBHTEIE.
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[Iponomkenue npunoxenus I’

85
Komouo 048-052-19-2-3 15 o == ™
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Pucynok I'.2 — Kopmyc 6110ka 371eKTpOHUKH

Koo

Lmekno /IK (/IK7) b I
b >< [OCT 18482-79
| E K7 M
NS % . (KA Komuo 062-056-25-2-3
B .
(< aonam [Tonuypemar

Adunper /1-167

KormayHd K-115

Knew BK-9
7Y 6-05-1251-75 ‘

aCT92-0949-74

Pucynoxk I'.3 — cnonnenne npeodpazoBaTesst ¢ KPBIILIKON CO CTEKIOM

17 77
< 195 min 05 min A,
— | —

5 4 \«IJ 4 x

3 N $
T (S X |82
NERE N S
e T - 988
4188 WEIS
LTV SRR
gls§ ] B A
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Komyo 062-066-25-2-3 \ Komuo 062-066-25-2-3
TOCT 18629 Bub” C) Byut’  [0CT 18629
Pesua 7-B-Te-1 e ) e FE3UHA 7-B-T4-1
donaam [Tomupemy  pesiosoi pesscote) don 3 [onuypema
Adurper /1-167 quecamop ‘ orcamr Agurper /1-167
o
R

Pucynok I'.4 — Ucnonnenne npeodbpazoBaTest ¢ TIIyX0i KPbIIIKOH
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[Iponomkenue npunoxenus I’

M36x15-6/61
I 5 nosmbix HenoGoeXaeHHeX
[S bumkol pessib
S| e s
% 1 Bl
/ | — cmongperue
pesbiobod
pukcamop
q
\J
Cmane 1ZXT6HI0T
Komuyo 033-036-19-2-3 o TOCTE632-72
racr 16829 T ———

Peguma 7-B-T-1
Jon.zar [Tomupemar
Adunper /1-167

Pucynok I'.5 — Kpernnenue kopmyca 0J10Ka 2JIEKTPOHUKH HA TPUEMHHKE TaBICHUS

r AN oA OO S e
— _HOE o
’

©
Yonosoe obcomavesse CAB SMART D )
B COOTROTCTIN C
NEP 400250 000 TY

Ppwrcmeessn A J

Py

I P 300 mBCT v
M

o e E“:‘”“"’ o Il o )

Pucynok I'.6 — MapkupoBKa yCI0BHOTO 0003Ha4YCHUS TPeoOpa3oBaTeisi KOHCTPYKTHBHOTO ucnonHeHus S, Op-
S, Actp-S, ActpPM-S no tabiune A.5
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Hpuioxkenne [{

Hcnonb3oBanue npeodpas3oBareisi A1 H3MEPEeHUs! 1aBJIeHHUs], PAacX01a U YPOBHS

Tpyoa #50
Kporwmeur K3 1 bomn Mex12
Uaoa (6
bAoK K7anaHHsi /t ‘7‘7’_(0 8
BKH2-T0 | Uavoa npyxurrag 8
i e e
Lperax
KOHMPO/I . _—
Wny/ibcHas MuHus
y [; KporwimeuH (K
Hunnerns niockud . ——
{ ] damyukab W [IA
[auka HakuoHas 7 b VB 1B
pyoa #10 ! A
M2Ox15 T
| [ [auka HakudHas
‘ K M2O0x15
L Hunne/b naockud
Bxaod
cpedk

Pucynox /[.1 — MOHTaXHBII 4epTeK YCTAaHOBKU IpeoOpa30BaTelis AaBICHHS MTYIIEPHOTO KOHCTPYKTUBHOTO
HCIIOJIHEHUS] C MOHTUPOBAHHBIM Ki1anaHHbIM O110koM «BKH» pe3p0oBoro nprucoeMHEHNs K UMITYJIbCHBIM
muausaM, 1 ¢ KMY «Hunnens M20» n «Kponmreiin CK» («Kponmreiin K3» BX0IUT B KOMIUIEKT) AJIs
kpemienus naruukon AU, 1A, JIMB, JIB
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[Iponomxenune npunoxenus /|

Bxaod
Cpedb!

Hunnens nnockud Tpyoa 210

brok knanarHsil
bIH3-11

[auka HakudHas

M20xT15
Lamuk 0N 0N
Bonm MIOKLS pasHocmy dabreru T
T =55 | Ery
Quoa IPYXUHAAA | P A o@%o
! Uaioa 8 0519 Kpenfiequs
damyukob 41 RN I
‘ bomm MIOx 76 ‘
. Uavoa npyxumras 10 @
Tpyoa #50 J
5 7T i 0
s _ . N\~
’ / o\ @
LperaxHen (kooa KporwmedrH K %O O
Knanar ang KpenneHus
damyukob 41

Pucynok /1.2 — MoHTa)XHBII YyepTex YCTaHOBKHU MpeoOpazoBaTesis JaBieHHs (PIaHIEBOr0 KOHCTPYKTHBHOTO
WCTIOJTHEHUS] C MOHTHUPOBAaHHBIM KJIanmaHHBIM 0J10koM «BKH)» pe3s00BOro mprcoeAMHEHNS K UMITYJIbCHBIM
muausM, 1 ¢ KMIT «®nanert M20» u «Kponmreitn CK» (s kperutennst natuukos /[J1). Bapuant kperieHus
Ha TOPU30HTAJILHOU Tpyde D50
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Hunnens nrockug

[auka HakugHas
M2Ox15

bomm MIOx45
Wauoa npyxurHas 10

broK KAanaHHsiL
bAH3-T1

Lamqux

DazHOCTL GabeHu

Tpyoa #10

Bxod
cpeds

LlpeHaxHbi
Kanay

[Iponomxenune npunoxenus /|

bomm Mex1?

ZZ/adial MPYXUHHAS 6

—

[auka M8
Uauoa npyxurxas 8

(kooa

| Aporwmeur T

Ipyoa #50

Pucynok /1.3 — MoHTaXHBII 4epTex yCTaHOBKU IpeoOpa3oBatesis AaBieHHs (DIaHIIEBOr0 KOHCTPYKTHUBHOTO
HCIIOJIHEHUS] C MOHTUPOBAaHHBIM KilanaHHbIM 0s10koM «BKH» pe3ap6oBoro nprcoeAMHEHNs K UMITYJIbCHBIM
UM, 1 ¢ KMIT «®@nanen M20» u «Kponmreitn T». Bapuant kperieHus Ha BepTHKaIbHOU Tpyoe D50
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[Iponomxenune npunoxenus /|

MakcumabHoe oMK IoHEHLE
OCl MEMODAHHOZO O/10KA O /IUHUL
copu3oHma cocmabigenm +5°

Vs
{ |
R

[lobopom no ocu MeMOpaHHOZo
onoka bosmoxer Ha 360°

Pucynok /1.4 — JlomycTumble TIOJI0KEHUS TIpeoOpa3oBaTelis JaBiIeHHs (hIaHIEeBOT0 KOHCTPYKTUBHOTO
WCTIONTHEHUS MpU MOHTaxe (kpome ucnonHenus M-S). Kopmyc anektporHoro 610ka npeodpazoBaTeist MOXKET
OBITH MMOBEPHYT B JII000€ YI00HOE TIOI0KEHUE
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[Iponomxenune npunoxenus /|
1. HN3mepenue naBieHust

N3mepenne naBneHus MoxkeT ObiTh ocymectBieHo CJ/IB-SMART B mrynepHom wu (iaHieBoM
ucnonHeHusiX. HemocpeacTBeHHO mepen mpeoOpa3oBaTenieM JaBlICHUS yCTAHABIMBACTCS JTHOO TPEXXOJ0BOM
BEHTHJIb, TUOO OJTHOBEHTUJILHBIN KIIarmaHHbIN 070K (cM. pucyHok J1.1.1), paccunTaHHBII HA COOTBETCTBYIOIINE
napaMeTpsl CPEJIbL.

[Tpu naBnenuun uamepsieMoit cpesl Boie 0,3 MIla u qiuHe uMITy IbCHOM TMHUH OoJiee 3 My MecTa oTOopa
JABJICHUS TOJKCH OBITh YCTAHOBJICH 3aMOPHBINA BEHTHIIb. HE00X0MMO MPOKIIaAbIBATh COCTMHUTEIBHBIC THHUU
K mpubopamM Tak, 4TOObI HCKIIIOYAIoCh 00pa3oBaHKe ra30BbIX MEIIKOB (MpU U3MEPEHUH JAaBJICHUS KHUIKOCTH)
WJIM TUAPABINYECKUX POOOK (IpH U3MEPEHUU JIaBIICHUS Ta3a).

Pucynok /I.1.1 — CJIB-SMART (mrynepHoe ucronaenue) (1);
OnHOBEHTUIIHHBIN KIIamaHHbBIN 070K (2)

[Tepen moaxmouernem CJIB-SMART k mporeccy BEHTHIBHBIA OJIOK Iepea mpuOopoM HeoOXO0IuMO
3aKpBITh JIO 3alOJIHEHUS OCTBIBIIEH XKUIAKOCTHIO COCAMHUTENbHOU JNUHUM. [logkimtoueHrne K MarucTpabHbIM
TpyOOIPOBOaM JIOJIKHO ITPOU3BOJUTHCS HA TEX YUaCTKaX, IJI€ MOTOK HMEET HAMMEHBIIYI0 CKOPOCTh U TE€UEHUE
MIPOUCXOIUT O€3 3aBUXPEHUH, T.€. Ha IOCTATOYHOM PACCTOSIHUU OT MPUCOEAUHUTENBHBIX 3JIEMEHTOB U U3THOO0B.
WMiynibCcHbIE JIMHUM HE JTOJDKHBI UMETh PE3KUX HM3rHMO0B U JIOJDKHBI MPOKIAIbIBATHCS OT MarucTpajbHOTO
TpyOOmnpoBo/a K mpeoOpa3oBaTelto AaBjIeHUs ¢ YKIOoHOM He MeHee 1:10. 1111 ropu30HTaNbHbBIX UM HAKJIOHHBIX
TpyOOIIPOBOJOB OTBOJ UMIYJBCHOW JIMHUU B MECTE BPE3KU B TPyOONPOBOJ JOJKEH OBITH PACIHOJIOXKEH (CM.
pucynok /1.1.2):

a) TOPU30HTAIILHO MO0 OTKIOHEH OT FOPU30HTAIN BHU3 Ha yroi oT 0°10 45° — npu u3MepeHuu 1aBaeHUs
KUJKOCTH;

0) TOPU30HTAIBHO JIMOO OTKIOHEH OT TOPU30HTAIH BBEpX Ha yroJ oT 0° 10 45° — mpu ©3MEpEHUH JIaBJICHUS
napa;

B) BEPTUKAJILHO JUOO OTKJIOHEH OT BEPTUKAIM BHU3 HA yToJ oT 0°10 45° — npu u3MepeHnn TaBJICHHS rasa.
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[Iponomxenune npunoxenus /|
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Pucynoxk /1.1.2 — ITonkmtoueHne UMITYIbCHOM JIMHUU K TOPU30HTATILHOMY TPYyOOIIPOBOAY:

1 — tpy6ompoBo;
2 — u3MepseMas cpena,
3 — OTBOJ MMITYJTECHOM JINHUH

Bapuantel nogxmouenust C/IB-SMART mnpu u3MepeHuu [aBieHUS pa3iIM4YHBIX Cpel C Pa3HBIMH
napaMeTpamu rmokas3ansl Ha pucynkax J1.1.3 — J1.1.10.
[Ipu u3MepeHun aBJIeHUs BIAXXHOI'O HEArpEeCCHBHOTO ra3a B caMOM HU3KOH TOUKE UMITYJIbCHOM JIMHUU
yCTaHaBIMBaeTCs COOPHUK KoHIeHcaTa (cM. pucyHok /1.1.6)).
[Ipu u3MepeHMM [aBJIEHUS arpecCUBHOrO rasa, JAaBJICHHS AarpecCUBHONM WM BSI3KOM JKUAKOCTH B
HUMIYJIbCHBIE TMHUN BKJIFOYAIOT pa3aeuTeNbHbIe cocy sl (cM. pucynku J1.1.7-71.1.10).
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[Iponomxenune npunoxenus /]

[pexox

Pucynoxk /1.1.3 — [onkmouenne CAB-SMART 1t u3Mepenus JaBaeHHs KHUJIKOCTH WIK Tlapa HUXKe TOUYKU
otbopa:
1 - CAB-SMART,
2 — TpyOOTpPORBOT;
3 — UMITyJIbCHAS JIMHUS,
4 — 3amopHBII BEHTUIIh
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[Iponomxenune npunoxenus /]

Sk 2 07

Pucynok /1.1.4 — Iogkmouenne CIB-SMART 151 u3mMepeHus JaBICHHS )KUIKOCTH WM TTapa BBIIIEC TOUKH
otOopa:
1 - CIAB-SMART;
2 — TpyOOTpPOBOT;
3 — UMITyJIbCHAS JINHUS,
4 — 3aMopHBII BEHTUITh
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[Iponomxenune npunoxenus /|

[peHoy

Pucynok /[.1.5 — Ionkmouenne CIAB-SMART nnst u3mepeHust TaBiaeHHs CyXOro rasa:
1 - CJIB-SMART;
2 — TpyOOTIPORBOT;
3 — UMIyJIbCHAs JINHUS,
4 — 3amopHBII BEHTUIIb
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[Iponomxenune npunoxenus /]

Sknow 2 07

Pucynok /1.1.6 — IToaxmouenne CAB-SMART namns u3mepeHus JaBlieHus BIAXKHOTO rasa:
1 - CAAB-SMART,;
2 — TpyOonpoBOJ;
3 — UMITyITbCHAS JIMHUS,
4 — 3amOpHBII BEHTHIIB,
5 — cOOpHUK KOHACHCATa
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[Iponomxenune npunoxenus /|

Sknow 2 07

Skmon 2 07

Pucynok J1.1.7 — IToaxmouerne CAB-SMART nis u3MepeHus JaBlieHHs arpeCCHBHOTO Ta3a HIDKE TOUKH
otOopa:
1 - CAB-SMART,
2 — TpyOOTpPOBOT;
3 — UMITyITbCHAS JIMHUS,
4 — 3amOpHBII BEHTHIIB,
5 — pa3aeNUTENbHBIN COCY/T
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[Iponomxenune npunoxenus /|
Sknow 2 07
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Pucynox /1.1.8 — [Noaxmouenne CJIB-SMART st usmMepeHust 1aBJIeHUs] arpeCCUBHOTO T'a3a BHIIIE TOYKH
otbopa:
1 - CJIB-SMART,;
2 — TpyOOTpPORBOT;
3 — UMITyJIbCHAS JTMHUS,
4 — 3amOpHBII BEHTUIIb,
5 — pa3aeNUTeNbHBIN COCY/T
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[Iponomxenune npunoxenus /]

. o
Skaow 2 iy

Pucynok /1.1.9 — INoakmouenne CIB-SMART 111 w3MepeHus qaBIeHUS arpeCCUBHOM HITH BA3KOM KHUJIKOCTH
(MJIOTHOCTH pa3eNUTEeNbHON KUAKOCTH OO0JIbIIIE TUIOTHOCTH U3MEPSIEMOM Cpeibl):
1 - CJIB-SMART;
2 — TpyOonpoBOJ;
3 — UMITyITbCHAS JIMHUS,
4 — 3a1IOpHBIN BEHTUIIb,
5 — pa3aeNUTENbHBIN COCY/T
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[Iponomxenune npunoxenus /]

Pucynoxk /1.1.10 — ITogxmouenne C/IB-SMART 15t u3mepeHust JaBlIeHUS arpeCCUBHON HITH BSI3KOM KUIKOCTH
(TIIOTHOCTH pa3eNUTETFHON )KAKOCTH MEHBIIIE TUIOTHOCTH U3MEPSIEMOM CpeIbl):
1 - CAB-SMART,
2 — TpyOOTpPORBOT;
3 — UMITyJIbCHAS JIMHUS,
4 — 3amOpHBIN BEHTHUITD,
S — pa3lIeNUTENbHBIN COCYA
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[Iponomxenune npunoxenus [
2. N3mepenue pacxona u ypoBHsI

[IpeoOpazoBarenu paBiaeHuss CJIB-SMART Bo ¢uaHimeBoM WCHOMHEHWH TpEeAHA3HAYEHBI IS
WCTIOJIb30BAaHUS B CUCTEMAaX KOHTPOJIS U PETYJIIUPOBAHUS PAacX0/ia HEUTPATbHBIX U arpeCCUBHBIX CPEJI, a TAKKE
BBICOKOBSI3KHX M IIUTAKOCOAEPIKAIIUX KUIKOCTEH.

W3mepenne pacxoja OCHOBAaHO Ha M3MEPEHHMHM Iepenaja AaBICHHs, BO3HUKAIOUIETO B TOTOKE INpHU
MPOXOXKIACHUM H3MEpsAeMOil cpelbl udepe3 cyskawmiee ycrpoictBo. [Ipm MoHTaxe miItocoBas Kamepa
npeoOpa3oBaTess JaBJICHUs COSIUHACTCS C TOUKON 0TOOpa, HAXOAIICHCS Ha CY)KAIOIIEM YCTPOICTBE BBILIE 110
MIOTOKY M3MEpsEMOil Cpe/ibl, a MUHYCOBasl KaMepa — C TOUYKOM, HaXOSIIEHCs Ha CYXKaloIeM YCTPOHCTBE HUXKE
0 TTOTOKY.

TouHOCTh M3MepeHuit 3aBUCUT OT NMPABUIHLHON YCTAHOBKH IpeoOpa3oBaTesis JaBlIeHUs, COeIUHUTEIbHBIX
TpyOOK OT MecTa oTOOpa JaBJICHHS 10 MpeoOpa3oBaTelis NABICHUS, a TAKKe COOMOICHUsS psija TpeOoBaHUH,
c(hOpMyJIUPOBAHHBIX HUXKE.

Wsmepsiemasi cpena OMHKHA 3allONHATH BCE MOIMEPEYHOE CEUeHHE TPYyOONpoBOJa IMEpel CyKArOIIUM
ycTpoiictBoM W 3a HuM. [lap nomxeH ObiTh mneperpetsiM. [loTok B TpyOompoBoae [ofkeH OBbITh
ycraHoBuBIIeMcst. Pa30BO€ COCTOSHUE BELIECTBA HE JIOJDKHO MEHSATHCS IPU MPOXOXKICHUU Yepe3 CyKarolee
YCTPOMCTBO (PaCTBOPEHHBIE B KHUIKOCTHU T'a3bl HE BBIACISAIOTCS, BOJSHON Map OCTAETCS MEPETPETHIM, KUIKOCTh
He ucnapsercs). Konnencar u tBepasie Gpakiuy Npu U3MEPEHUH PAacXoja ra3a WM Hapa, a TaKkKe Ta3bl WK
OCaJIKM, BBIJCISIIOIIMECS NPU U3MEPEHHHM pPacXojlia >KUIKOCTH, HE JOJDKHBI CKAIUIMBAThCS B TPYyOONpPOBOE
BONIM3M CyXaromero ycrpoiictBa. JlomkHa ObITh oOecriedeHa BO3MOXKHOCTh MNEPUOTUYECKON OUYMCTKH
(TIpoIyBKH) CY>KArOIIET0 yCTPOHCTBA.

Cysxaronye ycTpoucTBa J0JDKHBI MOHTHPOBATHCS B MPEIBAPUTEIBHO YCTAHOBJICHHBIX (DIIaHIIAX TOJBKO
MOCJIe OYUCTKH U MPOAYBKH TEXHOJIOTHUECKHUX TPyOonpoBo10B. Cyxaroliee yCTpoicTBO MOXKHO YCTaHABINBATh
TOJILKO Ha MPSIMOM y4YacTKe TPyOOIpOBO/Ia HE3aBUCUMO OT TOJO0KEHHUS 3TOTO YU4acTKa B IPOCTPAHCTBE.

My nibCHBIE JTMHUM OT CY>KAIOIIMUX YCTPONCTB K MpeoOpa3oBaTENIO JABJICHHS BBIMOIHSAIOT U3 TPYO C
BHYTPEHHHUM JIHaMeTpOM He MeHee 8 MM. MaTepuan TpyO BbIOMpaeTcs UCXO/s U3 CBOMCTB U3MEPSEMOIl cpeibl.

[Tpu n3MepeHnn pacxoja KHUAKOCTEH ¢ LeTbI0 YalIeH!s U3 UMITYJIbCHBIX TUHUI ra3a WK Bo3AyXa 0TOOpHI
JIABIICHUH Ha CyXKaOIEM yCTPOHCTBE OCYIIECTBIISIOT IO TOPU3OHTAIBLHON ocH TpyOorpoBoaa. ['opu3oHTambHBIE
y4aCTKU UMITYJIBCHBIX TUHUI JJOHKHBI OBITh BBITIOJIHEHBI ¢ YKIOHOM He MeHee 1:10 B ctopoHy mpeobpa3oBarens
nasneHus (cM. pucyHok /[.2.2). B cambIX BBICOKHX TOYKAaX MMITYJIbCHBIX JIMHUHM JTOJDKHBI OBITH yCTAHOBJICHBI
ra30COOpPHHUKH.

[Tpu u3MepeHun pacxoja arpeCCUBHBIX M BSI3KUX KHJIKOCTEH B MMITYJbCHBIX JIMHUSX yCTAHABINBAIOTCS
pazaenuTenabHbIe COCYIbI.

[Ipu w3MepeHun pacxoga TMapa MMITYJIbCHBIE JIMHUM TPOKJIAIBIBAIOT C YKIOHOM B CTOPOHY
npeoOpas3oBarenss W 3alOJTHSIIOT KOHJEHCAaTOM mapa. VMOynbCHBIE JIMHUU MOAKIIOYAIOT K CyXKaloIIeMy
YCTPOHCTBY C IOMOIIBIO YPAaBHUTEIBHOTO COCYZa, B KOTOpOM Ornarojapsi KOHJACHCAIlMM Iapa YPOBEHb
KOHJICHCATa MOAePKUBACTCS MOCTOSHHBIM (CM. pUCYHOK /[.2.4). OTOOpPHI AaBlIeHUH HA CY’KAIOIIEM YCTPOHCTBE
Y YPaBHUTEJBHBIE COCY bl JOJKHBI OBITH PACIIOIOKEHBI IO TOPU30HTAIBHON OCH TPYOOIIpOBOIa.

[Tpu u3mepeHnu pacxojia raza TpyObl IPOKIAABIBAIOT C YKIOHOM B CTOPOHY CYXAIOIIET0 YCTPONUCTBA AJIs
yJaJIeHUs! U3 UMITYJIbCHBIX JIMHUHM KOHJeHcaTa (cM. pucyHOK J1.2.6), a oTOOp maBiIeHHid pacnosaraioT B BEpXHEH
YacTH CYyKaloIlIero YCTpoHcTBa. B caMbIX HHU3KMX TOYKaX HWMIYJIbCHBIX JIMHUA YCTaHABIUBAIOTCS
KoHAeHcarocOoopauku. [lnst  ymoOGctBa moxnctpoitku  Hyns mepen CHAB-SMART  ycranaBnuBaeTcs
MATHBEHTUIIBHBIN (TPEXBEHTHIIbHBIN) KIIallaHHbBIA 010K (cM. pucynok J[.2.1).
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Pucynok /[.2.1 — C/IB-SMART (¢mnanneBoe ucnonnenue) (1);
TpexBeHTHIbHBIN (TIATHBEHTHJIbHBIN ) KIanaHHBIN 0J10K (2)
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Pucynok /1.2.2 — IToaxmouenne CAB-SMART s u3mepenus pacxoja *HUIKOCTH HIDKE CYKaroIero
YCTpOMCTBA:
1 - CAB-SMART,
2 — cy»KaroIiee yCTPOUCTBO;
3 — MPOAYBOUHBIN BEHTHJIb,
4 — 3amOpHBIN BEHTHUITD,
5 — OTCTOMHBIH cocyn
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Pucynox J1.2.3 — [Mogkmouenne CJIB-SMART st usMepenust pacxo/ia )KUIKOCTH BBIIIIE CYKAIOIMIETo
YCTpOMCTBA:
1 - CJIB-SMART,;

2 — cy»Karoliee yCTPOMCTBO;
3 — IpOTyBOYHBIN BEHTHUJIb,

4 — 3amOpHBIN BEHTUIIb,

5 — OTCTOWHBIH CcOCY;

6 - ra30cOOpHHK
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z

. o
Skmow 2 (1

Pucynok [1.2.4 — Iogkmouenne CIB-SMART s u3mepenus pacxo/ia mapa HUXKe CyXKarollero yCTpoicTaa:
1 - CJIB-SMART;
2 — cy»Karoliee yCTPOUCTBO;
3 — MPOIyBOYHBIN BEHTUJIb,
4 — ypaBHUTEIBHBIN COCY;
5 — OTCTOWHBI cocyl

Crpannua 83 u3z 109 AT'BP.406239.001-12PD_u3m.22.4



[Iponomxenune npunoxenus /]

Pucynoxk /1.2.5 — [loakmouenne CAB-SMART 11t u3Mepenus pacxoja napa BbIIIe Cy>KaIOIIero yCTpoHcTBa:
1 - CAB-SMART,
2 — cy>arolee yCTpoiicTBo;
3 — MPOAYBOYHBIN BEHTHIIH,
4 — ypaBHUTEIIBHBIN COCY T,
5 — OTCTOMHBIN COCY,
6 - ra30cO0pHUK
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Pucynok /1.2.6 — IMoxkmouenne CIAB-SMART s u3MepeHus pacxo/ia ra3a HrbKe Cy)Karolero yCTporucTBa:
1 - CJIB-SMART;
2 — cy»KaroIiee yCTPOMCTBO;
3 — MPOTyBOYHBIN BEHTUJIb,
4 — 3amOpHBIN BEHTHUITD,
S — OTCTOWHBIH cocy ]l
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Skmow 2 07

N [ N
S /7)) Tlomok
* - HL/}J\\

Pucynoxk /1.2.7 — [lonkmouenne CAB-SMART 1t n3MepeHus pacxo/a ras3a BbIIle CYKaloIero yCTpoucTBa:
1 - CAB-SMART,
2 — cy»Karoliee yCTpoiCTBO;
3 — IPOAYBOYHBIN BEHTUJIb,
4 — 3a1OpHBII BEHTUIIb

Crpanuua 86 u3z 109 AT'BP.406239.001-12PD_u3m.22.4



[Iponomxenune npunoxenus /]

[IpeoOpazoBarenu naBnenuss CIAB-SMART Bo (naHeBoM HWCHONHEHUHM TMPEAHA3HAYCHBI IS
WCTIOJIb30BAaHUSI B CUCTEMaX KOHTPOJIS U PEryJIMPOBaHUS YPOBHS HEHTPAIBHBIX U arpeCCUBHBIX CPE, a TAKKe
BBICOKOBSI3KHX U IITAKOCOACPKAIIUX KUIKOCTEH.

H3mepeHue ypoBHS OCHOBaHO Ha M3MEPEHHUH PA3HOCTH JIABJICHUH, CO3aBaeMOi CTOJI0aMH JKUAKOCTH B
pe3epByape W YpaBHUTEIBLHOM cocyze. Touku oTOOpa JaBIICHUS COSAWHSIIOTCS C IUTIOCOBOM M MHHYCOBOM
Kamepamu npeoOpazoBarens nasienus. Ha pucynke [1.2.8 nmpuenena cxema noaximtouenus C/AB-SMART nns
M3MEpPEHUs] YPOBHS KUAKOCTH B 3aKPHITOM pE3epByape C MOMOIIBIO0 pa3fenuTeabHoro cocyna 3. Hyneoit
nepernaj Ha nmpeodpazoBaTesic COOTBETCTBYET BEPXHEMY MPEJIETy U3MEPEHUH YPOBHS, a8 MAKCUMAaJIbHBIH Iepera,y
COOTBETCTBYET HMKHEMY TIPEJICITy U3MEPECHUS YPOBHSI.

;\\ z /7

Pucynok /1.2.8 — INogkmouenne CIB-SMART 115 m3mMepeHust ypoBHS )KHJIKOCTH B COCY/JIe TIOJT TaBJICHUEM:
1 - CJIB-SMART;
2 — 3arOpHBIN BEHTUIIb;
3 — YpaBHUTEINBHBIN COCY,
4 — IPOTyBOYHBII BEHTHIIH,
S - cocyn

Crpanuua 87 u3z 109 AT'BP.406239.001-12PD_u3m.22.4



[Iponomxenune npunoxenus /]

Ha pucynke /1.2.9 noka3ana cxema U3MepeHHid YPOBHS )KUJIKOCTU B OapabaHe mapoBoro kotia. J{ist 3Toro
croco0a M3MEpPEHUN MPUMEHSIOT JBYXKaMEPHBIN ypaBHUTEIBHBIA COCY, UMEIOIUNA KaMepbl TOCTOSTHHOTO U
nepeMeHHoro ypoHed. CuctemMa M3MEpeHHH BBINOJIHEHA CIEAYIOMMM oOpa3oM: ImiocoBas nonocts C/IB-
SMART coenunsieTcs ¢ HIDKHEHW 4acThIO KaMephl IOCTOSTHHOTO YPOBHS YPAaBHUTEIILHOTO cocya 4, a MUHYCOBast
— C HIDKHEH 9acThI0 KaMepbl IEPEMEHHOTO YPOBHS cOCy1a. Y paBHUTEIBHBIN COCY T TPUCOETUHSIIOT IIOCPEICTBOM
3aMopHbIX BeHTWIeH 3 k Oapabany korna 2 aByMs JuHUAMH. OJHA OTXOIUT OT BEPXHEM 4acTH KaMmepbl
MIOCTOSTHHOTO YPOBHS, a pyTasi — OT HIYKHEH YaCTH KaMephl IEPEMEHHOT0 YPOBHS. Y POBEHb JKUKOCTH B KaMepe
IIOCTOSIHHOTO YpPOBHS IOAJIEPKUBAETCA IOCTOSHHBIM OJlarofapsi HENpepbIBHOW KOoHAeHcanuu napa. [lpu
00pa30BaHUM M3JIMIIKOB KOHJIEHCATA OH CIMBaeTCs 00paTtHO B GapabaH, Ui Yero BEPXHIO COSAUHUTEIBHYIO
JIMHUIO MOHTUPYIOT ¢ YKJIOHOM 1:10 B cTopoHy Oapabana. [IJi1 MUHUMH3aLUY TEIUIOBBIX IOTEPh YPABHUTEIbHBIN
COCY/]l M COEJMHUTENbHBIE TPYOKH HEOOXOIMMO MOKPHITH clI0eM n3ossaiuu. L1IToku 3armopHbIX BEHTUIIEH TOTHKHBI
yCTaHaBJIMBATHCSl TOPU3OHTAIBHO JJIs1 UCKIIIOUEHHs 00pa30BaHUs BO3AYIIHBIX MPOOOK M COIMYTCTBYIOLIMX UM
yJibCcaluii B OKa3aHUsIX Mpudopa.

Z 2

j
\.

Pucynox J1.2.9 — [Mogxmouenne CJIB-SMART st usmepenust ypoBHS )KHIKOCTH B TaApOBOM KOTJIE:
1 - CJIB-SMART;
2 — mapoBOM KOTeT,
3 — 3amOpHBIIA BEHTUJIb,
4 — MTByXKaMEpPHBI ypaBHUTEIBHBIN COCYI;
5 — MPOTyBOYHEIN BEHTHITH
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IMpuiaoxkenne E

HacTtpoiika npeo6pa3oBarteJieii JaBJIeHUs KOHCTPYKTHBHBIX HcnoaHeHmit S, Op-S, Actp-S, M-S ¢
HCIO0JIb30BAHHEM MOY ISl HHANKAIIUT

Jlns mpeobpasoBateneii ¢ komoM B3pbiBo3amuThl EXd u Exdia (¢ BbIOpaHHBIM IPH YCTAaHOBKE THIIOM
B3pbIBO3aMThl EXA) paboTa ¢ MHAMKATOPOM MPH HATMYHK B3PHIBOOIIACHOW CPEIbI 3aIPEIIacTCsl.

VYcioBHbIE 0003HAYEHUS:

Pmax — MakcHUMallbHBIN BEpXHUI MIpeies U3MEPEHU;

P — BepxHUIl IpEAET U3MEPEHUM;

Pu— HyxHUN penen u3MepeHuii;

dP — nuana3oH u3MepeHui 1aBieHus ot Pu o P (Juid Bcex npeodpasoBareneil naBieHus, kpome /VB).

st obecnieueHust 1OCTyNa K KHOMTOYHBIM MEPEKII0YaTEeNIIM MOLYJISl MHAWKALUU HEOOX0IMMO OTBEPHYTh
KPBILIKY CO CTEKJIOM IpeoOpa3zoBaTest JaBIeHuUs.
Omneparyst KOHTPOJISI HE OKAa3bIBAET BIMSHUS HA BRIXOJHON CUTHAJ MpeoOpa3oBaTes.

Krc :
% OF psi mmHg
e e o9

Ma «IMa MMa Bar mH20

I/IH,Z[I/IKaTOp, BXO,I[?IH_II/Iﬁ B COCTaB npeo6pa30BaTenﬂ, HMCCT JIBa pCKHUMa pa6OTBIZ
® DCIKHUM U3MEPECHU,
® PCXKUM IIporpaMmaTopa Ijist HaCTpOﬁKH N YCTAaHOBKHU IIapaMCTPOB.

B pexxume n3mepenus npu HOpMaJbHOH paboTe mpeodpa3oBarest Ha HHIUKATOPEe 0TOOpakaeTcst:

® YCTaHOBJICHHBIE €TUHUIIBI H3MEPEHUS AABICHHUS;

®3HaYCHUE JABJICHHUS B YCTAHOBJIEHHBIX IPH HACTPOMKE €IUHMIIAX MJIM MPOLEHTAaX OT YCTAaHOBJIEHHOTO
Jiana3oHa U3MEpeHuH;

e UHAMKALMSA 3HAYCHMH TeMmIepaTypbl mpolecca (TeMmIeparypa CEHcopa) U OKpYKalolled cpelibl
(Temmepatypa KopIiryca npeoopa3oBatess).

CooTHOIIEHHE MEXIy €AWHUIAMH HW3MEPEHHUs, OTOOpaKaeMbIMH WHAWKATOPOM W BHYTPEHHUMHU

enuHuIiaMu npeodpaszoarens (klla) npuseneno B Tadnuue E.1. Benuunna, otoOpaxaemas B %, COOTBETCTBYET
% nuama3zoHa U3MEHEHHUS BBIXOJHOTO aHAJOTOBOTO CUTHAJA.
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[Iponomkenne npunoxenus E

Taboauna E.1 — CooTHOIIEeHNe MeKIY eIMHNLIIAMHU JaBJICHUS

11la 0,001 xIIa
1 MIla 1000 kIla
1 bap 100 xI1a

1 m Bog.cT. (MeTp BogHOro crosba npu 4°C) 9,8066136 kIla

0,133322 kIla
6,8947573 kIla
98,066136 xIla

1 MM pr.cT. (MM pTyTHOTO cTon6a mpu 0°C)

1 psi (pyHT Ha KBaApaTHBIN [HOIM)

1 krc/cm?

[Ipu HapymeHusx B pabote mpeobpazoBaTens oToOpakaeMas MHIUKATOpOM MHGOpMaIus MpUBEICHA B
Tabmune E.2.

Tab6auna E.2 — Ortobpaxaemasi nHGopManus Npu HapyLieHUsAX B padoTe npeodpa3oBaTteis

CuMBoIIBL Ha IU(POBOM
wacpp ConepxaHue pexxnma

HHAUKATOpPC
[ — N3mepsiemoe naBieHuE NPEeBbIIIAET 3HAYEHUE, COOTBETCTBYIOLIEE
l | 3HAYCHHWIO HACBHIICHUS] AHAJIOTOBOIO CHWTHAajla, TPH OTOM

I

D
—

YKa3aHHbIE CHUMBOJIbI YEPEAYIOTCS C BBIUMCIECHHBIM 3HAYE€HUEM
napienus ¢ yacroroi 0,3 — 1 I'm.

.

BCJICJCTBHE

-

[Tepenonuenune WHJIUKATOpa
BBIOpAHHBIX €IUHUI] U3MEPCHHUS

HCIIPAaBUJIBHO

-
o

WNuaukaus HoMepa ommOku. [Tpu Hanmuuu ommMOKY yKa3aHHBIE
CHUMBOJIBI YEPEAYIOTCS C BBIYUCIICHHBIM 3HAYCHHEM JaBJICHHS C
yactotou 0,3 — 1 I'1.

-

l- l- D |-| HHHHKaHHH HOMeEpa NPECaAYIPEKACHUS. HpI/I HaJIn4Ynuun
H |—| |¥| |-| NpeNynpexaeHus  yKa3aHHblE  CHMBOJIBI  YEpeAylTcs ¢
b V? - V¥ ¥ BBIYMCIIEHHBIM 3HaUeHUEM JaaBiieHus ¢ yactorou 0,3 — 1 I'm.

HapymeHHe CBSI3HU C IJIaTOM HHIAUKATOpa.

' '
—
—'—'
X
'

a—
- —
' K

-
)

N3mepsiemoe paBieHHE HUXKE 3HAYEHMs, COOTBETCTBYIOIIETO
3HAYCHUIKO HACBIIICHUS AHAJIOTOBOI'O CHUrHala, npu 3STOM
YKa3aHHbIE CHUMBOJIbI YEPEAYIOTCS C BBIUHUCIECHHBIM 3HAYEHUEM
JaBaeHus ¢ yactoroi 0,3 — 1 I'm.

)
)

—_—

1

0
1-
==

S
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[Iponomkenne npunoxenus E

Onucanne peKMMOB MEHIO HMHIMKATOpa M Ha3HAUYeHHE KHOIMOK mpuBefaeHo B Tabmumax E.3 u E.4
COOTBETCTBEHHO.

Tab6auna E.3 — Onucanue pe;kuMOB MEHIO HACTPOHKH

Howmep
pexuma HaumeHnoBanue pexuMa HaCTPONKH
HAaCTPOMKHU
1 Y CTaHOBKM HYJIEBOTO 3HAYCHUS
2 Br100op enuHuIl H3MEpeHHs
3 YcTaHoBKa BEpXHETO Mpejiesia U3MEpPEeHUs
4 Y cTaHOBKa HIKHETO Ipe/Iesia U3MEepEHUs
5 Bo160op ypoBust ALARM BbIXOAHOTO CUTHAjIA
6 Br160op BpeMeHu ycTaHoBiIeHU (AeMrrpoBaHusi) BEIXOJHOTO CUTHAJIA
7 Br100p BBIXOJIHON XapaKTEPUCTUKHU
8 KanmubpoBka garunka
9 ¥YcranoBka PIN kxona Ha n3MeHeHHE mapaMeTpoB.
10 Bo3Bpart Kk 3aBOJICKUM HaCTpOMKaM
11 OTo0pakeHue MOCIeIHUX 3aPETUCTPUPOBAHHBIX OMHUOOK
12 [lepexntouenue Bepcuu nporokosa HART
13 Pexxum BbIBOJIa 3HAUCHU IEPEMEHHBIX HA MHIUKATOP

Tabauna E.4 — ®yHKIIUM KHONMOK HHIUKATOPA

O0Oo3HaueHue
KHOIIKH OYHKIUS KHOTIKU
WHMKATOpa
KHomnka 11 BX04a U IBUKEHUA 110 MEHIO U U3MEHEHHUIO YUCIIA
KHomka /1 BBIXO/a M3 MEHIO 0€3 COXpaHEeHHs HACTPOEK, BEIOOD MOJIOKECHHS
U3MEHSIEMOr0 YucCia
* KHomka /1 BBIXO/Ia B peAaKTUPOBAHUE M COXPAHCHHSI HOBOM HACTPOUKH
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[Iponomkenne npunoxenus E

YcranoBka HYJ€BOro 3HA4YCHHUS BbIXOAHOI'0 CUrHaJjJIa 1aTYHKA

a) HaxaTh M ymepXuBaTh HE MeHee 3 CEK KHOIKY & (BpIMONHUTH BXOA B MeHI0). Ha mHaukarope
oTo0Opa3uTcs Meplaroliee TeKyllee 3HaueHue JTaBIeHus.

0) Jlns ycTaHOBKM HYJIEBOTO 3HAYEHUS BBIXOJHOTO CUTHAJIA HAXKATh KHOIIKY ?g;;

B) B ciy4ae BeimonHeHuUs yciioBHl, yKa3aHHbBIX B Ta0J1.3, HA MHAWKAIIMHA YCTAHOBUTCS HYJIEBOE 3HAUCHUE
JaBJICHHUA U BBIIIOJITHUTCS aBTOMATHYCCKUH nepexoa B pCxKuM U3MCPCHUA NaBJICHUS.

AHanornyHoe AeWCTBHE MOXKET OBITH BHIITOJHEHO MPH MTOMOIIY BHEIIHEH KHOIIKY YCTaHOBKH HYJIS IIPH €€
HaXaTUU U yJIep’)KaHUU HE MEHee 3 ceK.

[Tpu HEecooTBETCTBUM HEOOXOAUMOI KOPPEKLMH HAadaJlbHOTO 3HadeHus (Oosnee +5% OT MaKCHMMalbHOTO
BIIM (mmanmazoHa mpeoOpa3oBaHWs) KOHKPETHOW MOJENM JaTYMKA TOSIBUTCS NPEIYNPEKICHUE O
HEBO3MOKHOCTH YCTAHOBKHU HYJIEBOT'O 3HAYEHUS:

IIpumeyanue: Ipu OTCYTCTBUU ACHCTBUI (Ha)kKaTHsl KHOMOK), yepe3 10 ¢ mpou3oiiieT aBTOMaTHIECKUMA

nepexon nu3 peiKruMa YCTaAaHOBKH HYJICBOTO 3HAUCHUA B PCIKUM HU3MCPCHUS. Kuomnka AJId BbIXOJa U3 pCiKUMaA
MCHIO B PCIKHUM U3MEPCHMU.

Bb100op ennHnI NI3MepeHUs

a) BBIIOJIHUTH BXOJ B MEHIO;

6) HOCJ’IC,I[OB&TCJ'IBHO HaXXUMATb KHOIIKY & J0 MOSBJICHUA CICAYOIHNX CUMBOJIOB!

)
—
—
—

jul
]

g:l

A

B) Knomkoit w3 IIPOU3BECTH BXOJ B PEXHMM DPENAKTUPOBAHUS E€IUHULl M3MEPEHUsS, HA HHANKATOPE
HaYMHAET MepLaTh PAHEE YCTAHOBJICHHBIM CUMBOJI €IUHULl U3MEPEHUS;

I) KHOHKOIZGI/BMeHHTI, CIUHHULY U3MEPEHUS;
1) Knomnkoii & BO3MOYKEH BBIXOJl U3 PEeXKHMMa PEJAKTUPOBAHUS €IMHUIL] U3MEPEHUs 0€3 COXPaHEHUs.

e) Kuomnkoit ?2? COXPaHUTh BHIOPAHHYIO €AMHHILY M3MEPEHUsS, CHMBOJI CAMHUIIBI U3MEPEHUS TIePECTacT
MeplIaTh;

x) Knonkoit {}npomBeCTn MEPEXO]] B CICAYIOUIUN PEXKUM MEHIO WIM KHOIIKOMN {} IIPOU3BECTU BBIXOJI B
PEXUM U3MEPECHUS

IIpumeyaHue: pu OTCYTCTBUHU JACHCTBUHN (HaKaTHsl KHOMOK), yepe3 10 ¢ mpon3oiaeT aBTOMaTHIECKUI
Mepexo/] B PEKUM U3MEPEHUSL.
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YcTaHoBKa BepXHero mpeaesia u3MepeHust

Onepanusi ycTaHABJIMBAET BeJIMYMHY JAaBJIEHHUS, COOTBETCTBYIOLLYI0 BHIXOHOMY TOKY 20 MA.

a) Boiitu B MEHIO 1 OCNIEI0BATEILHLIM HaXKaTHEM KHOIKHU I[O6I/ITLC$I MOSABJICHUS HA MHAUKATOPE pAHEEC

YCTAHOBJICHHOTO 3HAYEHUsI BEPXHETO Tpejieiia U3MEepeHus (MEePEKTI0OUeHIE MEeX Ty CUMBOJIaMK -AP- 1 TeKyIIUM
3Hayenuem BIIN);

,_
i
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0) Knonkoit ﬂ? IIPOU3BECTH BXOJ B peKuUM penaktupoBanus BIIN, 3Hauenue nepBoro paspsiaa TeKymero
BIIN naunHaeT MHUTaTh;

B) Koppekuusi 3HaueHHs] MUTAIOLMIErO0 CHUMBOJIA (B TOM 4YHUCJE JCCATUYHOM TOUYKH) OCYIIECTBISETCS
KHONIKOW U, mepexo/1 Ha CIEAYIOIUNA pa3psl — KHOIKOMN G, COXpAaHEHUE BBEACHHOI'O 3HAYEHUS BBIMOJHIECTCS
KHOIIKOH

IIpumeyanue: MOKHO OTKa3arbCs oT u3mMeHeHnus BIIM, yaepkuBas KHONKY G HE MeHee 2 ¢, IPU 3TOM
OyZeT BBIIIOJHEH [IEPEX0]] B OCHOBHOE MEHIO.

YcraHoBKa HUKHET0 Mpeaeia usMepeHnst
Onepanusi ycTaHABJIMBAET BeJIMYMHY JaBJIEHUS, 0TOOpPa)kaeMyl0 TOKOM 4 MA.

a) Boiitu B MEHIO U ITOCIEI0OBATEILHBIM HaXKaTUEM KHOIIKH ,I[06I/ITBCH IMOABJICHHA HA MHAUKATOPEC PaHEC

YCTaHOBJIEHHOTO 3HAYEHUS HIKHETO Tpe/Iesia u3MepeHus (epeKIrYeHne Mex 1y cuMBosiamu -HP- u Texymmnm
snauenuem HIIN);

|
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6) BoimosmHuTh 1eHCTBUSA, aHAJIOTUYHBIE AEMCTBUSIM T10 IL.II. 0)...B) ycraHoBku BII.
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Bei0op ypoBuss ALARM BbIXogHOro curaana

a) BBIMOMHUTE BXO/ B MEHIO;

6) ITocnenoBaTenbHO HAXKUMATh KHOIIKY & J0 MOSABJICHUSA CICAYIOIUX CUMBOJIOB.

I'I

i l_l-

B) KHomnkoit ok NPOM3BECTH BX0OJ B MHAUKaLuio ypoBHd ALARM BeixoaHoro curnana. B Hamewm ciyuae

HxHUM ypoBeHb ALARM:

—

Ll
B

-

L)
|

-

R

L

B) [loBTOpHOE Ha)xaThe KHOIKU ki IIPOM3BOJUM BXOJA B pexuM penaktupoBaHus yposHs ALARM
BBIXOJTHOTO CUTHAJIa, HA MHIUKATOPE HAUMHAET MEpIaTh paHee YCTaHOBIeHHbIN ypoBeHb ALARM,;

r) KHOHKOI?IGI/BMeHHTL ypoBenb ALARM;

1) Knomnkoii & BO3MOYKEH BBIXOJI U3 pexknMa penaktupoBanus ypoas ALARM 6e3 coxpanenst.

¢) Kunomnxkoii ki coxpaHuThb BbiOpaHHbIN ypoBeHb ALARM, cumBon yposust ALARM nepecraer mepuats;

x) Knonkoit GHpOI/ISBCCTI/I IIEpEXO0/] B CICAYIOUIUN PEXKUM MEHIO WIM KHOIIKOMN

PEIKUM U3MCPCHUSA

IMPOU3BECTU BBIXO/ B

IIpumeuanue: pu OTCYTCTBUHU JCHCTBUH (Ha)KaTHsl KHOTOK), yepe3 10 ¢ mpon3oiaeT aBToMaTHIECKUI

IIEpEX0/l B PEKUM U3MEPEHUSI.

Bri10op Bpemenu ycranoByieHus (1eMn@pupoBaHusi) BLIXOJHOI0 CUTHAJIA

a) BrInosHUTE BXOJ B MEHIO;

6) [locrnenoBarenbHO HAXUMATh KHOIIKY & JIO TIOSIBJICHUS CIIEIYIOIIUX CUMBOJIOB!

S

oo

L)
e

i
)

B) BOiiTH B MEHIO Ha)KAaTUEM KHOIKH 0 Ha WHAWKATOPE MOSBISIETCS paHee YCTAHOBICHHOE 3HAUYCHHE
nemrduposanus, Hanpumep 0,4 c:

T
[
'-

o

-

l

||

o

T') BoiiTn B pe’knM peaKTUPOBaHUs HAXKATHEM KHOTIKH ki 3Ha4YeHNE BPEMEHU HAYHET MEpLATh;

1) U3MeHUTH 3HAYEHHE KHOTKOM G, BbIOpaB HeoOxoaumoe 3HadeHue u3 psaaa 0.0c; 0.2¢; 0.4c¢; 0,8c; 1.6¢;

3.2¢; 6.4¢c; 12.8c; 25.6¢; 50c; 75¢;

100c;

e) Knomxoit & BO3MOJKEH BBIXOJl U3 PEKUMA PEIAKTUPOBAHUS BPEMEHHU 0€3 COXpaHeus.

) Knonkoit * COXpaHUTh BRIOPAHHOE 3HAUYCHHE. 3HAUCHUE BPEMEHU TIEPECTACT MEPLATh.

3) Ilepexon B ciieayroUIuii pesKUM — KHOIIKA &, B PEXHUM U3MEPEHUs — KHOTIKa
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Bb100p BBIXOIHOI XapaKTepHCTHKH

a) BBIMOMHUTE BXO/ B MEHIO;
0) [locrnenoBarenbHO HAXUMATh KHOIIKY @ IO TIOSIBJICHHSI CTICAYIOLIUX CHMBOJIOB!

O
Jnc

B) BoiiTn B MeHIO HaKaTHEM KHOIIKHA * Ha MHAUKATOPC IMOABUTCA PAHCC YCTAHOBJICHHAA XapaKTCPHUCTHUKA

/™

BEIXOJHOI'O CUTHAJIA:
JIMHENHAS

-

'
v

Mo
o
|

¢ pyHKUUMEH N3BICUYEHUS KBAAPATHOTO KOPHS

§

- g
|

'

e ~
n—.\_'
_ e

J

-
m

l

T') Bxox B pexuM pelakTHPOBAHMS OCYIIECTBIISETCS KHOIKOM C(Q? 3HaueHUE XapaKTePUCTUKU HAYMHAET
MepLaTh;
1) Knomnkoii v BO3MOYKEH BBIXOJI U3 PEeXKHMa PEJaKTUPOBAHUs O€3 COXpaHeusl.

C) H3meneHue XapaKTCPUCTUKHU ITPOU3BOAUTCH KHOMKOH G, COXPAHCHUC — {\\?,

k) [lepexon B ciueayronuil MyHKT MEHIO — KHOIIKA V', B PEXUM U3MEPEHUS —

IIpumeuanue: nuHeHas XapakTepucTUKa OyIeT JMHEHHO-BO3pacTalollel B TOM Cilydae, €Clid 3HaueHHe
BEPXHETO Mpejena M3MEpPEHMs BbIIIE 3HAUCHUS HIDKHErO Npejena M3MepeHHs M JMHEeHHO-yObIBaromeil B
MIPOTUBOIMOJIOKHOM CITy4ae.

Kanun6poBka naTuuka
a) Boiitn B MeHIO 1 IIOCJIICAOBATCIIbHBIM HAXaTHUEM KHOIIKHU & I[OGI/ITBCSI IMMOABJICHHUA HAa HWHAUKATOPC

cuMBOJI0B «CAL»:

=0
.=

—

6) BoiiTu B MeHIO KaaHOPOBKU KHOTIKOM w3 U BBIOpATh BapHAHT KATMOPOBKU KHOIIKOM {};
B) KanuOpoBka HIKHEro MpeieIbHOr0 3HaYEHHS BBIXOJIHOFO CUTHaja 0TOOpa)kaeTcsi CUMBOJIAMHU:

.LV ,U 0

]
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BXOJl B 3TOT PEXKUM OCYIIECTBIISACTCS KHOIMKON 52?, MPU 3TOM CHUMBOJIBI HAYHYT MUTaTh, YBEIMUYCHUE WIIH
yYMEHbIIIEHUE BETUYMHBI CUTHAja, KOHTPOJIUPYEMOTO BHENIHMM O3TaJOHHBIM HPUOOPOM, OCYIIECTBISETCS

KHOIIKaMU & u v COOTBETCTBEHHO, COXPAaHEHUE U3MEHEHHOIO 3HAUYCHUS — W ;
') KanuGpoBKka BEpXHETO NPEAEIBHOrO 3HAYEHHS BHIXOHOTO CUIHAJIA OTOOPAKAETCS CUMBOJIAMU:

U3MECHCHUC MW COXpaHCHHUEC IOACTPOCHHOI'O 3HAYCHHA aHAJIOTHYHO ,I[GI\;ICTBI/IﬂM 110 KaJ'II/I6pOBKe HWXXHETO
NpeaACIIbHOIO 3HAYCHUS CUTI'HAJIa,

I[Ipumeyanue: TOYHOCTh MOJCTPOHKH 0Ooux mapamerpoB — He MeHee 0,005% muanazoHa M3MEHCHHS
CHUTHAJIA;

1) KanuOposka «nymns» AL nponsBoauTCs Mpy CHMBOJIaX HA SKpaHE:

KHOIIKa i‘:? OCYHICCTBJIACT BXOA B PCXKUM KOPPCKIUHU (I/IHI[I/IKaTOp JOJIDKCH MI/IFaTB), MNOATBECPIKACHUC

KaJII/I6pOBKI/I OCYHICCTBIACTCA MOBTOPHBIM HAXATUCM KHOIIKH , HOpu OSTOM MHUIAaHUC MHHIAMUKATOPA
IpeKpamacTCsa — KaHI/I6pOBKa OCYHICCTBJICHA M BBIIIOJHACTCA IIEPEXO] K CICAYIOLNIEMY 3TaIly KaJ'II/I6pOBKI/I.

Ipumeuyanue: KaIMOPOBKA «HYJS» OCYIISCTBIISICTCS TOJBKO TpU Tojade jaaBieHus pasHomy HITU
nmosib3oBarens +£5% OT auanazoHa. B mpoTwBHOM ciyuyae KamuOpoBKka mposeneHa He Oynmer! Ha skpane
0TOOpPa3UTCS MPU3HAK OMUOKH KaTHOPOBKH:

e) KannbpoBka nuana3zoHa u3MepeHuil Npou3BOAUTCS MIPU CUMBOJIAaX UHAMKATOpA!
{— - - S

) |J =.l ]
Q]

KHOIIKOM i?\? OCYHICCTBIIACTCA BXOA B PCIKUM KaJ'II/I6p0BKI/I, ciaeayromee €€ HaKaTHue BBIITOJHACT OIICpAaIlUiO

KaJIMOPOBKH, BBIXOJ B MEHIO 0o0Jiee BBICOKOTO YpPOBHSI MPOUCXOIHUT IMPU HAKATUU KHOMKK U, a Tpu ee
yaepkaHuu 0ojee 2 ¢ — BBIXOJI B PEKUM U3MEPEHHIA.

IIpumeuanue: KaTMOPOBKa «IHaNa3o0Ha» OCYIIECTBIIETCS TOJIBKO MPH Mojade AaBieHus pasHomy BITU
nosib3oBarens +5% oT amanazoHa. B mpoTrmBHOM ciydae kanmOpoBka mposeneHa He Oymer! Ha skpane
0TOOpa3uTCs MpHU3HAK OMIMOKU KaTuOPOBKU:

A B4 J

Crpanuna 96 u3 109 AT'BP.406239.001-12PD_u3m.22.4



[Iponomkenne npunoxenus E

x) KannOpoBka 3HaueHuUs 1aBIeHUA JaTYHKA 110 STAJIOHHOMY IpUOopy:

Mi_ J0
J- l::l-l.

KHOIIKOH ‘ilrl? OCYHICCTBJIACTCA BXOJ B IOAMCHIO KaJ'II/I6pOBKI/I SHAYCHUA MNAaBJICHUA HAaTUHUKaA IO 3TAJIOHHOMY

npubopy. Knomnkoit @ BBIOMpPAEM OJIMH U3 IIYHKTOB MIOJIMEHIO:

|. Kanubpoka «Hys»:

Pesynaprarom  nmaHHOM — KanmuOpoBKM — OyOeT COBUT  BCEM  XapaKTePUCTHUKHM Ha  BEJIUYUHY
BBIYMCIICHHOW KOPPEKLIUU, CM. PUC:

+A

wakcamanosas ocananns soppesns A = 5% or P,

Il. KamuOpoBka «auarma3oHay:

PesynbraTroM naHHON KanuOpoBKM OyAeT M3MEHEHHE YIJla HAKJIOHA XapaKTEepUCTHKH HA BEJIUYMHY
BBIYHCIICHHOW KOPPEKIIUH, CM. PUC:

I
|
|
|
|
|
|
9 P, PA P, PA P,

1 e

macaassan venws woppensn A = 5% or P,
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IIpuMeyaHue: B TaHHOH KaIMOPOBKE «AHANa30Ha» KAIMOPOBKY JTy4Ile J1eIaTh P IaBICHUN OJIU3KOM K
BIIN nonwp3oBarens, win k BITM-HITN nons3oBarens mis JIB. B aToM ciiydae natdyuk TOYHEE MOJACTPOUTCS K
3TaJIOHY.

Ilocne BBI60pa HaXXUMAaCM KHOIIKY Elr:? " ICPEXOJUM B PCIKUM BBOJA TEKYHIEr0 3TAaJOHHOI'O JaBJICHUS
IIOAaHHOI'O Ha JaT4YHK.

Koppekuus 3HaueHuss MUTAIOMIETO CHMBOJIA (B TOM YHCJE JECITHYHONW TOYKH) OCYIIECTBIISETCS KHOIKOMN 4},

nepexon Ha CJIC,Z[YIOH_II/Iﬁ pa3psan — KHOIIKO# @, COXPAHCHUC BBCACHHOI'O 3HAUCHU A BbIIIOJIHACTCA KHOIIKOM %r:?

IIpumeyanue: MOXKHO OTKA3aThCs OT BBEJCHUS 3TAJIOHHOIO JIABJICHUS, YACPKUBASI KHOIIKY {}He MeHee 2
CEK, MPHU 3TOM Oy/I€T BBINIOJHEH MEPEX0/ B OCHOBHOE MEHIO.

IIpumeyaHue: Mpy BOSHUKHOBEHUHU OIMOKH B TIpoIiecce KaTMOPOBKH, KAIHOPOBKa MpoBeieHa He OyaerT!
Ha skpane oToOpa3uTcs Npu3HaK OMHUOKU KAINOPOBKU:

N I
RN R )

Ycranoska PIN kona Ha u3MeHeHMe mapaMeTpoOB

a) YcranoBka/m3menenue PIN ko1a BBITIOJIHSIETCS TP BBIOOPE IMTyHKTAa MEHIO C CUMBOJIAMH MHIMKATOPA:

€CJIM KO HC YCTAHOBJICH, CUMBOJIBI.

B ClIydya€ €ro YCTAHOBKHU HJIM CHUMBOJIbI «Erry Ipu YCTAaHOBJICHHOM KOJIC€ H TpEX TIOIbITKAX €Tro
HCIIPAaBHUJILHOI'O BBOJA,

B) MOBTOPHOE Ha)KaTHE KHOTIKH ki MIO3BOJIIET BOMTH B PEXXHUM PENAKTUPOBAHMSI, IPA 3TOM HAa HHAUKATOPE
HaYMHAET MUTaTh NEPBBIA pa3psl:

I') U3MEHEHHE 3HaUeHUs pa3psaa MPOU3BOAUTCS KHOIIKOM G, nepexo/ K CIEAYIOLIEMY pa3psily — KHOIKOH
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J1) COXpaHEHHE BBEJCHHOTO KOJa B Cilyd4ae, €CIM OH He ObLI YCTaHOBIICH, NMPOU3BOAMUTCS KHOIKOM
, OTKa3 OT BBOJIa C BO3BPATOM B OCHOBHOE MEHIO ITPOU3BOJUTCS YIAEPKaHUEM KHOIIKU & HE MEHee 2 CeK;
e) 3aBepuienue BBoaa PIN koxa B citydae, eciii OH ObLI paHee YCTAHOBJICH, TOKE BBIMOJIHSACTCS KHOTIKOM

, IPU 3TOM Ha UHAUKATOPEC MOABATCA CUMBOJIbBI «PASS» co cusTueM 3al0WTHI IPpHU COBIIAACHHUU KOJAa C paHCC

YCTaHOBJICHHBIM;
) TIPU OTPULIATEIILHOM pe3yJIbTaTe MPOBEPKH KOJIa HA MHJIMKATOPE MOSIBATCS CUMBOJIBL:

W '

[ e
e

< >

< P ¥

-
I- S S G SO e
IIpumeuanus:
1. BbIX01 B OCHOBHOE MEHIO OCYILECTBIIACTCS YAEPKAHUEM KHOIIKH G HE MEHee 2 CeK.
2. 3amura PINKogoM OT u3MEHEeHUs MapaMeTpOB HAUMHAET JIeHCTBOBATh Cpa3y MOCie BO3BPALCHUs

B PEXXHUM HM3MEpeHUH. J[JIsl MOTHOTO CHATHUS 3allWTHI TOCJIE BBOJA MPABHILHOTO KOJIa HEOOXOIUMO B PEKHME
«Cod» ycraHoBHUTh ¥ coxpaHuTh 3HaYeHHEe «0000», 9TO COOTBETCTBYET OTCYTCTBHIO KOJIA.

3. Omnepanus BBeacHust PIN koga nomyckaer 2 ommOOYHBIX MOMBITKH, IMOCIE 3 OCYIIECTBISETCS
BBIXOJI B PEXUM H3MEpPEeHHH ¢ OJOKMPOBKOI MOIBITOK BBOJA KOJAa HAa CPOK HE MEHEe CYTOK (10 BpEeMEHH
HapaboTku jaaruvka). UHaukamus OJIOKHMPOBKHU MPOU3BOJUTCS BBIBOJIOM Ha WHIUKATOP MHUTAIOIIMX CHUMBOJIOB
«Erm.

B03BpaT K 3aBOACKHM HaCTPOﬁKaM

a) [TosiBneHNe CUMBOJIOB:

A—

-

5, . l
R G

IIpu ABMKCHUU I10 ITYHKTaM MCHIO YKa3bIBA€T HA ITYHKT BO3BpaTa K 3aBOJICKUM HaCTpOﬁKaM;

6) BXOJ B PCKUM OCYHICCTBIIACTCA KHOMKOH , IIOCJIC 4€T'0 CUMBOJIBI HAYNMHAKOT MUI'aTh,

B) BO3BpaT K 3aBOJICKMM HAcCTpPOHKaM OCYIIECTBISETCS MOBTOPHBIM Ha)kKaTHEM *, npu 3ToM Oyjer
BBIIIOJIHEH II€pe3aIlyCK JaT4uKa;

F) OTKa3 OT OII€palMu C BBIXOAOM B PCIKHUM U3MEPCHH BBITTOJIHACTCS KHOIIKOM G
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OTtolpaxeHnue NOCJeJHUX 3aPerHCTPHUPOBAHHBIX OIINOOK (MpeaynpesKaeHHil)

a) Boiitu B MeHIO B OCICAOBATCIIBbHBIM HaXaTUEM KHOIIKHU & I[O6I/ITI)C$[ MOSBJICHUS HAa WHAHUKATOPC
CHMBOJIOB:

6) BoiiTi B MEHIO 3apEeTUCTPUPOBAHHBIX OIINOOK KHOTIKON ok, U BBIOpATh TUIBI OIINOOK &;
B) OroOpakeHHe MOCIEAHUX 3apETUCTPUPOBAHHBIX OIIMOOK (MpEeAyNpexIeHHi), CBI3aHHBIX C
YCTPOUCTBOM, OTOOPaKAETCSI CAMBOJIAMH:

‘ 4

[

__
1)

'F
i
I

I) BOHTH B PEXKHUM IPOCMOTpPA KHOIKOU 5?3, P ATOM Ha HHJUKATOPE IMOSBHUTCS KOJ IOCIICIHEH
3aperuCTPUPOBAHHON OMMOKHU uiH npenynpexaeHus B Buae «XY NNy,
rmue X — HOoMep coobmieHust ot 9 10 0 (9 — mocnegHee IO BpEMEHH ),
Y — cumBou E B ciryuyae ommOku mim P (Precaution) npu Hainu4auu nperynpexieHus;
NN — kox ommOku (IpeaynpexACHUS) 1151 UACHTUDUKAITTN

1) IPOCMOTP 3HaYCHUH (IIEPeX0/] K CIEAYIOIIEMY COOOLIEHHIO) TPOU3BOAUTCS KHOIIKOM {}, BBIXOJ] B MEHIO

0oJiee BBICOKOTO YPOBHS — KHOTIKOW U
¢) OToOpaskeHHe MOCIIeHUX 3apETUCTPUPOBAHHBIX OLIHOOK (TIPETyTIPEKACHHI), CBSI3aHHBIX C ITPOIIECCOM,
0TOOpa)kaeTcsi CAMBOJIAMH:

[

—
)
.
“

.
' -

) BOMTH B PEXHUM IMPOCMOTPAa KHOIKOW *, NPU ATOM Ha WHAWKATOPE TOSBUTCS KO IOCIETHEH
3aperucTpUPOBAHHOM OmMOKHU UK npenynpexaeHus B Buae « XY NNy,
rje X — HoMmep coobmierus ot 9 1o 0 (9 — mocneaHee Mo BpeMeHn);
Y — cumBou E B ciryyae ommOku nim P (Precaution) npu Hanu4aum nperynpexieHus;
NN — ko1 omnOKu (MpeaynpekaeHus ) sl UIeHTUPUKALUN

3) IPOCMOTp 3HAUEHUH (Mepexo/1 K CIEAYIOIEeMY COOOIIECHHIO) MTPOU3BOIUTCS KHOMIKON &, BBIXOJ1 B MEHIO

6oJiee BBICOKOT'O YPOBHS — KHOTIKOW I
Konp! ommbok (mpenynpexaeHuii) npuseneHsl B Tadu. E.5.
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Ilepekatouenne Bepcuu nporoxosaa HART

a) Boiitu B MeHIO U MOCJICAOBAaTCIBbHBIM HaXXaTHEM KHOIIKH @ I[06I/ITBC${ IMMOABJICHUA Ha WHIAMWKATOPC

cUMBOJIOB «Hart»:
IFI |
H'I 17 C

6) Knormkoi ‘iﬂ? OCYIIECTBIISIETCS BXOJ] B MEHIO Hart, mociie uero Ha HHAMKATOPE BHICBEYNBAIOTCS CHMBOJIBI
«Adr»:

_Hdr

B) [TOBTOpHO Ha)KaB Ha KHOIKY ‘i:].?, KOTJIa Ha HHAUKATOPE O0TOOPaXaroTCsi CUMBOJIBI «Adr», BBICBETATCSI
CHMBOJIBI, OTOOpaKAIOIIME TEKYyIlIee 3HAYCHUE ajjpeca CBsI3H MpoTokosia Hart, Hanpumep «0»:

Lo
o

B) /s HacTpoiiku napameTpa Adr He00X0IMMO Ha)KaTh KHOTIKY %T?, MI0CJI€ Yero CUMBOJIBI, 0TOOpaXkaeMble
Ha uHAUKarope (Hanpumep, «0»), HAYHYT MUTaTh.

r) Knonkamu V u yCTaHaBJIMBAETCS HEOOXOMMOE 3HaUeHHEe apameTpa Adr:
1) nns Hart v.5 3nauenne Adr MOKHO BBICTaBUTH B auamazone ot 0 o 15.
2) niis Hart v.7 3Hauenne Adr MOKHO BBICTaBUTH B Iuamnasone ot 0 10 63.
n) Kuomnxkoit G BBITIOJHSETCSL BBIXOJ U3 peXUMa pelakTHUpOBaHHUs 0e3 COXpaHEHHs] BbIOpaHHBIX
apamMeTpoB.

e) CoxpaHeHrne BBIOPAHHOTO TIapamMeTpa BBIMOIHSIETCS KHOITKOMN ST? [Tocnme yero KHOMKOH @
BBITIOJIHAETCS BBIXOJ1 U3 MTOAMEHIO.

*) Haxomscb B MeHio Hart, korga Ha WHAMKATOpE OTOOpakaroTCs CHUMBOJIBI «Adr», KHOIMKOM {}
OCYIIECTBIISIETCSI TIEPEXO/ K CIEAYIoUleMy MOAMeHI0 — «UErM), B KOTOpOM OCYIIECTBISIETCS BBHIOOP BEpCHH
npoTokoja Hart:

3) HaxxaB Ha KHOTIKY %T?, KOT/Ia Ha WHIUKATOPE OTOOPaKAIOTCS CUMBOIIBI «UED), BRICBETATCS CUMBOIIBI,
Harpumep, «-H7-»:
S A —

) Jl7nst mepexioYeH s BepCUH MpoTokosia Hart Heo0Xo 1Mo MOBTOPHO HAXATh HA KHOIIKY 52?, 0CJIe Yero
otoOpakaeMble Ha MHIMKATOPE CUMBOIIBI (HaripuMep, «-H7-») HauHyT MUTaTh.

k) KHomnkoil U ocymiecTsisiercst BBIOOp Bepcuu mpoTokosia Hart:
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oo

al
|

J

N

PO

J'I) I[aﬂee, AHAJIOTUYHO IIYHKTaM «II», «E».

H) Haxomscr B Mento Hart, xorga Ha uHAMKaTOope OTOOpakaroTCsl CUMBOJIBI «UEM), KHOIKOM {}
OCYILIECTBIISICTCSI TEPEX0Jl K CIEAYIOIIEMY IOAMEHI0 — «CUI», B KOTOPOM MOYKHO OTKIIFOUHTBH/BKIIOYUTH
3aBHCUMOCTh BBIXOJHOI'O aHAJIOIOBOI'O CUTHANA OT JAABJICHMS:

e =
curc

0) HaxxaB Ha KHONKY *, KOTJja Ha MHJIUKATOpPEe OTOOPaXaroTcs CUMBOJIBI «CUITY, BHICBETATCS CUMBOJIBI,
Harpumep, «0ny:

g
gn

I/I) 21.]'[5[ TOTrO, 4TO BKJIFOYNTH/OTKJIIOUYUTE 3aBUCHMOCTE aHAJIOI'OBOI'O BBIXOJHOT'O CHIHaJla OT JaBJICHUA

HEO00XO/MMO IOBTOPHO Ha)KaTb HA KHOIIKY *, rocjae 4ero oToOpakaeMble Ha HMHIUKATOPE CHUMBOJIBI
(Hampumep, «-0N-») HAYHYT MUTaTh.

k) Knomnkoit ‘U ocymiectsisiercst BBIOOp Bepcuu mpoTokosia Hart:

1) Jlanee, aHAJIOTHYHO MTyHKTAM «J1», «e».
Ipumevanue: BEIOOP MOJMEHIO CUIT BO3MOXKEH TOJIBKO IIPU YCTaHOBKE MpoTokona Hart v.7 (cm.1m.x).

Pe:kum BbIBOIA 3HAYEHHU I IIepEeMEHHbIX HA HHAUKATOP

a) BoliTu B MEHIO M TOCIIEOBATEIbHBIM HA)KaTHEM KHOIIKU @ TOOUTHCS TIOSIBIICHUSI HA WHAUKATOPE
cUMBOJIOB «Ind»:

Ha MWHAMKATOp BBIBOAMTCSA TOJIBKO TI€PBUYHAS IE€pEeMEHHas = = = | WM HAa WHIUKATOP

P_tb

BBIBOJUTCA: IICPBHUYHAA IIEPEMCHHA, BTOpUYHAA ICPEMCHHAA U TPETUYHAA ICPEMCHHAA

JUISL BBIXOZA U3 PEKMMA IIPOCMOTPA HAKMUTE KHOIIKY V .
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[Iponomkenne npunoxenus E
s BXOJa B peXUM KOPPEKLUH, PEKMMa BBIBOJA 3HAYEHUHN IEPEMEHHBIX HAa HMHJIMUKATOp, IOBTOPHO

Ha’)XMHUTC Ha KHOIIKY . I/IHI[I/IKaTOp Hayajl MuTaTh. KHOIMKaMM @ n MCHACM 3HAYCHUC TCKYLICTO PCKUMa

BBIBOJIA 3HAYCHUH TIEPEMEHHBIX Ha HWHIWUKATOp, BHIOpaB HEOOXOAMMOE 3HAYECHUE WIH
CoxpaHeHnue W3MEHEHHOTO 3HAYEHUS pexuma BBIBOJIA 3HA4YCHUI IIEPEMEHHBIX Ha

HUHAUKATOP IMPOU3BOAUTCAH KHOIIKOM *, OTKa3 COXpaHCHHA C BO3BPATOM B TCKYLICC IMOJMCHIO MTPOU3BOAUTCA

YIEpKAHUEM KHOIIKH G HE MEHEe 2 CeK;
El N i_

o [lepBuunas nepemennas — JJABJIEHUE:

, Ha HMHAMKAToOp B pabodyeM pexuMmMe C HHTEepBajoM ~3

Ipumeuyanue: npu BeIOOpE
CCKYHbI BBIBOAATCS 110 OYCPEAN:

« Bropuunas nepemennas — MTHAUKALIS TEMITEPATYPBLI MI3MEPSIEMO CPE/IBI
(TEMITEPATYPA CEHCOPA):

o Tpernunas nepemennas — THAVKALIMS TEMITEPATYPbI OKPYKAIOILEN CPEJIbI
(TEMITIEPATYPA KOPITYCA ITPEOBPA3OBATEJIA):

KIc
o o psi_ mmHg

QOOOO
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Tabanna E.5 — Koabl omun0ok 1 npeaynpeskaeHuii, 0TodpaxkaeMbIX HA HHAUKaTOpe

Kon | Onucanue omu0KM WK Npeaynpe:kIeHns Jatuuk/mponecc | Tun
10 Bpak cencopHOro Moaysst Jaruuk E
11 ITpu Brmouennn ganasie ¢ AL gaBieHns He TOCTYIIAIOT JlaTamk E
12 Otka3 cercopa (06psiB/K3) JaTuuk E
13 Het 0OHOBIICHUS 1aBIEeHUS Hatuuk E
14 [Tepenonnenue AL naBnenus Hatuuk E
15 [Ipu Bxmouenuu nanuble ¢ AL Temnepatypsl He MOCTYyNAIOT HaTtuuk E
16 Het 0OHOBIEHNS TeMIIEpaTypsl CEHCOpa JlaTamk E
17 Her o6noBnenus remnepatypst LIATL HaTuuk E
18 OmunbouHBIH TEMIEpaTypHBIH KOJ Jatuuk P
19 [Tepenonuenue AIIII TemnepaTypsl Jaruuk E
20 Hamnpspxenue nepBoro cradmim3aTopa HIKe HOPMBI JlaTamk P
21 Hamnpshxenue mepBoro cTabMIM3aTopa BhIIIE HOPMBI JlaTamk P
22 Her cBsi3u ¢ HHAMKATOPOM Hatuauk E
23 Hanpspkenue 3.3B Huxe HOpMBI Jatuuk E
24 Hanpspkenue 3.3B Boliie HOpMbI Jatuuk E
25 Ommbka cunTaHHbIX JaHHBIX 13 EEPROM AL JlaTauk P
26 daranpHas omuOKa cCunTaHHBIX JaHHbIX 13 EEPROM AIIIT JaTamk E
27 Ommnbka urenust EEPROM LIAIT Hatuuk P
28 daranbHas omubOka ureHuss EEPROM IATT Jatuuk E
31 Ommbka xpaHenus qanapx B O3Y JlaTumk P
32 ®daranpHas omuoka O3Y JlaTauk E
33 EEPROM AIIIT He oTBeuaeT JaTank E
34 EEPROM IIAII He oTBeuaeT JaTtuuk E
35 Ommbka padotel AJIY mporneccopa HaTtuuk E
36 3aiHIanue MepBoil KHOKH JaTamk E
37 3anuImanre BTOPOH KHOIIKH JaTamk E
38 3anunanue TpeTheH KHOMKH Jatuuk E
39 3anunanue KHONKHU «0y» Jaruuk E
45 Huskoe HanpspkeHHe TUTaHUSL JaTYHKa [ponecc P
46 BrIcokoe HanpsokeHHE TUTAaHUS TaTIHKA IIporecc P
47 Brixon naBneHus 3a BEpXHUM IIpesiesl ceHcopa IIponecc P
48 Brixoz maBieHuns 3a HIDKHUHN IpeIesl cCeHcopa [Iporecc P
56 JlaBneHue BhIllle BEpXHEH IPaHUIIBI TOJTH30BATENS ITpomecc P
57 JlaBneHre HUXe HIDKHEH TPaHHMIIbl TIOJIb30BaTeIs! [pomnecc P
58 Temmeparypa Kopiryca BbIIlIe MAKCHUMAJIBHOM [Iporecc P
59 Temmeparypa KopIryca HHKE MHHUMAIbHOMN [Iporecc P
60 TemnepaTypa ceHcopa BbIllle MAKCUMAJIbHOM [Iporecc P
61 TemnepaTypa ceHcopa HH)KE€ MUHUMAJIbHOM [ponecc P
62 TemnepaTypa ceHcopa Bbllle BepXHEH I'PaHHMIIbl TI0Ib30BaTEIs! [pomnecc P
63 Temmeparypa ceHcopa HHXKe HIKHEH IpaHuUIlbl I0JIh30BaTeNs [Iporecc P
64 Temmeparypa cpessl (Kopiryca) Bhlllie BEpXHEH TPaHMIIbI TOJIb30BATENS IIponecc P
65 Temmnepatypa cpeipl (Kopryca) HUKE HHYKHEH TpaHuUIlbl TOJIb30BaTeNs ITponecc P
66 Pe3koe noBBIIIIEHNE TEMIIEpaTyphl CEHCOpa [Tpomecc P
67 Pe3koe MoHMKEHUE TeMIIepaTyphl ceHcopa [pomnecc P
76 LOG 10 nocienHux COOBITHI, CBSI3aHHBIX C JaTYMKOM JlaTunk
77 LOG 10 mociaemHUX COOBITHIA, CBI3aHHBIX C IPOIIECCOM IIporecc
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Ipuaoxkenune U

HMHcTpyKUMs M0 MOHTA:KY Ka0eIbHbIX BBO/IOB

(Ha mpumepe MHCTPYKIIMY 110 MOHTaXY 3aBOJIa B3PBHIBO3AIIUIIICHHOTO 000y IOBaHHUS
000 «Koprem-TI'opanrex»)

KaGenwpuuiii 8Box1 Tina FG11 mig HeOpoHUpOBaHHOTO Kabemus

& V% '717}"\7‘\ Y CocraB Ka0eJIbHOTO BBOJA:
1 xopmyc BBOOA
{_( . 2  YIUIOTHUTEIFHOE KOJIBIIO
[ 3 KOMIIPECCHOHHOE KOJIBIIO
== 4 mpmwKUMHas raiika
_? ‘_1|_\ p

YcTaHoBKa BBOAA
HEAPMUPORANNL KAt 1. HaneTp YIUIOTHUTEIFHOE U KOMIIPECCHOHHBIE
KOJIbIla 2 U 3 BMECTe ¢ raiikoi 4 Ha ka0OeJb,
( ) ) O 2. BBepHYTH Kopmyc BBoJa 1 B obopymoBaHue;

‘|_-,,’L V_b ) 3. 3aTAHYTH raiky 4.

KaGenwpuniti BBoa THna FGALl st 6poHUpPOBaHHOTO Kades

[ToaroroBka apMHUpOBaHHBIX 1 OPOHUPOBAHHBIX Kabenei

IMoxroroBka OpoHH

\ hmin=sricoTa

Puc. A OpOHE32KIMAIOIIETO

7 KoJbIja+t2 MM Makc.
(6pone3axuMaromuit
Kopmyc 6)
Puc.A OtkpbiTue 6poHn
epe]] COCTUHCHUEM C
KOpIycoMm 6 u

o
! 1

OpOHE3KUMAFOIITUM
KOJIbLIOM 7
DKpaHUPOBAHHBIN Kabemns co Kabens ¢ ommeTkoit
KabeIn CTalbHON METaJNINYECKOU
OIUIETKOM JIEHTOU
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CocraB Ka0eJIbHOTO BBOJA

1. xopmyc BBOzA

2. YIUIOTHHUTENHHOE KOJBIO Il BHYTPECHHEH
000J109KH KaOest
BHYTpPEHHEE KOMIIPECCHOHHOE KOJIBIIO
BHEIITHEE KOMITPECCHOHHOE KOIBII0
MIPOMEXyTOYHasI My(dTa
YIUTOTHUTENFHOE KOJIBIIO 7S BHEUTHEN
000JI0YKH

7. 3axuMHas raiika
[TPUMEYAHUE.
IIpy  MoHTake BBOJAa  HEOOXOOUMO  YCTAHOBHUTH
KOMIIPECCHOHHOE KOJIBIIO 3 B COOTBETCTBUU C YKa3aHHOM
Ha HEM TOJIIIHHON OpOHH.

o AW

YcTaHoBKa BBOJA:
Buemmnsas 3auM OpoHH Buytpennssa 1. BBEpPHYTBH KOpIIyC BBOJA lc HpOKHaZ[KOﬁ 2B KopIyc
060104YKa puc A 000J104Ka 060py;:[013aHm
2. HageTh getanu 7, 6, 5 omHy 3a Opyroil Ha kabenb H
D Ha>XUBUTH HC 3aTATruBasi,
\ 3. HajeTh KOJBIO 4 Ha OPOHIO;

4. pacnpaBUTh OpPOHIO AJIS 3aKMMa KOJIbIIa 3 C KOJIBIIOM 4;
¢ 5. moce coearHeHns yOeuThCsl, 4TO CHApYKH HE OCTaI0Ch
OpoHH, T. K. 9TO MOXeT nomenath coopke BBoaa 1. Eciu
= 3TO MPOU3OIIIO0, yIAIUTH TopYaIine GpparMeHTsl OpoHH;

6. BCTaBUTH BHYTPEHHIOIO 000J0YKY KaOemsl B YIZIOTHEHHE
2 u 1Ba coOpaHHBIX Konbla 3 u 4, yOenBIINCH, 9TO OpOHS
HA/ICKHO 3a(UKCHPOBAHA;

7. 3aTAHYTH IpeIBAPUTEIHHO COOpaHHbIC AeTand (CM. 11. 2).
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Hpuioxkenne K

KOIILI KOMILJIEKTOB MOHTAKHbBIX YacTel U JOMOJHHUTEIbHBIX O NOCTABKH

Taoauna K.1 — lonoHuTeIbHBbIE ONIMUA mocTaBku 1 KMY

Kon Onucanue BHemnmuii Bug
SMIC DNEKTPOHHBIHN MACOPT-CKaH HAIMPABIISETCS KOHTPAreHTY B i
SJEKTPOHHOM BUJE MPU OTTPY3KE.
JKIL B KOMIUTEKT MOCTaBKH BKJIFOUEH JIUCT KATMOPOBOYHBIX TAHHBIX i
npeoOpa3oBaTeIsl aBJICHUSI.
JIKJIP B KOMIUIEKT MOCTaBKK BKJIFOUEH JINCT KATMOPOBOYHBIX JTAHHBIX i
peoOpasoBaTelis AaBJIeHU B cOOpE C pa3fesuTeNeM Cpe/l.
I B KOMIUTIEKT MOCTaBKH BKJIFOUEH JIMCT TapaMeTPOB HACTPONKH i
npeoOpa3oBaTesl NaBJICHUSI.
P> B KOMIUIEKT MOCTaBKHU BKIIOYEHO PYKOBOJCTBO IO SKCILTyaTaIlld B i
OYMa)XHOM BHJIC
3Ds TpebyeTcs pa3paboTaTh U MPEIOCTaBUTEL TBEPAOTENbHBIEC 3D-Momenm B i
¢dopmate STP B COOTBETCTBHMH C KOMILJICKTAIMEH JAHHOTO 3aKa3a
ru Tpebyetcs pazpaboTtath U TPENIOCTABHTE rabapuTHBIN 4yepTEX B )
COOTBETCTBHH C KOMILJICKTAIMEH JAHHOTO 3aKa3a
TpebyeTcs pa3paboTaTh KOMILIEKT pabodeii KOHCTPYKTOPCKOM
PKJ JIOKYMEHTalu!, O(pOpPMHUTH M COTIACOBATH B COOTBETCTBUH C -
TpeOOBaHUSIMU KOHTPAKTA HA MTOCTABKY.
HIT20 Humnmens mon cBapky D14d10 u3 HeprkaBeroIeii CTain, B KOMIUIEKTE C
IJIOCKOW MEITHOM MPOKJIAAKOM, ¢ HAKHIHOM Talikoi ¢ pe3rdon M20x1,5
HI20Y Hunmnens noa cBapky D14d10 u3 yriepoanucToit ctaiu, B KOMIIEKTE C
IJTOCKOW MEITHOM MPOKJIAAKOM, ¢ HAKHIHOM Talikoi ¢ pe3rooit M20x1,5
HIT20T Hunnens nox capky D14d10 u3 cramm 091'2C, B KoMILIEKTE €
IJTIOCKOW MEITHOHM MPOKJIQJAKOM, ¢ HAKHIHOHM raiikoi ¢ pe3ndoi M20x1,5
K®b Komnpmo ¢roporracroBoe knamannoro 6ioka BKH3 u BKHS.
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Ta6auna K.2 — Kponmreiinbl KpenuieHus npeodpa3oBareieii J1aBaeHus

[Tponomkenue npunoxenus K

Kog

Onucaune

Buemnmuii Buj

K3

Kponmreitn K3 nmpeanasHaueH 11t KperieHUs JaTIUKOB
JIaBJICHUS C IMAMETPOM KopItyca 27 MM Ha IIOCKYIO
naHenb. Marepuan — OMHKOBaHHAS CTallb.

K3n

Kponmrreitn K31 npenHa3sHaveH sl KpEeTUIeHUS JaTIUKOB
JTABJICHUA C TUAMETPOM KOopIyca 27 MM Ha ITOCKYIO
naHens. Marepuan — Hepxkaseromas ctans 03X17H14M3
(amamor AISI 316L).

CK(IN)

Kponmreitn CK(/I1) npenqnazHaveH aist KperIeHHst
JATYNKOB JaBIIEHUS C AMaMeTPOM Kopiryca 27 MM Ha TpyOy
050 MM (2") Wm Ha TUIOCKYIO TaHeb. MaTepuan —
OIIMHKOBaHHAs CTallb.

CKu(JIN)

Kponmrreitn CKu(11) npenHazHaueH A KperaeHus
JaTYMKOB JAABJICHUS C JUaMETPOM Kopiyca 27 MM Ha TpyOy
050 mm (2") W Ha TUIOCKYIO TaHeNb. MaTepran —
HeprkaBetomias cranb 03X17H14M3 (ananor AISI 316L).

CKD

Kponwrreitn CK(1) npeanazHaueH 1uist KperuieHus
JaTYMKOB JAABJICHUS C JUaMETPOM Kopiyca 27 MM Ha TpyOy
50 MM (2") wm Ha TUTOCKYIO TTaHeb. MaTepuai —
OLIMHKOBAHHAsl CTallb.

CKn(11)

Kponmrreitn CKu(/1J]) npeanasnayen 1ist KperuieHus
JaTYMKOB JABJICHUS C JUaMETPOM Kopiyca 27 MM Ha TpyOy
050 MM (2") Wm Ha TUTOCKYIO TTaHeNb. MaTepuan —
Heprkaseromas cranb 03X17H14M3 (ananor AISI 316L).

Kponmreiin T npenHa3HaueH 11 KpEIIeHUs KJIanaHHbIX
omoxoB(ManudoasaoB) BKH3, BKHS Ha TpyOy @50 MM
(2") mnu Ha MIOCKYyIO MaHenb. Marepuai — OMHKOBaHHAS
CTalb.

TH

Kponurreitn T npeaHazHaueH Uisi KPETUICHUS KIIATTaHHBIX
omoxoB(manugonsaos) BKH3, BKHS na tpyOy 950 MM
(2") nnu Ha MIOCKYIO MaHeNs. MaTteprai — Hep KaBerotas
crans 03X17H14M3 (anamor AlSI 316L).
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Ipuaoxkenne H

HOpMaTI/IBHbIe JOKYMEHTDBI

I'OCT 31610.0-2019 (IEC 60079-0:2017) B3psiBoomnacusie cpeanl. Hacts 0. O6opynosanue Oormme TpeboBaHuMs.

I'OCT 31610.11-2014 (IEC 60079-11:2011) B3psiBoonacusie cpeabl. Hacts 11. OG0pymoBaH#e ¢ BUIOM B3PbIBO3AIHTHI
"HCKpoOe3omacHas dIeKTpuaeckas uemnb i

I'OCT IEC 60079-1-2013 BspeiBoonacueie cpeasl. Yacte 1. OOopynoBaHwe ¢ BHIOM  B3PBIBO3AIIUTHI
"B3pBIBOHENIPOHHLIAeMBIE 0000uKH "d"

TI'OCT 31610.19-2022 (IEC 60079-19:2019) BspriBoonacHsie cpensl. Hacts 19. PeMOHT, IpoBEpKa U BOCCTAHOBIIEHHE
3JIEKTPOOOOPYIOBAHUS

I'OCT IEC 60079-14-2013 B3psiBoonacusie cpeabl. Yacte 14. [IpoektupoBanue, BHIOOP 1 MOHTaX 3JIEKTPOYCTAaHOBOK
I'OCT IEC 60079-17-2013 B3speiBoomacubie cpeasl. Yacts 17. IlpoBepka W TeXHWYECKOE OOCITY)KHBAHHE
3JIEKTPOYCTaHOBOK

PJ1 16.407-2000 DnexTpoobopyaoBaHye B3pbIBO3aIKIIEHHOE. PEMOHT.

ITYD IlpaBuna ycTpoiCcTBa DIEKTPOYCTAHOBOK

[IT23II [IpaBuna TeXHUYECKOH SKCIUTyaTallK 3JIEKTPOYCTaHOBOK MMOTpeOuTeNeH

IIpaBuia no oxpaHe TpyJa IpH dKCILTyaTalldu 3IeKTpoycTtaHoBok» [IOTIY 2014

TP TC 012/2011 Texuudeckuii pernameHT TamoxkeHHoro coro3a. O Oe3omacHOCTH 00OpymOBaHUS sl pabOTHI BO
B3pPBIBOOMNIACHBIX Cpeax

TI'OCT P 52931-2008 [Tpubops! KOHTPOJIS B PETYIHPOBAHUS TEXHOIOTHIECKUX MPorieccoB. OOIMMe TEXHIIECKIE YCIOBHS
I'OCT 14254-2015 (IEC 60529:2013) Crenenu 3amuThl, odecneurBaemblie ooonoukamu (Kox IP)

[IpaBuna knaccupUKAIUKA U TTOCTPOUKH MOPCKHX CYIIOB

I'OCT IEC 61643-11-2013 YcrpoiicTBa 3alIMTHI OT MEpeHaNpsHKeHU HU3KoBoIbTHBIE. Y a ¢ T b 11. YcTpolicTBa 3amuTh
OT MepeHaNnpsDKEHHH, MOJCOEANHEHHbIE K HU3KOBOJIBTHBIM CHCTEMaM paclpelesieHus 3JIeKTposHepruu. TpeOoBaHus u
METO/bI UCIILITAHUH.

I'OCT 30804.4.4-2013 (IEC 61000-4-4:2004) CoBMECTUMOCTh TEXHUUECKHUX CPEACTB JIEKTPOMArHUTHAS. Y CTOIYMBOCTh
K HAaHOCEKYH/JHBIM UMITyJIbCHBIM [TOMeXaM. Tpe0OBaHMs U METO/bl UCIIBITAHUH.

I'OCT 30804.4.3-2013 (IEC 61000-4-3:2006) CoBMECTUMOCTh TEXHUYECKHUX CPEICTB JIEKTPOMArHUTHAS. Y CTOHYHBOCTh
K Pagro4acTOTHOMY 3JIEKTPOMAarHUTHOMY IouIt0. TpeGoBaHMs U METOIbI MCTIBITAHUM.

I'OCT 30804.4.2-2013 (IEC 61000-4-2:2008) CoBMECTHMOCTh TEXHUYCCKHUX CPEACTB JIEKTPOMArHUTHASL. Y CTOHYHBOCTh
K DJICKTPOCTATHYCCKUM pa3psijaM. TpeOOBaHUS U METOJIbI UCIILITAHUH.

I'OCT IEC 61000-4-6-2022 DnekrpoMarHuTHas cOBMECTHMOCTh. YacTh 4-6. MeToibl MCIBITAHUM M H3MEPEHHI.
VY CTOHYMBOCTD K KOHIYKTHBHBIM IIOMeXaM, HaBEJEHHBIM PaH04YaCTOTHBIMU TIOJISMH. .

I'OCT IEC 61000-4-8-2013 DneKkTpoMarHuTHasi COBMECTUMOCTh. YacTh 4-8. MeTo/ bl HCIIbITAaHUN ¥ U3MEPEHHIA.
UcnpiTanus Ha yCTOHYMBOCTS K MATHUTHOMY TIOJIO MTPOMBIIIIEHHON YaCTOTHI.

I'OCT IEC 61000-4-9-2013 DmexrpoMarauTHasi COBMeCTUMOCTh. YacTte 4-9. MeTonasl WCHBITAaHUH W W3MEPEHUU.
WcnbITanus Ha yCTOWYMBOCTH K MIMITYJIbCHOMY MarHUTHOMY TIOJTIO.

I'OCT IEC 61000-4-10-2014 OnextpomarHutHas coBMecTMMOCTh. YacTp 4-10. MeToabl MCHBITaHUA U HM3MEPEHU.
VcnpITanus Ha yCTOHYMBOCTD K KOJI€0ATEIbHOMY 3aTyXaloIleMy MarHUTHOMY IIOJIIO.

I'OCT IEC 61000-4-5-2022 DnexkrpomarauTHas cOBMECTHMOCTb. YacTb 4-5. MeTojbl UCHBITAHUNA W W3MEPEHUIA.
HcnbiTanue Ha yCTOMYMBOCTD K BRIOPOCY HANPSHKCHUS.

I'OCT 30805.22-2013 (CISPR 22:2006) CoBMeCcTHMOCTh TEXHHYECKHX CPEACTB 3JeKTpoMarHutHas. OO0opynoBaHue
UHDOPMAIMOHHBIX TEXHOJIOTHH. PaJIMOTIOMEXH UHTyCTpUaIbHbIe. HOpMBI M METOIBI H3MEpEHHIA.

I'OCT 12.2.052-81 O6opynoBanue, padoTatoliee ¢ ra3000pa3HbM KuciiopogoM. Ooiue TpedoBaHus: 0€30MaCHOCTH.
I'OCT 15150-69 MamwmHbl, TpuOOPEl U APYTrUe TEXHUUYECKUe u3aenus. VICToMHeHus ais pa3iuyYHBIX KIMMATHIeCKUX
paiionoB. Kareropuu, yciioBus 3KCIUTyaTallMd, XpaHEHUsS U TPAHCIOPTHPOBAHUS B YAaCTHU BO3AEHCTBUS KIMMAaTHYECKUX
(akTOpOB BHELIHEH CpelIbl

I'OCT 23216-78, U3nenus 3neKTpOTEXHUYECKHE. XPaHEHUE, TPAHCIIOPTUPOBAHUE, BPEMEHHASI MPOTUBOKOPPO3UOHHAS
3amuTa, ymakoBka. Oomume TpeOoBaHHUS.
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