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Hacrosimee pykoBOACTBO MO 3KCIUTyaTallud PAcHpOCTpaHAETCs Ha NpeoOpa3oBaTeNd JIaBJICHUS
n3mepurenbabie C/IB ¢ BBIXOAHBIM aHAJIOTOBBIM CHTHAJIOM TIOCTOSIHHOT'O HaNpspKeHUs (B JabHEHIIEM —
npeoOpa3oBaTelin), COAEPKUT CBeACHUS 00 yCTpoWcTBE M HpuHIMNE paboThl mpeoOpasoBaTenei,
TEXHUUYECKHUE XapaKTEepPUCTUKU M JPyrHe CBEACHUS, HEOOXOAMMBbIE JUIs MPAaBHIBHOM AKCIUTyaTalluu
(MCTIONTB30BaHMSI, XPAHEHUS M TEXHUYECKOTO 00CTY)KUBaHUs1) MpeoOpa3zoBaTeIieH.

[TpeobpazoBarenu CJIB-EX oTHOCcATCS Kk 00opyaoBanuto rpymnmsl || u npegHazHadeHsl Ayt paboThl BO
B3PBIBOOINACHBIX YCJOBUSX C BHJIOM B3PBIBO3ALIMTHI «HCKPOOE30MacHas JJIEKTpUYecKas Ienb I1» |
MapkupoBkoii B3peiBo3amuThl «0EX ia IIC T5 Ga X» wmu «0EX ia 1IC T3 Ga X».

[TpeobpazoBarenu CIIB-EX ¢ mapkupoBkoii B3pbiBo3amuThl «0Ex ia [IC TS5 Ga X» MoryT npuMeHsThCS
cormacio TP TC 012/2011, TOCT 31610.0, T'OCT 31610.11 u napyrux HOPMATUBHBIX JIOKYMEHTOB,
pEerJaMeHTUPYIOIIUX MPUMEHEHHE 3JIeKTPOOoOOpyAOBaHUS BO B3PHIBOOIMACHBIX 30HAX, B KOTOPHIX MOTYT
oOpa3oBbIBaThCs B3pbiBoOnacHele cMecu kateropuu A, IIB, IIC rpynn T1 — TS.

[TpeobpazoBarenu CIIB-EX ¢ mapkupoBkoii B3peiBo3amuThl «0Ex ia [IC T3 Ga X» MoryT npuMeHSThCS
cornmaciko TP TC 012/2011, TOCT 31610.0, 'OCT 31610.11 u apyrux HOPMAaTUBHBIX JOKYMEHTOB,
pEerJaMeHTUPYIOIIUX MPUMEHEHHUE 3JIeKTPOOOOpYAOBaHUS BO B3PHIBOONACHBIX 30HAX, B KOTOPBIX MOTYT
oOpa3oBbIBaThCs B3pbiBoOnacHele cMecu kateropuu A, IIB, IIC rpynn T1 — T3.

[Tutanme npeobpazoBaTenell OJDKHO OCYIIECTBIATHCS OT OaphepoB 0Oe30MacHOCTH, OJIOKOB ¢
BBIXOJIHBIMU HCKpoOe3omacHbIME 1ermsmu ¢ napamerpamu: Up < 5,0 B, lo < 100 MA, Co > Ci + Cy,
Lo > Li + L, mMeronux cepTuduKaT COOTBETCTBHUS.

3HaK «X», CIeIyIOIUi 32 MAapKUPOBKOW B3phIBO3AIINTEI TpeoOpazoBareneir CIAB-Ex, o3HadaerT:

- MOHTQX M JKCIUTyaTanus npeoOpa3oBarelieil JOKHBI UCKII0YaTh HAarpeB 3J€MEHTOB KOHCTPYKIIHUU
npeoOpa3oBaTesieil BBINIE TEMIIEPATyphl, JOMYCTUMOW MJIsi 3JEKTPOOOOPYHOBAaHHS COOTBETCTBYIOIIETO
temneparypaoro kiacca mo 'OCT 31610.0;

- IOJIKJTFOYaeMbIe K MPeo0pazoBaTessiM UCTOYHHK IMUTAHUS U IPYTHE AIIEKTPOTEXHUYECKUE YCTPOUCTBA
JIOJKHBI MUMETh HckpobOesomnacHbie anekrpuueckue nenu mo 'OCT 31610.11, a ux uckpoOe3zomacHbie
napameTpsl (YpoBeHb HMCKpOOE30MacHOM SIEKTPHUECKOW LEeNnd M MOIArpyImna O0OpYIAOBaHUS) NOJKHBI
COOTBETCTBOBAThH YCIOBUSAM MPUMEHEHHUS MTPeoOpa3oBaTesieil BO B3pbIBOONACHON 30HE;

- TIPU JKCIUTyaTanuu B 30HE Kiacca 0 mpeoOpazoBareiny HEOOXOIMMO OOeperatb OT MEXaHHYECKHX
yZapoB Bo n3bexaHue o0pa3oBaHus GPUKIIMOHHBIX UCKD;

- B3pbIBO3ammuTa MpeobpaszoBareneir CJIB obecneunBaeTcss NMpU MaKCUMajdbHOM JaBJICHUU B
MarucTpaii, He MPEBbIIIAIOIIEM 3HaUeHUs, TOMyCTUMOTO Ul JAaHHOW MOJIeNin peoOpa3oBaTels.

Hns skcrutyatanmu  npeodpasopareneii C/IB-EX  nmomyckaercs mepconan, 03HAaKOMHUBIIMMCS ¢
HACTOSALIMM PYKOBOJICTBOM MO OJKcIUTyatauuu, riasod 7.3 IIVD, rmason 3.4 IITOOII, IIOTOY,
I'OCT IEC 60079-17.

ITpeoGpazoBarenu CIAB-EXP otHOcsATCs kK 060pyaoBanuto rpynns! | v npegHasHaueHsl A1 paboThI BO
B3PBIBOOMACHBIX YCJOBUSIX C BHJIOM B3PBIBO3ALIMTHI «HCKPOOE30MacHas JJIEKTpUYecKas Ienb I1» |
MapKUpoBKO# B3pbiBo3anuThl «PO EX ia | Ma X» B moa3eMHbIX BbIpaOOTKaxX INMAXT M HX HAa3eMHBIX
CTPOCHUSIX, OTTACHBIX 10 PYJHHYHOMY a3y U IBLIH.

[Turanue npeoOpa3oBaTesiell JOKHO OCYIIECTBIATBCS OT OapbepoB 0€30MacHOCTH, OJOKOB C
BBIXOJIHBIMU HCKpoOe3omacHeiME 1emsimu ¢ mapamerpamu: Uo<50B, 1o<100wmA, Co>Ci+ Ck,
Lo > Li + Lk, uMmeronux ceptTudukat COOTBETCTBUS.

3HaK «X», CIEAYIOMIHN 32 MApKUPOBKOHN B3pHIBO3AIUTHI peoOpazoBateneit C/IB-ExP, o3nagaer:

- OJIKJIF0YaeMble K MPeoOpa3oBaTessiM HCTOYHUK MUTAaHUS U IPYTHE dJIEKTPOTEXHUYECKHE YCTPOHCTBA
JIOJDKHBI UMETh HckpoOe3omnacHbeie atekTpudeckue mnemu mo ['OCT 31610.11, a ux wuckpoOe3onacHbie
napameTpsl (YpoBeHb HCKpOOE30MacHOM 3JIEKTPHUECKOW Lenu M MOArpyIna o0OpYIAOBaHUS) JOJDKHBI
COOTBETCTBOBAThH YCIOBUSAM IIPUMEHEHHUS ITpeoOpa3oBaTesieil BO B3pbIBOONIACHON 30HE;

- IIpU SKCIUTyaTaluu B 30He kiacca 0 mpeoOpazoBaTenu HEOOXOAMMO oOeperaTb OT MEXaHHYEeCKHUX
yAapoB BO uz0exaHue 00pazoBaHusl GPUKIHUOHHBIX UCKD;

- B3pbIBo3ammTa npeoOpazoBateneii CJIB obecneunBaeTcss NMpH MaKCUMAJIbHOM JaBICHUH B
MarvucTpay, He MPEBHIMAIONIeM 3HAaYeHUS, TOMMyCTUMOTO TSI JAHHOW MOJIENTH TIpeo0pa3oBaTels.

Hns skcrutyatauumu  npeoOpaszoBateneit CIAB-EXP  pomyckaercst mepcoHas, 03HaKOMHUBLIMHCS C
HACTOSIIIIIM PYKOBOJICTBOM M0 OJKcrutyatanuu, mimaBor 7.3 I1YD, rmasoit 3.4 IITOJ3II, IIOTIY,
I'OCT IEC 60079-17.
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[TpeoOpaszoBareny B3PHIBO3AMIUIIIEHHOTO HCIOIHEHUS COOTBETCTBYIOT KOMIUIEKTY JTOKYMEHTAIUU
AI'bP.406239.001-03 wumu  AI'BP.427.00.00, TpeboBanussm T'OCT 31610.0, T'OCT 31610.11,
I'OCT IEC 60079-14, rmase 7.3 ITYD, 'OCT 12.2.007.0, TOCT 12.2.003.

[Tpumep 3amucu 0603HaueHUs MPeoOpa3oBaTENs [IPH €ro 3aKa3e U B JOKYMEHTAIUH APYToil IPOAYKIIUH,
B KOTOPOU OH MOXET OBITh IPHMCHECH:

[IpeoOpa3oBarenb AaBieHUS WU3MEPHUTENbHBIN, IS M3MEpPEHUs M30BITOYHOTO AABIIEHUS C BEPXHUM
npenenom u3mepenus 1,60 Mlla, ¢ ynupummpoBanubiM BbIXOAHBIM curHaioMm 0,4-2,0 B, ¢ nudpossim
ANEKTPOHHBIM OJIOKOM, KJIIMMAaTHYECKOTO HCIOJIHEHUS Y KaTeropuu pa3MelleHus 2, HO JJIs padoThl MpU
temnepatype ot munyc 50 no mmoc 80 °C, ¢ mpeaenoM A0MmyCcKaeMoro 3Ha4eHUsl MPUBEACHHON OCHOBHOM
norpemHocta £0,5 %, ¢ mpeaenom gomyckaeMoro 3Ha4eHH JOTIOJIHUTETbHON TeMITePaTyPHOU MOTPEIIHOCTH
+0,15 %, co mrynepom tuna M20x1,5, 6e3 unaukanuu, coequauteraem Tuna DIN 43650 A, kon creneHu
samuthl [P65 mo 'OCT 14254, ¢ nanpspkenuem nutanus ot 4,5 no 5,5 B, ¢ BpemeHeM yCTaHOBJICHHS
BBIXO/IHOTO CHUTHAla Mociie BKJIIOYEeHHUs nuTaHus He Oosnee 200 Mc, marepuan MeMOpaHbl U IOJOCTEH,
KOHTAKTUPYIOUIMX C U3MEPSIEMO CpeIoi — TUTAHOBBIN cruias, ctaib 12X 18H10T — obo3nauaercs:

CJB-1-1,60 MIIa-0,4-2,0 B-D3422-0605-60 AI'bP.406239.001TY

[TpeoOpaszoBarenb AaBICHUS W3MEPHUTEIBHBIA, JUISI U3MEPEHHUS a0COJTIOTHOTO JABJICHUS C BEPXHUM
npeaenom usmepenus 0,60 Mlla, ¢ BeixogabiM curaasiom 0,4-2,0 B, ¢ 1udpoBbIM 2JIEKTPOHHBIM OJIOKOM,
KIIMMATHYECKOTO MCIIOJIHEHUS Y KaTerOPHH pa3MelIeHus 2, HO Ui padoThl IpH TemIiepaType ot MuHyc S50
1o mmoc 80 °C, ¢ mpenenaoM JIOMyCKaeMOro 3HaueHusl MPUBEICHHOW OCHOBHOM morpemHoct +0,5 %, ¢
IIPEJICIIOM JI0ITyCKAaeMOT0 3HAUCHUS JIONOTHUTEIbHOM TeMiieparypHoii morpemrHocty £0,15 %, 6e3 mrymepa,
0e3 coequuuTens, ko crernenn 3amuThl IP54 mo I'OCT 14254, ¢ manpsbkennem nutanus ot 3,0 10 5,5 B, ¢
BPEMEHEM YCTAaHOBJIEHHUS BBIXOJHOI'O CUTHAJa IIociie BKIIIoueHus nuranus He 0osiee 100 Mmc — ob03HavaeTcst:

CIIB-A-0,60 MIlIa-0,4-2,0 B-D3425-0000-51 AI'bP.406239.001TY

1 OIIMCAHME U PABOTA

1.1 Hazuayenue

1.1.1 TlpeobpazoBarenu naBieHus uamepurensubie CIB (nanee — npeodpazoBaTen) MpeIHa3HAYEHBI
JUIl HETIPEpPhIBHOTO H3MEPEHHUs U INpeoOpazoBaHMsl abCOIIOTHOrO, M30BITOUYHOTO JaBIEHMS, JIABICHUS-
pa3peXeHUs, Pa3HOCTH JABJICHUM W TUAPOCTATUYECKOTO MABJIEHMSI ra30B U HEKPUCTAJUIM3YIOIIUXCS (HE
3aTBEP/IEBAIOIINX ) KHUJIKOCTEH B 3JIEKTPUUECKUIA aHAJIOTOBBIM CUTHAJ TOCTOSIHHOI'O HAIPSKEHUSL.

1.1.2 O6nmacTh TpPUMEHEHHS: CHCTEMBbI KOHTpPOJS, ABTOMATHYECKOTO PETYJIMPOBAHUS M ydYeTa B
pa3IMYHBIX OTPACisAX IMPOMBIIIJIEHHOCTH, KOMMYHAJIBHOM XO3SMCTBE M Ha TPAHCIOPTE, B CYAOBBIX U
KOpaOeNnbHBIX CUCTEMAX, a TAKXKE JIJISl U3MEPEHUS MPHU PETYIUPOBKE U OBEPKE JATUYMKOB JABJICHMSI B OpraHax
rOCYJJapCTBEHHBIX U BEIOMCTBEHHBIX METPOJIOTHYECKUX CITYXKO.

1.1.3 N3mepsiemas cpena — Tasbl, Mapbl, Mapora3oBble U ra3oBbIe cMecel (B TOM YHCIie Ta3000pa3HbIHA
KHCJIOPO/ ¥ KUCIIOPOI0COIEpIKallle Ta30Bble CMECH) U XKHMJIKOCTH (B TOM YHCIIE Macia, AU3eIbHOE TOIUIUBO,
Ma3yT, KEpOCHH, O€H3UH, BOJOPO.).

1.1.4 3mepsiemas cpena He JOJKHA BbI3BIBATh KOPPO3UH MaTepUAIOB, KOHTAKTUPYIOMIKX ¢ Hel. [Ipu
U3MEPEHUHN arpecCUBHBIX Cpel, a TaKKe BOJOPOJOCOJEPKAIIMX Ta30B PEKOMEHIYETCS MHCIIOIb30BaTh
UCIIOJIHEHUE C MaTepUalaMU JAETajeil, KOHTaKTUPYIOIUX ¢ u3Mepsemon cpepoi: cranp 36HXTIO, cranp
12X18HI0T.

1.1.5 /lnana3on temmeparyp pabodell cpeabl Ha BXoJle¢ B NPUEMHHK JaBJIEHUs INpeoOpasoBareiei
o0MIeTTpOMBINIIIEHHOTO HerosHeHust — oT MuHYyc 60 °C mo turroc 125 °C.

1.1.6 IlpeoOpazoBatenu otHocsTcs kK m3penusm [IKPTIT (ITpuGopsl KOHTpONS M peryIupOBaHHS
texunosmoruueckux mporecco 'OCT P 52931).

1.1.71lo ycroluyMBOCTH K MEXaHMYECKHMM  BO3JCHCTBHAM  MpeoOpa3oBaTeNu  SBISIOTCS
BUOPOYCTONYMBBIMU U COOTBETCTBYIOT:

— mo T'OCT P 52931 xonctpyktuBHbie wucnonHenuss K00, K20, K02, K04, K05, K14, K24
COOTBETCTBYIOT KiIaccUpUKAIMOHHOHN rpyme G2 u BO31eHCTBIIO MHOTOKPAaTHBIX MEXaHUYECKHUX YIapOB IPU
MIKOBOM 3HAueHMH ymapHoro yckopenus 98 m/c? (10g) m mmrtensHOCTH 2-50 Mc, mpeobpasoBaTenn
OCTAJIbHBIX KOHCTPYKTHUBHBIX UCTIOJTHEHUH COOTBETCTBYET rpyrmie V2;
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— 1o OCT 32.146 — rpynne MMI.

[IpeobpazoBarenu CJIB ¢ kogoM ucnonHeHUs: «M» JOMyCKarOT AKCILTyaTaI|Io B YCIOBHIX:

— JUIMTENTBHOTO HAKJIOHA HA MaKCUMAaJIbHBIN yrou +15°;

— KpaTKOBPEMEHHOI'O HAKJIOHA Ha MaKCUMAJIbHBIN yrona £30° [IMTeIbHOCThIO 3 MUH;

— KayKd B JIIOOOM HaIpaBJIE€HUU C aMIUIUTY 101 +45° ¢ mepuoaom 7—16 c.

[IpeobpazoBarenu ¢ KOAOM HCTONHEHUS «M» (UCIOTHEHHE AJISl CYIOBBIX U KOPaOEIbHbIX CUCTEM) —
JIOTIOJTHUTEILHO YCTOMYMBBI K BO3JCHCTBUI0O MEXaHUUYECKUX YIapOB MHOTOKPATHOTO ACHCTBHUS C MUKOBBIM

yaapHbIM yckoperreM 147 + 14 m/c? (15,0 = 1,5 §) ¥ [UTHTEIBHOCTBIO AEHCTBHS YAAPHOTO YCKOPEHHUS 5—
15 Mc, a Takxe MpPOYHBbIE MOCIE BO3JACHCTBUS MEXaHHYECKOrO yAapa OJUHOYHOTO JEHCTBUS C MUKOBBIM
ynapHeiM yckopenneM 981 + 10 m/c? (100 + 10 g) AIMTETHOCTHIO ASHCTBHS YIAPHOTO YCKOPEHHS 0,5~
2,0 mc.

1.1.8 Tlo ycTOHYMBOCTH K KIIMMAaTUYECKHM BO3JICHCTBUSAM MpeoOpa3oBaTeNy B 3aBUCHMOCTH OT BUJA
UCIIOJIHEHUS] COOTBETCTBYIOT:

— 1o I'OCT 15150 rpynmam YXJI3.1, V2, T3, TB2, TB4, YXJI4.2, OM4, OM5;

— 1o OCT 32.146 rpynmnam K6, K7.

1.1.9 TTo ycTOMYMBOCTH M TMPOYHOCTH K BO3ACUCTBHIO TEMIEPATYpPHl U BIAXKHOCTU OKPYKAIOIIETO
BO3/yXa nMpeobdpazoBatenu oTHocsATcs K rpynnam Cl, C4, B4 mo 'OCT P 52931.

1.1.10 IIpeoOpa3oBarennn  OTHOCITCS K HW3JACTUSAM  OJHOKAHAIBHBIM, OJHO(YHKIIMOHAIBHBIM,
BOCCTaHABJIMBAEMbIM U PEMOHTUPYEMBIM TOJIBKO B YCIOBUSAX MPEIIPUATUSA-U3TOTOBUTEIIS.

1.1.11 KoHcTpyKIMsi ¥ TOKpBITHE TpeoOpa3oBarenell 00ecreynBa0T yCTOWYMBOCTH K MacliaM M
MOIOIIUM BELIECTBAM.

1.1.12 Tlo cremeH:n 3amMTHl OT MPOHUKHOBEHUS TBUTM M BOJBI MPeoOpa3oBaTelid COOTBETCTBYIOT
rpynnam IP54, IP65, P67 unu IP68 (na rmybuny no 250 M, MOTYT UCIIOJIB30BAThHCS AJIsi U3MEPEHUS 1aBICHUS
BHYTPH TPYOOIPOBOJOB B 3aTOILISIEMBIX KOJIOJIIAX ).

1.1.13 IIpeoOpazoBarenu mpeaHa3HAYCHBI i1 paboOThl Mpu arMochepHOM aaBiaeHHUU OT 66,0 10
106,7 kIla (ot 498 o 800 MM pT. cT.) U cooTBeTCTBYIOT rpymie ucnonHerus P2 mo 'OCT P 52931.

1.1.14 IlpeoGpa3oBaTenu He coepKaT MaTEPUAIOB U BELLIECTB, BPEIAHBIX B 3KOJIOIMYECKOM OTHOIIEHUH
JUTSL YeJIOBEKa M OKPYXKAOIIEH Cpebl, IO3TOMY MPH SKCIUTyaTaluu (IPUMEHEHHH ), UCTIBITAHUAX, XPaHCHHUH,
TPAHCHOPTUPOBAHUU U YTUIIM3ALIMU HE OKA3bIBAIOT BO3/AEHCTBHSI, OTACHOTO B 9KOJOTMYECKOM OTHOILIECHHH.

1.1.15 TlpeanpusTue-U3roTOBUTENb OCTaBISET 3a COOOM NPaBO Ha W3MEHEHHE KOHCTPYKIUU
npeoOpasosareneit C/IB ¥ TUMOB KOMIUIEKTYIOIIMX W3JeNUN 03 yXy[ALIeHUs €ro XapaKTepHCTUK, Kpome
npeobdpazosareneit C/IB-Ex u CJIB-ExP.

1.1.16 CAAB-Ex ¢ mapkupoBkoii B3pbiBo3amuThl «0Ex ia IIC T5 Ga X» uMeroT B3pbIBO3ALIUIIEHHOE
UCIIOJTHEHUE C BUJIOM B3PBIBO3AIIUTHI — UCKPOOE30IacHas JICKTPUIECKasl 1eMb «id» U MOTYT MPUMEHSThCSI
cormacio TP TC 012/2011, TOCT 31610.0, T'OCT 31610.11 u napyrux HOPMAaTUBHBIX JIOKYMEHTOB,
pETIaMEeHTHPYIOIUX NPUMEHEHHE SJIEKTPOOOOPYAOBAaHMS BO B3PHIBOOIACHBIX 30HAX, B KOTOPBIX MOTYT
00pa3oBbIBaThCs B3pbIBoONacHble cMecH kareropuu IIA, 1IB, TIC rpynn T1 — TS.

1.1.17 CAB-Ex ¢ mapkupoBkoii B3pbiBo3aminTel «0Ex ia IIC T3 Ga X» uMeroT B3pbhIBO3ALIUIIEHHOE
UCIIOJIHEHHE C BHJIOM B3PBIBO3AIIUTHI — HCKPOOE30IacHast 3JIeKTPUIECKast LeMb «ia» ¥ MOTYT HPUMEHSThCS
cormacio TP TC 012/2011, T'OCT 31610.0, I'OCT 31610.11 u napyrux HOPMAaTUBHBIX JOKYMEHTOB,
pErJIaMEeHTUPYIONUX MPUMEHEHHUE 3JIEKTPO0OOpYyIOBaHHS BO B3PBIBOOIACHBIX 30HAX, B KOTOPHIX MOTYT
o0Opa3oBsIBaThCs B3pbIBoonacHble cMecu kareropuu 1A, 1IB, 1IC rpynn T1 — T3.

1.1.18 C/IB-ExP ¢ mapkuposko#i B3peiBo3amutel «PO EX 1a | Ma X» umeroT B3pbIBO3aIIMIIEHHOE
UCIIOJTHEHUE C BUJIOM B3PBIBO3AIIUTHI — UCKPOOE30IacHas AJIEKTPUIECKasl Ielb «iad» U MOTYT MPUMEHSThCSI
cormacio TP TC 012/2011, TOCT 31610.0, T'OCT 31610.11 u napyrux HOPMAaTUBHBIX JIOKYMEHTOB,
pETIaMEHTHPYIOIIUX TPUMEHEHHE DIIEKTPOOOOPYIOBaHUS BO B3PBIBOOIACHBIX 30HAX ITOA3EMHBIX
BBIpa0OTKaxX IAXT U UX Ha3eMHBIX CTPOEHHSX, OMACHBIX M0 PYAHUYHOMY Ta3y M MbUIH.

[Mapamerpsr C/IB-Ex: Ui <5,5 B, Ii <100 MA, Ci < 12,0 Mmx®, Lj <2 mxI'H, Pi <20 MBT.

1.1.19 CrpykTypHast cxema YCJIOBHOro o0o3HaueHus mpeoOpa3oBaTesiell AaBIEHHUS HU3MEPUTEIbHBIX
npuBeieHa B Tabmmnax A.1 u A.2 npuoxxeHus A.
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1.2 TexHu4eckne XapaKTepUCTUKH

1.2.1 OcHOBHBIC TEXHHUYECKHE XAPaKTECPUCTHKH MpeoOpa3oBaTesiel B 3aBUCHUMOCTH OT HWCITOJTHCHHS
MPUBENICHBI B 3TUKETKE Ha KOHKPETHBIN MpeoOpa3oBaTelb.

1.2.2 TlpeoOpazoBareian YCTOWYHMBBI K BO3JCHCTBHIO HCIIBITATEIILHOTO JaBJICHUS B COOTBETCTBHH C
Tabsnuei 1 1 BbIIEPKUBAIOT NIEPETPY3KY UCTIBITATEIbHBIM JaBICHUEM B TeUeHUE 15 MUHYT.

1.2.3 IIpeoOpazoBareiar — MPOYHBIC W TEPMETUYHBIC MOCIE BO3JCHCTBUS MPEACIHHO JOMYCTHMOTO
MEePerpy30YHOTO AABJICHUS JUIUTEIBHOCTRIO | MUHYTa B COOTBETCTBUU C Tabmumamu 2 u 3, 3a.

Tab6nuuna | — BenuunHsl UCHBITATENLHOTO IaBJIeHUS IpeoOpa3zoBaTesien

BepxHue nipeneinsl uaMepeHui HcnbiTaTenbHoe 1aBieHue, Mpumeyanie
(BIIN) B % ot BII1
Or 0,01 mo 16 MIla Bxirou. 125 —
Cspitze 16 MIla o 60,0 MIla 115 —
Cspime 60,0 MI1a 110 —

I[IpumMedanus

1 [Ins npeoOpa3oBareseil naBaeHUsI-pa3pekeHNUs BEPXHUI MTpeie U3MEepeHus: IPUHUMAETCS 110
M30BITOYHOMY JIaBJICHHIO.

2 Jlnst mpeoOpaszoBareneii abCOMOTHOTO AaBieHus ¢ BepxHUM npeaenom Hwke 100 kIla ucneitarensHoe
JTABJICHHE PaBHO aTMochepHOMY.

Tabnuuma 2— BennuuHsl mpeaeabHO-I0IMYCTHMOTO IIEPErpy304HOro AaBICHUS sl IpeodpasoBaTeen
a0COIOTHOTO, N30BITOYHOTO, JABIICHUA-PA3PEKEHNS], U THAPOCTATHUECKOT O JABJICHNUS C IPEEIIOM OCHOBHOM
NOrpelHoCcTy paBHo miu Bbie +0,2 %

Bepxuue npenensr uzmepenuii (BITN), [IpenenbHO-mOMIYyCTUMOE Tpumcuanue
MIla neperpy3ouynoe pasienue, Mlla
Ot 0,01 o 0,06 BxIIOU. 0,1 —
Cs. 006 » 0,25 > 0,8 —
») 0,25 » 1,0 ») 4,0 —
> 1,00 » 2,5 > 75 —
> 250 » 6,0 > 18,0 —
> 6,00 » 16,0 > 70,0 —
> 16,00 » 100,0 > 110,0 —

[Ipumeuanue— IlpeobpazoBaTenu ¢ NpeneabHO-AOMYCTUMBIM TEPErPY30YHBIM JaBJICHUEM,
OTIUYAIOIIUMCA OT TaONMuIBl 2, UMEIOT B MapkupoBke obOo3zHaueHne PXX, rme XX — meperpyzodHoe
nasienue B MlI1a.
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Tabnunoa 3 — BenuuuHbl 1OpPEAENbHO-AONYCTUMOIO MEPErpPy304HOrO  AABJICHUS  JUIA
npeoOpa3oBaresneil abCOTIOTHOTO, N30BITOYHOTO, JABICHUA-PA3PEKEHUS, M THAPOCTATHIECKOTO JTABICHHS C
npezaenoM ocHoBHOH norpemHoct +0,15 %

Bepxuue npenensr uzmepenuii (BITN), [IpenenbHO-m0MTyCTUMOE Tpnvicuane
MIla neperpy3ounoe pasienue, Mlla
Or 025 mo 04 BKJIFOY. 0,6 —
Cs. 0,6 > 1,6 > 2,5 —
» 2,50 » 4.0 > 6,0 —
» 4,00 » 10,0 > 16,0 —
» 16,00 » 40,0 > 60,0 —
» 40,00 » 100,0 > 110,0 —

Tab6nuuna 3a— BennuuHsl npeesbHO-A0IyCTUMOIO IEPErPY30UHOTO JIaBICHHS IS
npeoOpaszoBareseil pa3HOCTH JaBICHUMA

IIpenensHoE nomycTumoe

BepxHnue npezaensl naMepeHui pabouee N30BITOYHOE [IpobHoe [Ipumeuanue
nmasnenne, Mlla nmasienne, MIla
Or 0,06 «Ila mo 4 xIla Bxirouy. 4 6 Ucnonuenns K21
Cs. 4«klla » 10,0 kI[la » 10 15
Ucnonnenns K21
Cs. 10,0 kIla» 16 Mlla » 25 35
Bce mpenensr 6 9,5 Ucnonuenne K24

1.2.4 TIpeoOpazoBaTenu pa3HOCTH JaBJICHUN, UCKITIoUYas ucnoiHeHue K24, BBIIEpKUBAIOT MEPErpy3Ky
CO CTOPOHBI IIJIIOCOBOW ¥ MUHYCOBOM KaMep B T€4EHHE | MUHYTHI OJHOCTOPOHHUM BO3ACUCTBUEM JaBJICHMUS
PaBHOTO MpeeNbHO J0ITycKaeMoMy pabouemMy H30BITOYHOMY JIaBJICHUIO, Tpeodpa3oBarenu ucrnonHeHus K24
— OZIHOCTOPOHHIOKO NIEPETPY3Ky AaBiieHHeM, paBHbIM BIIM co cTopoHBl MUHYCOBOM KaMepsl U YBOCHHOMY
3HayeHuto BIIM co cTopoHb! tocoBoi Kamepsbl. /sl yCTpaHeHUsT BO3MOKHOTO BIIMSHMS IEPErpy3Kd Ha
XapaKTepUCTUKH IpeoOpa3oBaresiel IMociae ee CHATHS HEOOXOJMMO IPOBECTH HOJACTPOHWKY HayalbHOTO
CUTHAJA.

1.2.5 Tlpenensl fOonMycKaeMol JTOMOIHUTENBHOM MOrPEIIHOCTH ITpeoOpa3oBarTeneil pa3HOCTH AaBICHUS
IIPU JIBYXCTOPOHHEM Harpy>kKeHUH pabouuM M30bITOYHBIM JAaBJIEHUEM JOJKHBI ObITH, % o1 BIIU:

¢ BIIN no 1,6 xIla BKIFOYATEITBHO +0,2%;
¢ BIIU cBoiie 1,6 xIla go 10 xIla Bxmrountensuno  +0,1%:;
¢ BIIN cBwime 10 kIla +0,025%.

1.2.6 DnexTpuueckoe MNUTaHHE MpeoOpazoBaTenel OCYLIECTBISETCS OT CTaOMIM3HPOBAHHOTO
UCTOYHMKA TIOCTOSHHOTO ToKa. Ilymbcamus HanpsokeHHs He JoipkHa mpeBbimath +0,5 % 3HadeHus
HanpspKeHUs TUuTaHus. HanpsokeHne nUTaHus YKa3aHo B 9TUKETKE Ha KOHKPETHBIN peoOpa3zoBaTesb.

[luranue mnpeobpazosateneit CJB-Ex u CJIB-ExP pomxHO oCymliecTBiIsiThCS OT OapbepoB
0€30MacHOCTH, OJIOKOB € BBIXOJHBIMH HCKpoOe3onmacHbIMM LenmsmMu ¢ mapamerpamu: Uo < 5,0 B,
lo <100 MA,Co > Ci+Cy, Lo > Li+Lk, umeronmux cepTudukaT COOTBETCTBHS.

ConpoTtuBieHne Harpy3ku A0JKHO ObITh He MeHee 10 kOm.

1.2.7 Tok motpeOieHus mpeodpazoBarenei 0e3 yuera TOKa Harpy3KH He TIPEBHIIIACT:

— 2 MA 1pu HanpsKeHUHU nutaHus He Oonee 3,6 B;

— 3 MA ipu HanpsHKeHUU maTaHust ot 3,7 1o 5,5 B;

— 10 MA npu HampspkeHuH uTanus ot 12 o 28 B.

1.2.8 DnemMeHTHI, MecTa Maek OECKOPITYyCHOTO UCITOJIHEHHUS TTpeoOpa3oBartesieii abCOMOTHOTO AaBIICHUS
3alUIIEHBl  OT  BO3JEHCTBHA  Ta3000pa3HOM  arpeccuBHOM  cpenbl  Mactukod  Ilentamact-1130
TV 2252-055-40245042-2003.

1.2.9 T'aGapuTHBIE M YCTaHOBOYHBIE pa3Mepsl IpeoOpa3oBarenel IpUBEACHbI B PUIOKEeHHUH b.

1.2.10 Cpennee Bpemst HapaOoTku 10 oTkaza — 157 000 gacos.
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1.2.11 Ha3naueHHBIH cpoK cIy)ObI mpeodpazoBareneii He MeHee 20 neT, KpoMe IKCILTyaTuPYyEMBIX TPU
U3MEpPEHUH I[apaMeTpPOB arpecCUBHBIX CpEel, CPEAHUNM CpPOK CIIyKObl KOTOPBIX 3aBUCHUT OT CBOWCTB
arpecCUBHOU Cpe/bl U YCIOBUM 3KCIUTYaTalluH.

1.2.12 HomuHanpHass CcTaTHYeCKas XapaKTEPUCTHUKH MpeoOpa3oBaHHUs C JIMHEHHO-BO3pacTaroliei
3aBHCUMOCTBIO aHAJIOTOBOTO BBIXOHOTO CUTHAJA OT BXOJHON M3MEPSEMOM BETMYUHBI COOTBETCTBYET BUY:

Ug — Uy
—_— P_P ,
o (P=Pu)

U=U
H+PB_

rae U — Tekyliee 3Hau€HUE BBIXOJHOTO CUTHAJIA;

P — 3HaueHune u3mMepseMoil BEIINYUHBL;

Ug, Uy — BepxHee U HIKHEE IIPe/IeIbHbIC 3HAYEHUSI BBIXOHOTO CUTHAJIA COOTBETCTBEHHO;

Pp — BepxHUil mpeeir U3MEpeHU;

Py — nwxuauit npenen nusmepennii, Py = 0 1151 Bcex mpeoOpa3oBatesieii, KpoMe J1aBlICHUS-Pa3pEKEHUS
(UB); nna mpeoOpazoBareneii VB HIkHUI mpenen M3MEpeHH paBeH BEpXHEMY Ipenelly H3MEepeHHi
pa3pspKeHUs U B (POPMYITy MOJCTABIIAETCS CO 3HAKOM «MHHYC.

1.2.13 Ilynbcanusi BBIXOJHOTO CHUTHaia mpeoOpasoBareneil He mpessimaer 0,25 % or auamnazoHa
M3MEHEHUs BBIXOJHOTO CHTHAA.

1.2.14 Bapuanusi BEIXOJTHOTO CHTHajla HE MPEBBIIIACT IOJOBUHBI MPEEIOB IOMyCKaeMO OCHOBHOM
MOTPENIHOCTH, KpOMEe MpeoOpas3oBaresieil ¢ mpeneiramMu JomyckaeMoil ocHoBHoW morpemHoctu 0,1%, y
KOTOPBIX BapHallys HE JOJKHA IPEBbIIATh 75% MpeieoB T0MyCKaeMOil OCHOBHOW MOTPEIIHOCTH.

1.2.15 IIpeoOpazoBarenu HE BBIXOAAT M3 CTPOs IMPHU OOPBIBE BBIXOJHOHM IleNU IpeoOpasoBaTeliel, a
TaK)K€ KOPOTKOM 3aMbIKaHUH BBIXOJHOW LIeNU npeoOpa3oBaTeseil.

1.2.16 TIpouHOCTH U3OJIALIMU U COMTPOTUBIICHUE AIEKTPUUECKHX LIeTiel nmpeodpa3oBareneil MpuBeaeHbI
B Tabnuie 4.

Tabonu o a 4 — BI/II[ W 3HAUYCHHUC HUCIIBITATCIIBHOI'O HAIIPSIKCHUS IIPpU IIPOBCPKE SHGKTqueCKOﬁ
IMPOYHOCTHU U3O0JIALIUHA, SJICKTPUICCKOC COIPOTUBJICHUC U30JIALUNA

JeiicTByromiee 3HaYE€HNE NCIIBITATEIEHOTO

HaTPsKEHUS TIEPEMEHHOT0 TOKa YaCTOTOM
50 I'l mpaKkTUYECKU CUHYCOUATbHOU HopMsI anekTprudeckoro conpoTusieHus uzomsinuu, MOM, He MeHee

¢dopmbl ¢ K03DHUITEHTOM aMIUTUTY/IbI He
xyxe 1,414 £+ 0,099, Badd, He MeHee

B HODMATBHBIX IIPU OTHOCHUTEIEHOU B HODMANBHBIX TIPH BEpXHEM 3HAYCHUU MIPH OTHOCUTEIEHOU
(E'IOBI/IS[X BIAXXHOCTH 95 = 3 % u CE'IOBI/IHX npesensHON paboyei BIAKHOCTH 95 £ 3 % 1
Y temreparype 35+ 5 °C y TEeMIIePaTyPhl temneparype 35 £ 5 °C
s oOmenpomeiiieHHoro ucnonnenus CAB
300 | 240 | 100 | 20 | 5
s B3peiBo3amuiuéHubix ucnonnenuit CIAB-Ex, C/IB-ExP
500 | — | 100 | — | —

1.2.17 Kopnyc mpeoOpa3zoBaTeneil W3roTaBIMBAIOT W3 HEp)KaBEIOUIeH KOPPO3HMOHHOCTOHKON
CTaJIN,0KpAIIMBAaeMOil B 11BETa, KOTOPHIE ONPEAEISAeT U3TOTOBUTENb.

3aBoJckoil HomMep umeeT LudpoBol GopMaT M HAHOCHUTCS Ha OOKOBOM MaHENTH MpeoOpa3oBaTess

METO/I0M I'PaBUPOBKHU, H3HOCOCTONKOM HAKIIEHKN WM MHBIM IPUTOJAHBIM CIIOCOOOM, 00eCTIeYnBaIOIINM

I/IJIGHTI/I(l)I/IKaHI/IIO KaXXJ10ro SK3CEMILIApa npeo6pa3013aTen$[, BO3MOXHOCTb MPOYTCHUA U COXPAHHOCTH

HOMEpa B IPOIIECCe IKCIITyaTaluH.

Hanecenme 3Haka MOBEpKU Ha CPEJCTBO M3MEPEHUI HE MPEIyCMOTPEHO. 3HAK IMMOBEPKH HAHOCHUTCS Ha

CBHUJIETEJILCTBO O MOBEPKE.

JUJis 3aIUTHl OT HECAHKIIMOHUPOBAHHOTO JOCTYIA MPEIYyCMOTPEHA YCTAaHOBKA pa3pylIaeMon TIOMOBI

usroroButend. KoHCTpykius oOecriednBaeT OrpaHHYEHHE JOCTYNa K YacTsM HpeoOpas3oBaTels,

HECYIIUM MEePBUYHYIO U3MEPUTENIbHYIO HH()OPMALIHIO, U MECTAM HACTPOUKH (PETyINPOBKU
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1.3 KommiekTHOCTH npeodpa3oBaTeJiei
1.3.1 KoMmieKTHOCTh TipeoOpa3oBaTeieil mpruBeIeHa B TAOIHUIIE 5.

Taonuuna 5— KommiekrHocTs npeoOpa3oBaTeneii

HanmenoBanue O06o3HaueHne Kou., mr [Ipumeuanue
1 TIpeoOpa3zoBaTenb naBICHUS 1
M3MEPUTEIbHbIN HcnosiHeHue B

COOTBETCTBHE C 3aKa30M
2 IMacmopt (9THKETKA) -

1  [[lo TpebGoBaHMIO UIIH B
DIIEKTPOHHOM BHJIE
[To TpeboBanuto UK B

4 Ceprudurar cooTBeTCTBUS (KOTIHS) - - PJIEKTPOHHOM BUJE JUIS
CJIB-Ex u CJIB-Exd

3 PykoBOZCTBO MO AKCILUTyaTalluu AI'bP.406239.001-02 PO

I[IpumMedanus
1 Jina CAB-Ex, CAB-ExP po3zerka 2PMJIT18KITH4I'5B1B (2PM/118KITH4I'5B1) BXOIUT B KOMILIEKT
MMOCTABKU; JIJISl OCTATBHBIX HCIIOJIHEHUH TIOCTABIISETCS 110 TPEOOBAHUIO 3aKa3UUKA.
2 Pozetka GDM3009 DIN 43650A mocraBnsercss ¢ MpeoOpa3oBaTeisiMH, HMEIOMIMMH  THUII
coequuuTesss DIN 43650A.
3 Metoauka noBepku npeodpa3oBareseii mocTaBisieTcs Mo TpeOOBAHUIO 3aKA3UUKA.

1.4 YerpoiicTBo M paGoTa npeodpa3zoBareeid

1.4.1 KoHCTpyKTUBHO mpeoOpa3oBaTesb MPEICTaBIsieT cOO0H KOPIyC C M3MEPUTEIbHBIM OJIOKOM U
AJIEKTPOHHBIM OJIOKOM 00paOOTKU CHUTHAJIA.

[TpeoOpazoBarein 6€3 KOPIYCHOTO UCIIOJHEHUS KOHCTPYKTUBHO COBMEIIIEHBI C AJIEKTPOHHBIM OJIOKOM
Y 9yBCTBUTEIIBHBIM 3JIEMEHTOM.

1.4.2 YyBCTBUTENBHBIM 3JEMEHTOM HM3MEPUTEIbHOrO0 ONoKa (MpUEMHHUKA JaBICHUS) SBISETCS
NEPBUYHBIN peoOpa3oBaresb.

1.4.3 Tlon neiictBueM naBneHus pabodel cpenbl HA U3MEPUTENbHBIN 010K (MPUEMHHK JAaBJICHUSA) Ha
BBIXO0JIC TIEPBHYHOTO MPEOOPa30BaATENS MOSBISACTCS ANCKTPUUSCKUN CHTHAII, IPpeoOpa3yeMblil SJIEKTPOHHBIM
0JI0KOM (PJIEKTPOHHBIM TMpeoOpa3oBaTelieM CHrHalda) B BBIXOJHOM SIEKTPUYECKUN CHTHAN MOCTOSHHOTO
HaATIPSDKEHUS.

1.5 MapkupoBka

1.5.1 Ha kpslmike npeoOpa3oBaTeneil MapKUPYIOTCS HAAMUCH B cOOTBETCTBUH ¢ K/I:

— enunbi 3HaK oopaimenust TP TC (tomsko mis ucnonuenuit CJIB-Ex, CJIB-ExP);

— TOBapHBIN 3HAK UM HAMMEHOBAHUE MPEANPHUATUSI-U3TOTOBUTES,

— HaMMEHOBaHue U (WIK) TN npeolOpa3oBaTenei;

— nmns CIAB-Ex, CIIB-ExP nomomHuTeNnbHO: MapKUpOBKa B3pPHIBO3AIIUTHI, 0003HAYEHHE OpraHa Io
cepruduKamu, 00o3HaYeHHE cepTudUKaTa, Tuana3oH paboynx TeMIepaTyp U MapaMeTpoB AIEKTPUUECKUX
neneii: —50 °C <t < 480 °C, Ui <39 B, Ii < 100 MACi < 12,0 mx®d, Li<2wmxlH, Pi < 20 MBT
(pucynok b.11...5.13), — a Takke crielManbHbIi 3HaK B3PIBOOE30MACHOCTH, CTEIICHD 3aIIUThl OT BHEITHUX
Bosaericteuii mo 'OCT 14254 B 3aBucumocta ot ucronaenus — IP54, IP65 umn IP68;

— TIOPSIIKOBBIM (3aBOJICKOM) HOMEp TmpeoOpa3zoBareiiell MO CHUCTEME HyMEpaluu TPeanpusThs-
M3TOTOBUTEIS;

— JaTa U3rOTOBJICHUS.

1.5.2 Enunbiii 3Hak obpamenuss TP TC, 3nak ytBepxaenuss tuna CHU u o0o3HaueHHe opraHa Io
cepTudUKaIMU HAHOCITCS U3TOTOBUTENIEM Ha TUTYJIBHBINA JTUCT ATHKETKH THIOTPAPCKUM CTIOCOOOM.

1.5.3 Ortuck kneitma OTK u3rotoBuTeNss U 3HaK MOBEPKHU CTaBITCS B COOTBETCTBYIOIIWE Pa3eIb
ATUKETKHU.
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1.6 YmakoBka

1.6.1 YmakoBka mpeoOpa3oBarenieii obecreunBaeT COXpaHHOCTh MpeoOpa3oBaTesiell Mpu XpaHEHUU H
TPaHCIOPTUPOBAHUMU.

1.6.2 [Ipn ynakoBKe BXOJHOE OTBEPCTHE KaMepbl M3MEPUTEILHOTO 0J0Ka W KOHTAKTHI COCAHMHUTEIIS
AIIEKTPUUYECKOTO 3aKpPBITHI (€CIM 3TO MPEAYCMOTPEHO B JOTOBOPE MOCTAaBKM) 3alIMTHBIMU KpBIIIKAMH,
IPEOXPAHSIONIUME OT 3arps3HEHUS BHYTPEHHIOI MOJOCTh TeH3onpeobpaszoBarens (TII) U KOHTAKTHI
COCAMHUTEIIS AJIEKTPHUECKOTO, a TAK)KE OT MEXAaHUYECKUX MOBPEXKACHUI — pe3b0y MPHUCOECTUHUTEIBHOTO
HITyIepa u pe3b0y COCTUHHUTEIS.

1.6.3 Bmecre ¢ mpeoOpa3oBareneM B Tapy yKJIAIbIBACTCS STUKETKA.

2 NCIIOJIb30BAHME 110 HASHAYEHHIO

2.1 JkcniryaTaumoHHbIE OTPAHHYEHUS

2.1.1 He nomyckaeTcst mpUMEHEHHEe MpeoOpazoBaTeei At U3MEPEHHsI AaBICHHUS CPEell, arpeCCUBHBIX
M0 OTHOIIEHHIO K MaTepuaiaM, KOHCTPYKIUHU MpeoOpa3oBaTenieil, KOHTAKTUPYIOIIUM C U3MEPsIeMON CpeIoi.

2.1.2 He nmomyckaercsi MEXaHM4eCKOe BO3JICHCTBHE Ha MeMOpaHy NpHUEMHHKA JaBJICHHUS CO CTOPOHBI
MOJIOCTH U3MEPUTENIBHOTO OI0Ka.

2.1.3 Ilpm skcrmyaTanuy npeodpazoBaTeneil He0OOX0AUMO UCKITIOUYHTH!

— HAKOIUIEHWE M 3aMep3aHue KOHAeHcaTa B padouuMx Kamepax H BHYTPH COCAMHUTEIHHBIX
TpyOOIpOBOI0B (/17151 ra3000pa3HBIX CPEICTB);

— 3aMep3aHue, KPHUCTAJUIM3AIMIO CPeIbl WJIM BBIKPUCTAIIIM30BBIBAHME K3 HEE OTAEIbHBIX
KOMITOHEHTOB (1151 )KUIKUX CPEIl)

2.1.4 Tlpu u3MepeHnu AaBIICHUS arPECCUBHBIX WM KPUCTATUIM3YIOIIUXCS, a TAKKE 3arpA3HEHHBIX Cpell
O0TOOpHBIE YCTPOMCTBA JaBJIEHUS JOJDKHBI UMETh pa3AeuTeNbHbIE COCY/ bl I MeMOpaHbl. Pa3zaenuTenbHbie
COCY/IbI IOJDKHBI YCTAaHABIMBATHCS KaK MOYKHO OJM>KE K TOUKe 0TOOpa AaBJICHUS.

2.1.5B €mKoCTIX, MMCIOIIUX MEPEMEIINBAIONINE YCTPOMCTBA WM JIFOOBIE JPYTHE YCTPOWCTBA,
co3iamolue OonblIne MepeMelIeHrs XKUJIKOCTH BHYTPH EMKOCTH, MpeoOpazoBaTelb T'HMAPOCTATUYECKOTO
naBnenus (ucnonHenune «I» mo Tabnuie A.2) peKOMEHIyeTCsl OIyCKaTh B 3allIUTHOMN TpyoOe.

2.2 TloaroToBka npeodpa3oBareiiell K HCI0JIb30BAHUIO

2.2.1 Ilpu nonydyeHnun npeoOpas3oBaTeneil HE0OX0IUMMO OCMOTPETh YIIAKOBKY H, YOCIHBIINCH, YTO OHA
HE UMEET NOBPEXKACHUM, IPOU3BECTH PACIIAKOBKY.

2.2.2 TIpoBepuTh KOMIUIEKTHOCTH Ipeo0pazoBareseil B COOTBeTCTBUH ¢ 1.3.

2.2.3 BHEIIHUM OCMOTPOM CIIeAyeT MPOBEPHUTH IpeoOpa3oBaTeNd U pe3bOOBbIE COEAMHEHUS Ha
OTCYTCTBHUE BUIUMBIX MTOBPEKACHUM.

[TpuémHuK naBieHus npeodbpazoBaresaeii 1 MOHTAXKHbIE YaCTH, IPEAHA3HAYCHHBIE AJIs IPeoOpa3oBaHMs
JABJICHUSI Ta3000pa3HOT0 KHUCIOpOJa U KHUCIOPOIOCOAEPKALIUX CMECEH, OJKHBI OBbITh OYUIIEHBI U
obe3xupensl o P/ 92-0254-89.

[Ipu wmonTaxe mnpeodpazoBareneit CJIB-Ex, CJIB-ExP na o00bexkTe (BBOJAE B IKCILTyaTaIluio)
HEOOXOMMO pYKOBOJACTBOBaThbcs HactosummM PO, rmaBoit 3.4 IITOJII, rmaBoit 7.3 IIVD,
['OCT IEC 60079-14, TOCT 31610.0, TOCT 31610.11, a Taxxe:

— TrabapUTHBIM YEPTEKOM TpeodpazoBaTens (mpuiioxkenue b);

— JIPYTUMU JTIOKyMEHTaMH, IeUCTBYIOIIMMH Ha MPEANPUATUH, PETJIaMEHTUPYIOIIUMH UCIIOIb30BaHUE
CPEJICTB U3MEPEHMSI 1aBICHUS.

2.2.4 Tlonoxxenne mpeoOpazoBaTeNieil NMPU MOHTaKE — MPOU3BOIBHOE, yHOOHOE JUII MOHTaXKa,
JeMOHTaXxka U oOcimyxuBaHus. MoHTax npeodpazosateneit ¢ BIIM no 100 xIla u ¢ oTkpbITOit MeMOpaHOi
(MMeroUMX CHJIBHYIO 3aBUCHMOCTh BBIXOJHOTO CHUTHAla OT TIOJIOKSHHS IpeoOpa3oBarens) C Ielbio
COXPAHEHHUS METPOJIOTMYECKUX XapAKTEPUCTHK IPEIIOUYTUTENIBHO YCTAaHABIMBATh BEPTUKAIBHO LITYLIEPOM
BHU3 (B TAKOM MOJIOKEHUH OHU KATHOPYIOTCS Ha NPEAIPUITUN-U3TOTOBUTEIE).

2.2.5 Ilpu MoHTaxe npeodpazoBaresell ycuiine 3aTAruBaHus, IPUKIIaAbIBAEMOro K raiike koprmyca, He
JTOJI’KHO TIPEBBIIIATD:

— 25 H-M — ans ucnonuenuit CIIB co mrynepom M12x1,0;
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— 60 H-M — s ucnonuenuit CIIB co mtynepom M20x1,5.

2.2.6 JInsa ucnonmaennii CIAB co mtyrniepom M12x1,0 pekoMeHaAyeTCs yCTaHABIUBATh YIIOTHSIOIIYIO
PE3MHOBYIO TPOKJIAAKY TOJNIMMHOW 5—6 MM Mexay raiikoil koprmyca W pabodell MarucTpaibio
(coenuHUTENHHOU TMHUEH, Iepeatoleii napneHue). He nomyckaercs ynop raiiku Kopiyca B METAJUTHUECKYIO
4yacTb COEIMHEHHS C BHEUIHEM Tra30BOM WM TUAPABIMYECKOM JMHUEH (pabouell Marucrpaibio,
COCIMHUTEIIBHOW JIMHUEH, TIepeIatolel JaBjIeHue).

2.2.7 Yunotaenue s coenuHeHus tunoB 1-3 ucnonnernme | mo T'OCT 25164 pexkomeHmyercs
BBIIIOJIHSTH C IIOMOLIBIO TPOKIIA/IKH.

3anpemaercs UCNOJAb30BATH YIJIOTHEHHE MO pe3bde (makJs, JeHTa ®YM) ais odecrnieueHust
repMETHYHOCTH COEIMHEHUsI, TaK KaK MOKeT IPOU30MTH NOBpekKIAeHne MeMOpaHbl 00JbIINM
JAaBJIeHHeM, BOSHHKAIOUIUM NPH 3aKPYYHBAHUM Npeodpa3oBaTe/isi B 3aMKHYThIH 00bEM Hec:KUMAaeMoii
KHJKOCTH.

MonTa:k mnpeoOpa3oBaTesisi Ha padoyee MeCTO OCYHIECTBJAETCH TaedyHbIM KJIOYOM 3a
IIECTUTPAHHMK LTyl epa.

3anpemaercss MCNOJb30BaTh KOPIYC Npeo0pa3oBaTesii B KadecTBe 3JIeMEHTa MOHTAXa WM
kperuienns. IIpy MoHTa)ke 3anpemaercs NPUKJIAALIBATh YCUJIHMA K KOPIYCY JaTYMKa, B TOM YHCJIe C
NMOMOUIBIO TPYOHOI'0 KJII04a, BO M30€e:KaHHe ero MOBPe:KIeHHUsl.

2.2.8 Ilpu MoHTa)xe npeodpa3zoBaTesiell cieayeT yUUThIBaTh CIEAYIOUINE PEKOMEHIALUU:

— OKpyXamIasi cpela He JOJDKHA COJAEP)KaTh IPHMECEeH, BBI3BIBAIONIMX KOPPO3HMIO JeTajei
npeoOpa3oBaresie;

— 1pu Temneparype padboueii cpeasl cBoiie 80 °C oTOOpHBIE yCTPOHCTBA JOKHBI OBITH C OTBOJIAMH B
BUJIC COEIMHUTEIbHBIX JMHUN, HE MO3BOJIAIOLIMX IMOBBICUTH TEMIEpPaTypy OKpPYXKAIOLIEH cpenbl Bo3ie
npeoOpasosareneii ceoie 80 °C,;

— B ClIy4ae YCTaHOBKM IpeoOpa3oBaTeliell HEMOCPEICTBEHHO Ha TEXHOJOIMYECKOM 00OpYJOBaHUU U
TPyOOIPOBOIOB JOKHBI IPUMEHSTHCS OTOOPHBIE YCTPOICTBA C BEHTHIISIMU JIJIs1 00eCrieueH s BO3MOKHOCTH
OTKJIFOYEHHUS U TIPOBEPKU ITpeodpa3zoBaresei;

— pa3MmemaTrh OTOOPHBIE YCTPOWCTBAa PEKOMEHIYEeTCSl B MECTax, IJIe CKOPOCTb JBMIKECHHUS paboueit
cpeabl HauMEHblIas, MOTOK Oe3 3aBUXPEHUH, T.e. Ha NPAMOJIMHEHHBIX Yy4yacTKax TpyOONpoBOAOB IpH
MaKCHMaJIbHOM PAcCTOSTHMM OT 3allOPHBIX YCTPOMCTB, KOJIEH, KOMIIEHCATOPOB M APYTHX THAPABINYECKHX
COCJIMHEHM;

— TpU NyJbCUPYIOLIEM JIaBJICHUH pabodeil cpelibl, THIpoyAapax OTOOpHbIE YCTPOICTBA JOJIKHBI OBITh
C OTBOJAaMH B BUJI€ NETIC00Pa3HbIX YCIOKOUTENEH;

— COCIMHHUTEIbHBIC JIMHUM (peKOMEHAyemas JJIMHa — He Oojee 15 MeTpoB) MODKHBI HWMEThH
OJTHOCTOpOHHUI YyKJIOH (He MeHee 1:10) or Mmecta oTOOpa AaBiIeHMs BBEpX, K MpeoOpazoBaTeisiM, €CiH
u3MepseMasi cpesia ras3, U BHHU3, K MpeoOpazoBaTessiM, €Clii u3MepsieMasl cpela — JKHIKOCTh. B ciydae
HEBO3MO)XHOCTH BBITMOJIHEHUSI 3TUX TpeOOBaHUM INpU HM3MEpEeHHM [aBJIEHUS Ta3a B HIDKHEH TOuke
COCMHUTENBHOW JIMHUM HEOOXOIUMO TIPEAyCMOTPETh OTCTOMHBIE COCYIbl, @ B HAWBBICHIMX TOYKaX
COEMHUTENIHOM JIMHUY, TPU U3MEPEHUH JIaBJICHUS KUIKOCTH, — ra30COOPHUKH;

— TIPHU UCTIOJH30BAHWHU COCTUHHUTEIBHBIX JIMHUA B HUX JIOJDKHBI MPEIyCMaTPUBATHCS CIEIHaIbHbIC
3aryyIaemMble OTBEPCTHS I POAYBKHU (CIIMBa KOHAEHCATA);

— COEIMHUTENbHBIC INHUU (MMITYJIbCHBIE TPYOKH ) HEOOXOIMMO MPOKJIABIBAT TaK, YTOOBI HCKIIFOUUTh
o0pa3oBaHUe ra3oBBIX MEMIKOB (IPU U3MEPEHUH JIABJICHUS KUJIKOCTH) WM THAPABIMYECKHX MPOOOK (TIpH
U3MEPEHHUH JIaBJICHUS ra3a);

— MarucTpai (COeAMHUTENIbHBIEC JIMHUM) JOJKHBI ObITh Iepes MPUCOeTUHEHNEM MpeodpazoBaTeseit
THIATEIIEHO TIPOMYTHI JJIS yYMEHBIICHUS BO3MOXXHOCTH 3arpsi3HEHHs TIOJIOCTH TNPHEMHUKA JaBIICHUS
npeoOpaszoBareneii;

— Toclie TPUCOEAWHEHHWsS TMpeoOpa3oBareieldl CieyeT TIpPOBEPUTh MeCTa COCIMHEHHWH Ha
repMETUYHOCTh  JIaBJIIGHUEM, paBHBIM BEpXHEMYy IMIpelelly H3MEpeHus MnpeoOpazoBaTenei, WiIu
UCTIBITATEIBHBIM JIaBIICHHEM (HE MPEBHIMIAIONIEM BEJIMYMH, YKa3aHHBIX B TabmuIe 1, B TeueHne 15 MUHYT).
Crnag naBiieHus 3a 15 MUHYT He JOJDKEH MPEBBIATh 5 % OT M0AaBaeMoro AaBICHHS.

[Tpu MoHTaXke mpeoOpazoBaTeNeil THIPOCTaTHIECKOTO naBieHus [lpunoxenue [l ciemyer yduThIBaTh
CJICAYIOLINE PEKOMEH IAINH:
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—KOHell Ka0eJs BBIBECTH B CyXO€ MPOCTPAHCTBO MJIM B COOTBETCTBYIOLIMH COEIMHUTEIBHBIN OJIOK C
KJIEMMaMU;

— OIlyCKaTh W MOJHUMAThH MpeoOpa3oBaTesb HEOOXOIUMO TPOCOM, 3aKPEIJICHHBIM 3a MPOYIIUHY Ha
KopIryce npeoOpa3oBaTers;

— KOHeIl Ka0esst 3aKpPenuTh B MOAXOSIIEH KOPOOKE C COSTMHUTEIbHBIMH KIIEMMaMHU;

— He neperudaTh kabdenb (4epe3 Hero MPOXOUT KAMUIUISIP 7151 KOMIIEHCAIIUU aTMOC(EpHOTo JaBICHUS).

Jlnis moakiroueHust npeoOpa3oBareneld THAPOCTATUYECKOTO JaBJiCHUs C KalbelneM pEeKOMEHIyeM
ucnonb3oBath «Kopooku knemmusie» AI'bP.440.00.00:

- KM-1 — 4 nuHuM ¢ TONOJIHUTEILHOM 3alIUTON OT repeHanpsikeHus < 2 kB, 2 nuHun 6e3 3aiuThl ¢
3a3eMJICHHEM (METAJUIMYECKUN KOPILYC);

- KM-2 — 4 nunuun 6e3 TOMOJHUTEILHOM 3alTUThI ¢ 3a3eMJICHUEM (METAIUTMYECKHI KOPITYC);

- KM-3 — 4 nunun 6e3 TOMOTHATEIHLHON 3alIUThI C 3a3eMJICHUEM (IIJIACTHKOBBIN KOPITYC).

Hcnonp3oBaHue  KIEMMHBIX  KOpOOOK  o0ecrmeunBaeT  yAOOCTBO  MOJKIIOYEHHS  Kalenel
npeoOpa3oBaTeieil 1aBiIeHUs U 3aIUTY KalUIIPHON TPyOKH OT BHEIIHUX BO3ACHCTBUIA.

2.2.9 Ilocne TpaHCHOPTUPOBAaHUS B YCJIOBHUSIX OTPHUIATEIBHBIX TEMIIEPATyp OKPY’KaloLIEH cpeabl
nepBoe MOAKIIOUEHHE Mpeodpa3zoBareieid K MCTOYHUKY AJIEKTPOIMHUTAHUS JOMYCKAETCS MOCTE BBIACPIKKH
npeoOpaszoBareneil He MeHee 3 4acoB B HOPMAJIbHBIX YCIOBHUSX.

2.2.10 JIns uWCKITIOYEHHWS CIIy4acB BO3HUKHOBEHHUS OJHOCTOPOHHHMX IIEPETPy30K B IpoIlecce
JKCITyaTallid  JAaTYUKOB PA3sHOCTU JaBJICHUW HEOOXOJUMO CTPOro COONMOJaTh  OMpeAeNCHHYIO
II0CJIEI0BATEIbHOCTD OINEpaliii BO BpeMs BKJIIOYEHMS J1aTuMKa B pabOTy NpHU UCIOIb30BAaHUU KJIAIIAHHOTO
6110Ka (prcyHOK 1):

1) 3akpoiite Bentunu |, Il u Ill, st gero noBepHUTE UX PYKOSTKH MO 4aCOBOM cTpenke (Isis co
CTOPOHBI COOTBETCTBYIOIIUX PYKOSTOK) /10 yropa (mojoxeHue A);

2) OTKpOHUTE 3alopHYI0 apMmarypy, YCTAaHOBIICHHYIO Ha TEXHOJOTMYECKOM OOOpYyJOBaHUU Kak B
«IUTIOCOBOI», TaK U B «<MUHYCOBOIN JTHHHSIX;

3) ypaBHAlTE JaBJI€HHE B «ILIIOCOBOW» M «MHHYCOBOW» KaMmepax, JUId Yero IJIaBHO IOBEPHUTE
pykosatku Bentuiiedt | u Il na 1,5-2 oGopota npotus vacoBoii ctpenku. [ocne 3Toro mpoBepsTe U, B CIy4yae
HE00X0JUMOCTH, OTKOPPEKTUPYNUTE BBIXOIHOM CUTHAI;

4) nosepHuTe pyKosTKy BeHTW s |11 Mo yacoBoit cTpenke 10 ynopa (nojgoxenue A);

5) NoBEepHUTE PYKOATKY BEHTWIS | «IUIIOCOBOI» Kamepbl MPOTHB 4YacOBOM CTPENIKM JI0 YIopa
(monoxenue B);

6) moBepHUTE PYKOSTKY BeHTWNSA |l «MHMHYycCOBOW» KaMmepbl NMPOTHB YacOBOM CTpENKH 10 yIHopa
(monoxenue B).
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Pucynok 1 — Cxema kiiananHoro 0joka

2.2.11 JIna C/IB-Ex, C/IB-ExP B cootBercTtBuu ¢ 'OCT IEC 60079-14 momyckaercs MOAKITIOYCHUE
3a3eMJICHHS K 3a3eMJISIOIIEMY 3a)KMMY, PACIOJI0XKEHHOMY Ha KOpILyce, JUIsl ypaBHOBEIIMBAHUS MTOTEHIMAIa
KOpITyca M HMCKpOOE30mMacHOW Iend W YMEHBIICHHS MMOMEX, HABOJIUMBIX METAJUIMYECKHM KOPITyCOM Ha
UCKpOOE30MacHyl0 Lienb (BHYTPEHHsSI 4acTh KOPIyca COEIMHEHAa C MCKpOOe30MacHOM LEeNblo EMKOCTBHIO
10 HO).

Jatunku naBiaeHus oOmenpomsiinuieHHoro ucnonHeHuss C/IB 1 B3pbpIBO3AIIMIIIEHHOTO0 HWCHOIHEHUS
C/IB-Ex c BeixoanbIM curHasiom 0,4-2B, rie nutaHue JaTYMKOB OCYIIECTBISETCS 0€30aCHbIM CBEPXHU3KUM
HarnpspkeHneM 3,6B 1o crmoco0y 3aIunThl YeT0BeKa OT MOPAKEHHUS FIEKTPHUECKUM TOKOM OTHOCSTCS K KIlaccy
1l mo TOCT 12.2.007.0, 4yTO AOMyCKaeT He 3a3eMJsATh Kopmyca HpuOopoB. COOTBETCTBEHHO NaTYUKH,
YCTQHOBJICHHBIE HA 3aKJIQJHBIX JJIEMEHTaX, WMEIONIMX HEMOCPEJACTBEHHBI KOHTAaKT C Ta30IpOBOIOM,
HaXOJAIIMMCS 10 3alMTHBIM noTeHuuanom CK3, He TpeOyIoT yCTaHOBKH U30JUPYIOIINX COeTUHEHNH.

2.2.12 Tlpeobpa3oBaTeli MOAKIIOYAOTCS K UCTOYHUKY MUTAHUS (COOJI0/Iast MOSIPHOCTh UCTOYHHUKA
NUTAHUs) U Harpy3Ke COeIMHUTEIbHBIMHI IPOBOIaMH JIMHUU CcBsA3H. CxeMa MoAKIoueHHs mpeoOpa3oBaTeeit
NpUBEJICHA B TIPUIIOKEHUH B.

2.2.13 IonkmtoueHue npeodpazoBaTeneil K Harpy3ke U UCTOUHUKY MUTAHUS OCYILIECTBIsIeTCs Kabenem
C M3OJISIIUEH W YHCIIOM IPOBOJIOB, COOTBETCTBYIOIIEMY YHCIY MPOBOJHUKOB B JIMHWUHU CBS3M (HAaIpHMep,
KY®D®D 4x0,35-250 TY16-505.179-76). Pexomenmyemoe cedueHue MpoBOAHHMKOB kabens ot 0,35 mo
1,5 MM

2.2.14 BriBoJ 4 BBIXOJHOTO pazbeMa Ipeodpa3oBaresis K KaOelto CBA3U He MOAKII0YAeTCsl.

2.2.15 PexomeHyeTCs BHITIOTHSTH JIMHUIO CBSI3M B BUJIC BUTOH Iaphl B KpaHe.

2.2.16 [Ipy OTCYTCTBMM TaJbBaHUYECKOTO pas3JeNieHHss KaHAJIOB MUTaHUA THpeoOpazoBaTeneit
3a3eMJICHHE Harpy3KH JIOMTyCKAeTCs TOJIEKO CO CTOPOHBI MICTOYHUKA TTUTAHUS.

2.2.17 IIpu HEOOXOIUMOCTH YMEHBIICHUSI YPOBHS ITyJbCAIlMi BBIXOJHOIO JJIEKTPUYECKOTO CHUTHAJA
npeoOpa3oBateniell, HampuMmep, H3-3a IyJbCAlMd HM3MEPSEMOro Tapamerpa, JOIMYCKaeTcsl MapauleIbHO
COIIPOTHBIIEHUIO HArpy3kd B NMPHUEMHUKE CUTHAJA BKJIIOYATh HEMOJSIPHBIA KOHAEHCATOp (HAampuMmep, TUIa
K10-17), mpu sTOoM cneayeT BbIOMpaTh KOHJEHCATOpP C MHUHUMAIbHOM EMKOCTBIO, OOecreyuBaroueit
JIOITyCTUMBIA YPOBEHb MyJIbCAllMi Ha COMPOTHUBICHUU HArpy3kH. J[aHHBIM MyHKT HE paclpocTpaHseTcs Ha
ucnotaerne CJIB-Ex u CJIB-ExP.
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2.2.18 I"'abGapuTHBIE pa3Mepsl ITYLEPOB I TOJKIIOUEHHS K MATUCTPAIU JaBJICHUS U PEKOMEHIyeMble
MOHTaXHbIE THE3/IA AJIs1 yCTAaHOBKM IpeoOpa3oBaTesneil NpuBeIeHbI B IPUIIOKEHHH [

2.2.19 YtoOrl 0becneunBaioch BHIMOJIHEHNE TPEOOBaHMH MbUIEBIaro3amuThl mo IP65 coenunenus no
DIN43650, Heo6X0AMMO YCTaHOBUTH YIUIOTHUTEIBHYIO IPOKJIA/IKY Ha COSTMHHUTEIb TPe0o0pa3oBaTelis, yepes
KOTOPYIO NMPOU3BECTH CTHIKOBKY, ITPEABAPUTEILHO yOSAUBIINCH B COBIAICHUN KOHTAKTOB, a 3aT€M IIOTHO
HPUTSIHYTh BUHTOM.

2.3 DkcniiyaTanus npeodpasonarelieit

2.3.1 BBox mpeoOpazoBaresieii B AKCIUTyaTallMiO INPOU3BOIUTCA MO JOKYMEHTaM, NPUHATHIM Ha
IPEIIPUITUU-TIOTPEOUTETIE.

2.3.2 Ilpu skcmmyatanuu mpeoOpa3oBaTeNn JOJDKHBI ITOJIBEPraThCsl MEPUOIUUECKIM ocMoTpaM. [Ipu
0CMOTpe HEOOXOANMO MPOBEPHTH:

— MPOYHOCTb U TEPMETUYHOCTD JIMHUH 110/IBO/IA JaBIICHHUS;

— HaJI&KHOCTh MOHTaXa (KpeIuleHHs) IpeoOpa3oBaTeiei;

— OTCYTCTBHE OOpPBHIBOB WJIN TIOBPEKACHUS U3OJSIHH COSTUHUTEIBHBIX JIEKTPUICCKUX JTMHHMA.

JKCILUTyaTalus npeodpa3oBarelieil ¢ HApylIeHHeM YKa3aHHBIX TPeOOBaHUIl 3anpeniaeTcs.

2.3.3 OcMOTp M YCTpaHEHHE 3aMEUYECHHBIX HEIOCTATKOB JIOJDKHBI MPOU3BOIUTHCS IMPH OTCYTCTBUH
JIABJICHUS B TA30BOW WJIM THIPABIMYECKOW JIMHUH, MPH OTKIFOUYEHHOM JJIEKTPOIUTAHUH M OTCOCTUHEHHOM
COEIMHUTEIBHON 3JIEKTPUYECCKOM JIMHUH CBSI3U.

2.3.4 B ciyyae HaKOTUICHUS KOHJICHCATa B COSTMHUTEIHHON JTMHHUH (TTOJIOCTH U3MEPUTEIIBHOTO 0JIOKA)
Y HEBO3MOXXHOCTH CIIMBAa KOHJICHCaTa 0e3 JeMOHTaka mpeoOpaszoBareneil HEOOXOOMMO IEeMOHTHUPOBATH
npeoOpa3oBaTelid, W CIUTh KOHJAEHCAT, IOCIE Yero BHOBb MPOU3BECTH MOHTaX NpeoOpa3oBaTenei.
JIeMOHTa)X M MOHTaX INpeoOpa3oBareieil cienyeT MPOU3BOIUTH C COONIOJCHHEM TpeOoBaHM pasziena 2
HACTOSIIET0 JTOKyMEHTA.

2.3.5 XapaxTepHble HEMCIPAaBHOCTH U METOABI X YCTPaHEHUs IPUBE/ICHBI B TAOIUIIE 6.

HewucnpaBHOCTB [IprunHa Merton ycTpaHeHus

YerpanuTh neperud kabens (TOJNbKO AT

1 BeixogHoM curHan N
Her xommeHcanmu aTMocdepHOTro JaBlieHusl | mpeoOpa3zoBaTesnieil THIpOCTaTUIECKOro

HEYCTOMYUBBIN

JIaBIICHUS)

OOpBIB B TUHUH HArPy3KU WU B LIENTN Ny

P Py 1 Haiit 1 ycTpaHuTh 0OpBIB
MUTAHUS
2 BeixoaHoi curHan | KopoTkoe 3aMbIKaHKE B JIMHAW Harpy3Ku o
Ha¥iTi 1 ycTpaHUTh 3aMBIKaHUE
OTCYTCTBYET WIN B LIENU TUTaHUS

Huskoe HaMpsHKEHUE NMUTAHU WIN BBICOKOC

[IpoBeprte u, ecinu HY>)KHO, OTPETYIHPYUTE
COTIPOTHBJICHUE HATPY3KH POBEpTE H, y » OTPETY TPy

HapymieHa repMeTHYHOCTD B JINHUU

HaiiTi 1 ycTpaHUTh HETEPMETUYHOCTh
OJBOJIA NABJICHUS

3 BeIxogHO# cUrHAI

OtknrounTh tuTanue. OCBOOOTUTH TOCTYII K
HecTaOUIIeH

OKHCIIEHBI KOHTAKTHBIE TMMOBEPXHOCTH KOHTAKTHBIM ITOBEPXHOCTAM. OYHCTUTD
KOHTAaKTbI

4 BBIXOJHOM CHTHAT HE BosBpatute npeoGpa3oBaTelpb A1 3aMEHBI WITH
HewncnpaBHOCTE B 6JI0KE 3JIEKTPOHUKH
cooTBeTCTBYET TY peMoHTa

Tadonuma 6 — XapakrepHsie HeucnpaBHoctd CJIB 1 MeTOABI X yCTpaHEHHS

2.4 MeToauka usMepeHuii

2.4.1 Jlyia mpoBeICHNS H3MEPEHUN HCITOJIB3YIOT THITOBYIO CXEMY BKJIFOUCHUS, TPUBEACHHYIO B TIPUJIO-
JKeHHH B.
2.4.2 BeraucieHue u3MepsieMoro JaBJICHUs TPOU3BOIUTCS 10 opmyite 1.1.2.6.
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3 TEXHUYECKOE OBCJIY’)KUBAHUE

3.1 Ilpu BbIMycKE C MPEANPUATHA-U3TOTOBUTENS MpeoOpa3oBaTed HACTPAWBAIOTCS HA BEPXHHIMA
npezen u3MepeHus: N30bITOYHOTO JaBJICHUS, IIPU 3TOM HIDKHUH Mpeaen n3MepeHust H30BITOYHOTO AaBICHUS
paBeH Hymro. /[ MHorompenenbHbIX MpeoOpa3oBareseil, BO3MOXKHA IEPECTPOiiKa BEPXHEro Ipejaena
U3MEPSEMOrO JaBJIEHUsT B CTOPOHY YMEHBIIEHMS [0 OTHOIIEHUIO K YKa3aHHOMY Ha 000J0uKe
npeobOpasoBareneii. [lepecTpoiiky pasperiaercs NpoU3BOAUTH MO JOKYMEHTAlMM Ha komMMmyHHKaTop. [Tocne
MEPECTPONKHU IPOU3BECTHU 3AMUCH B ATUKETKE O IPOU3BEAEHHOM JCHCTBUMU.

3.2 HHTepBan Mexay MOBEPKAMH.

— 5 (marp) et ans npeodbpazoBatenell ¢ HUPPOBLIM BHIXOIHBIM CUTHAJIOM, aHAJIOTOBBIM BBIXOHBIM
CUTHAJIOM U ITU(POBOK 00pabOTKOM CUTHANA;

— MEpUOJMYECKOM TOBEpPKE MOTYyT HE TIOABEPraThCs MpeodpazoBaTeNy, HaXOAdIIMecs Ha
JUIUTETILHOM XpaHEHUU (KOHCEPBAIIHH).

3.3 Mertponoruueckue XapakTepUCTHKHU Mpeodpa3oBareiell B TEUEHNE HHTEPBAIa MEXAY IMOBEpKaMHU
COOTBETCTBYIOT JOKYMEHTaM O IMOBEpKe ¢ yu€TOoM IokazaTenel 06e30TkKa3HOCTU mpeolOpa3oBaTenieil U mpu
YCIIOBHHU COOJIIOICHUS IOTPEOUTENIEM MPaBUII XpaHEHU, TPAHCIIOPTUPOBAHUS U SKCILTyaTalluu, YKa3aHHBIX B
HACTOSAIIEM PYKOBOJICTBE O HKCILTyaTaIlH.

3.4 TloBepka mpeoOpa3oBareneii OCYIIECTBISETCS B COOTBETCTBUU C jJokymeHToMm: «['CH.
[TpeoOpazoBarenu nasiaeHus uamepurenbasie C/IB. Metoauka nosepku» MII 16-221-2009, yTBepKA€HHBIM
B YCTaHOBJICHHOM IOPSJIKE.

3.5 PerynupoBka, mpoBepka u MepecTpoiika Iuana3oHOB M3MepeHus mpeolOpazoBaTeneil ¢ nudpoon
o0paboTkoii curHaima (cumBon «D» B MapKHUpOBKE) MPOU3BOAUTCS C TOMOIIBI0 «Momynsi CBsI3U
npeobpazosareneit C/IB u 1J1-U» AI'bP.417.00.00 cornacHO HHCTPYKIIMU Ha HETO.

3.6  Mepsl 6€3011aCHOCTH.

3.6.1 [Io cmocoOy 3amuThl YenoBeKa OT MOPAKEHHUs OHIIEKTPUYECKUM TOKOM IpeodpazoBaTenu
otHocaTcs K kiaccy «l» mo TOCT 12.2.007.0.

3.6.2 K pabote ¢ nmpeoOpa3oBarensiMu TOMyCKAarOTCs JIHIlA, U3y4YHBIIKE HacTosmee PO u mpomenmme
COOTBETCTBYIOIIUI HHCTPYKTAX IO TEXHHUKE O€30MaCHOCTH, YUYWTHIBAIOMIMK CIEHU(PHUKY TNPHUMEHEHHS
npeoOpa3oBateliell Ha NpeANpUATHU-TIOTpeOUTEE.

3.6.3 IlpucoeanHeHue U OTCOCIMHEHUE MPeodpa3zoBareseii 0T MarucTpaieH, MoABOAAIINX JIaBJICHHE,
cienyeT NpOoU3BOAUTH MPU OTCYTCTBUU JABJICHUS B MATMCTPAJAX U OTKIFOUEHHOM 3JIEKTPUUECKOM TUTAHUU.

4 TEKYIHAW PEMOHT

4.1 TIpeoOpa3oBarenu, Al KOTOPHIX BBIIBIEHO HECOOTBETCTBHE MApaMETPOB, YKA3aHHBIX B ITHKETKE
u 1.3 mpu mpoBeIeHUH BXOJHOIO KOHTPOJIS WJIM IPU AKCIUTyaTallMM, HANpaBIsAIOTCA Ha TMpEeANpUsTHE-
WU3TOTOBUTEID.

4.2 3ampemaeTcs BHE NPEINPUATHA-U3TOTOBUTENSI pa3Ouparh MpeoOpa3oBaTeiy, IPOBOIHUTH
NopabOTKy MOHTaXka, a TaKKe IPOU3BOJUTH 3aMEHY 3JIEKTPOHHBIX KOMIIOHEHTOB, YyBCTBHTEIBHOTO
JJIEMEHTA.

5 OBECIIEYEHHME B3PBIBO3AIIUINEHHOCTH

B3priBozammuménnocTs mpeoOpa3zoBareniell 00ecreurnBaeTCsl BBIMOJHEHWEM OOMUX TpeOOBaHMMA K
B3pbIBO3aIUIIEHHOMY 3eKTpoobopyaoBanuto mo ['OCT 31610.0, TOCT IEC 60079-14, rmase 7.3 IIYD u
TpeOOBaHMH K B3PHIBO3AMUIIEHHOMY OOOpPYJIOBAaHHIO C B3PBIBO3AIIMTON BHAA «HCKpoOe3omacHas
anekTpuueckas nemns» mo 'OCT 31610.11.

5.1 CpeactBa B3pbIBO3aIIMTHI Npeodpa3zoBaresieit CIAB-Ex, CJAB-ExP

[Turanue npeoGpazoBateneit C/IB-Ex, CIAB-ExP ocymectisercss or 6apbepoB 0€30MacHOCTH MU
0JI0KOB o0ecrneunBamuX mapameTpbl uckpobdesomacHbix 1eneit Up < 5,0 B, lo < 100 MA, Co > Ci+Cy,
Lo > Li+Lk, umeromux ceptudukatr COOTBETCTBUS.

YpoBeHb B3pbIBoOe3omacHocTH oOecneunBaercsi B coorBerctBuu ¢ 'OCT 31610.11 orpannueHuem
TEMIEPATypbl TOBEPXHOCTH KOMIIOHEHTOB /10 Temneparypbl MeHee 95 °C. [IpoBonHuku anuHoi 6o1ee 50 Mmm
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3aKperuieHsl M 3adukcupoBaHbl komnayHaoMm. [IpeoOpazosarenmn CJ/IB-Ex, CIB-ExP umeror cremens
3amuThl OoT BHemHux Bo3aeicTBuii IP54, IP65 wm IP68 mo T'OCT 14254. Kopmyc u Kpblika
npeoOpa3oBatelniell, a TakKe KOPITyCHbIE AeTald IPUEMHHUKOB JIaBJICHUS U3rOTOBIEHBI U3 ctamu 12X18H10T-
T-6 I'OCT 5949. CnnaBbl, UCHIOJb3yeMbIe JUIsl M3TOTOBJICHUS JIPYTUX JIE€Tajleil, HE COAEp)KaT alOMUHUSA,
MarHusi, THTaHa ¥ IUPKOHUs B KojmuecTBe 6oiee 10 % (B cymme) u MarHusi, TATaHa ¥ IIUPKOHUS B KOJTMYECTBE
6onee 7,5 % (B cymme) cornacuo tpeboBanusm ['OCT 31610.0.

B mpeoOpazoBarensx ¢ mapkupoBkoii B3pbiBo3ammthl «0EX ia IIC T3 Ga X» umeercs paauarop,
CHIDKAIOIIUN TEMIIepaTypy U3MEpseMoi cpejibl ¢ MakcuMalibHO aorryctumoit (200 °C) mo temmeparypsl Ha
MOBEPXHOCTH KOMITOHEHTOB, He mpeBbimatomei 110 °C.

Dnektpudeckas uckpobe3omacHocTh mpeobOpazoBareneit C/IB-Ex, CJIB-ExP obecneunBaercs
OTpaHUYEHUEM PACCTOSHHUA MO MOBEPXHOCTHU IIACTMACCOBOM 00OJIOUKH OT Haubojee yAanEHHBIX TOUEK 10
3a3eMJIEHHBIX MeTamnyeckux yactedl B coorBercTBUM ¢ ['OCT 52274 ne 6onee, yem 50 mm. Ha xopmyce
npeoOpaszoBareneil UMEIOTCS 3a3eMIIIOIINN 32KUM U 3HAK 3a3eMJICHUS

BriBoz 2 BBIXOJIHOTO pazbeMa B Kabelie CBA3HM HE MOIKIII0YaeTCs.

Ha o6omnouke npeoOpa3oBareseil HaHeceHa MapKUPOBKa:

— TOBapHbIN 3HAK WM HAUMEHOBAHUE MPEANPUATUSI-U3TOTOBUTEIS;

— HauMeHOBaHue U (WIK) TUII TpeoOpa3oBaTenen;

— wMapkupoBka B3pbiBo3anuThl «0EX ia IC T5 Ga X», «0EX ia IIC T3 Ga X» mist ucnonnenuss BT2
win «PO Ex ia | Ma X», HanmeHOBaHHe opraHa 1o cepTudukaiu, Homep ceprudukara,

— cleuuanbHbIA 3HAaK B3PbIBOOE30MACHOCTH;

— enuHbIN 3HaK obpamenus TP TC;

— Juamna3oH paboyux TemmepaTyp M mapaMmerpoB anekTpuyeckux wnemeit —50 °C < ta < +80 °C,
Ui<55B, Ii<100MA, Ci<12,0 Mx®, Li <2 mxI'H, Pi <20 MBrT;

— cTeneHp 3amuThl oT BHemHUX BozaecTBuil mo 'OCT 14254 B 3aBUCUMOCTH OT HCIOJHEHUS —
IP54, IP65 nm IP68;

— TIOPAIKOBBIA (3aBOJICKOM) HOMEp mpeoOpa3oBareieil MO CHUCTEME HYMEpalHWH MPearnpusThs-
U3TOTOBUTEIIS;

— JlaTa U3rOTOBJICHUS.

5.2 ObecnevyeHue B3pbIBO3AIUIIEHHOCTH TPU MOHTAMXKe

5.2.1 Ycranoska npeobpaszopareneit C/IB-Ex u C/IB-ExP nomkHa npou3BoauThbCs B COOTBETCTBUU CO
CXEMOH »3JIeKTpUYecKol coennHeHud (pucyHok B.2 mpuiiokenus B), pyKoOBOJACTBOM IO 3KCIUTyaTallMu
AT'BP.406239.001-01P3 ¢ cobmonenueM TpeGoBaHuil rinaBbl 3.4 «lIpaBuil TeXHHYECKOH SKCILTyaTalluu
3JIEKTPOYCTAaHOBOK MoOTpeduTeneit», «lIpaBun mo oxpaHe TpyJa Npu 3KCIUTyaTallUHd 3JIEKTPOYCTAHOBOK»
ITOTDBY 2014, rnaser 7.3 ITYD, 'OCT 60079-14.

5.2.2 Tlepen MOHTaXOM HEOOXOIUMO MTPOBEPHUTH:

— uchpaBHOCTH 000s0uKky ipeodpazoBareneit C/IB-Ex (CAB-ExP);

— HaJu4Me MIoM0, MApKUPOBOK B3PBIBO3ALIUTHI;

— BBIXOJHBIE TapAMETPbl UCKPOOE30NaCHBIX LIeTIel OJIOKOB MUTAHMUS;

— OTCYTCTBHE MOJIKJIIOUEHHs B KabeJie CBsI3U LeNH K BBIBOJY 4 BBIXOJIHOTO pa3beMa,

— mapameTpsl JIUHUH cBsA3U: EMKOCTh Ck < 0,04 Mk®D, nuayktuBHOCTh Lk < 0,1 MI'H, conpoTuBnenue R
<20 Owm.

5.3 Obecneyenne B3pbIBO3AMIUINEHHOCTH MPHU IKCILTYaTANMHU

5.3.1 Okcmnyaramuss  npeodpazoBateneii C/IB-Ex nmomkHa NpPOM3BOMUTECS B COOTBETCTBHHM C
tpeboBanusimu AI'bP.406239.001-02P3, rnasst 3.4 ITTO3I1, 'OCT IEC 60079-17.

5.3.2 IMuranme mnpeoOpazorarencii CHAB-Ex u CJ/IB-ExP momkHO OCYIIECTBIATBCS OT OaphepoB
0€30MacHOCTH, OJIOKOB MHUTAHUS C HMCKPOOE30MACHBIMU JJIEKTPUUYECKHMMH BBIXOJHBIMU IIETISIMH  C
napamerpamu Up < 5,0 B, 10 <100 MA, Co > Ci+ Cy, Lo > L + L, mmerommmMu cepTuHUKaT COOTBETCTBUA.

5.3.3 CBa3p ¢ BBIBOJOM 4 BBIXOJHOTO pa3beMa IpeoOpa3oBaTenss B Kalene CBS3M JOJDKHA
OTCYTCTBOBATb.

5.3.4 Tlpu neproanYECKMX OCMOTpAaxX MpeodpazoBareseit ocoboe BHUMaHUE cielyeT o0paliarh Ha:
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—BBIXOIHBIC MTApaMETPhl HCKPOOE30MACHBIX IIEMNeH OJOKOB MUTAHUS, MAPKUPOBKH B3PHIBO3AIIUTHI U
peayNPEAUTENBHBIX HAAIUCEN;

—OTCYTCTBHE MOBPEXICHUN COCAMHUTEIIBHBIX IPOBOIOB U KaleleH;

—HUCTPaBHOE COCTOSTHHE 000JIOUKH TpeodpazoBaTelieH.

CoemHUTEIbHBIN Kabelb U CIIoco0 ero H30JISIMH BO B3PBIBOOIIACHOM 30HE JIOJIKHBI COOTBETCTBOBATH
tpeboBanusm raasel 7.3 [TYD, TOCT IEC 60079-14.

5.4 Ob6ecneyenne B3pbIBO3AIMINIEHHOCTH PU PEMOHTE

PemonT mpeoOpa3oBaTeneli, KacarOIIMIICS CPEICTB B3PHIBO3AIIUTHI, JOJHKCH IPOU3BOJIUTHCS HA
npeanpuaTuu-u3roropurene B coorserctsuu ¢ PI1 16.407, TOCT 31610.19.

6 XPAHEHHUE

6.1 Xpanenue mnpeoOpazoBareieil JOJDKHO OCYIIECTBISATHCA B YINAaKOBAHHOM BHUJE B 3aKPBITHIX
MOMEILEHUAX (XpPaHUIMILAX).

6.2 JlomyckaroTcs CleAyIolue YCIOBUS XPAHECHUS:

- TemMrieparypa Bo3ayxa ot munyc 50 go mmoc 50 °C;

- OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa 10 98 % npu temneparype a0 25 °C;

6.3 Bo3ayx B momemeHuM I XpaHSHHUS HE JIOJDKEH COJIePIKaTh MapoB KHUCIIOT, MIEIOYCH U IPYTHX
XUMHYECKH arpeCCUBHBIX CMECEH.

6.4 YcnoBus xpaneHus rpeodpaszopareseit 6e3 ynmakosku — «1» mo F'OCT 15150.

6.5 KoncepBamusi mpeoOpa3oBareneil [OKHA COOTBETCTBOBATh BapuaHTy 3ammthl B3-10 mo
I'OCT 9.014.

7 TPAHCIIOPTUPOBAHHUE

7.1 TpancnopTUpOBaHUE B YaCTU BO3JECHUCTBUS KIMMATUUECKHX (PAaKTOPOB BHEIIHEU CPEIbl JOJKHO
cootBercTBOBath rpymme 4 (2K2) mo 'OCT 15150, a B yacTu Bo3A€HCTBUS MEXaHUUECKUX (PAKTOPOB JOJKHO
cootBeTcTBOBaTh ycioBusiM JI mo TOCT 23216.

7.2 TpancnmopTHpoBaHUE JOJKHO TPOM3BOAUTHCA B  YHAKOBKE MPEANPUATHS-U3TOTOBUTEINS.
JomyckaeTcsi TpaHCTIOPTUPOBATH MPeoOpa3oBaTesid BCEMU BHUJIAMHU HA3€MHOTO M BOJHOTO TpPaHCIIOpPTa Ha
JT00BIe PACCTOSHHUS C COONIOJEHHEM TMPaBWJI, YTBEPKIEHHBIX COOTBETCTBYIOUIMMH TPAHCIIOPTHBHIMHU
BEJIOMCTBaMH.

8 YTUJIN3ALUA

Yrummzamus mpeoOpa3oBaTtenieil  MPOU3BOAUTCS B TOPSIKE, YCTAaHOBICHHOM HAa MPEIIPUSTHH-
norpeduTesne.

9 TAPAHTHUU U3I'OTOBUTEJISA

9.1 lMocraBmMK (M3rOTOBUTENb) TapaHTHPYET COOTBETCTBUE MpeoOpa3oBareneil TpeOOBaHUSAM
TEXHUYECKUX YCJIOBUH TIpU COOJIOACHHM TMOTPEOUTENEM YCIOBUM OJKCIUTyaTalud (MIPUMEHEHHUs),
TPaHCHOPTUPOBAHUS, XPAaHEHHU U MOHTa)Ka, YCTAHOBJIEHHBIX B HacToseM PO.

9.2 T'apanTHpOBaHHBIA CPOK OSKCIUTyaTallMd IpeoOpa3zoBareneit 3 (Tpw) roma ¢ MOMEHTa (JaThl)
npuéMKHU peodpazoBaTess, yKa3aHHOTO B ATUKETKE.

9.3 T'apanTns He pacmpocTpaHseTcs Ha NpeoOpa3oBaTeNd, IOABEPTIIHECS JIOOBIM MOCTOPOHHUM
BMEIIATeNIbCTBAM B KOHCTPYKIIMIO ITpeoOpa3oBarenell Wi UMEIOINX BHEIIHUE TOBPEXKICHHS.

9.4 TapaHTHs HE pPaCHPOCTPAHSIETCS HA MIEKTPHUECKUI COSeTMHUTEh, MOHTAXHBIE, YIUIOTHUTEIILHBIE,
3alUTHBIE U APYTHE U3JEIHs, TOCTaBIsIeMble ¢ TPeo0pa3oBaTEIIMHU.

9.5 TlapanTtuiiHOe 00CITy)XKMBaHWE MPOU3BOAUTCS TPEANPUATHEM-U3rOTOBHTENEM. [locTrapaHTHitHBIH
PEMOHT IpeoOpa3zoBareneil MPOU3BOJUTCS MO OTJAEIBHOMY JIOTOBODY.
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IIpnioxenne A

YciaoBHoe 0003HaUeHM e IPeoOpa3oBaTelieil JaBjeHUs] U3MePUTEJIbHbIX

CtpykTypHas cxema ycIoBHOro 0003HaueHHs mpeoOpa3oBareeit

Ne 1 2 |3 4 |5 6 7 8 9 10 11
HO3HULIUH
[pumep [CAB-| Ex- | U- | XXX-| - [0,4-2,0B- IDXXXX-XXXX-XX|KXX| LXX ;XXX AI'BP.406239.001TY
Howmep no3unuu B Conepanie
0003HaYeHUHN

1 Haunmenosanue cokpamenHoe — C/IB

2 K00 ucnonuerus (Tabmuma A.1),

3 8U0 usmepsiemozo oasnenus (Tadbmuma A.2)
Hwxunii (HITN) u Bepxuaue (BIIN) npenesns! n3MepeHuii B COOTBETCTBUU C 3aKa30M.

4 Hroxuanii mpenen n3MepeHus, paBHbII HYJIO, JOITyCKAeTCs HE YKa3bIBaTh. EOMHUIEI
n3mepenus «MIlay nonmyckaercsi He yKa3bIBaTh.
Koo cneyuanvnozo ucnonnenus:
M(...) — 08 WCIOJHEHWs C TepeHacTpauBacMbIM JTHAla30HOM HW3MEPEHHUs
«MHOTOTPEENbHBII», B CKOOKax ykasbiBaeTcsi 3HaueHue BIIVM 3aBopckoit HaCTpOWKH B
MlIla;
MA — MHOTOIIPEACIBHBI C aBTOMAaTUYECKUM MEPEKIIOYEHUEM Ualla30HOB

5 (TompKO MIA TIpeoOpazoBaTeneil ¢ MU POBBIM BRIXOIHBIM CUTHAIIOM).
HE yKa3aHo — JJis mIpeoOpasoBarenell ¢ (PUKCHPOBAaHHBIMU IpPEAEIaMH H3MEpPEeHHUs
(«omHOIPEACTHHBII ).
P — HCHOJHEHHUE Mpeodpa3oBatelieii ¢ BHIHECCHHBIM MPUEMHUKOM JaBIICHHS
PXX — HCIOJHEHUE C HECTAaHAAPTHBIM 3HAYECHUEM MPENesIbHO-I0IMYCTUMOIO
neperpy3ounoro naeneHus (XX — 3HaueHue napneHus B MIIa) u moBbIIeHHOMN
HaJIeKHOCTBIO.

6 KOO 8bIX00H020 cuchana u aunuu (Tadnuma A.3)

7 K00 mooeau (OyKBa U IEBSATH WIH AECATh TUP)

OykBa|  6uo anekmponno2o 6noka (Tabnmuna A.4)

[IEPBBII CUMBOJI

KOO Kaumamuyuecko2o ucnonenus (tadimma A.S)

BTOPOW CUMBOJI

K00 npeodena 00nycKkaemol 0CHOBHOU nocpewnocmu usmepenuss (tadauma A.6)

TpeThs nudpa

KOO npeodena OOnOIHUMENbHOU memnepamypHou noepewrocmu (tTadnuna A.7)

YETBEPTBIA CUMBOJI

KOO npucoeounumenbHo2o pasmepa (MOHTaXHOM 4acTH) AJIsl COSANHEHUSI C BHEITHEN
THJIPaBIMUECcKOH (ra30Boii) TMHKUEH 1 3a3eMiieHHeM (Tabmuma A.8)

nsATas udpa

KOO 6U0a UHOUKAYUU 8b1X00H020 cueHana (Tadbmuna A.9)

6 u 7 uudpst

KOO COeOUHUMENs JNeKMPUYecKo2o I COSAMHEHUS C BHEUTHEH TUHKUEH cBs3u (Tabnuia

A.10)

BochMas mudpa

K00 epynnsi noiaegrazosawumst o 'OCT 14254 (tabmuma A.11)

}.'LeBﬂTLIﬁ CHMBOJI

KOO ouanasona nanpscenuu numanus (tTadnmma A.12)

necsartas nudpa

KOO 8peMeHU YCMAHOB8KU 8bIX00H020 cuenana (Tadmuma A.13)

Koo koncmpyxmuenoeo ucnoanenus. KOO normyckaercst He yka3bBath (Tabnuma A.14) u

8 NIPU3HAK JIOTIOJIHUTEbHOM TeXHoJorndeckoi npupabdorku (H)

9 onuna kabens LXX (uenoe 4uciao KpaTHOE OHOMY METPY, HE MOXKET MPEBhIIIATh
300 M), yka3bIBaeTcsi TOJBKO JJIsl M3AEIHI ¢ KabeneM

10 Koo ungpopmayuu o nepsuunoii nosepxe (tabmmua A.16)

11 Obosnauenue mexuuyeckux yciosuti (TY)
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ITponomxenne npuiioxkeHus A

Taonuma A.1— Koxucnonaenus npeodpazoBateneid. JlomyckaeTcsi 0IHOBPEMEHHOE YKa3aHHE
HECKOJIbKUX 0003HadYeHMi (pa3aeneHue uepes neduc)

O0o3HaueHNE
(mo3uus)

WUcnomnenune

HC YKa3aHO

06HlerOMI)IIHJ'IeHHOG HCIIOJIHCHHEC

Ex

UCTIOJTHEHHE B3PBIBO3AIUIIIEHHOE C BUAOM 3aIIUTHI «HCKpoOe30nacHas IeTb) 110
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3peiBo3amure «0EX ia 1IC T5 Ga
X»

BT2

(HEB3PHIBO3AITUIIICHHOE UCTIOTHEHHE)
UCTIOJNIHEHHE, YCTOHUMBOE K BO3JICHCTBUIO TeMIlepaTyphl paboyeii (M3MepsieMoii) cpe bl
(«BbICOKOTEMMEpaTypHOEY) 0T MUHYC 50 o mutoc 200 °C

BT2-Ex

HCTIOTHEHHE B3PBIBO3AMIUIIICHHOE ¢ BUIOM 3aIUTHI «HCKpoOe3omacHas mensy mo I' OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii 1o B3peiBozamute «0EX ia [IC T3 Ga X»,
YCTOHYMBOE K BO3JICUCTBUIO TEMIIEPaTyphl pabodeii (M3mepsaeMoii) cpeasl oT MuHyc S50
Jo mwitoc 200 °C

D20, D22, D50

KoHCTpyKTUBHBIE HCTIOTHEHHS IO TA0ApUTHO-TTPUCOCAMHUTEIHHBIM pa3Mepam
npeoOpasoBareseii (HeB3PBIBO3ANTUITICHHBIC HCITOTHCHHS)

D20-Ex

WCTIOJIHEHUSI B3PBIBO3AIIUILICHHBIEC C BHIOM 3aIIUTHl «AICKpOOE30MacHas erb Mo
I'OCT 31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3peiBo3amure «0EX ia 1IC T5 Ga
X» M KOHCTPYKTHBHBIM HCIIOJTHEHUEM T10 Ta0apUTHO-TIPUCOSANHUTEIBHBIM pa3Mepam
D20

D22-Ex

HCIIOJIHCHHA B3PbIBO3AIIUIIICHHBIC C BUAOM 3allIUTHL «I/ICKpO6e3OHaCHaSI e1b» 110
I'OCT 31610.0, I'OCT 31610.11 ¢ mapkupoBkoii o B3psiBo3amure «0Ex ia [IC T5 Ga
X» ¥ KOHCTPYKTHBHBIM HCIIOJIHEHUEM 110 rabapUTHO-TIPUCOSANHUTEIBHBIM pa3Mepam
D22

ExP

HCTIOJTHEHMSI B3PBIBO3AIIMUIIICHHBIC C BUIOM 3allIUThI «MCKpoOe3omnacHas mnemnby mo ['OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii 1o B3psiBo3arute «PO Ex ia | Ma X»

D20-ExP

WICTIONTHEHVISI B3PBIBO3AIIUIIICHHBIE C BUAOM 3aIIUTHI «HCKpobe3omnacHas mernby» mo ['OCT
31610.0, TOCT 31610.11 ¢ mapkupoBkoii o B3peiBosamute «PO EXx ia | Ma X» u
KOHCTPYKTHBHBIM HCHOJHEHHEM 10 rabapuTHO-IPUCOEAMHUTENBHBIM pa3Mepam D20

D22-ExP

WCTIOJIHEHHSI B3PBIBO3AIUILEHHBIE C BUOM 3aIUTHI «McKpoOe3onacHas nenby» mo 'OCT
31610.0, TOCT 31610.11 ¢ mapkupoBko#i o B3peiBozamute «PO Ex ia I Ma X» n
KOHCTPYKTHUBHBIM HCTIOJIHEHHEM 10 Ta0apUTHO-TIPUCOETUHUTENBHBIM pazmepam D22

M-Ex

HCTIOJTHEHHUE B3PBIBO3AIIMIIICHHOE C BHJIOM 3aIUTHI «McKpobe3onacHas nens» o I'OCT 31610.0,
I'OCT 31610.11 ¢ mapkupoBkoii mo B3peiBo3amute «0Ex ia IIC T5 Ga X» s CyZoBBIX U
KOpabeapHBIX CHCTEM, YCTOHYHMBOE K BO3JCHCTBUIO MEXaHUIECKHUX YAApOB, BUOPOYCTOHIMUBOCTh
G2 o I'OCT P52931-2008, ¢ 1omoITHUTENBHBIMUA TPEOOBAaHUSIMU IO CTOMKOCTH K
oTHOocuTenbHOH BiaxkHocTH 100 % mpu abcomornom aasnenuu 0,08 1o 0,4 MIla.

BT2-M-Ex

WCTIOJTHEHVE B3PHIBO3AIUINIEHHOE C BUIOM 3alllUTHI «HUCKpoOe30nacHas ek Mo

I'OCT 31610.0, TOCT 31610.11 ¢ mapxuposkoii mo B3peieozauute «0EX ia IIC T3 Ga
X», 115t CY/IOBBIX ¥ KOPaOEJBbHBIX CHCTEM, YCTOMYMBOE K BO3JICHCTBUIO MEXaHUYECKHX
yaapos, BuopoyctoiturnBocts G2 o 'OCT P52931-2008, ¢ 1oN0IHUTEILHBIMU
TpeOOBaHUSAMH IO CTOMKOCTH K OTHOCUTENBHOM BraskHOCTH 100 % 11pu abcomoTHOM
nasiennu 0,08 1o 0,4 Mlla., ycroitunBoe K BO3IEHCTBHIO TEMITEPaTyphl paboueit
(m3mepsgemoii) cpeast ot MuHyc 50 mo mmtoc 200 °C

Tadonuma A.2— BuawuzmepseMoro gaBieHus

O06o3Hauenme Bux u3mepsiemoro naBieHus
A npeoOpazoBaten a0COMIOTHOTO TABJICHUS
" peoOpazoBaTesid M30BITOYHOTO JABICHUS
1B MpeoOpa3oBaTen JaBICHUS-PA3PEIKSHUS
r npeoOpa3zoBaTeIy THAPOCTATHICCKOTO NaBIEeHUS (YPOBEHB KHIKOCTH )
A peoOpa3oBaTeid Pa3HOCTH JaBJICHUH
B npeoOpa3oBaTey pa3perkeHUsI
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Taonumnma A.3— KoxBBIXOQHOTO cUTHAIA

ITponomxenne npuiioxkeHus A

Kon BrixoaHOI curHai IIpumeuanue
aHaJIOTOBBLIM, IOCTOSHHOI'O HAIIPSHKEHUA 04B=<Uo=0,5B
Uo-Unm B ’ P ’ 14B<Un<55B

Bo3pacraromuii ot Ug 10 Um (B)

Un—Uo>1B

Taonwuma A.4— BuasnektpoHHOro 0oka

O0o3HaueHne

Bun snexrporHOro 6110Ka

D

¢ uupoBoii 00pabOTKOH cUrHaNa

Taonumnoa A.5— Kox KIIMMaTH4ecKOro UCIIOJIHEHUS

Buja kJMMaTHYeCcKOro MCIoJ- IpenenbHbIe 3HAYCHHS
Kon HEHHUs U KaTeropusi pa3melnie- TeMIepaTyphl OKPY:Kal0LIero BO31yXa
HHSA npu IKcyaranuu, °C
1 —10...+50
2 YXIB. —50...+50
3 —50...+80
4 y2 —60...+100
5 —60...+125
6 —1...+40
7 V2 =50...+50
8 =50...+80
9 T3, TB2, TB4 —25...470
A YXJI3.1 —20...+80
B YXJ14.2 +15...435
C y2 —40...+80
D YXJI3.1 —30...+80
E v2 —50...+105
F v2 —40...+130
G v2 —55...+80
H OM4 —10...+50
K OM4 —50...+80
L v2 -10...+70
M v2 -40...+125
N v2 -40...+100
) VXI3.1 +5...450
P OM5 —10...+50
R v2 —60...+100
S v2 -55...+125
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ITponomxenne npuiioxkeHus A

Taonuma A.6— Koxnpeaena nomyckaeMoit OCHOBHOW MTOTPEITHOCTH U3MEPEHUS

Kon IIpenennl nonyckaeMoil 0CHOBHOI MOTPELIHOCTH U3MepeHus, +Y,%
1 +0,10
2 0,15
3 0,25
4 40,5
5 +1,0
6 +15
7 +0,06
BIIK - 40,25 10,5 +1 +15
max
4 xIla 4 xIla 25 1,6 xIla 1 xIla 0,6 0,4 0,25xI1a 0,16 xIla
klla klla k[la
10 xITa 10 xITa 6 xIla 4 xIla 25 1,6 1 xIla 0,6 xITa 0,4 xIla
klla klla
8 40 xIla P 40 xIla 25 kIla 16 xI1a 10 xI1a 6 xIla 4 xIla 2,5 xlla 1,6 xIla
171
250 xIla BIIN 250 xI1a 160 100 kITa | 60xIla | 40 kIla | 25 kIla 16 xI1a 10 xITa
klla
1,6 MIla 1,6 MIla 1 MIla | 0,6 MIla 0,4 0,25 0,16 0,1 MIla 0,06 MIlIa
MIla Mlla MIla
16 MIla 16 MIla 10 6 MIla 4 MIla 25 1,6 1MIla 0,6 MIla
Mlla Mlla MIla
1 2 PB/Pmax 2 1/10 1/10 > PB/Pmax 2 1/25
9
0,15 0,5
A
0,15 0,5 1,0
+0,8
B [TonHas morpemHoCTh B [uana3zoHe temmneparyp usmepsieMoil cpeast 20 — 200 °C y1st HCIIOIHEHUs
BT2
C 12,0
D 10,2
E 10,4
[Ipumeuyanue — B MHOrognanazoHHbIX MPeoOpPa30BaTENIX ¢ ABTOMATHIECKUM MEPEKIIIOYEHHEM JTNANIa30HOB U
M (POBBIM BBIXOAHBIM CHTHAJIOM JUIS ONpEJICNICHNs] OCHOBHON MOTPENTHOCTH HCIIOJb3yeTces Okaiiinee 3Hauenne BITU, mpe-
BBIIIAIOIIEE YCTAHOBJICHHOE 3HAUYEHUS JABJICHUS.

Taonuuna A.7— Kopanpenena JOMoJHUTEILHON TeMIIEPAaTypPHOH MOTPEIIHOCTH U3MEPEHHUS

Kon [Ipenen nOMOJIHUTENLHOM TeMIIepaTypHOU HorpeniHocT u3Mepenus, %/(10 °C)
8 + (0,05+0,05 Pmax/ Ps) mnst Pmax/10 < P < Pmax?;
+ (0,1+0,05 Pmax/ Ps) mist PB<Pmax/10
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ITponomxenne npuiioxkeHus A

Taonuma A.8— Koxa npucoemHUTENIBHOTO pa3Mepa (MOHTXKHOW YaCTH) 711 COSTMHEHUS C BHEITHEH
TUAPABINYECKON (THEBMATHUECKOW ) TUHUEH U 3a3€MJICHHEM

Kon [IpucoenuuuTeNnbHbIE pa3MeEPhI
1 Mtynep M12x1,0
2 Mtynep M20x1,5 ¢ aunmenem uis coeaunenus tumna 3 ucrnonnenune 1 no F'OCT 25164
Mrymep M20%1,5 ¢ HummenaeM it COETMHEHMS THTIA 3 UCTIOHEeHne |
3 o 'OCT 25164, ¢ anementom 3asemuienus no I OCT 12.2.007.0-75

1 pe3p00it M4-7H 1y1st BO3MOKHOHM YCTaHOBKH THIPABIMIECKOTO APOCCETS

Mrymep M12%1,5 ¢ Hunmenem

Mryuep G 2"-A

[Mtyuep M10%1,5

KopposnonHocTolikas oTkpeiTast MeMOpaHa co mrynepom M20x1,5

KopposnonHoCcTO#Kas OTKpBITast MeMOpaHa co mrynepoMm M36x1,5

dJaHIeBOC NOAKIIOYECHHEM K Iporieccy ¢ pe3booit KY4”

Mtyuep M12%1,0 ¢ Hunmnenem

MIrynep M12x1,25 ¢ Hunnenem

Irynep M22x1,5 ¢ Hunnenem

Irynep M20x1,5 ¢ HunmeneM Juisi COEAUHEHUS TUNA 3 ucnojaHeHue |
1o 'OCT 25164 u ycTaHOBJIEHHBIM THAPABINYECKUM JIPOCCETIEM

®draHIIeBOE MOAKITIOYEHIE (MaTOradapuTHBIN BapuaHT MPeo0pa3oBaTeNs Pa3HOCTH TaBICHHH)

MarorabapuTHsIi BapraHT ipeodpa3oBaTens pasHOCTH JaBJIeHUH co mrynepamu M20x1,5 ¢
HUIIIICIIEM

Mrtyuep G 4"-A

Itynep M10x1,0 ¢ Hunnenem

Mrynep M18x1,5

Htynep GY%4"-A DIN3852-E ¢ ynnoraennem no DIN 3869

Hryuep 1/4”NPT-18

MTtynep M14x1,5

rynep 1/2” NPT

tynep M8x1 (koHUYeCKUI)

G1/2 6e3 nunmens mo DIN3852 ¢ ymtoranenuem o DIN3869

Tynep ¢ BHyTpeHHe pe3sooii 7/16"-20 UNF-2B no 1SO 725:2009

Mtynep M20x1,5 ¢ Hunmenem A1 COETUHEHUS THIIA 3 HCIIONHEHKE |

o 'OCT 25164, cneiucnoiHeHHe ¢ YJTHHEHHON pe3b00B0il YacThIO

rynep M22x1,5 ¢ nunnenem no 'OCT 2822

wWiZ|l ¥ IMIN|<|m|HA|O0|Z|IZ2|r|XR| T || m MO|Q|w@|»|©|o|~N|o

Hlrynep G1/4-D DIN-EN-837-1

Taonuma A.9—KogBuga MHINKAIMU BEIXOAHOIO CUTHANIA

Kon

By nHIuKanuy BEIXOTHOTO CUTHAJIA

0

0e3 HHONKAIUU
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ITponomxenue npuiioxxeHus A

Taonuma A.10 — Koa coenuHHATENS 3IEKTPUIECKOTO /I COSAMHEHUS ¢ BHEUTHEH JIMHUEH CBSI3H

Kon Tun coegunurens IIpumeuanue
(Pozerxa 2PMIT18KITH4I'SB1B nim
10 Buika 2PMJIT18B411I5B1B 2PMJT1SKITHATSB 1)
repmetrnunblid (Pozetka 2PM/IT18KITH4I'5B1B unu
13 puika 2PMI'J[18B41115E2 2PMJI18KITHAT5B1)
repmetryanbii (Pozerka 2PMJIT18KITH7I'1B1B nmu
14 puika 2PMI 1186 711I1E2 2PMTISKITHTT1B1)
(Pozerka 2PM/IT18KITH7I'1B1B nnu
15 Buwika 2PM/IT18B7III1B1B 2PMTISKITHTT1B1)
60 Buiika DIN 43650 A ¢ npsiMoii paclIMHOBKOI Pozetka DIN 43650A
62 Buiika GSSNR 300 ¢ mpsiMoii paCliiHOBKOM Pozerka GDSN 307 DIN 43650 C
65 Buika DIN 43650 A ¢ oOpatHoit pacniunoBkoii| Pozerka DIN 43650A
66 Buka GSSNR 300 ¢ o6paTHOl pacliMHOBKON Pozerka GDSN 307 DIN 43650 C
I'pynma memesnaro3amutsl 10 P68 mo TOCT 14254,
91 Kabenb ¢ MapkupoBaHHBIMU BBIBOJIAMH JMana3oH TeMIepaTyp OKpY KaroIlel cpeasl OT MUHYC
40 no 80 °C
I'pynma memesmarozamuTst 10 1P68 mo 'OCT 14254,
92 Kabens ¢ MapkupoBaHHBIMU BBIBOJIAMH JMana3oH TeMIepaTyp OKpYKaroIlel cpepl OT MUHYC
40 o 80 °C
Kabenp sxpaHrpoBaHHEIN B TOINYPETAHOBOM
JinHa coriacoBbIBaeTCsI MPHU 3aKase, JUana3oH
94 W30JISIIIAA ¢ MAPKUPOBAHHBIMH BEIBOJIAMU H

JPSHAXHOU TpyOKOH, 4-)KUIBHBIN

TeMIeparyp okpysxatomieii cpeasl ot munyc 40 qo 70 °C

Tao6nuuna A.11 — Koa rpynnst neuienaro3amutsl o 'OCT 14254

Kon

O0o3HaueHKe

IP54

IP67

IP68

IP55

IP65

OO |WIN|[F]O

IP69(IP69K)

Taonuuna A.12— Koa auanazoHa HanpsoKeHUH TUTaHUS

Kon

JwnanazoH HanpspkeHus, B

3,055

4555

12-24

3,0-3,9

MOo|N[O|O1

14-36

TaOonu IIa A13 - KOI[ BPEMCHH YCTAHOBKU BbBIXOJHOI'O CUT'HAJIA ITOCJIC BKIIFOYCHU A ITUTAHUSA

Kox Bpewmst ycTaHOBKH BBIXOZHOTO CHUTHAJIA MOCJIe BKIIOUEHUs MMTaHUs, MC, He Ooliee
0 200
1 100

[ITpumedanue— KoaBpeMeHN YCTAHOBKH BBIXOJHOTO CUTHAJIA YKA3BIBACTCS TOJIBKO IS
npeoOpa3oBareseil ¢ aBTOHOMHBIM IMUTAHUEM.
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Taonuma A.14 — Kox KOHCTpYKTHBHOTO UCIIOTHEHUS

ITponomxenne npuiioxkeHus A

Kon Martepuan MeMOpaHbI Martepuaibl, KOHTAaKTUPYIOIIHE C H3MEPIEMOM Howmep pucynka
cpenoit npunoxeHus b
00 Turanossii crutas BT-9 Turanossiii cruias BT-9 o Bb.1,5.10
o OCT 1.90006 OCT 1.90006. Ctanp 12X18H10T
20 Turanosslii crtas BT-9 Turanoseii ciiiaB BT-9 o b.6
o OCT 1.90006 OCT 1.90006. Ctans 12X18H10T
21 Crans 36HXTIO Cramp 12X18H10T b.4
03 Cranp 36HXTIO Cramp 12X18H10T b.2,B.3
04 Cranp 316L Crans 316L, crans 12X18H10T, Viton b.1
05 Cranb 316L Crams 316L b.14,B.15, b.16,
b.17
14 Cranb 316L Crans 316L, Viton B.7
24 Crans 316L Crainb 316L, crans 12X18H10T, Viton b.8,b.9
34 Crans 316L Crans 316L, crans 12X18H10T, Viton b.6

IIpumMmeuvanus
1 Crenenp 3amuThl OT MPOHUKHOBeHMs MbiiM W Biard P68 mo I'OCT14254-96, mis mpeoGpasoBareeit
THIIPOCTaTHUECKOTO JIABJICHUS MPH MaKCHUMAaJbHOHM IiMHE morpykeHus ao 250 M, mpeoOpasoBateneil ¢ Koxamu
ucnonHenuit 91, 92 o tadaune A.10 — 10 m.
2 Ko koHcTpykTuBHOTO HcnonHerust. KOO momyckaercs He yKa3bIBaTh.
3 Cumon «II» B KoJle KOHCTPYKTUBHOT'O MCIIOJIHEHHS UCIIOIB3YETCs JUls peoOpa3oBaresei, paboTaroiux B
KOHTAKTe C MUIIEBBIMH MTPOIYKTAMHU.

Tabnuua A.15— Bapuantsl nepeHacTpoiiku TpEXIpeaeNbHbIX Tpeodpa3oBaTeseit

[Tponomxenue npuiioxxeHus A

ITepBbIii
BITVL Mra | @025 | 006 | 016 | 025 | 10 | 25 | 60 | 250 | 600 | 1000
Bropoit
BIM Mra | @016 | 004 | 01 | 016 | 06 | 16 | 40 | 160 | 400 | 60,0
Tperui
BIL Mra | 001 | 0025 | 006 | 01 | 04 | 10 | 25 | 100 | 250 | 400

Taonumna A.16 — Koxa undopmariuu o nepBUUHON TOBEPKE

Kon Onucanue
EII Otrpy3ka npeoOpa3oBareieli ¢ 3aB01a-U3roTOBUTES 0€3 0POPMIICHHUS TIEPBUYHOM I10-
BepKH (YCJIOBHS IOTOBOPA)
BIID Otrpy3ka npeoOpa3oBareieli ¢ 3aB01a-U3roTOBUTES 0€3 0POPMIICHUS IEPBUIHOM 110-
BEPKH, «ID» - 0cOObIE YCIOBUS IIOCTABKU
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IIpuiaoxenue b
I'abapuTHbIE YepTexH NpeodpasoBaTesei

Hlmyag Aokasas omiug Loeduninmens Noxa 3w LeAolno
1 o~ 1
o
S )
- - - - - - - - 4= )
= h
r }
!
HcrioHeHUs ¢ KOJIOM Hcnonmuenue nmpeodpaszoBaTencit L, MM,
SIEKTPHYECKOTO He Gojee
COCTMHUTEIIS 10 TaOJIHIIe
A.10
1X, 60, 62,65,66 Ipeo6pasoBaTenn H30LITOYHOTO AaBJICHHUS, JABICHUS-PA3PEKEHUS UC- 125
MTOJTHEHHUS C KOZIOM MPUCOSAUHUTEIbHOTO pasmepa 1, 2, 6-8, C-F, K u
KOJIOM KOHCTpYKTHBHOTO HcnojHeHus KOO
[Ipeobpa3zoBareny M30BITOYHOTO, AOCOTOTHOTO ABJICHUS C KOJIOM 120
MIPUCOCTUHHUTENEHOTO pa3Mepa 2 1 KOJOM KOHCTPYKTUBHOTO UCTIOJTHE-
Hus K04
91, 92 [Ipeobpa3zoBareny N3OBITOYHOTO JABIICHIS, JaBICHHU-PA3PEKEHUS HC- 112
MTOJTHEHMUS C KOAOM TIPHCOeNNHUTEIBHOTO pa3mepa 1, 2, 6—8, C—F u ko-
JIOM KOHCTpYKTUBHOTO HcnonHeHus: KOO
[Ipeobpa3zoBareny M30BITOYHOTO, AOCOTOTHOTO TABJICHHUS C KOJIOM 127
MIPUCOCTUHHUTENEHOTO pa3Mepa 2 U KOJOM KOHCTPYKTUBHOTO UCIIOJTHE-
Hust K04

Ipumeuyvanus

Pasmeps! 1 cripaBok.

MOoOMEHTBI 3aTsKKU TP yCTaHOBKE MpeoOpa3oBaTesell IpruBeeHb! B IPUIOKEeHNH [
[ITynep u 31eKTpUUIECKU COETUHUTEND IOKA3aHbI YCIOBHO.

Macca npeodpasoBarens He 6oinee 0,23 kr.

Bunrt 3a3eminenus npucyTcTByeT Tonbko B ucnoiaHennu CIAB-Ex u C/IB-ExP.

OB WN PP

Pucynok b.1 — I'aGaputHslii ueptéx npeoOpazoBaTenieil H30BITOUHOTO AAaBIECHUS, 1aBICHUSI-pa3pexe-
HUS (C KOJIOM IPUCOETUHUTENBHOTO pa3mepa 1, 2, 6-8, C—F, JK nmo tabmauue A.8 1 K0JJOM KOHCTPYKTUBHOT'O
ucnionaenus: KOO mo tabnuie A.14), n306ITOYHOT0, a0COIFOTHOTO JIaBJICHUS (C KOJOM MPUCOETNHUTEb-
HOTO pa3mepa 2 1o tabuuie A.8 1 K0J0M KOHCTPYKTUBHOTO ncnoiaHeHus K04 no Tabnuue A.14)
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IIponomxenue npunoxenus b

CoeduHumens noka3ax ycnobro

43
M20x15
|

— [ || | I

25 /

5=27 |

140max

IIpumevyanus

1 Pa3mepsl List CLIpaBOK.
2 MoMeHT 3aTsHKKH IPH YCTaHOBKE TTpeodpazoBarens — He Oomee 60 H-m.
3 DIeKkTpuuecKuii COeAMHUTEND MOKa3aH YCIOBHO.
4 Macca npeoOpa3osaress e 6onee 0,6 kr.
5 BuHT 3a3emiicHUS PUCYTCTBYET TOJIbKO B ucnoaHernu CIB-Ex u CJIB-ExP.
Pucynok b.2 — T'abaputHblii uepTé&x mnpeoOpazoBaTeneil W3OBITOYHOIO JABJICHHUS C KOAOM

IPUCOSTMHHUTENIFHOTO pasmepa 2 (mo Tabmuie A.8) W KOJOM KOHCTpyKTHUBHOro wucrnomHenus KO3 (mo
tabiuue A.14)

CoeduHumesns nokazaH yc/10bHo

M36x15

IIpumeuanus

1 Pasmepsl s cipaBoOK.

2 DIeKTpUYeCKH COeIUHUTEND IOKa3aH YCIOBHO

3 Macca npeobpaszoBarens ve 6onee 0,5 kr.

4 BwuHT 3a3eMiIeHUs TPUCYTCTBYET ToibKo B ricrionHenun C/IB-Ex u CIIB-ExP

Pucynok B.3 — TabaputHblii uepréx mnpeoOpa3zoBaTeliei W30BITOYHOTO JABIICHUS C  KOJIOM
MPUCOEAMHUTETFHOTO pa3Mmepa A (mo Tabmuie A.8) W KOAOM KOHCTPYKTHUBHOTO wucnonHenus K03 (mo
tabnuue A.14)
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IIponomxenue npunoxenus b

5=9

1
r

Coedurnumens noxasax ycrobro

134 max

178 max
—
|
|
|
‘ |
|
—
—)+

‘.\.i_’,

[ I |

H
|
|
|
|

O
—

H=—5

|

1_ T
n-J #18,3H12 \ K14~ roCT6111-52
2omb

IIpumevyanus

1 Pa3zmepsl 71 CIIpaBOK.

2 DNeKTPpUIECKUI COeNMHUTEN TIOKa3aH YCIOBHO.

3 Macca nipeoOpa3oBatens He Oojiee 4,2 KT.

4 BuHT 3a3eMiieHus IpUCcyTcTBYeT Tosibko B ncnonnennn CIAB-Ex u C/IB-ExP.

Pucynok b.4 — TaGaputHblii 4epTéx mnpeoOpa3oBaTesiel aOCOMIOTHOTO, H30BITOYHOTO JABJIEHUS,
pa3pexeHus, TaBIeHUA-pa3pekeHHs ¢ KOJIOM IPUCOEIMHUTENBHOr0 pa3mepa B (mo tabnune A.8) u kogom
KOHCTpYKTUBHOTO HcnonHeHus K21 (o tabnuue A.14)
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IIponomxenue npunoxenus b

J

[
K14 MOCTeI-52
I§ 18,252

+ami

Maxkcumansnsiii BIIN, klla

A, MM, He OoJee

B, MM, He Oosiee

Kon xoucTpykrusHOro
WCIIOJTHEHUSI

>1,6

178

134

K21

Ipumeuyvanus
Pasmeps! 1uis1 cipaBok.

A WN P

ONeKTpUYEeCKUil COeTMHUTEND TIOKa3aH YCIOBHO.
Macca npeobpazoBateins He Ooiee 4,2 kr (ucrosHeHue K21.
BuHT 33a3emnenus npucyTcTByeT Tobko B ncnoaHennn CIIB-Ex u C/IB-ExP.

Pucynok b.5 — I"'aGapuTHsIif uepTexx mpeoOpa3oBareseii pa3sHOCTH JaBJICHUHN C KOJIOM MPUCOSTUHUTEITHLHOTO
pasmepa B no tabnune A.8 n K010M KOHCTPYKTUBHOTO HcnionHeHus K21 no Tabnuue A.14.
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[Iponomxenue npunoxenus b

Coofuumoas nowa 300 poosiug
f
.'
|

i}

I
=

S-6g

M2

Kon anexTpudeckoro coequHuTeNs M0 TadIuIe L, MM, He Ooiee
A.10
1X, 60, 62,65,66, 80 185
91, 92 192

Pucynok b.6 — IMabaputHbIii yepTex npeodpaszoBaTeieil U30BITOYHOTO NAaBIICHUS, PA3PEIKEHUS, JTABIICHUS -
pa3pexxenuss ucnonHeHuss BT2 ¢ kogoMm mpucoeguHUTENsHOrO pazMepa 2 (mo tabmune A.8) u Koaom

KOHCTpyKTHBHOTO McnionHeHus: K20, K34 (mo Tabnune A.14)

{oedurumens nokaias yoaobyo
)

527

T
g
0 2 17
(i y
Sk L -
KOI[ QJICKTPHUYICCKOI'0 COCANHUTEIIA 110 Ta6J’II/ILIe L, MM, HC Oonee
A.10
60, 62,65,66 95
91, 92 102

Pucynoxk b.7 — I'aGapuTHbIif uepTex npeodpazoBaresneil H30bITOYHOTO 1aBICHHUS, Pa3peKEeHNUs, JaBICHHS -
pa3pexkeHus ¢ KOJOM MpPUCOeAMHHUTENbHOrO pasmepa 9 (mo tabmuie A.8) M KOJAOM KOHCTPYKTHBHOTO

ucnonaenus K14 (mo tadmuie A.14)
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IIponomxenue npunoxenus b

M6-6Hx 10 / 2

fonoxeHUs 00 3Lema DOKTITHT yi'ﬂﬂﬂ.ﬁ'!l"

{
{
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/
/

| ! | g5 5
. /Ao o A
E [ T
P
O o O
.

— TabaputHblii uyepTé&x mnpeoOpa3zoBaTeliedl pa3HOCTH JABJIEHUH C  KOJIOM

Pucynox b.8
npucoenuHUTENFHOTO pasmepa G (mo Tabmune A.8) M KOZOM KOHCTPYKTHBHOTO McrmonHeHus K24 (1o

tabnuie A.14)
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IIponomxenue npunoxenus b

Mé-6Hx 10"

64

28,5

16"

78

32"

62
41

16
i

o
- \Q &+ 0/
B6
M25;)_(4f,5—6g

Pucynoxk b.9 — I'abGapuTHblil 4epTEx npeodpazoBaTeneil pa3HOCTH AABICHHIA C KOJAOM IIPHCOSTNHUTEIHHOTO
pa3mepa H (o Tabnune A.8) u KoJoM KOHCTPYKTUBHOTO ucnoiaHenust K24 (mo tabnune A.14)

?34
O
0\

(kooa dng kpensequs mpoca

Konnadok

120 max [

IIpumMeuanus

1
2
3

4

JI71st IPOMBIBKM TIPUEMHOTO OTBEPCTHSI CHSTH 3aLIUTHBIA KOJIAYOK.

PexoMeHyeTcst MCTIONB30BaTh TPOC /ISl 3aKPEIUICHHS B pa00veM OJIOKESHUH, a TAKXKE IO TbeMa U OITy CKaHHSI.
[Ipu HEOOXOAMMOCTH MCIIOJIb30BAHUS TPOCA IS MOAHATHSA U OIyCKaHMS MPeoOpa3oBaTeis, 3aKPEeuTh TPOC
3a cKo0y.

JIHa MPUCOeTMHUTENBHOTO Kabens L B 3aBUCMMOCTH OT HCIIOJTHEHHSI.

Pucynox b.10 — TabaputHblii 4epTéx mnpeoOpazoBaTeneil THUAPOCTATHMYECKOTO MAABICHHUS C KOAOM
NPUCOEANHUTEIBHOTO pa3Mepa 2 (mo Tabmuue A.8) m KogoM KOHCTpyKTuBHOro ucnoiHenus K00 (mo
tabnuie A.14)
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EHRARE®XORHDE R

IIponomxenue npunoxenus b

PP AQ "HIK B/
CIB-Ex- [ {3 {B )z B-
i 7

EAL

| /7
N[ ] [x ]

OEx ia IIC T5 Gax  IP[3]

-50°C< t,<+80°C
(i<12,0Mk, Li2MKIH [X
Ui<3,9B, li<100MA, Pi<20MBm
| u |7
1 K |

Bun uzmepsiemoro naBieHus;

Bepxuwmii npeaen (b1) ©I3MEpEHUs TaBICHUS;

3HaueHNEe MUHUMAJIBHOTO HANIPSHKEHNS,

3HaueHNe MaKCUMaJIbHOTO HaNpsKEeHUS;

O06o3nayenue Mojenu npeodpasorarens no AI'6P.406.239.001TY;
3aBoACKOI HOMED;

. JlaTa M3roToBICHHUS;

Kop cTenenu 3ammTel 0T BHEUTHUX BO3ACHUCTBHIA B COOTBETCTBUH C UCIIOIHEHHEM MPeoOpa3oBaTels;
O6o3Havyenne cepTudukara;

Howmep ceprudukara

Enunerii 3Hak oopamienus TP TC;

. CnenmanbsHbI{ 3HaK B3pBIBOOE30MACHOCTH;

Pucynok b.11 — MapkupoBka Ha kopmyce npeoOpazoBareneit C/IB-Ex ¢ MapkupoBKOii B3pBIBO3AIIUTHI
«0Ex ia lIC T5 Ga X»

PP AO “HITK BT [H[

C0B-Ex-[ 2] {a]{&}[z B-

Dl a | /7
Nz 1 [Cx ]
OEx ia IIC T3 GaX IP[3]
-50°C< t,<+80°C

(i£12,0McP, Lis2ZMKTH E

Ui<3,9B, li<100MA, Pi<20MBm

M
| Y |
| K |
IIpumeuanue — CoaepxuMoe Nojei a—M B COOTBETCTBUH ¢ pucyHKoM b.11.

Pucynoxk b.12 — MapkupoBka Ha kopiryce npeodpazoBareneit CIIB-BT2-Ex ¢ MapkupoBKOii B3pbIBO3AILUTHI
«0Ex ia lIC T3 Ga X»
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IIponomxenue npunoxenus b

Pd AQ “HIK BUMT [H

COB-ExP-[a}-FF[EHz B &
D| 7 |
Nz ] [X

|
POExialMaX  IP[S]
-50°C< t,<+80°C T |
Gi<12,0m, Lisoamern  |LX|
Ui<3,9B, li<100MA, Pi<20MBm | 77
|
|

| U
| K

IIpumeuanue — Conepxumoe rmoyeit a—M B COOTBETCTBUU C pUCYHKOM b.11.

Pucynok b.13 — MapkupoBka Ha kopmnyce npeodpaszopareneit C/IB-ExP ¢ mapkupoBkoii B3pbIBO3AIIUTHI
«PO Exial Ma X»

Crpanwura 33 u3 44 AT'BP.406239.001-02PD u3m.17



IIponomxenue npunoxenus b

Ko/nayox

il

150 max Z *

[Ipumeuanus
1 JIng npoMbIBKM IPUEMHON MEMOpPaHbl CHATH 3aLUTHBIN KOJIMAYOK.
2 JlnvHa mpUCOEIMHUTENLHOTO Kaberns L B 3aBUCUMOCTH OT 3aKasa.

Pucynok b.14 — T'aGapuTHblil yepTex mpeoOpa3oBaTenieil THAPOCTAaTHYECKOTO JAaBieHus ¢ kogoM D20 mo

tabnuue A.l, KOgoM MNpPHUCOCAMHHUTEIHHOr0 pasMepa S5 mo Tabnume A.8 U KOAOM KOHCTPYKTUBHOTO
ncnoitaenns K05 mo tadmure A.14.

- (KoDa 0715 Kpeniedus mpoca

-~
e

2505
0

72 max A

[Mpumevanue - JyiMHA NPUCOEAMHUTENBLHOTO Kabelst L B 3aBUCHMOCTH OT 3aKas3a.
Pucynok b.15 — TabGaputHbiii deprTex mpeoOpazoBareyeldl THIPOCTATUUECKOTO JABJICHHUS C OTKPBITOM

NpUEeMHON MeMOpaHOW, KOAOM MpHUCOeAMHUTENbHOTO pazMepa D50 mo Ttabmume A.1 u Kogom
KOHCTPYKTUBHOTO HcnoiaHeHus: KOS5 mo tabnuie A.14.

Crpanura 34 u3 44 AT'BP.406239.001-02P3 n3m.17



[ Bix00HoU DA BEM NOKAFTH YCADHHD
Y | | A N B/
T,
|
[ max
Kon anextpudeckoro coemuHuTes mo tadmie A.10 L, MM, He OoJtee
1X, 60, 62,65,66 80
91 86

Pucynok b.16 — I"abGapuTHblif uepTéx npeodpa3oBaTesneil ¢ OTKPHITOH MEMOpPaHOH M30BITOYHOTO JaBICHUS
C KOJIOM IIpHCcOeAUHUTEIbHOTO pazMepa D50 no tabnuue A.1, kogom anekTpuyeckoro coequnutens 1X, 60,

91 o Tabimue A.10 u KOIOM KOHCTPYKTHUBHOI'O HUCIIOJIHEH S KO05 o
Tabmune A.14.

Ao/mnaqok

0215
0]

N

6195

! \ | 7
Z *
B0 max
[Ipumeuanus
1 JU1st IpOMBIBKY MPUEMHON MeMOpaHBbl CHATh 3alIUTHBIA KOJIMAYOK.
2 JlnuHa nmprcoeIMHUTENbHOTO Kabens L B 3aBUCHMOCTH OT 3aKasza

Pucynok b.17 — I'abapuTHblil yepTex peodpa3oBareseil ruApocTaTuYecKoro fasiaeHus ¢ kogom D22 no
tabnuie A.1 , K0JIOM MPUCOSTUHUTENBLHOTO pa3zmepa 5 o tadbnuie A.100mudka! MUcTOYHUK CCHIIKH He H
aiijieH. ¥ KOJJOM KOHCTpYKTHBHOTO ucnonHenust KOS5 mo Tabnume A.14
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CxeMbl OAKJII0YEHHS TPpeodpa3oBareJiei

IIpuiaoxenue B

[IpeoOpa3oBartesb
Llens —— | Lens
+Unur 1 |+Unwur
O0mii 2 |OO6wui
Brixon 3 |Beixon
PRG 4

Kox 10, 13

Crpanwura 36 u3 44

Kod 62

Pucynok B.1 — Cxema nojkiroueHus mpeoopa3oBaTesiei 00IIepOMBIILIEHHOTO UCTIOTHEHUS
¢ pazpeMamu ucnonasenuit 10,13, 60,62 o tabmume A.10

AT'BP.406239.001-02P3 n3m.17



[IpeobpaszoBareiis

+ —
ems |- Uens o Hllg
P +Unur I |+Unur /\ Ru
Beixon 2 | Brixon l
O0ui 3 1 O0mwii
PRG 4 \’

Pucynok B.1.1 — Cxema noakitoueHus npeoOpazoBareneil 00MIenpPOMBIILIEHHOTO UCTIOIHEHUS
C pa3beMaMu UCTIOJHEeHHH 65,65 mo Tadmmie A.10

Crpanwura 37 u3 44 AT'BP.406239.001-02P3 n3m.17



[TIpeoOpa3zoBareib
+ —_
Llens > Llens O HH O
P +Unur 1 |+Unur II\

Oo0mmii 2 | O0uuii P
0005041 0105051 / Rn
Brixon 3 | Beixon N 1
PRG 4

5
6
7

IIpumeuanue—KoHTakThl BWIKH 6 M1 7 COEAUHEHBI TEPEMBIUKOH.

Pucynok B.2 — Cxema moakimrodeHust Mpeo0pa3oBaTesieii 00ImenpoMBIIIIICHHOTO UCITOTHEHUS
¢ pazbeMaMu ucnonHenuit 14,15 mo radnume A.10

Crpanwura 38 u3 44 AT'BP.406239.001-02PD u3m.17



[Iponomxenue npunoxenus B

[{BeT mpoBoa + uBET Iems KomT.
HaKOHEYHHKA
KpacHbiii + 0enblii +Unur 1
Bbenplii + Oebli OO0nmit 2
3eJieHblIi + OeJIbIi +BrIxon 3
Cunuii + 0enpiid PRG 4
JKentelil + yepHbIU DKpaH 5

CoOTBETCTBHE HAa3HAYCHUS BHIBOJOB pa3bEMa IIBETOBOW MapKHPOBKE MPOBOJOB 3KPaHUPOBAHHOTO KaOems
npeoOpa3oBaresneil THAPOCTATHUECKOro AaByieHus (ucrnoiaHeHue 94 o tabmuue A.10)

I{BeT npoBoOaa Iennb Konrakr
KOPUYHEBBIH (KpacHHIi) +Unur 1
OeIIbIi (3KEIThIH) OO0muii 2
YePHBIN (CEpHhIii) Beixog 3
CHUHHI PRG 4

CooTBeTcTBHE Ha3HAUEHUS BBIBOJIOB pa3bEMa IIBETOBOM MapKHUPOBKE MPOBOIOB Kabens (ucrosnHenus 91, 92
no tabnuie A.10)

[IpumMeganus

1 Kareropuyecku 3ampemiaercs HCIONb30BaTh Npu dKciryaraund unenb PRG  BeiBoma 4
(MCTIOSB3YETCS TOJIBKO JJISl HACTPOUMKH MpH moakiroueHnu «Moayis cesizu CJIB u JIJ1-N»).

2  Jlomyckaercs 3a3eMIIATh SKpaH MPUCOCTUHUTENHLHOTO Kabes.

Pucynox B.3 — Ha3naueHnue BbIBOJOB Kabenel mpeoOpas3oBareneil rujpocTaTUUECKOro AaBJI€HUS U
npeoOpa3oBaresieil ¢ KabelIbHBIMU BBIXOJaMU

Crpanwura 39 u3 44 AT'BP.406239.001-02P3 n3m.17



BspbiBOOnNacHas 30Ha

JInHua cBasun

[Iponomxenue npunoxenus B

B3pbiBobe3onacHas 3oHa

I
I
I
. I
+MuTaHune
coBEx 1 © : O
2 0 Oobwwmn ! o
I
I
Bbixop, |
30 t
| Bapbep
| UCKPOBGE30MacHoCTH
| O
I
I
|

Pucynok B.4 — Cxema noJkIiroueHus mpeoopa3oBaTesiei B3phIBO3AIIUIIIEHHOTO UCTIOTHEHUS

Crpanwura 40 u3 44
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Ipunoxenne I'

I'aGapuTHble pa3Mepsl IITYHEPOB I NOAK/IIOUYEHUS] K MATUCTPAJIH JABJIEHUS] H MOHTAKHBIX THE3]

-

L0

120
- 7 y '\.\
laky N
. r Z !
g
A0 A 90 oy
- < o
/2 L
e ™y g
A7 <
-

1 Pazmepsl B MUJUTUMETpAX.

B 4 5 C Ko npucoenunutensHoi
JacTH
M20x1,5 20 5 6 2,3,9,F,H
MI12x1,5 12 3 5 6
G" 21 5 6 7
M12x1 12 3 5 C
M12x1,25 12 3 5 D
M22x1,5 18 3 10 E
GA" 12 3 5 K
M10x1,0 10 2 3 L
M20x1,5 40 5 6 XK
d di d2 L L1 L2 | Kox npucoenuHur.
JacTH
M20x1,5 7 12 24 18 3,5 2,39FH
M12x1,5 6 7,5 14 10 3,5 6
Gr" 7 12 24 18 3,5 7
MI12x1 6 7,5 14 10 3,5 C
M12x1,25 6 7,5 14 10 3,5 D
M22x1,5 11 16 20 16 3,5 E
GA" 6 7,5 14 10 3,5 K
M10x1,0 3,5 6,0 13 8 2,5 L

IIpumMeuanus

2Ycunue 3aTATMBAaHUS NPH YCTAHOBKE Ha MarucTpanb JaBjieHUs He JObKHO mpesblmate 60 H-m s
NPUCOEAMHUTENBHBIX pazMepoB M20x1,5 u G%." u 25 H-M — 1115 ocTanbHBIX.

Pucynok I'.'1 — TaGapuTHbIC pa3Mepsl IMTYIEPOB U PEKOMEHIyeMbIe MOHTAXKHBIC THE3A I YCTAHOBKHU
npeoOpaszoBareneii ¢ KoJgaMu MpUCcCoeAMHUTENbHOM Yactu 2, 3, 6, 7, 9, C-F, H, K, L, XK

Crpannma 41 u3 44
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IIponomxenue npunoxenus I’

|'/_
. Kon
. B A b | C IIPUCOEIUHUATEIILHON
. 4acTH
) — M12x1,0 | 27 | 19 | 8,7 1

=]
T

IIpumMmeuvanus
1 PazMepbl B MIJUTUMETpaX.
2 Ycunue 3aTATUBaHM IPH YCTAHOBKE HA MATUCTPANb JABJICHUS HE OJHKHO MpeBbimaTh 25 H-m.

Pucynok I'.2 — I'aGaputHbie pa3Mepsl MITYyIepa IpeodpazoBaTeiel ¢ KOJI0M IPHUCOSIUHUTEBHON YacTu 1

Pucynok I'.3 — I'abaputHsle pa3Mepsl mTyLEepa IpeoOpa3oBaTenieil ¢ KOAOM MPUCOESAUHUTENILHON YacTH A

17

93,2

MI0x15-6g

Pucynok I'.4 — I'abaputHble pa3Mepsl IITyLiepa IpeoOpa3oBareieil ¢ KOAOM MPUCOSAMHUTENBHOM yacTu 8

Crpanwura 42 u3 44 AT'BP.406239.001-02P3 n3m.17



IIponomxenue npunoxenus I’

d 4| D Kon nmpucoenunurensHoi
R YacTH
2D ViRV MI2x1,0 | 9 |27 1
120° M10x15 | 18 | 24 8
RN = M36x1,5 | 15 | 41 A
= \ ‘f L,
! _ ‘\X_\/_’ 25 | AT A
| ”7// ! <f
| | / S
| . S
/% | / '
|

Pucynok I'.5 — PekoMenayeMbie MOHTa)KHBIE THE3/1a /1715 peoOpa3zoBaTeliell ¢ KoJ1aMu
MIPUCOCIUHUTENbHOM YacTh 1, 8, A

Ine:
1 —Kopnyc npeobpaszoBarens JaBIeHUs;
2 — YIIOTHUTETbHAs MPOKIAJIKA;
3 —Xowmyr;

4 —TIlepexonHoii maTpyOOK /i1 yCTAHOBKH Ha OOBEKT.

Pucynok I'.5 — TMoakmodyenne mpeodbpa3zoBaTesis ¢ KOJOM MPHCOETMHUTETBHOTO pasmepa D50 mo tabiuie
A.1 gepe3 coenunutens « Tri-Clamp2y» ¢ npoknaakoi Kk 00beKTy.
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Ipunoxenne JI
YcranoBka npeodpa3zoBaresieil THAPOCTATHYECKOIO JaBJEHHUS B KOJOALE UJIN EMKOCTH

KopoGka ¢
NEPEX0 THBIMH
KOHTAKTaMHU

K Omoky
iyttt o (opuupoBans
CHI'HdJId U

HCTOYHUKY

IIHTAHHUA

AT
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