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Hactoawmin nacnopT npegHasHavyeH Afs 03HaKoMAeHUs1 ¢ PyHKLUMOHANbHBIMU BO3-
MOXHOCTSIMWN, TEXHUYECKMMM XapakTEPUCTMKAMKU, MOPSOKOM 3KCrayaTauum, TeXHUYe-
ckum obcnyxmBaHnem «bapbepoB mnckpobesonacHocT KAS013Ex» (B manbHenllem —
Gapbepsbl). bapbepbl OTHOCATCS K CEPTUPULMPOBAHHOMY TUMY CPEACTB WU3MEPEHUI
«Bapbepbl UckpobezonacHocTn cepuini KASOXXEX, KA51XXEx». Bapbepbl BbinyckaloTcs
no TexHnyeckum ycnosusim MAM®.411531.001 TY.

3Hak B TEKCTe nacrnopra yKasblBaeT Ha peKOMeHOaLumn, KoTopble Heo6xo-
AUMO cobGnoaaTtb, 4TOObl 0GecneunTb Ge30MacHOCTb NepcoHana, 6e3onacHyio
akcnnyataumio 6apbepoB, U He co3aaTh YCI0BUS AS Bbixoaa 6apbepa ns cTpos.



1 OGo3HauyeHue npu 3akase

Bapbep McKpo6e3onacHOCTM

KA5013Ex-NN-MO

L

Moandukauuna:
MO-cTaHaapTHbIN HaBoP BXOOHbLIX CUrHAN0B

HART-npo3pa4yHOCTb:
0 — He npo3payeH ans curHanos HART
1 — npo3payeH ans curHanos HART

Hanuuue WwinHHOro coeguHuTens:
0 — 6e3 LWMHHOIro coeauHuTens
1 — C WWHHBIM coeanHUTENeM

Bup 6apbepa nckpo6esonacHocTu:

KA5013EXx — akTnBHbIN 6apbep MCKPOGE30MacHOCTU OAHOKaHASIbHbIN, MPUEMHUK
CUrHasoB 13 B3PbIBOOMACHOW 30HbI, pa3BeTBUTENb CUrHasnoB 1 B 2, paccunTtaH Ha
paboTy C aKTUBHBLIMM U MACCUBHBLIMW UCTOYHMKaMM curHana (4...20) MA no aeyx- n
TPEXNPOBOAHOW CXeMe NOAKITIOYEHNS, ABA aKTUBHbIX Bbixoaa (4...20) MA

Mpumep 3anucu: bapbep nckpobezonacHocTn KA5013Ex-11 — akTMBHbI 6apbep
NCKpPO6E30MaCHOCTM OAHOKAHASbHBIA, MPUEMHUK CUMHANIOB N3 B3PbIBOONACHOW 30HbI,
pas3BeTBUTESNb CUrHaNoB 1 B 2, paccumTaH Ha paboTy C akTUBHbIMU 1 NACCUBHBLIMU UC-
To4yHMKamu curHana (4...20) MA no AByx- U TPEXMPOBOAHOM CxXeMe NMoAK/oYeHns, aBa
aKTUBHbIX Bbixoaa (4...20) MA, HART-npo3payeH, B KOMMIEKTE C LLUMHHBIM COEOVHUTENEM.
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2 HasHauyeHue

Bapbepbl nckpobeszonacHoctn KA5013Ex-NN npepHa3HadyeHbl ans obecnevyeHus
NCKPOBE30MaCHOCTU 3NEKTPUYECKMX LIEMEN, PACMONOXEHHbLIX BO B3PbIBOOMACHbIX 30-
Hax MOMELLEHWI N HAPYXHbIX YCTAHOBOK, MO KOTOPLIM NepenaeTcs YHUOUUNPOBaHHbIN
CcuUrHan nocTosAHHOMO ToKa ¢ anana3oHoM (4...20) MA.

Bapbepbl 06ecneunBaloT npuem BXxogHoro curHana (4...20) MA OT UCTOYHUKOB CUT-
Hana (aaT4nkoB, NEPBUYHbLIX NPeobpasoBaTenen, MHbIX NPUOOPOB), PACMONIOXEHHbLIX BO
B3PbIBOOMACHOW 30HE, U ero CUHXPOHHOE BOCMPOM3BEAEHME HA [BYX CBOMX BbIXOAAX
(pa3BeTBneHne 1 B 2), ralbBaHNY4eCKOE pasaeneHne BXOOHbIX N BbIXOAHbIX CUMHAbHbIX
Lenemn, rabBaHNYECKOE pasfeneHne Kaxaoi n3 AByX BbIXOAHbLIX CUTHASIbHBIX LENen u
uenen nuTaHnsa mexay coboi. Bapbepbl MOryT paboTaTth Kak C akTUBHbIMU, Tak U C Nac-
CUBHbIMU UCTOYHMKaMKM curHana. Mpu HeobxoaumocTn 6apbepbl 06eCNeYMBalOT NCTOU-
HWK CuUrHana nNnUTaHMeM Mo ABYXMPOBOAHOW UM NO TPEXNPOBOAHOM CXEME MOAKIoYe-
HUS. Bbixoapbl akTnBHbIE (4...20) MA.

Bapbepbl UMEIOT B3PbIBO3ALUMTY BUAA «i» — ICKpOBe3onacHasi anekTpuyeckas Lenb
no MOCT 31610.0-2014 (IEC 60079-11:2010). YpoBeHb B3pbIBO3aLLmnThbl — «ia» o 31610.11-
2014 (IEC 60079-11:2010). MapkupoBka B3pbiBO3aLmThl BUAa «i» — [Exia Ga] lIC.

Bapbepbl Takke MMEKOT B3PbIBO3ALLMTY BLUAA "N" U OTHOCATCS K HEUCKpsILLEMY 0b6opyao-
BaHW0. B3pbiBO3aLLmTa BbINOMHEHA B cOOTBETCTBUM C TpebosaHusamn MOCT 31610.15-2014
(IEC 60079-15:2010). Bapbepbl MMEIOT MapPKMPOBKY B3pbIBO3aLLMTLI JaHHOTO B1aa — 2Ex nA
IIC T4 Gc X. 3HaueHue 3Haka X B MapKUPOBKE B3PbIBO3aLLMTLI ONMCaHo B . 5.2.2.



K 6apbepam KA5013Ex-NN MoryT nogknoyatbCcsi yCTaHaB/MBAEMbIE BO B3PbIBO-
OMacCHbIX 30HaX MOMELLEHNIM U HAPYXHbIX YCTAHOBOK CEPTUPULMPOBAHHBLIE MO B3PbIBO-
3almMTe UCTOYHNKN CUTHaNa, BbINOJIHEHHbIE C BUOOM B3pbiBO3aWwmThl «Mckpobesonac-
Hasi anekTpuyeckas Lensb i». MakcMmanbHble 3Ha4eHMS NapaMeTpPOB UCKPOBE30MaCHbIX
ANEKTPMHECKMX Lienei NCTOYHMKOB CUMHANOB AOMKHbI COOTBETCTBATb MapKMPOBKaM n
MaKCUMasnbHbIM 3Ha4YEHNSIM NapameTpoB 6apbLEPOB.

MuTaHne Ha Gapbepbl MOXET NOAABATLCA KaK Yepe3 KJIEMMbI, Tak U YEPE3 creum-
aNbHO NpeaHa3HayYeHHble WKHHbIE coeanHuTeny (Mogmndunkaumm KA5013Ex-10 mn -11).
MuTaHne 4Yepes LUMHHbIE COEAMHUTENN LLENecoobpasHo NMPUMEHSTb, Koraa B Likady
HKY Ha ogHoln DIN-peiike psgom pacnonaraeTcss MHOro 6apbepos.

BbinonHaemble GyHKUNM:

— MN3MepeHue BXOAHOMO akKTUBHOIO MM NACCUMBHOIMO YHUGULMPOBAHHOIO curHana
NOCTOSIHHOMO ToKa (4...20) MA 1 ero npeobpa3oBaHne B [iBa aKTUBHbIX YHUPULN-
POBaHHbIX BbIXOAHbLIX CUIHAsMa NOCTOSIHHOrO Toka (4...20) MA (pa3BeTBNEHNE CuUr-
Hana 1 B 2). [LononHUTENbHOE NUTaHME BbIXOOHbLIX CUrHAOB HE TpebyeTcs;

— NUTaHWe WCTOYHUKOB BXOAHbIX CUMHAIOB HAaMNpPsXeHUEM MOCTOAHHOIO TOoKa
(11...23) B no oByxNpoOBOAHOM 1M NO TPEXNPOBOAHOM CXEME NOAKIIOYEHNS;

— ranbBaHW4eCcKasa U30NauUmMs BXOOHbIX U BbIXOAHbIX CUIHAMbHbIX LEnemn, raibBaHu-
yeckas U30nUms Kaxaon 13 ABYX BbIXOOHbIX CUTHaNbHbIX LENein Mexay coboi,
anekTpmyeckas NpoYHoCTb naonsaumm ~1500 B, 50 My;

— ranbBaHW4eCcKas U30N9uUMs BXOAHbIX 1 BbIXOAHbIX CUMHAMbHbBIX Lener OT UCTOYHN -
Ka nuTaHusa 6apbepa, anekTpuyeckas NPoYHoCTb naonsaumm ~1500 B, 50 My;




nepegaya undposbix curHanos nocpeactsoMm HART npoTokona n3 B3pbiBoonac-
HOI1 30HbI BO B3pbiBOOE30MacHyo 1 HaobopoTt. CurHansl HART npoTtokona nepe-
[Al0TCH TONbKO Ha NepPBbI BbIXOA,

Bapbep paccuntaH ans moHTaxa Ha DIN-peiiky no EN 50022 BHyTpu wkadoB aBTo-
MaTUKUM 1 B LWKadax HU3KOBOJIbTHLIX KOMMIEKTHbLIX YCTPONCTB.
Bapbepbl 06ecneynBaioT:

BbICOKYIO TOYHOCTb NpeobpasosaHus +0,1 %;

aKcnayaTaumio B paclUMpPEHHOM amana3oHe paboymx TemnepaTyp oT MuHyc 40
no nntoc 70 °C;

3aWnTy OT SNEKTPOMarHUTHBIX MOMEX Npu nepenaYye CUrHanoB Ha Gonblune pac-
CTOSIHUS;

nepenadvy curHana (4...20) MA Ha yoaneHHble BTOPUYHbIE NPUOOpPLI MO cTaHOapT-
HbIM 3/IEKTPOTEXHNYECKNM NPOBOAAM;

9KOHOMMUIO MecTa B MOHTaXXHOM LKady — lWumMpurHa kopnyca 12,5 mm;

MPOCTOM MOHTaX/OEMOHTaX 3a CYET NPUMEHEHNS PA3BLEMHbBIX BUHTOBbLIX KIIEMM
W LUMHHbBIX COEANHUTENEN.

O6nactb NPUMEHEHUA. CUCTEMbI N3SMEPEHNA, 060pa n perncrtpaumn gaHHbIX, KOH-
TPONA N PErYINPOBaHNA B TEXHONIOMMYECKMX NMpoLecCax, B CUCTEMAX TPACNOPTUPOBKA
N XpaHeHus1 B HedTAHON, ra30BON, XMMNYECKON OTPACAAX NPOMBbILLIEHHOCTHN, MeTan-
nyprmn, MallMHOCTPOEHNIN.



38 TexHu4ecKue xapaKkTepucTuku

3.1 MeTponornyeckme xapakrepucTuku
3.1.1 MorpelHocTb Npeobpa3oBaHns

Mpenensbl OCHOBHOWM [0MyCKaeMoin NPUBEOEHHOM MOrpeLlHoOCTM Npeobpa3oBaHus
BXOAHbIX YHNDUUMPOBAHHbIX CUrHANOB NOCTOSIHHOIO ToKa (4...20) MA B BbIXOOHbIE YHU-
GUUMPOBaHHbIE CUTHASBI MOCTOSTHHOMO ToKa (4...20) MA He 6onee 0,1 % oT Anana3oHa
npeobpas3oBaHus.

3.1.2 BnvaHue Ha NorpeLIHOCTb NpeobpasoBaHna pasnnyHbIX GakTopos

Mpenenbl OONOSHUTENBHOM MOrPELIHOCTM 6apbepoB, Bbi3BaHHbLIE U3MEHEHNEM TEM-
nepartypbl okpyxatoLero sosayxa otT MuHyc 40 °C go nntoc 70 °C, He npesbiwatoT 0,6 3Ha-
YyeHus Npeaena OCHOBHOM NOrpeLlHocTy Ha kaxable 10 °C nameHeHus TeMneparypbi.

Mpenensl 4ONOMHUTENbHOM NOrPeLHOCTM 6apbepoB, Bbi3BaHHbLIE N3MEHEHNEM CO-
NPOTUBJIEHNS HArPY3KM TOKOBOIO BbIXOAA OT €r0 HOMWHANILHOMO 3Ha4YeHus Ao noboro
3Ha4YeHMsa B Npedenax AOonycTUMOro avanasoHa CONpOTUBEHWIA HAarpy3kn, He NpeBbl-
watoT 0,5 3HauYeHnsa Npeaena OCHOBHOWM MOrPELIHOCTU.

Mpenensl 4ONONHUTENbHOK NOrpPeLLIHOCTM 6apbepPoB, BbI3BAHHbLIE N3MEHEHNEM Ha-
NPsXXeHns NuTaHna 6apbepoB BO BCEM AOMNYCTMMOM AManasoHe NUTAoLLIMX Hanpsxe-
HWi4, He npeBbiwatoT 0,25 3HaYeHns Npeaena OCHOBHOM MOrPELLHOCTU.



Mpenenbl OONONHUTENBHOM MOrpelHocT 6apbepoB, Bbi3BaHHbIE BO3AENCTBMEM
NoBbILLEHHOM BnaxHocTn 95 % npun Temnepatype nitoc 35 °C 6e3 koHaeHcauum Bnarm,
He npesbiwatoT 0,5 3Ha4yeHusa Npeaena OCHOBHOW NOMPELLUHOCTN.

3.1.3 WNHTepBan mexay noBepkamMmm coctaBnsieT 5 ner.

3.2 XapakTepucrtuka npeo6pasoBaHus

Bapbep nmeeT AMHENHO BO3PACTAOLLYIO XapakTePUCTUKY BbIXOAHbLIX CUrHANO0B Npu
M3MEHEHMN BXOAHOro CUrHana.

3.2.1 B npepenax guanasoHa JVMHENHOro npeobpas3oBaHUs KaxAapliA BbIXOLHOM
CUrHan NOCTOSIHHOMO TOKA PABEH BXOAHOMY C Y4ETOM MOrpPeLLHOCTM Npeobpa3oBaHnNS.

3.2.2 [uana3oH nnHelHoro npeobpa3oBaHus cocTaBnseT (3,6...22) MA.

3.3 XapakTepucTukm uckpobesonacHbiX Lieneil ¢ MapkKMpoBKOW B3pbiBO3a-
wutbl [Exia Ga] lIC

MakcnmanbHOE HAMPSKEHME UM .. oo
MakcnmanbHoe BbIxOgHOoE HanpsikeHne Uo .
MakcManbHbINA BIXOOHOM TOK 1O, ... vt
MakcmmanbHas BbIXOOAHAA MOLUHOCTb PO ...
MakcumanbHas BHeLLHSAs eMkocTb Co
MakcnmanbHas BHELLHAS MHAYKTUBHOCTL LO




3.4 OkcnnyaTtauuoHHbIE XapaKTepPUCTUKMN
3.4.1 TN BXOOHOMO CUTHANA .....c.uneen... TOK (4...20) MA, aKTUBHbIA NN MACCUBHBINA

3.4.2 HomuHanbHOE HanpPs>XKeHNE MUTAHUS BAPBEPA .cvuvvvneeneeneiineeinaennes —==24 B.
3.4.3 [donycTumblil AManasoH HanpsixeHne nuTaHusa 6apbepa......... ot 18 no 30 B.
3.4.4 ToTpebnsiemMast MOLLHOCTb, HE BOJIEE .........cvuiineieieiieeeeeeeeeeaeen, 4.5BT.
3.4.5 3awmTta OT CMEHbI MOASPHOCTM MO MUTAHMIO U BO3MOXHOCTb paboThil....... na.

3.4.6 XapakTepuctukn Gapbepa npu nogkmoyveHnn 2AN — ncToyHuka curHana c
aKTUBHbIM BbIXO0M C ABYXMPOBOAHOW CXEMOI NOAKITIOYEHNS

ManeHne HanpsixxeHus Ha Bxoae 6apbepa (mexay knemmamn 4.2 n 5.1, cM. puCyHOK
6.2) npu BxogHoM Toke 22 MA (20 MA), He 6onee:

KABOTSEX-NT .. e 9,6 B (8,8 B).

KABOTSEX-NO ...t e 7,2B (6,6 B).

3.4.7 XapakTepuctukn Gapbepa npu nogknatoydeHmum 2MNU — nctodHuka curHana c
NacCUBHbIM BbIXOAOM C ABYXMPOBOAHOW CXEMOWN NOAKN0HYEHUS

HanpsixeHre nuTaHns, NOAaBaEMOE Ha MCTOYHUK cUrHana (mexay knemmamm 4.1 n
4.2, CM. pUCYHOK 6.2) Npu MakcMmasibHOM BbIXOAHOM Toke 22 MA (20 MA), HE MeHee:

KABOTSEX-NT .. e e 12,4B (13,0 B).

KABSOTSEX-NO....ceiiiiieiii e e 14,6 B (15,3 B).



3.4.8 XapakTepucTukmn 6apbepa npu noakoyeHnn 3AN — NCTOYHMKA C aKTUBHBIM
BbIXO,0M C TPEXNPOBOAHOM CXEMO MNOAK/IOHEHNSA

HanpsxeHne nutaHms, NnogaBaeMoe Ha UCTOYHMK curHana (knemmbl 5.1 n 4.1, cm.
pUCYHOK 6.2) npu Toke noTpebnenuns 24 MA, He MEHee:
KASOTBEX-NN ..o 15,5B.
ManeHne HanpsxxeHns Ha Bxoae Gapbepa (knemmbl 4.2 n 5.1, cMm. pucyHok 6.2) npu
BbIXOAHOM TOKe MCTOYHMKA curHana 22 MA (20 MA), He Bonee:

KABOTBEX-NT ..o aas 9,6 B (8,8 B).
KASOTBEX-NO . .ceitieiiii it aas 7,2B (6,6 B).
3.4.9 KONMYECTBO BbIXOOHBIX CUTHAIIOB. .. euiuteneseenenesienesesienseneseeeneseeenennenanns 2.
3.4.10 TVN BbIXOOHDBIX CUFHASIOB. .. cvveeeeeenenereeneneaeenenennns TOK (4...20) MA, aKTUBHbIN.
3.4.11 MakcUMAaNbHbIN BBIXOAHOM TOK ..v.vueniseneneseneseeenaseenseenrneseeneseenenennes 22 MA.
3.4.12 HoMnHanbHoe 3Ha4YeHne ConpoTMBIIEHMS HAarpy3Kn
TOKOBDBIX BBIXOZLOB. .« et teteeetet et et et et e et e e aeea e eaeeneeneeaeeneeneans (100+10) Om.
3.4.13 JonycTuMmblli Ayana3oH CONpPOTUBIEHWI HArpy3ku
TOKOBOro Bbixoaa 1 kaHana KAS013EX-N1........cccovviiiininnnn. o1 0 oo 300 Om.
TokoBOro Bbixoga 1 kaHana KASO13EX-NO.........cccovevvviviininnnnes o1 0 o 400 Om.
TOKOBOIO BbIXOHA 2 KAHAM . .. euveenirieinesienaneaienasenereeneneneenennes o1 0 0o 400 Om.
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3.4.14 TexHuyeckme xapakTepuCTUKM BCTPOEHHOIO B 6apbep NCTOYHMKA NUTaHNS

Ang NnTaHna NCTOYHKMKA CUrHana

11

BbIXxOOHOE HAMPSXKEHME XONOCTONO XOMA «.vvnenerrnanasenaneenenasnensnenanennenns (23%0,6) B.
BbIxogHOE HanpsixXeHne Npy MakCUManbHOM TOKE Harpy3ku,He MEHEE ......... 15,6 B.
MaKCUMANBHBIN TOK HAMPYSKM ...uceneenieetatat et et eaeeseae e e e e eae e e en e e eneeaeenaans 24 MA.
YpoBeHb nynbcaumin B ananasoHe yactot ot 0,5 0o 3 k', npm 20 MA (0T nrka o nu-

KA), HE BOJIBE ..vuittiiiiii e ee et ettt et ettt e et e e et e e et e et e e et eanaanas 20 mB.

3.4.15 lanbBaHW4eckas U3onaums

AnekTpuyeckas NPOYHOCTb N3ONALMM MEXAY BXOOHBIMU N BbIXOOHbLIMW CUTHANbHbI-
MU LBTISIMM. et ettt e e e e e e et et et e te et eneneneseeaeaeaaans ~1500B, 50Ty,

OnekTpuyeckas NPOYHOCTb N30NALMM MeXAay LensaMm nuTaHusa 6apbepa 1 BXOAHbI-
MW/BbIXOAHLIMN CUTHANBHBIMU LEEMSAMM .uevveneeeieiaeeeanaaeenannans ~1500B, 50Ty,

AnekTpuyeckas NPOYHOCTb N3ONALMM MeXAY ABYMS BbIXOAHbIMU CUIHASIbHBIMA Lie-
(=Y 1 PP ~1500B, 50Ty,

3.4.16 XapakTepuCTUKN MOMEXO3ALLNLLEHHOCTH

XapakTepuCcTMKN NOMEX03aLLMLLEHHOCTM NpuBeaeHsbl B Tabnuue 1.



Tabnuua 1 — XapakTepucTrka noMexosamigHHocTy no SMC

CreneHb Kputepwi
rocCT Buabl nomex XXECTKO-| KayecTsa
CTn bYHKLU-9
51:;07_01;_99 MukpocekyHaHblE UMMYbCHbIE nomexu (MUIT) Il A
rocr HaHocekyHaHble nMnybcHble nomexu (HAMM): Il A
30804.4.4-2013 )
30802.?1.021:2013 AnekTpocTtaTtnyeckune paspsaasl (9CP) Il A
rocr PagnoyacToTHbIE 9N1eKTPOMarHUTHbIE NoNst v A
30804.4.3-2013
FOCTP KOHAYyKTMBHbIE PAAMOYACTOTHbLIE MOMEXUN m A
51317.4.6-99 | B nonoce yactot oT 150 k', 1,0 80 MI'y,
FOCTP KoHayKTMBHbIE MOMEXM B nosioce YactoT oT 0 fo I A
51317.4.16-99| 150y
rocrp MarHnTHOE nose NPOMBILLAEHHOM YaCTOoThl v A
50648-94
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CreneHb Kputepui
roCT Buabl nomex XXECTKO-| KayecTsa
CTn GYHKLU-9

roct 3aryxaloLlee konebarenbHOE MarHUTHOE nosne v A
P 50652-94 yxaiotu

rocT
30336-95 MMnynbCcHOEe MarHUTHOE none \Y) A

3.4.17 TMapameTpbl anekTpobe3onacHoCTU
Bapbepsbl COOTBETCTBYIOT TpeboBaHNSAM 3nekTpobe30nacHoOCTH no

FOCT 12.2.007.0 n oTHocsTCS K knaccy lll.

13

3.4.18 YcTaHOBNEHNE PEXMMOB
Bpems ycTaHoBneHus paboyero pexvima (NpeaBapuTenbHbIA NPOrpes),

(R SY 0 10) 21T T 5 MUH.
Bpemsi naMeHeHust BbIXOAHOMO CUrHana npu cTyrneH4aToM U3MeHeHMM BXOAHOro C

1O A0 70 %0, HE DOJIEE oneniriiiiiiie et et e e 35 Mc
Bpemsi HEMPEPLIBHON PABOTBI ....cuuvviriieiteiteiieeieeneeeeneeeaneaneanaannns KPYr1OCYTO4YHO




3.4.19 Ycnosusa akcnnyaraumm

FpYyMNa MO TOCT P 52931 ... e e C4.
TEMMEPATYPA - cneneeneeeee e e ee e oT muHyc 40 po nntoc 70 °C.
BnaxHOCTb (6€3 KOHOAEHCALMMN BIIATM) . ceuneeneineeineeieeniaeneeeeneennnns 95 % npu 35 °C.
Mo yCTOMYMBOCTM K MEXAHNYECKNM BO3AENCTBMSAM Gapbepbl COOTBETCTBYIOT MO
FOCT P 52931 rpyMnne UCTOSMHEHUS......euunineteteeieeteeteete i eeieeneeneeneeneeneenaanns V2.

Bapbepbl cecmocTorikm no FOCT 30546.1 npu BO3OENCTBUN 3eMNETPSACEHUIA UH-
TEHCUBHOCTbLIO A0 9 6annoB no MSK-64 npu ypoOBHE YCTAHOBKW HAZ, HYNEBOW OTMETKOWA
no 10 m. Mpn paHHOM BO3pencTBuM Gapbepbl COOTBETCTBYIOT TpeboBaHuam ans 0
rpynnel cericmobe3onacHocTy no FOCT 30546.1.

3.4.20 MaccorabapuTHble XapakTePUCTUKN

MacCa BaAPbEPA, HE BOJIEE ... ... e e eiiee et et e e e e e et e e e enas 150r.
aBapUTHbIE PA3MEPDI, HE BOMEE. ... vvuveneeieiiieeiieaneeiennas (114,5%x112,5x12,5) mm.
3.4.21 TMapamMeTpbl HAOEXHOCTH

CpenHas HapabOoTKa HA OTKA3, HE MEHEE ..........ucvueineineieieiieiieeiienennnns 150 000 u.
CpenHUIN CPOK CIIYXKObI, HE MEHEE ......cvuiviiiieiiiiieiteeeeeeee e e eeeneaneanaenas 20 ner.
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4 KoMnnekTtHoCTb

B koMnnekT nocTaBku BXOAAT:

BapbePR KABO TSEX. .. ieueineiie et et et et ea e e e e 1 wr.
P0O3eTKM K KNEMMHOMY COEAMHUTESTIO .. eueueteneteeaeneteeeteaseateeteaneneseenenaenenaenen 5wr.
LUnHHBIA coeamHuTenb (B Mmoandumkaumax KASO13EX-1N).........cooviiiiiineanne. 1 wr.
MacnopT(PYyKOBOACTBO MO SKCMAYATALNM) «.eueuerineeeeeieteeeteaieneteeneeneneanenenn 1 wr.

MoTpebuTtenbckasa Tapa



5 YctpoiicTtBO

5.1 YcTtpoiicTBO

5.1.1 Ha nepegHeli naHenn 6apbepa pa3MeLleH nHaukatop nutaHusa «MUT», uH-
GopMUpYIOLLNIA O BKITIOYEHHOM NUTaHUN HGapbepa.

B cocTtaB 6apbepa BXxoasT:

— npeobpasoBaresib Toka, obecneynBaloLlLni ranbBaHNYECKYI0 Pa3BA3KY BXOOHbIX
1 BbIXOAHbIX CUIHASIOB;

- HART tpaHcdopmarop (B moandukaumsax KA5S013Ex-N1);

— OCHOBHOWM WMMMYJbCHbIA CTAabUIM3aTop HanpsiXXeHUsl, BTOPUYHbLIA WUMMYNbCHbIN
npeobpasoBartesib HanNpsiXXeHus, cTabunna3aTopsl;

— Moaynv nckpobesonacHoCTu.

5.1.2 TlpeobpasoBaTesb TOKa OCYLLUECTBASET Npeobdpa3oBaHme BXOAHOro Toka oT 4

0o 20 MA B ABa N30/IMPOBaHHbIX BbIXOAHbIX TOka OT 4 A0 20 MA.

5.1.3 HART TtpaHcdopmaTop, obecrnedmBaeT rasbBaHNYECKY0 pa3Ba3Ky BXOAHbIX U
BbIXOOHbIX CUIHANOB M nepegavy umdpoBbix curHanoB Ha 6ase HART npotokona n3
B3PbIBOOMNACHOW 30HbI BO B3pbIBOGE30MNACHYI0 1 HA0OOPOT.
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5.1.4 HanpsxkeHne nutaHus 6apbepa NOCTOSHHOrO Toka B Auana3oHe oT 18 go
30 B nogaeTcsa Ha OCHOBHOW MMIMYNbCHBIN CTabunmaaTtop HanpsxeHus, GopMmnpyoLLmii
BHYyTpeHHee 6a3oBoe HanpsixeHne 12 B.

5.1.5 BTopuyHble nMMNyfibCHble NpeobpasoBaTenn HanpsXXeHns GopMnpyoT U3 6a-
30BOr0 HanpsbKeHUs ranbBaHUYECKN Pa3Bsi3aHHbIE CTAOUIM3UPOBAHHbBIE HAMNPSXXEHWUS
nutanma 24 B ons nMTaHWs MCTOYHMKA CUrHana 1 ABa rafbBaHNYECKM Pa3BS3aHHbIX
HanpsxeHus 12 B ons nTaHns BbIXOQHOM TOKOBOW NETNN KaXA0ro kaHana.

5.1.6 TlaccmBHble OrpaHNYNTENN HAMNPSHKEHUS U TOKA, a TaK Xe niaBkue npenoxpa-
HUTENN OrPaHNYMBAIOT TOKMN 1 HAMNPSIXXEHWS 0 YPOBHEN, HEOOXO0AVMBIX A5 BUAA B3Pbl-
BO3aLLMTbI «MCKPOOE30nacHas aNeKkTpuyeckas LLemnb» YPOBHS «iax.

5.2 CpepacTBa o6ecne4yeHns B3pbiBO3ALUMUTDI

5.2.1 B3pbiBO3aWMLLEHHOCTbL Gapbepa 06ecneynBaeTCcs KOHCTPYKLUMEN U CXEMOTEX-
Hn4yecknMm umcnonHeHnem cornacHo MOCT 31610.0-2014 (IEC 60079-0:2011), FOCT
31610.11-2014 (IEC 60079-11:2006), FOCT 31610.15-2014 (IEC 60079-15:2010).

Mckpobe3onacHOCTb 3NeEKTPUHECKUX Lienel 6bapbepa obecneymBaeTcs:

— OrpaHvyYeHnEM TokKa W HanpsXKeHUs OO0 3HAYeHWUN, He4O0CTaTOYHbIX A5 BOCMa-
MEHEHNS ra3oBoO CMECK BO B3PbIBOOMACHOM 30HE, LIensMM Ha NaCCUBHbIX ane-
MEHTax C TPOWHbIM PE3EPBMPOBAHMEM, HAIMYMEM HEOOXOAMMOrO KONMYecTBa
nnaBkMX NpeaoxpaHnuTenen;
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OTCYTCTBMEM B KOHCTPYKLIMM COCPEAOTOUYEHHBLIX EMKOCTHbBIX 1 UHAYKTUBHbLIX 3Jie-
MEHTOB, OMacHbIX Mo 3arnacaemoin SHepruu 4 ra3oBbix cmecei kateropum |IC;
rafibBaHM4YeckMM pasaefieHnem NckpoBes30mnacHbIX Lienein OT OCTaslbHbIX SMeK-
TPUYECKNX LIENei C 9NeKTPUYECKOoM MPOYHOCTbLIO U3onaummn He meHee 1500 B;
NPUMEHEHNEM OMTOSNEKTPOHHbIX 3NIEMEHTOB /19 rafbBaHNYECKOro pasaesneHms
BXOAHbIX 1 BbIXOAHbIX LiEenei.

5.2.2 3HayeHue 3Haka X B MapKMUPOBKE B3PbIBO3ALLMTbI

3Hak X B mapkumpoBke B3pbieo3awmTbl 2Ex nA IIC T4 Ge X o603Ha4aeT cneayoLlee.

1

2

[nsa obecnevenns Buaa B3pbiBO3aLWMThI NA 6apbepbl A0MKHbI ObITb pa3MeLLEHbI
B 060J104Ke CO CTEMEHbIO 3aLLMThI He XyXe IP54 no FTOCT 14254.

Bce noaknoyeHus, OTKIOYEHUS BHELLHUX Ueneit 6apbepa A0JKHbI NPOU3BO-
OVTBCS MPU CHATOM MUTaHMK Kak camoro 6apbepa, Tak U CBA3AHHOIO C HUM
obopynoBaHus.

[ns obecnedveHns Buaa B3pbIBO3aLWMUTLI, HEOOXOAUMO COONAATL YCOBUS 9KC-
njyarauuu, ykasaHHbIE B HACTOSILLEM NAcMopTeE.

Bapbepbl [OMKHBI MPUMEHSITLCSA B KOMIMIEKTE C UCTOYHUKAMU NMUTAHUS U peru-
CTPUPYIOLLEN annapaTypor, WUMELWMMN UCKPOOE30MNACHYIO 3J1EKTPUYECKYIO
Lenb 1 cepTuduKaT CooTBETCTBUS TPEOOBaAHNSAM B3PbIBO3ALLMUTHI.

PeMOHT 1 perynmposka 6apbepOB Ha MECTE 3KCMyaTauum He 4oMnycKatoTcs.
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6 TMoproroeka k paGote

6.1 YkazaHua mep 6esonacHoOCTH

6.1.1 o cnocoby 3awmTbl YenioBeka OT NopPaXeHUs: ANEKTPNHECKUM TOKOM Hapb-
ep cooTBeTCcTBYIOT Knaccy lll no FOCT 12.2.007.0.

6.1.2 Bce BHellHMe noaKsioYeHns K 6apbepam O0/MKHbI OCYLLECTBASATLCA NPU Bbl-
KJIIOYEHHOM NUTaHUM Kak camoro 6apbepa, Tak U CBA3aHHOro C HUM 060PYA0BaHUS.

6.1.3  3KCrnIyaTauMOoHHbIA Haa30p [AOMKEH MPON3BOAUTLCH KBANMMMUUMPOBAHHBLIM
NepcoHasioM, N3Y4MBLLMM HACTOSALLMIA MAcMopT, NPoLeawnM oBydeHre no oxpaHe Tpyaa
1 3nekTpo6e30nacHOCTH, UMEIOLLIMM A0MYCK K paboTe C AaHHbIM 060PYA0BaHNEM.

6.1.4 Bapbepbl 4OMKHBI YCTAaHABAMBATLCHA B MOMELLEHUSX U HAPYXKHbIX YCTa-
HOBKax B COOTBETCTBUU C X MapPKNPOBKOWM B3PbIBO3ALLMTHI.

6.1.5 bBapbepbl MOryT NPUMEHATLCS B KOMIMIEKTE C U3MEPUTENBHBIMIU Npeobpa-
30BaTeIIMN B3pbiBO3aLUMLLEHHOro ucnonHeHus no MOCT 31610.0-2014 (IEC 60079-
0:2011), a Takke CEPUNHO BbiNyckaeMbiMU Npubopamm o6LLEro Ha3HaYeHus, YaoBIe-
TBOpPSioWMMU TpeboBaHuam n. 7.3.72 «[paBun yCTponcTBa anekTpoycTaHoBOK> (MYJ).

6.1.6 MoHTax, nogkoyeHme 1 akcrnayarauns 6apbepoB A0HKHbI BbIMOSHATb-
cs B cooTBeTcTBUM ¢ TpebosaHusamu FOCT IEC 60079-14-2011, rn. 7.3 MY, «MpaBun
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TEXHMYECKOW 3KCMayaTaunmn aN1ekTpoyCcTaHOBOK nNoTpebutenen» (MT33M, rn. 3.4), apy-
rMX HOPMATMBHbIX OOKYMEHTOB, PerfiaMeHTUPYIOLLMX NMPUMEHEHME B3PbIBO3ALUMLLEH-
HOro 3NeKTPOO6OPYAOBAHMS.

6.2 Pa3melweHune 6apbepa
6.2.1 Bbapbepbl paccunTaHbl Anst MoHTaxa Ha WwnHy (DIN-peiiky) Tvna NS 35/7,5/15.

6.2.2 Bapbep nonxeH 6bITb YCTAHOBMEH B MECTE, UCKJIIoHatoLWeM nonagaHne
BOAbl 1 NblSIM BHYTPb Koprnyca. Heobxoammo npumMmeHeHme 3almMTHbIX 0605104eK Co cTe-
MEeHbIO 3amnTbl HE MeHee |P54.

6.2.3 A Mpn pasmelleHn HapbepoB Heobxoaumo obecrneynTb TemnepaTtypy
kopnyca He Bbilwe 90 °C B camoii ropsideit Touke 60KoBoI noBepxHocTu. HecobnioaeHne
3TOro TpedoBaHNs MOXET NPUBECTU K MOBPEXAeHMI0 6apbepoB OT Neperpesa.

6.2.4 A B 1abnunue 2 npueeneHbl TpeboBaHUS K pa3MelleHnio 6apbepoB npu
pasfiNyYHo TeMneparype okpyxatoLero Bo3ayxa. JoskHbl ObiTb Yy4TEHbl MHAMBMAOYaNb-
Hble 0COOEHHOCTM pa3MeLLEeHNs C Liesbio BbiNoHeHMs TpeboBaHus M. 6.2.3. PekomeH-
ayetcs obecneyunTb UMPKYNSUMio BO34yxa OKoslo 6apbepoB, UCKIOYMTL 3aCTOM BO3ay-
Xa CBEpPXy 1 CHN3Yy 6apbepos.
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Tabnuua 2 — TpeGoBaHMA K pacrnonoxeHunio 6apbLepoB B 3aBUCUMOCTU OT Temrepa-
Typbl BO3yXa, OKpyXaloLLero 6apbep

(-40...+35) °C (-40...+50) °C (-40...+70) °C
3a3op Mexay kopnycamm | 3a3op Mexay koprnycamu | 3a3op Mexzay Koprnycamm
He TpebyeTcs HE MeHee 5 MM He meHee 20 MM

6.2.5 A 3a3op mexay koprnycamm 6apbepoB C LUMHHLIMU COEANHUTENSAMU PEKO-
MeHayeM obecneynBaTb 3a CHET YCTAHOBKWN AOMOJIHUTESbHbIX LUNHHBIX coeanHuTenein
(npuobpeTaloTcs oTAeNbHO) U pa3MelleHns 6apbepoB C HYXHbIM 3a30POM 6,2 MM,
12,5MMuT.0.

6.2.6 [Op130HTaNbHYIO KOMMOHOBKY A0MYyCKAeTCs NCNONb30BaTh TOMLKO C 3a-
30pOM Mexnay koprnycamu He MeHee 20 MM Npu TEMMNepaType OKPYXaloLLero Bo3ayxa
(-40...+35) °C, nnbo Npu MHBIX YCNOBUSX C NMPUHYANTENbHBIM OXNaXAEHNEM C YYETOM
n.6.2.3.

6.2.7 He ponyckaeTcs ycTaHaBImBaTb Gapbepbl PAAOM C MOLLHLIMU UCTOYHMKAMM
Tenna, TakMMu1, Kak pagnmaTopbl KOMMYTALMOHHbIX YCTPONCTB, NPUBOLOB U .M.

6.2.8 Bapbepbl He paccumTaHbl Ha paboTy B MecTax C BbICOKMM COAEPXaHUEM
B BO3[yXe arpecCuBHbIX MapOoB 1 ra3oB, BELWECTB, Bbi3bIBAIOLLMX KOPPO3MIO.
6.2.9 Ha pucyHke 6.1 npuBeneHsl rabaputHble pasmepbl bapbepa.
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LLIMHHBIN Pa3bémHble
COEANHUTENb  BUHTOBLIE KNEMMBbI

B
kil
66
gzl

KpoHLiTenH

114,5 7 12,5

PucyHok 6.1 — MabaputHble paamepbl 6apbepa KAS013Ex-NN
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6.3 MopknioyeHne 6apbepos

6.3.1 3JnekTpunyeckne coeanHEeHUs1 OCYLLECTBASIOTCA C MOMOLUbIO PO3ETOK K
KNeMMHbIM coeguHmnTenam X1, X2, X3, X4 n X5. PaamMelleHne KIeMMHbIX coegmnHuTenei
nokasaHo Ha pucyHke 6.1. Po3eTkn paccumMTaHbl Ha Nodk/lo4YeHne NpPoBOAHNKOB C ce-
yeHueMm He 6onee 2,5 Mm2.

6.3.2 TwunoBble CxeMbl NOAKIOYEHNS GapbepOB NPUBEAEHbI HA pUCyHKe 6.2. Ha
cxemMax MoAKIIIOYEHNS MCMONIb30BaHbI CreayoLme 0603HaYeHS:

21NN — UCTOYHNK CuUrHana ¢ NacCUBHLIM BbIXOAOM C ABYXMPOBOOHOM CXEMOW Mof-

KJNMIOHYEHUA;

2AN — NCTOYHMK CUTHANA C aKTUBHbLIM BbIXOJ0M C OBYXMPOBOAHOW CXEMOW NOAKIIO-
HeHunq;

3AN — NCTOYHMK CUTHANA C aKTUBHbLIM BbIXOJ0M C TPEXNPOBOLAHON CXEMOM NOAKII0-
HeHunq;

HHT - HART mopaewm;

RH - conpoTtuBneHne Harpyskmu (BXoOHOEe COMPOTUBIIEHNE U3MEPUTENLHOMO NMpu-
6opa, ykazaHo B ero nacnopte) ot 0 0o 400 Owm;

Un - MCTOYHMK NOCTOSIHHOrO HanpsixeHus ot 18 oo 30 B.

6.3.3 MopgknioyeHne n ucnonb3osaHne HART momema npon3BOAUTCS COMnacHo
€ro 9KCnayaTaunoHHOM AOKYMEHTaUNN.
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X1

A L] +24B|1.1
-24B|1.2

X5 X2
5.1(-Uncr @HBHXZ 2.1
52 - l -lBbix2 2.2
X4 I[] X3
4 1| +Unct @ +lBbix 1] 3.1
4.2| +lsx -lBbIx 1]3.2

T <€) &—— HART" ——>

BX =)

BbIX (3

PucyHok 6.2 — TunoBkle CxeMbl MOAKIOYEHUS GapbepoB

6.3.4 Mopundpukaumm 6apbepoB KA5013Ex-10, KA5013Ex-11 KomnnekTyioTcs
LWWHHBIMU COEAMHUTENSIMW, NPEeAHa3HaYeHHbIMU Ans nogaun nutaxdms. Ecnm 6apbepsbl
BbILLIEYKA3aHHbIX MOoANDUKALMIA COEONHEHBI YEPES LUMHHbIE COEAVMHUTENN, TO Hanps-
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XXeHne nntaHnd, nogaHHoe Ha O4nH 13 63pbepOB, Takxe noaaeTcyd Ha BCce npucoean-
HEHHbIE K LUNHE 6apbepb|. Takrm cnocoboM MOXHO 3anuTaTb A0 NATU Gapbepos.

HanpsikeHne Ha LWMHHbIE COeAMHUTENN Takke MOXHO nodaTb Yepe3 BUHTOBOM
pa3beMHbIN KneMMHbI coeanHuTenb Phoenix Contact MC1,5/5-ST-3,81. [JaHHbIl
KNEeMMHbIN coeanHnTeNb NpnobpeTaeTcs OTAeNbHO, B KOMIMEKT NOoCTaBkM OapbepoB
He BxoauMT. Ha pucyHke 6.3 nokasaHo HanpafieHMe ero noAak/ouyeHus. Yepes LnHy
NUTaHWSA C OTAESIbHbIM KIEMMHbLIM CoeauHuUTeNneM MoXHO nutatb Ao 30 6apbepoB fio-
ObIX MOANMUKALINIA.

Mopaya nuTaHnsa Ha Gapbepbl YepPe3 LWMHHbIE COeAMHUTENN 3HAYNTENBHO YNPOoLLAeT

MOHTax 6apbepoB B LKady.
= KnemmHmk
) /F/ Phoenix Contact

MC 1,5/5-ST-3,81

PucyHok 6.3 — YcTaHoBka WnHHBLIX coeamnHuTeneit Ha DIN- peliky
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7 MpaBuna TpaHCNOPTUPOBAHUSA U XPAHEHUSA

Bapbep [0/KeH TPaHCNOPTMPOBATLCS B 3aKPbIThIX TPAHCMOPTHBLIX CPEACTBax Ntobo-
ro BMAa B TPAHCMOPTHOW Tape Npu YCNOBMM 3almThl OT NPSIMOro BO34ENCTBUS aTMO-
chepHbIX 0CaaKkoB.

YcnoBus xpaHeHus::

— TemnepaTypa OKpyXaloLlero Bo3ayxa ot MuHyc 55 no nmoc 70 °C;

— OTHOCUTeSNIbHas BIAXXHOCTb Bo3ayxa oo 95 % npu temnepartype 35 °C;

— BO3[yX B MECTE XPaHEHWUS HE [O/IKEH COAEPXaTb MblM, NAPOB KNCIOT U LWENOo-

Yyell, a TaKxkKe ra3os, BbI3blIBAIOLLMX KOPPO3UIO.

8 TrapaHTuiiHble o6a3aTenbCcTBa

MpennpusaTne-n3roToBuTENb rapaHTUPYeT COOTBETCTBME BbINMyCcKaeMblX 6apbepoB
3asB/IEHHBIM TEXHUYECKUM XapakTepucTkam, NpUBeAEHHbIM B NacnopTe, npu cobnio-
OEeHUN noTpeduTtenemMm BCeX AOMYCTUMbIX YCOBUA U PEXMMOB SKCMayaTauuun, TpaHc-
NOPTUPOBAHUS N XPAHEHUS.

OnuTensHOCTb rapaHTUinHOro cpoka — 36 MecsiueB. MapaHTUMHBIA CPOK NCYUCSET-
CSl OT Jatbl OTrpy3ku (Npogaxu) npuoopa. JoKyMEHTOM, NOATBEPXAAIOLLMM rapaHTuIo,
aBnseTcsa nacnopT (unv Gopmynsap) C OTMETKON NPeAnpUATUS-N3roToBUTENS.
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apaHTUHBIA CPOK NPOANEBAETCA HAa BPeMS NoAaqm 1 paccMOTPEHUS pekiamaLmu,
a TaKKe Ha BpeMs NpoBeaAeHNsA rapaHTUMHOrO PEMOHTA CUaMy U3rOTOBUTENSA B NEpu-
0/, rapaHTUIAHOIO CPOKA.

MpeanpuaTtne-n3roTosutesb He 6epEeT Ha cebsa OTBETCTBEHHOCTb 3a MPAMbIE UK
KOCBEHHble YObITKWN, KOTOPbIE MOXET NMOHECTU NoTpebuTe b BCeacTaue HepaboTocno-
cobHocTM npubopa. Tpebyemble napameTpbl HAAEXHOCTU U PEMOHTOMNPUrOAHOCTM
CUCTEM [0/IXHbI 06ecneYnBaTbLCca NoTpeduTenemM 3a CYET NPUMEHEHNS COOTBETCTBYIO-
LLIX CUCTEMOTEXHNYECKUX PELLIEHUIA 1 nogaepxXaHua 3anacos 3UI.

FapaHTuitHble 06a3aTeNbCTBa BbIMOMHAIOTCA MNPEANPUATUEM-U3rOTOBUTENEM Ha
cBoen TeppuTtopun. JloctaBka 6apbePOB Ha TEPPUTOPUIO NPEANPUATUA—N3FOTOBUTENS
019 rapaHTUAHOrO PEMOHTa OCYLLECTBAAETCA NoTpebuTeneM CBOMMW cunamm n 3a
CBOW1 CYET.

9 Appec npegnpuaTUa-usroToeuTens

Poccus, 603107, HuxHuia Hoeropog, a/sa 21,
Ten./dakc: (831) 260-13-08
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MpunoxexHne A

MUMd®.411531.001 MIN «bapbepbl uckpobezonacHocTn KASOXXEX,
KA51XXEx». MeToauka noBepKu

1A OGLuMe NosnoXeHUs n 061acTb pacnpocTpaHeHUs

1.1A HacTosiwaa meToamka coctaBneHa ¢ y4étom TpebosaHuii PMIC 51 n yctaHaB-
NMBaeT METOAVMKY NEPBUYHON, MEPUOANYECKON U BHEOYEPEOHON NOBEPKUN Ha «Bapbepbl
nckpobezonacHoctTn cepuini KASOXXEx, KA51XXEx» (manee no TekcTy 6apbepbl), Bbl-
nyckaeMmsbix no TexHmnyeckum ycnosusm NUM®.411531.001 TY, a Takke 06bEM, ycno-
BMSI MOBEPKW 1 NOATOTOBKY K HEN.

1.2A B HacTosLWEN METOAMKE NCMONB30BaHbl CCbINIKW HA CeAyoLWmMe HOPMaTUBHbIE
DOKYMEHTbI:
- NMMM®.411531.003 IMNC «bapbepbl nckpobesonacHocTn KA5013Ex» MacnopT.
— Mpuka3 MuHnpomTtopra N2 2510 ot 31.07.2020 «[Mopsiaok NpoBeAeHUs MOBEPKU
CpencTB N3MEpPEHUI, TPEOOBaAHNSA K 3HAKY MOBEPKN 1 COAEPXKAHMIO CBUAETENLCT-
Ba O NMOBEPKE».

1.3A Mosepka Gapbepos npoBOAUTCA ONngd onpeneneHnd CooTBeTCTBnA METPONOIN-
H4EeCKMX XapakTepncTnk yCTaHOB/IEHHBIM TpeGOBaHI/IﬂM.
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1.4A ViHTepBan mexay nosepkamun — 5 ner.

2A CpepcTBa NOBEPKU

Ta6nuua 2 A — MepeyeHb CPeacTB U3MEPEHN U BCNoOMOraTes/ibHoro o6opyaoBaHns,

MCMNOJIb3yEMbIX MPW NOBEPKE

HanmeHoBaHWe cpeacTB sMepeHnii n

N2 n/n
METOAMKMN BCMOMOrarTefibHoro o6opyaoBaHus
NOBEPKMN OCHOBHbIE TEXHWNYECKMNE XapPaKTEPUCTUKN
Kannbpatop anekTpuyeckmx curHanos CA51: (0...25) MA,
(-75...+75) mB, (0...10 ) B OcHoBHas norpewuHocTs £0,03 %
6.4A MynbTumeTp undposon MY 64 (0...36) B
’ OcHoBHas norpewHocTb +1 %
MmrpomeTp ncuxpomeTpuyecknii BUT-2: OTHoCcUTENbHAA BNaXHOCTb A0
95 % OcHoBHas NorpeLHocTb +7 %
BcnomoraTtensHoe o6opypoBaHue: WCTOYHMK HanpsKeHUs mo-
6.4A cTosiHHoro Toka HY5002: (10...36) B
Pe3ncrop C2-33H-0,125-100 Om £5 %.

MpumevaHne: BMeCTO ykasaHHbIX CPeACTB U3MEPEHUA M BCMOMOraTtesibHOro

o6opyaoBaHus paspeluaeTcs NPUMeHaTb Opyrve Cpeactsa nuamepeHuin, obecneym-
BaloLLye N3MEPEHNSI COOTBETCTBYIOLLMX NapameTpoB ¢ TPeGyeMoli TOHHOCTbLIO.
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Bce cpencTtea M3MepeHnii, UCNosib3yeMble NPy NOBEPKE, A0JIKHbI ObITb MOBEPEHDI
B COOTBETCTBUM C TpeboBaHusiMu lMpukasa MunnpomTopra N2 2510 ot 31.07.2020 r.
Mopsaaok NpoBeneHNs NOBEPKM CPEACTB U3MEPEHUI, TPEOOBAHWNI K 3HAKY MOBEPKU U
COOEPXaHMIO CBUAETENLCTBA O MOBEPKE.

3A Onepauuu NnoBepkKu

Mpn npoBeaeHUN NoBepKN GapbepoB AOMKHbLI ObiTb BbINOJHEHbLI ONepauun, yka-
3aHHble Tabnuue 3A (3Hak "+" 0603Ha4aeT HEOOXOAMMOCTb NPOBEAEHNS Onepaumn).

Tabnuua 3A — Onepaumv NoBepku

N2 n/n Onepaumun
HaumeHoBaHMe onepaumm MeToanKN nepsun4Has nepuoamnyeckas
noBepkun noBsepka noBsepka
1 BHELHWIn OCMOTP 6.1A + +
2 OnpoboBaHune 6.2A + +
3 MoaresepxaeHne cooT-
6.3A - -
BetcTBusa (MO)
4 OnpepeneHne MeTposioru- 6.4 A + +
YECKUX XapaKTepUCTUK
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4A Tpe6oBaHus No 6es3onacHoOCTU

Mpn npoBeageHMn noBepkn Heobxoaumo cobnopgaTb TpeboBaHUst 6e30MacHOCTH,
npenycmotpeHHble FTOCT 12.2.007.0-75, ykazaHus no 6e30nacHOCTU, U3JIOXEHHbIE B
aKcnayaTaUuMoHHOM AOKYMEHTaLMM Ha KOHTPOoNep, npuMeHsieMble CpeacTea uamepe-
HUIA 1 BCromorarenbHoe obopyaoBaHue.

5A Ycnosusi nOBEPKU U NOArOTOBKA K HEN

5.1A lNMoBepka 6apbepoB A0KHA NPOBOANTLCS NMPU HOPMaSIbHbIX YCIIOBUSIX:
— TemMnepaTypa okpyxatoLlero Bo3ayxa ot 18 oo 28 °C;

OTHOCUTENbHasA BNaHOCTb Bo3ayxa ot 30 oo 80 %;

aTtmocdepHoe aaeneHue ot 84 no 106 kMa (ot 630 o 795 MM pT. CT.);

— HanpshXeHne NuTaloLLEe ceTn nepemeHHoro Toka ot 198 oo 242 B;
yacToTa nuTaloLlei ceTn nepemeHHoro Toka (50+0,4) 'y,

5.2A Mepepn Ha4YanoM NOBEPKM NOBEPUTEND OOMKEH N3YHNTb CReayloLme JOKYMEHTbI:

- NMMM®.411531.003 IMNC «bapbepbl nckpobesonacHocTn KA5013Ex» MacnopT.

— Mpwuka3 MuHnpomTopra N2 2510 ot 31.07.2020 r. «[Nopsipok npoBeAeHMs MOBEPKN
CcpencTB U3MepeHuii, TpeboBaHMS K 3HAKy MOBEPKM 1 COAEPXAHNIO CBUAETENLCT-
Ba O NOBEpPKE»

— WMHcTpykumm no akcnnyataumm CU n 060pyaoBaHns, UCNOSb3yeMbIX NPU MOBEPKE;

— MHCTpyKUMn 1 NpaBuna TeXHNKN 6e30MacHOCTH.
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5.3A Mpn NnoaroToBKe K NOBEPKE BbIMNONHAIOT CleayloLLme onepauum:

— OCYLUECTBASIOT MOHTaX 91EKTPUYECKMX Lierne B COOTBETCTBMN CO CXEMaMN SN1EK-
TPUYECKMX NOAKIIIOHEHWUI, MPUBEAEHHBIX B MACNOPTax Ha 63pbepbl;

— noaroTasnMBaloT K pa60Te cpeacTtea NOBEPKN B COOTBETCTBUIN C 3KCMJlyaTaUNOH-
HOI OOKYMEHTauuen Ha CpeacTBa NOBEPKU;

— N3MEPSIOT U 3aHOCAT B NPOTOKOJ1 NOBEPKWN PEe3ynbTaTbhl U3MEPEHUI TEMNepaTypbl
1 BA&XHOCTU OKPY>XatoLero Bo3ayxa, aTMoCchepHOro AaBneHns, a Takxke 4acToTbl,
HaNPS>XXEHUS NUTAIOLLEN CeTH.

6A lNpoeepeHue NoBepku
6.1A BHeLUHWIA oCcMOTP

Mpw BHELLHEM OCMOTPE MPOBEPSAIOT:

— LeNIOCTHOCTb Hak/ieeK U LNfbAMKOB, YNTAEMOCTb Ha HUX HEOOXOAUMOM UHMOpP-
Mauuu;

— OTCYTCTBME MEXaHUYEeCKUX U TePMUYECKUX MOBPEXAEHU KoprycoB Gapbepos,
cneaoB KOPPO3umM Ha KIEMMHbIX COeAUHUTENAX;

— COOTBETCTBME KOMMIEKTHOCTV GapbepoBs nacropTy.

PesynbTaThl BHELIHEro 0CMOTPa 3aHOCAT B MPOTOKO MNOBEPKMU.



6.2A OnpoboBaHne
OnpoboaHne 6apbepoB NPOMU3BOAUTCS MYTEM NodayM NUTaHusa Ha Gapbep N KOH-
TPONS BKJOYEHNS CBETOAMOAHOM MHAMKALMIN Ha Kopnyce 6apbepa.

6.3A lNMpoBepka COOTBETCTBMSA MPOrpamMMHOro obecneyeHus
He npoBoauTcs ons AaHHbIX Mogmdukaumii 6apbepos.
6.4A OnpepneneHne MeETPOSIOMMHYECKMX XapakTepucTk 6apbepos moga. KA5013Ex

OnpeneneHne OCHOBHOI MOrPeLIHOCTN NpeobpasoBaHna YHUMULMPOBAHHbBIX CUT-
HaJsI0B NOCTOAHHOrO ToKa B AmanasoHe oT 4 0o 20 MA B YHUOUUMPOBaHHbIE CUMHASbI

NMOCTOSIHHOIO TOKa B AManasoHe oT 4 o 20 MA

6.4.1A TloarotoBMTENBHBIE OMEPaLMN:
— MoakntounTb Gapbep Mo cxeme, NPMBEeAEHHOM Ha pUcyHke 6.4.1A;

— BknounTtb nutaHne =24 B GapbepoB 1 kanubpartopa v MporpeTb UX B TeyeHue

5 MuH;
— Ha kannbpatope BK/IOYNTb MCTOYHMK TOKA B PEXMM TOKa MOTPEBNEHNs B PEXMM
«sink» 20 MA.
Mpn npoBeaeHn noeBepkn 6apbepoB Bcex Mmoandukaumin Homepa KiaemMm ans rnog-
KtoYeHns NPUBopPoB 1 0b6opyaoBaHMs 6epyTcs U3 NAcNOPTOB HA KaKAblii KOHKPETHbIN

Gapbep.
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PucyHok 6.4.1A — MogaknioyeHne 6apbepos Mo, KA5013Ex ans noeBepkum
npeobpazoBaHns BXOOHbIX YHUPULIMPOBAHHbLIX CUTHAIOB MOCTOSIHHOIO TOKa
(BXOZHOM NaCcCUBHbIV CMrHan) B ananasoHe ot 4 o 20 MA B BbIXOQHOW
YHUDUUMPOBAHHbIV CUMHAM MOCTOSHHOTO Toka oT 4 1o 20 MA

6.4.2A lNMopsaok NpoBeAeHNS NOBEPKU:

— Noo4YepEénHOo NoaaTtb OT Kanmbparopa SNEKTPUYECKNX CUTHANOB TOK IT LwecTb 3Ha-
YEHUIA KOHTPOJbHbIX ToYeK 13 (Tabnuupl 6.4.2A). 3adpurkcnmpoBaTb NOKa3aHUS Bbl-
xogHoro Toka I, Ha Bbixoae 6apbepa M CPaBHUTbL C PACYETHBLIMU 3HAYEHUAMMN
BbIXOHOr0 TOKa I, NPVBEAEHHLIMK B TAGMLE 6.4.2A,



Tabnuua 6.4.2A — Pac4éTHble 3Ha4YeHns1 BXOAHOIO U BbIXOAHOIO TOKa

I, (4..20) MA, 1., (4...20) A
2

N2 KOHTPONBHOW TOYKN 1 3 4 5 6
BxogHot Tok Iy, MA 4,0 7,2 10,4 13,6 16,8 20,0
BbIXOAHOW TOK fpact, MA 4,0 7,2 10,4 13,6 16,8 | 20,0

— paccumTaTb NOrpeLLHoCcTb NpeobpasoBaHns A no popmyne (1):

A= |Iebix-Ipacu|,
ITeoix — M3MepeHHOE 3Ha4eHne BbIXOAHOIO TOKa, MA;

MA

(1)

Irac — pacyETHOE 3Ha4YeHNe BbIXOOHOro Toka (Tabnuua 6.4.2A), MA;

- cyuTaTb MPOBEPKY MEepBOro KaHana Gapbepa NpolleaM MOoBepKy, ecin Os
BCEX KOHTPOJIbHbIX TOYEK A HAXOAMTCS B Npeaesiax rpaHunL, COoTHoLeH s (2):

<+0,016, vA

1 NPOBECTM OLLEHKY C TaBNMYHBbIMUN PACHETHBIMU 3HAYEHUSIMU MO BbINOJIHEHMIO YC-

nosus (2);

(2)

— MPOBECTN MO aHaNIorMYHON MeToamke Nn.6.4.2A NoBepKy BTOPOro BbIXOAHOMO Ka-

Hana u3sMepeHuin

— CYMTaTb NPOBEPKY BTOPOro BbIXOAHOIo KaHana 6apbepa npoweaunm nosepky, ecnn
[N BCEX KOHTPOJIbHbIX TOYEK A HAXOOUTCA B Npeaenax rpaHuL, COOTHOLLEHUS (2)
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Pe3ynbTatbl noBepkn 6apbepoB No . 6.4A cuMTaloTCS NOJIOXNTENbHLIMU, €CN ANS
BCEX KOHTPOJIbHbIX TOYEK BbIMOJIHAETCS ycnoBue (2) gaHHon metoauku. Mpu oTpuua-
TeNbHbIX pe3yfibTaTtax noBepkn 6apbep B obpalleHne He gonyckaetcs (OpakyeTtcs) v
oTnpaBnsieTcs AJis NPOBeAEHNS PEMOHTA Ha NpeanpuaTUe-n3roToBUTe b.

7A OcdbopmneHue pe3ynbTaToB NOBEPKU

7.1A PesynbtaThl NOBEPKN 0DOPMASIOTCS B NOPSAKE, YCTAHOBEHHbIM METPOIOrn-
yeckol cnyx60oi1, KoTopas OCYLLLECTBASIET NOBEPKY, B COOTBETCTBUM C [Mpnkazom MuH-
npomtopra Poccmn N2 2510 ot 31.07.2020 r.

7.2A Ecnun Gapbep No pesysibTatam MoBepkn NpusHaH NpurogHbiM K NPUMEHEHMIO,
TO Ha Hero BblAAETCA CBUAETENLCTBO O MOBEpPKe WM [eflaeTcs 3anvcb B nacropTe,
3aBepsiemast NoAnNMChio NMOBEPUTESA 1N 3HAKOM NMOBEPKM.

7.3A B cnyyae oTpuuaTesNbHbIX Pe3yNibTaToB NoBepku 6apbep NpusHaioT HeMpuro-
HbIM K MPUMEHEHUNIO W HaMNPaBAOT B PeMOHT. CBMAETENLCTBO O MOBEPKEe aHHYIMPyeT-
CA, BbINCLIBAETCS U3BELLEHME O HEMPUIOAHOCTM K MPUMEHEHWNIO U BHOCUTCS 3anmch O
HEenpuUroaHoCTY B NacnopT.

7.4A Kputepmnem npenenbHoOro coctTosHus 6apbepa ABIsSeTca HeBO3MOXHOCTb Uin
HeL,enecoobpa3HOCTb Ero PEMOHTA.

Bapbepsbl, He noanexaiime PEMOHTY, U3bIMaIOT U3 OGpaLU,eHIAﬂ M aKcnayataunin.
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MpunoxeHne b

Tabnuuka ¢ MapKUpOBKOW

Bapsep KA5013 Ex

[Ex ia Ga] IIC
2ExnA IIC T 4 Ge X

Um 250 B
Po: 840 MBr
Ua 252B

To: 134 MA
Lo 2 M'n

Co: 0,09 Mx®
-40C <Ta< +70°C

NPEAYIPEXIEHUE!
He orcoenunsrth
noj HanpszkeHuem

NeEAZC RU C-RLLAMSS B
04111423 or 25.08.2023 1 Q020
e MPSMMALL TECT MHAEMHADUH
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