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HacTtosiiee pykoBOACTBO MO 3KcnnyaTauum npeaHasHadeHo ANd M3yveHust YCTPOWCTBa, paboTbl,
npaBun 3KCnnyaTtauuu, TeXHUYeckoro obcnyxmBaHuMs M MNOBepkn npeobpasoBaTenen pacxoda BUXPEBbIX
«OMUNC-BNXPb 200 (3B-200)» mogmdukaumm 3B-205 (B ganbHelwem «npeobpasoBaTtenby, «pacxogoMep»).

B pykoBOACTBE MO 3KCnnyaTtaunn npmeeeHbl OCHOBHbIE TeXHUYECKME XapaKTepPUCTUKWU, yKa3aHuA Mno
NpUMEHEeHUIo, yKa3aHusa Mo noBepke, NpaBuiia TPaHCNOPTUPOBAHUA U XpaHEeHUs, a TakKe Apyrue cBefeHus,
HeobxoamMble ons obecneveHns NpaBUbHOM 3KCNNyaTauumn npeobpasoBartens pacxoaa.

KoHcTpykuus npeobpasoBaTenss NOCTOSAHHO COBEPLUEHCTBYETCS, MO3TOMY Y NpuobpeTeHHoro Bamwu
npubopa MoryT OblTb HE3HAUYUTENbHbIE OTNIMYUSA OT MPUBELAEHHOIO B HACTOSALLEM OOKYMEHTE OMUCaHUs, He
BNuAOLLME Ha paboTOCNOCOBHOCTb, TEXHUYECKME XapaKTEPUCTUKM U YOOOCTBO paboThl.

lMepeyeHb [OOKYMEHTOB, Ha KOTOpble [OaHbl CCbIIKM B HACTOSILLIEM pPYKOBOACTBE, MNpPMBEOEH B

npusioxeHuu A.

Jlloboe ucnonb3osaHue Mamepuana Hacmosiwez2o u3daHusi, [MOHOoe Uunu  4Yacmu4Hoe, 6e3
MuUCbMeHHO020 paspelweHus npasoobnadamerns 3anpeuw,aemcs.

U3zeomosumens ocmaensem 3a cobol paso  8HOCUMb  U3BMEHEHUSI 8  KOHCMPYKUUIO
npeobpazosamernis, He yxydwarowue e20 nompebumenibCkux Kayecms, 6e3 npedsapumesibHO20
y8eO0OMIIEHUSI.
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1 ONMMCAHUE N PABOTA

1.1. HasHauyeHMe npeobpas3oBaTens pacxoga

1.1.1 lNpeobpasosatenu pacxoga OB-205 npegHasHayeHbl Ans M3MepeHuss ob6béma M O0OBLEMHOro
pacxofga XuAKoCTeW, rasoB, (MPUPOAHOro rasa, MNONYTHOTO HedTAHOro rasa, BO3dyxa W Op. rasos),
HacCbILLEHHOr0 1 MeperpeToro napa, arpeccuBHbIX cpep npu pabodem AasneHun u paboden Temnepartype B
pasnunyHbIX OTPacnsaX NPOMbILLIIEHHOCTH, B COCTaBE CHETUMKOB rasa 1 napa.

lMpeobpasoBaTenu pacxoga MOryT UCMOMb30BaTbCA B COCTaBE aBTOMATUYECKMX CUCTEM YMpaBrneHUs K
KOHTPOMS W NOKamnbHbIX CXemMax aBToMaTu3auuMu C UCMNOMb30BaHWEM YaCTOTHO-MMMYMbLCHOrO CurHana no
FOCT 26.010, Tokosoro curHana no FOCT 26.011 n undposoro curHana ModBus (RS485, USB) n HART.

1.1.2 Mo wmeTogy wuamepeHuss npeobpasoBatenu 3OB-205 aBnsAlTCA MNOrpyXHbIMA UM MMEKT KOog
ucnonHenus «MP». Mo meToay namepeHnst norpyxHole npeobpasosatenu 9B-205 cootBeTcTBytoT TOCT 8.361.

1.1.3 lNpeobpasoBaTenu pacxoga npegHasHayeHbl ANd m3mepeHus obbeéma M obbEMHOro pacxoga
cpeabl, MMeloLLen crieaytoLlme napameTpbl:

1) Temnepatypa oT MmuHyc 40°C go nntoc 250°C; ucnonHeHus no Temnepatype u COOTBETCTBYOLLME UM
TemnepaTypHble guanasoHbl uaMepsieMon cpeabl npuseaeHsl B mabnuuye 1.1.

Ta6bnuya 1.1- UcnonHeHusi no memnepamype uzmepsieMol cpeobi

O AT T ) Temnepamypa u3smepsiemoli cpeodsbl, °C
memnepamype MUHUMasnbHasi MakcumaribHas
«85 - 40 + 85
«100» -40 + 100
«135» -40 +135
«200% - 40 + 200
«250% - 40 + 250

2) n3dbiTouHoEe gaBnenune He 6onee 2,5 MlMa

3) cogepxaHue mexaHn4Yeckmx npumecen He 6onee 250 mr/m> Ons rasa u He bonee 1 r/n Ans XXWAKoOCTu;

4) cogepxaHue rasoBbIX BKMIOYEHWIN B XUOKOCTU He Gonee 2,5% no o6bEémy Ans npeobpasoBaTtenen
knacca ToyHocTn 0,5% u He Bonee 4% ana npeobpasosartenen knaccoB TodHocTU 1 1 1,5%. Mpu cogepxxaHum
raszosbix BkoYeHun Ao 10% no o6bEmy nomnHas OTHOCUTENbHAas NOrPELLHOCTb He npeBbiaeT £5%;

5) aMHamunyeckas BA3KOCTb cpedbl He Bonee 7 mla*c ons xuakocTew;

6) n3amepsiemas cpega no CBOMM CBOMCTBAM He OOMKHA Bbi3blBaTb KOPPO3WUM Yy MaTepuana npoToYHON
YyacTu npeobpasoBaTtens pacxoaa.

1.1.4 MNMpeobpasoBaTenu pacxoga obLIENPOMBILLIEHHOIO UCMONTHEHMS NpeaHa3HayYeHbl Ans paboTbl BO
B3pbIBOHE30NACHbIX YCNOBUSIX.

MpeobpasoBaTenn B3pbLIBO3ALULLEHHOTO WcMoOnHeHns BH npegHasHadeHbl Ana pabotbl  BO
B3pPbIBOOMACHLIX YCMOBUAX CO B3pbIBOOMACHbIMW cMecammn nogarpynnbl |[IC, MMelT Bug B3pbiBO3ALLUTHI
«B3pbIBOHEMNPOHULL@aeMasn 0bono4vka» U MapKMpoBKY B3pbiBo3awutbl «1 Ex d IIC (T2-T6) Gb X» n «1 Ex d [ia
Ga] lIC (T1-T6) Gb X».

Mpeobpa3oBaTenn B3pbiBO3aALLMLLEHHOIO WcnonHeHnss ExB npepgHasHaveHbl gns  paboTbl BO
B3pPbIBOOMACHLIX YCMOBUSIX C B3PbIBOONACHBIMU cMecsiMvu  nogrpynnel  [IB, umewT Bug B3pbiBO3ALLMTHI
«mnckpobesonacHas anekTpuyeckas Lenb» U MapkUpoBKy B3pbiBo3awwmTel «1 Ex ib 1IB (T2-T6) Gb X».

MpeobpasoBaTteny B3pbliBO3aALWMLLEHHOrO ucnonHeHnss ExiaB npegHasHadeHbl ans paboTbl BO
B3pbIBOOMACHbIX YCMOBUSIX C B3pbIBOOMACHbLIMU CMecsaMu noarpynnbl 1IB, wvmeloT Bug B3pbiBO3aLUUTHI
«unckpobesonacHas anekTpuyeckas Lenb» 1 MapknpoBky B3pbiBo3awmTbl «1 Ex ia IIB (T2-T6) Gb X», «0 Ex ia
IIB (T2-T6) Ga X».

MpeobpasoBateny B3pbIBO3aWMLLEHHOTO ucnonHeHnss ExiaC npegHasHadeHbl ans paboTbl BO
B3pPbIBOOMACHLIX YCMOBUSIX C B3pbIBOONACHbIMM cMecsimvi  nogrpynnel  [IC, wumeT BuE B3pbiBO3ALLMTDI
«mnckpobesonacHas anekTpuyeckas Lenb» 1 MapknpoBKy B3pbiBo3awmThl «1 Ex ia IIC (T2-T6) Gb X», «0 Ex ia
IIC (T2-T6) Ga X»

MpeobpasoBaTeny B3pbliBO3alLMLLEHHbIX UcnonHeHn Exdia u Exdib npegHasHayeHbl onst paboTbl BO
B3pbIBOOMACHbIX YCIOBMSAX C B3pbIBOOMACHbIMM cMecsamMu noarpynnbl 1IC, MMeT KOMOMHUPOBAHHLIA BUA
B3pbIBO3ALLMTbl  «B3pbIBOHEMNPOHMLAeMast obonouyka» K  «uckpobesonacHasi anekTpudeckast Lenb» W
MapKMpoBKy B3pbiBo3awmThbl «1 Ex d ia lIC (T1-T6) Gb X» n «1 Ex d ib IIC (T1-T6) Gb X» cooTBeTCTBEHHO.

Pacxogomepbl  B3pbiBO3awmieHHoro ucnonHenns BHIIC npegHasHadeHbl ans  paboTbl  BO
B3pbIBOOMACHbIX YCIIOBMSIX CO B3pblBOOMNACHbIMU cMecsamMu nogrpynnsl 1IIC, wvMmeloT BuA B3pbIBO3ALUUTI
«B3pPbIBOHENPOHUL@eMasi 060/104Ka» 1 MapKMpPOBKY B3pbiBo3aLlmTbl « 1EX th [IIC T300 °C...T85 °C Db X».

Pacxogomepbl  B3pblBO3alUMLLEHHOTO uMcnonHeHuss ExIIIB  npegHasHayeHbl gna  paboTbl  BO
B3PbIBOOMACHLIX YCIOBUSIX CO B3pbIBOOMNACHBIMU cMecamu nogrpynnsl [IIB, umeoT BMA B3pbIBO3ALLMUTbI
«mnckpobesonacHas anekTpuyeckas Lenb» U MapkupoBKy B3pbiBo3awwmTbl «Ex ib 111B T300 °C...T85 °C Db X».

Pacxogomepbl  B3pbiBO3awmweHHoro  ucnonHexwms ExIIIC  npegHasHayeHbl gnd  paboTel  BO
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B3PbIBOOMACHbIX YCIOBMSIX CO B3pblBOONACHbLIMU cMecsMu nogarpynnel 1IIC, wvMmeloT BuA B3pbIBO3ALUUTI
«uckpobesonacHas anekTpuyeckas Lenb» U MapknpoBKy B3pbiBo3awmTbl «EX ib 11IC T300 °C...T85 °C Db X».

Pacxogomepbl  B3pbiBO3awmeHHOro wucnonHenns ExialllB  npegHasHaveHbl gns paboTtbl  BO
B3pbIBOOMACHbIX YCIIOBMSAX CO B3pbIBOOMACHbIMM cMmecaMu noarpynnbl 1B, wvmeloT Bua B3pbIBO3ALUTHI
«uckpobesonacHas anekTpuyeckas uenb» U MapknpoBky B3pbiBo3awwmnTbl «Ex ia 1B T300 °C...T85 °C Db X».

Pacxopomepbl  B3pbiBO3awmieHHoro wucnonHeHunss ExialllC  npegHasHayeHbl ans  pabotel  BO
B3PbIBOOMACHbIX YCIOBMSIX CO B3pblBOONACHbIMU cMmecsMu noarpynnel 1IIC, vMmetloT BuA B3pbIBO3ALUUTI
«MncKkpobesonacHas anekTpuyeckas Lenb» U MapKMpoBKy B3pbiBo3awmThl «EX ia [IIC T300 °C...T85 °C Db X».

OcobeHHocTM obecneyeHnst B3pbiBO3aWwmThl npeobpasoBaTtenen onucaHbel B n.1.3 «ObGecneyeHve
B3pbIBO3ALLUTBIY.

1.1.5 lpeobGpasoBatenu pacxoga MMEKT CTeneHb 3alliuMTbl OT BO3AEWCTBUS OKpyXalollen cpefbl
IP66/68 no [OCT 14254, n COOTBETCTBYOT MO 3aLUULLEHHOCTU OObLIKHOBEHHOMY WCMOMHEHUIO MO
FOCT P 52931.

1.1.6 lpeobpasoBaTenu pacxoga YCTOMYMBLI K BO3AEWCTBMIO BHELLUHEro MEPEMEHHOro MarHUTHOrO
nons ceTeBOW YacToThl C HanpseHHocTbio go 400 A/m B cooTBeTcTBUM ¢ TOCT P 50648.

1.1.7 MpeobpasoBaTenn B AnanasoHe pacxodoB oT Qn go QHamb6 (cM. mabnuyy 1.) yctonumebl K
Bnbpaumsm ¢ yactoton ot 10 go 100 'y n ¢ yckopeHnem, He npesbiwawmm 4,9 m/c?, n oTHocaTes K rpynne NX
no FOCT P 52931.

Mo cneunaneHOMy 3aka3y BO3MOXHO MW3roTOBMeHMe npeobpasoBaTtenen pacxoga, B AunanasoHe
pacxogoB oT Qn Ao QHamb ycTon4mBbIX K BUbpauusim ¢ yactoton ot 10 go 500 'y 1 ¢ yckopeHnem BNNoTb Ao
2 «g», oTHocawmxcsa k rpynne F1 u F2 no TOCT P 52931.

1.1.8 TllpeobpasoBaTenu pacxoga MO YCTOMYMBOCTM K BO3LEMCTBUIO aTMOCKEPHOro OaBneHus B
ananasoHe ot 84 go 106,7 klMNa oTHocATca k rpynne ncnonHexms P1 no FTOCT P 52931.

1.1.9 Mo yCTOM4YMBOCTU K BO3AENCTBUIO KNMMATUYECKUX (bakTOpOB BHELLHEN cpeabl npeobpasoBatenu
pacxoga cooTBeTCTBYHOT ucnonHeHuto YXIJ1, Y, XJ1 kateropuii pasmeltenms 1-4 no FTOCT 15150.

Temnepatypa oOkpyxawwen cpegbl Ans npeobpasoBaTtenen, KPOMe MCMOMHEHUS C pacLUMPEHHON
OBYXMNPOBOLHON CXEMOWN NOAKNIYeHUs «T», AOIMKHA HaxoouTbca B npegenax ot muHyc 60°C go nntoc 70°C,
BNaXHoOCTb He 6onee 95+3% npwu +35°C Ge3 ocaxaeHust KoHOeHcaTa.

IOna npeobpa3oBaTtenen pacxoda C paclUMPEHHOW [OBYXMPOBOAHOW CXEeMOW MOAKMYeHns «T»
TeMnepaTypa OKpyxalolweln cpedbl OOMMKHA HaxoauTbes B npegenax ot mMuHyc 40°C pgo nmtoc 70°C. lMo
crneynanbHOMy 3aka3y BO3MOXHO W3roTOBMEHUE npeobpasoBaTtener Ha TemnepaTtypy oT MmuHyc 60°C go nnwoc
70°C.

1.1.10 YcnosHoe 0603Ha4eHne npeobpasoBaTenem Npu 3akase COCTaBMASIETCS NO CTPYKTYPHOM CXeMe,
npueeaeHHon B mabnuue 1.2.1.

Tabnuua 1.2.1 — Cmpykmypa o603Ha4eHus npeobpa3zoeamenel 3B-205

Koo 0 HaumeHoeaHue u3denusi
OMUC-BUXPb 205 |MorpyxHon npeobpasoBaTerb
Koo 1 B3pbleo3awjuma
- 6e3 B3pbIBO3aALLUTHI
BH 1ExdIIC (T2-T6) Gb X unn 1 Ex d [ia Ga] lIC (T1-T6) Gb X
ExB 1 Ex ib lIB (T2-T6) Gb X
ExiaB 1 Ex ia 1B (T2-T6) Gb X® unu 0 Ex ia IIB (T2-T6) Ga X°
ExiaC 1 Exia lIC (T2-T6) Gb X° unn 0 Ex ia IIC (T2-T6) Ga X°
Exdia 1 ExdiallC (T1-T6) Gb X*
Exdib 1 Exdib IIC (T1-T6) Gb X°
ExIIIB Ex ib I1IB T450 °C...T85°C Db X°
ExIIIC Ex ib I1IC T450 °C...T85°C Db X*
ExialllB Ex ia IlIB T450 °C...T85°C Db X°
ExialllC Ex ia lIC T450 °C...T85°C Db X°
BHIIIC 1 Extb llIC T450 °C...T85°C Db X
Koo 2 Tunopa3mep npeobpazoeamens (Y mpy6onpoeoda)
300 300 Mm 450 450 mm
350 350 mm 500 500 mm 2000 2000
400 400 mm 600 600 mm X cneLl. 3aka3
Koo 3 Knacc moyHocmu (cm. mabnuyy 1.5)
A Kflacc TOYHOCTM A
b Knacc To4HocTun b
B Kracc TodHocTm B
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Koo 4 Huana3oH pacxoda (cm. mabauuy 1.3)
- CTaHOapPTHbIN ‘ X ‘ crneuy. 3akas
Koo 5 HN3mepsiemas cpeda
X KNOKOCTb
r ras / HacblWeHHbI nap / neperpeTbiv Nap
Koo 6 Mamepuan npomo4Hol Yacmu
H HepxasetoLwas cTarnb Mo ymonyaHuio (cM. maéauuy 1.6)
Koo 7 CoeduHeHue ¢ mpy6onpoeodom
- dnaHuesoe no PO (npunoxenue b puc. b.1, b.2)
d1 dnaHuesoe no NOCT 33259 (npunoxeHue b puc. b.3)
Kod 8 Pa3meujeHue 3sieKmpoHHO20 6Js10Ka
- COBMECTHOE pasMeLleHre AaTynka 1 ANEKTPOHHOro npeobpasoBaTtens
o Hepa3beMHOE AMCTaHLMOHHOE pa3MelLeHmne 3. bnoka (onvHa kabenst 3 m)
apP pasbeMHOEe ANCTaHUMOHHOE pa3melleHure an. 6noka (gnvHa kabena 3 m)
Oxx (APxx) ykaxute Tpebyemyto AnvHy kabens ons aucTt. ucnonHeHusa (He 6onee 50 m)
Koo 9 MakcumanbHoe daeneHue uamepsiemol cpedbl
1,6 po 1,6 MlMa X cnel. 3akas
25 0o 2,5 MlMa
Kod 10 MakcumanbHass memnepamypa usmepsieMoll cpedbl
85 no +85°C 200 ao +200°C
100 jo +100°C 250 Jo +250°C
135 po +135°C X criey. 3akas
Koo 11 UHAukamop
- OTCyTCTBYET
cum BCTPOEHHbIN MHANKATOP C MEXaHUYECKOi KnaBnaTypon -
cuo BCTPOEHHbIN MHAMKATOP C ONTUYECKOit knaBmaTypon (kpome ExiaB)
cu BCTPOEHHbLIN UHOUKATOP C MarHUTHOWN KnaBmaTypou !
X crew. 3akas
Koo 12 Bepcusi annekmpoHHO20 6s10Ka (cMm. mabauuy 1.7)
B pacwupeHHas
B2 pacLlumpeHHas (Bepcus 2)
Cc2 ©asoBas (Bepcus 2)
T pacluMpeHHas ¢ ABYXMPOBOAHOW CXEMOW NOAKMYEHUS (C NMMTAaHNEM MO TOKOBON
netne)
Koo 13 Bbixo0HbIe cuzHanbl*
- YaCTOTHO-UMNYNbCHLIA, Lndposon ModBUS
A aHanoroBbln (TOKOBbIN), YaCTOTHO-UMMYNbCHBIX, Lndposor ModBUS
Al aHaHOFOBI?IIZ (TokoBbIf) 6€e3 goM. NOrpeLIHOCTU, YaCTOTHO-UMMYMbCHBbIN,
uudpposort ModBUS
A-H aHanoroBbIi (TokoBbli) ¢ HART ™, 4acTOTHO-UMNYNbCHBIN, LdpoBoit ModBUS *
A1-H1 aHaHOFOBI:,IIZ (TOKOBbI717I) ¢ HART'™ 6es gon. NOrpeLHoOCTH, YaCTOTHO-UMMYIbCHBIN,
uucpposor ModBUS
A1-H2 aHanoroBbI 6e3 gon. vnorpeUJHocm c HART™ y7 (coBMeLLIEeHHbIN C NUTaHWEM),
YaCTOTHO-UMNYMbCHbIN / YaCTOTHO-UMMYNbCHBIM ¢ NAMUR
A1-H3 aHanorosbin ¢ NAMUR 6e3 gon. I'IE)FpeLIJHOCTI/I ¢ HART™ v? (coBMeLLEHHbIN C
nNUTaHMEeM), YaCTOTHO-UMMYIbCHbIN / YAaCTOTHO-UMMYMbCHbIM ¢ NAMUR
X crey. 3akas
Koo 14 HUcnonHeHue anekmpoHHO20 6/10Ka
- 3NEKTPOHHBIV ONOK ¢ ABYMS OTBEPCTMAMM Nog KabenbHble BBOAbI
BH 3MNEKTPOHHbIN BIOK C ABYMS OTBEPCTMAMM NOA KabenbHble BBOAbI, HEPX. CTarb
B3 3MNEKTPOHHBIN BIOK C ABYMsi OTBEPCTUAMM NOA kabenbHble BBOAbI, antoM. Crnas
3MOKCUOHbLIM MOKPLITUEM
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SJ'IeKTPOHHbIVI Onok c YeTblpbMA OTBEPCTUAMU Noa kabenbHble BBOAObI

v3 3MNEKTPOHHBIN BIIOK C YeTbIpbMS OTBEPCTMAMU MO, KabernbHble BBOAbI, anioMm.
CMraB C 3MOKCUOHbBIM MOKPbITUEM
Koo 15 Kanu6poeka, noeepka
- 3aBofckas kannbpoBka No 5 Toukam, TECT Ha JaBreHune
rn rocygapcrBeHHasi moBepka C BO3MOXXHOCTbIO MMUTALMOHHOW NOBEPKM
m-bu rocyaapcTBeHHas noBepka 6e3 BO3MOXHOCTN MMUTALMOHHOW NOBEPKU
Koo 16 MuHumanbHass memnepamypa oKkpyxarouiel cpedbl
- cTaHAapTHOe UcnonHeHue °
-60 -60°C (cneu. UcnonHeHve Ans Bepcumn anekTpoHHoro 6noka T)
Koo 17 Cneuy. ucnosiHeHue 0185 npednpusmul
- CTaHOapTHOE MCNOJSIHEHWE
AST cney. UCMOSNHeHne Ans NpeanpuaTnin
H2S C cofepXaH1eM cepoBoJopoAa B OKpyxatoLlel cpege °

lMpumeyvaHue: «—» (Npoyepk) 0603HaYaEeT, YTO AAaHHOE MCMOSTHEHME ABMSETCS CTaHAAPTHbIM;
— TOSIbKO OS5 UCMONHEHUs ¢ ABYXNPOBOAHOM cxemon nogkntovenms (T);
— KpOME MCMNOSHEHUA C ABYXNPOBOAHOM cxemon nogkntovenms (T);
S_ Kpome 6a3oBor Bepcun 2 anekTpoHHoro 6rioka (C2);
4 — NPUMEHUMOCTb BbIXOAHbIX CUrHATOB:
«-» - KPOME BEpPCUUN 3MEKTPOHHOro Grioka ¢ ABYXNPOBOAHOM cxeMon nogknoveHus (T);
A, A1, A-H, A1-H1 — kpome 6asoBor Bepcum 2 (C2) 1 pacLUMpPEeHHON BEPCUMMN ANEKTPOHHOro 6noka ¢
OBYXNpPOBOAHON cxemown noakntoyerust (T);
A1-H2, A1-H3 — TonbKo Ans paclMpeHHON BepCcun ¢ ABYXNPoBOAHOM cxemon nogkntodeHus (T).
® _ .60°C Kpome Bepcuy 3NeKTpoHHoro 6roka T, -40°C Anst BEpcumM anekTpoHHoro 6rnoka T.
— COAEepXaHne cepoBogOpOAa B OKpyXatoLen cpefe B HopmarnbHOM pexume He 6onee 10 mr/m3, B
aBapuiiHon cutyaumm — go 100 mr/m3 B TeUeHue He 6onee 1 yaca.
— ONsl Bepcum anekTpoHHoro 6noka B, BB - HART™ v6, ans Bepcun anekTpoHHoro 6noka B2, BB2 -
HART™ v7. Ons BEpCUn 3neKkTpoHHoro 6rioka B2, BB2 ans TOKOBOro M 4acTOTHO-UMMYMbCHOIO CUrHanoB
npeaycmoTtpeH pexum NAMUR, HacTporka ¢ NOMOLLbIO NEePEKNIOYEHNs rxamnepa.

Mpumep 0603HayYeHns norpyxHoro npeobpasosatens 3B-205

Kon 0 1 2 34 5 6 7 8 9 10 11 12 13 (14 15 16 17

3akas A OMUC-BUXPb 205 - 400 B - X H - - 25 100CMO B A - N - -

1.1.11 Koppo3moHHas CTOMKOCTb MPOTOYHOW YacTu npeobpasoBaTens COXpaHAeTCs npu CoAepKaHuu
pPacTBOPEHHOIO CEPOBOAOPOAA B XKUAKOCTU 0 6% no obbemy.

1.1.12 YcnoBHoe 0603Ha4YeHne koMnnekTa MoHTaxHbix Yacten (KMY) npeobpasoBaTenen npu 3akase
COCTaBnsieTcs Mo CTPYKTYPHOW CXeme, NpuBeaeHHON B mabnuye 1.2.2.

Tabnuua 1.2.2 — Cmpykmypa ob6o3HaqdeHusi KMY dnsi npeobpazosameneli 3B-205

Koo 0 HaumeHoeaHue u3denus
OMUC-BUXPb 205 |KMY gnsa norpyxHoro npeobpasoBartens
Koo 1 Tunopa3mep npeobpazoeamens (Y mpybonpoeoda)
300 300 mm 450 450 mm .... (Tonbko anga 3B-205)
350 350 mm 500 500 mm 2000 2000 (Tonbko gns 3B-205)
400 400 mm 550 550 mm X criey. 3akas
Koo 2 MakcumanbHoe daesieHUe usmMepsieMol cpeobl
1,6 no 1,6 MlMa X cnel. 3aka3s
2,5 go 2,5 MlMa
Kod 3 Mamepuan npusapHo2o nampy6ka (cm. [1pusioxeHue b)
- ctanb 092C 13XPA ctanb 13X0A
H ctanb 12X18H10T X cneu. 3akas
C120 ctanb 20
Koo 4 Hanu4ue wapoeo2o kpaHa
- Het
K C LUapoBbIM KpaHOM
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Mpumep o6o3HaveHns KMY ons norpyxHoro npeobpasosatens 3B-205

Kopg 0 1 2 3 4

3aka3s KomMnnekT MoHTaXxHbIX Yacten SMUC-BUXPb 205 800 1,6 - -

1.2 XapaktepucTunku

1.2. HanmeHbline (QHaum) n Hanbonblime (QHaub) 3HaYeHUss U3MepsieMblX OGBEMHBLIX PacxXodoB
BOAbI 1 BO3ayxa Ans npeobpasoBaTtener 3B-205 npuseneHsl B mabnuye 1.3.

Ona patyuka pacxopa [Oy40 ykasaHbl OuanasoHbl pacxofoB Npu kanuvbposBke u nosepke. [loBepka
npoussogutca npu temnepatype 20°C n HyneBom n3bbITOYHOM JaBNEHUN.

Ona TunopasmepoB Tpybonposoaa 300-2000Mm ykasdaHbl AuanasoHbl PAacXodoB, pacCYUTaHHbIEe
cornacHo npusioxeHuro E ans ycnosHoro gnameTpa TpybonpoBoaa npu ycTaHOBKE AaTyvka B MOMOXeEHWe no
ymorn4yanuio (cm. n.2.2.4).

Ta6bnuua 1.3 — Juana3oHbl uamepeHusi Oiisi npeobpasosamerieli IB-205

N3mepsieMbin pacxoa, My
Bopa Bo3ayx
Tunopasmep UcnonHeHne
pacxogomepa QHanm no fnaBrieHUIo,
ay), mm MMNa
QHaum QHanob 85, 100C QHaunb
135-250C
1,6 MMa 2,5 MNa
40 (Aarunk 1 28 11 23 23 210 1,6-2,5
pacxopa)
300 75 2030 800 1670 1670 15230 1,6-2,5
350 100 2770 1090 2280 2280 20770 1,6-2,5
400 130 3630 1430 2980 2980 27240 1,6-2,5
450 165 4600 1810 3780 3780 34550 1,6-2,5
500 200 5700 2240 4680 4680 42750 1,6-2,5
600 300 8200 3240 6770 6770 61800 1,6-2,5
700 400 11300 4430 9260 9260 84500 1,6-2,5
800 540 15100 5950 - 12440 113600 1,6
530 14800 - 12140 12140 110800 2,5
900 690 19200 7560 - 15810 144300 1,6
670 18800 - 15430 15430 140900 2,5
850 23900 9370 - 19600 178900 1,6
1000
830 23300 - 19130 19130 174600 2,5
1100 1030 29000 11380 23790 23790 217200 1,6-2,5
1200 1240 34600 13600 28420 28420 259500 1,6-2,5
1300 1460 40700 16000 33460 33460 305500 1,6-2,5
1400 1700 47400 18620 38930 38930 355400 1,6-2,5
1500 1950 54600 21440 44830 44830 409300 1,6-2,5
1600 2200 62200 24440 51100 51100 466600 1,6-2,5
1800 2800 79000 31030 64880 64880 592400 1,6-2,5
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2000 3500 98000 38460 80430 80430 734300 1,6-2,5

1.2.2 HawumeHbwune (QpHaum) wn Hanbonbwune (QpHaub) 3HaYeHUs WU3MepSiEMbIX pPacXoAoB
razoobpasHbix cpes npy paboumx ycroBusix ONpeaenstoTcs no creayowmm opMynam:

QpHaum = max (QHaum * \/K1/p unuVmin *m *d? 4*0,0036), M°/y (1.2)
QpHanb = min (QHano * /K2 /p unu QHamb), My, 1.2)

roe QHaum n QHan6 — HaMMeHbLLMIA U HAaMBONbLUWIA pacxo cornacHo mabnuue 1.3;
P — NMOTHOCTb rasa npu paboymx ycrnosusix, kr/m®;

d — BHYTpeHHU anameTp Tpybonposoaa;

Vmin — MMHUManbHas CKOpoCTb NOToKa, M/c (cM. mabnuyy 1.4);

K1, K2 — amnupuyeckune koadpdpumumneHTsl (cM. mabnuyy 1.4).

Tabnuua 1.4 — Koaghgpuyuenmni 955 pacdema duana3oHa pacxodoe 2a3a rnpu paboyux ycrnoeusix

KoadcbmumeHnTt K1 KoadcbmumeHt K2 MuHMManbHasa ckopocTb Vmin, m/c

1,2 26 2

1.2.3 MNonbop pacxogomepoB crnefyeT NpousBoauTb NO pacxodam npu pabouux ycnosusx. Ecnu B
OMNPOCHOM NMCTE AN ras3oB yKasaHbl pacxodbl, NMPUBEAEHHbIe K CTaHAapTHbIM yCnoBusMm (B HM3/L|), TO 3TN
pacxofbl Heo6X0AMMO nepecynTaTh Ans pabounx yCroBui.

1.2.4 Tpegenbl JoMyckaeMoW OTHOCUTESNbHOW MOrPEeLUHOCTM MpU uaMepeHun obbEMHOrO pacxoga M
06bEMa No MHAMKATOpPYy, 4YacTOTHOMY, MMMYIbCHOMY, LM(POBOMY BbIXOAY, @ TakkKe MO TOKOBOMY BbIXOA4Y
ucnonHeHnn «A1»,«A1-H1»,«A1-H2»,«A1-H3» B 3aBMCMMOCTM OT Kracca TOYHOCTU npeobpasoBaTenen
npeacTaeneHsl B mabauye 1.5.

Ta6bnuua 1.5 — lNMpedenwbi noepewHocmel

Mpepenbl AonyckaeMown NOrpeLwHOCTU ANsl KNaccoB TOYHOCTU, %
Usmepsemas P y P - MepexopHbii pacxon
cpena Qn SQ<QHaub QHanm =Q<Qn On
A B B A B B
XKuakocTb +0,5 +1,0 +1,5 +1,0 +1,5 +25 0,125-QHaunb
a3 u nap +1,0 +1,5 +20 +2,0 +25 +3,5 0,15-QHanb

1.2.5 MNpegensl gonyckaemon OTHOCMTENbHOW MOrpeLHOCT! Npyu U3MepeHnn obbLEMHOro pacxoga no

TOKOBOMY BbIXOAY ANS UCNOMHEHUN «A» U «A-H» He npesblwatoT
o =% [|8 | + 0,2 * Imax/(4+16 * Q/QHaunb)], % (2.3)

roe 8 — ponyckaemas NorpeLHocTb cornacHo maéauue 1.5, %;
Imax=20 MA — MakcMmMarnbHOe 3HayeHne Curbl TOKa B Lienn TOKOBOro BbIXOAHOMO CUrHana;
Q — 3HaueHue pacxofa, M /y;
QHamb — Hambonblum pacxod, cooTBeTcTByOWMA 20MA TOKOBOrO BbIXOAHOrO CUrHana CorfliacHo nacnopTty
npeoGpazoBarens, M°/u.

1.2.6 lNMpeobpasoBaTenn OTHOCATCA K BOCCTaHaBNMBaeMblM, PEMOHTUPYEMbIM, OAHOMYHKLMOHANbHBIM
usgenuam rpynnsl |l Buga | no FOCT 27.003.

1.2.7 TabaputHble, npucoeguHUTENbHLIE pa3Mepbl NpeobpasoBaTenen n macca npeobpasoBaTenem
COOTBETCTBYIKOT AaHHbIM, NpuBedeHHbIM B MPUJIOXKeHUU b.

1.2.8 3HadeHve noTepu [JaBreHus Ha npeobpasoBaTene 3aBUCUT OT M3MepsieMon cpeabl, OT
TMnopasmepa npeobpasoBaTtens U CKOpocTu NoToka. Popmynbl pacyeTa npuesegeHsl B n. 2.1.4.

1.2.9 NapameTpbl HAAEXHOCTM Npeobpa3oBaTenen:

- cpefHsis HapaboTka Ha oTka3 npeobpasoBaTtenen, C Y4eTOM TEXHUYECKOrO OOCHyXMBaHWS,
pernameHTMpyemMoro pykoBOACTBOM MO JKCnnyaTaumu, AOMKHa cocTaBnaTb He MeHee 75000 u;

- cpeHekBagpaTu4eckoe OTKNoHeHMe 0Tka3oB He MmeHee 0,15;

- 3aKOH pacnpegeneHnsi BeposiTHOCTEN OTKa30B HOpMasbHbIN (FayccoBCKuiA);

- cpegHee BpeMms BOCCTaHOBMEHUSA paboTocnocobHOro COCTOAHMSA PEMOHTMPYeMOro npeobpasoBartens
He 6onee 3 yacos;

- CpegHuin Cpok cnyxobl NpeobpasoBartens 15 ner.

OTtka3om npeobpasoBarens cUMTaeTcs ero HecooTBeTcTBMne TpeboBaHmsm n.1.2.4,
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1.2.10 MaTepuanbl, U3 KOTOPbIX W3rOTOBMIEHbI KOHTAKTUPYOLIME C U3MEPSEMON Cpedol 3MeMeHTbI
KOHCTPYKLMKM NpeobpasoBatens, ykasaHbl B mabnuuye 1.6.

Ta6bnuua 1.6 — OcHoeHbIe Mamepualsbl, U3 KOMOPbIX U320massiusaromcsi npeobpaszosamesnu

Kood Mamepuan
Mamepuana | onomoynasi vacme | meno o6mekaHus ceHcop npoknadka nod ceHcop
H AISI 304 AISI 304 AISI 304 dToponnacT, rpadnekc

1.2.11 lMoppobHaa wuHpopmauma o6 ycTponctse, paboTe, npaBumax IKChfyaTauum, O MOHTaxe,
NOAOKMIOYEHUN W HACTPOWKE IMeKTPOHHOro Onoka npvBedeHa B pPYKOBOACTBE MO 3KcnnyaTauum Ha
«ANeKTPOHHbIN 610K NpeoGpa3oBaTensi pacxoAa BUXPEeBOro» B COOTBETCTBUM ¢ mabnuuyel 1.7.

Tabnuya 1.7 — [lepe4eHb pykoeodcme o 3KCrslyamayuu Ha 3J1eKMpOoHHbIe 6710Ku

O6o3Ha4YeHue OoOKymeHma HaumeHoeaHue

OneKTpoHHbIN Bnok pacxogomepa-cyeTtynka suxpesoro «OMNC-BUXPb 200

9B-200.000.000.002.01P3 (3B-200)» (pacLuvpeHHasn Bepcusi, BEpCUsi C BbIYMCIIMTENEM)

ONeKTPOHHbIV BNIOK pacxogoMepa-cyeTynka BUXPEBOTo

9B-200.000.000.002.02P3 «AMVIC-BUXPb 200 (3B-200)» (6a308as Bepcysi)

OneKTPOHHbIN 610K pacxogomepa-cyeTynka suxpesoro «3IMNC-BUXPb 200

OB-200.000.000.002.03P3 o o
(3B-200)» (paclumpeHHasi Bepcusi C ABYXMPOBOAHOW CXEMOW NOAKITHOYEHMNS)

OnNeKTPOHHbIV BIOK pacxogoMepa-cyeTynka BUXPEBOTo

9B-200.000.000.002.04P3 «3AMVC-BUXPb 200 (3B-200)» (6a308as Bepcus «C2»)

OneKTPOoHHbIN 6ok pacxogomepa-cyeTtdnka suxpesoro «AMNC-BUXPb 200

9B-200.000.000.002.05P3 (3B-200)» (ncnonHeHun «B2», «BB2»)

lMpumeyvaHue: Yka3aHHbie pykosodcmea 6ocmyrHbl Ha catime https://emis-kip.ru

1.3 ObecneyeHne B3pbIBO3aLUUTDI

1.3.1 TpeobpasoBaTenu B3pbIiBO3ALUMLLEHHOIO WUCNOMHEHWss BH wvmewT Bug B3pbIBO3ALLMTDI
«B3pblBOHENpoHuuaemas obonouka» no FTOCT IEC 60079-1-2011, npegHa3Ha4YeHbl AN aKcnnyataumm B cpeae
B3pbIBOOMAcHbIX cMecen rpynnbl [IC 1 BbINOMHATCA C YPOBHEM B3pbIBO3aLUUTblI «B3pbIBOOE30MACHbIN» C
MapkmpoBKoy no B3pbiBosawmTe «1 Ex d IIC (T2-T6) Gb X» unmn «1 Ex d [ia Ga] IIC (T1-T6) Gb X».

B3pbiBo3alumTa BMaa «B3pbiBOHENPOHMLAeMas obonovka» OOCTUraeTcs MOMELLEHUEM 3MEKTPUYECKUX
yacten npeobpasoBatens BO B3pbIBOHEMPOHULAEMYD OOOMOYKY, BbIOEPXUBAKLLY OaBrieHWe B3pbiBa U
UCKIIOYaloLWy0  nepefady ropeHus un3 npeobpasoBaTens BO BHELIHKOK  B3pbIBOOMACHYH  cpefy.
B3pbiBOYCTOMYMBOCTL U B3pbIBOHEMPOHULAEMOCTb 060104kM NpeobpasoBaTenen COOTBETCTBYOT TpeboBaHMAM
Ans anekTpoobopygosaHus rpynnsl | u nogrpynnel 11IC no FOCT IEC 60079-1-2011.

B3pbiBo3awmMTa BuMOa  «B3pbIBOHEMpoHuUuaemas obonodka»  obecnedynmBaeTca  cnefyrolmMMu
cpeacTBamMu:

— oceBasi AnvHa pe3bObl U YMCIO MOMHbLIX BUTKOB B 3aLennieHny pe3b00BbiX B3pbIBOHENPOHMLAEMbIX
coeguHeHun obono4vkn cooTBeTcTBYIOT TpeboBaHuam TOCT IEC 60079-1-2013;

— BEMMYMHBl 3a30pOB W AONWH MNAOCKMX W LUMAMHOPUYECKUX B3PbIBOHENPOHULAEMbIX COeUHEHUI
cooTtBeTcTBYOT TpebosaHuam FOCT IEC 60079-1-2013;

— MexaHu4yeckass MpPOYHOCTb KOPMycoB cooTBeTCcTBYeT TpeboBaHmsam [OCT 31610.0-2014 pgns
anekTpoobopynosanus |l n | rpynn ¢ BLICOKOW ONACHOCTbIO MEXaHNYECKUX NMOBPEXAEHWN;

— CMOTPOBOE OKHO 3arepMeTM3npOBaHO B MeTasNIMYECKYI0 OMpaBy KpbILK/ 000M04KM NpeobpasoBaTerns
Tak, YTO COCTaBIISIET C KPbILIKOW HepasaenbHoe LIenoe;

— MakcumarnbHasi TemnepaTtypa HarpeBa NOBEepXHOCTM Npeobpas3oBaTensi B YCIOBUSX 3KCMyaTauum He
OOIMKHA nNpeBbllaTb 3Ha4YeHur, [OOMYyCTUMbIX [ANs  COOTBETCTBYHOLLEro TemnepaTypHOro kracca no
FOCT 31610.0-2014 (IEC 60079-0:2011).

UepTex CpeAcTB B3pbiBO3aLLMThl BUAA «B3PbIBOHENMpPOHMLaemMasa obomnoyka» NpuBeaeH B MpusioxeHuu

r.

3Hak "X" B MapkupoBKe B3pbiBO3alMTbl YyKa3blBaeT Ha ocobble YCNoBWst  JKCMyaTaumu
npeobpasoBaTenen ncnonHeHus BH:

—cnocob MoOHTaxa npeobpal3oBaTtenern [JOJPKEH WCKMYaTb HarpeB MOBEPXHOCTU  0BOMOYKM
npeobpasoBaTenen BO B3pbIBOONACHOW Cpeae Bhille TeMMNepaTypbl, AOMNYCTUMON ANsi TEMMIEepaTypPHOro Knacca,
YKa3aHHOro B MapkupoBKe B3pbIBO3aLLUTI;

— MakcumarnbHOe 3HadeHMe M3ObLITOYHOrOo [OaBMNEHUs U3MepPsieMOW cpedbl He [AOMMKHO MpeBblwaTh
OOMyCTUMOro 3HayeHus . [puBeaeHHOro B NacnopTe;

— npeobpa3oBaTtenu MCMonHeHuss BH  [JOMmKHbI - SKCMyaTMpoBaTbCA C  CEPTUPULMPOBAHHBIMU
Ex-kabenbHbiMM BBOOAaMU N Ex-3arnyLlikamm, KOTOpble AOIMKHBI COOTBETCTBOBATL BMAY B3pbIBO3aALLMTLI «d» Ans
nogarpynnel  1IC, AuanasoHy TemnepaTypbl OKpyXawlwen cpefbl, COOTBETCTBYIOLLEMY  UCMOMHEHWUIO
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npeobpasoBaTenst N CTENEHN 3aLmnTbl OT BHELWHUX Bo3aencTeuin IP66/IP68. Bbibop kabenbHbiX BBOOOB OOMMKEH
npoeoauTbes cornacHo FOCT IEC 60079-1-2011;

— OKpallieHHble NpeobpasoBaTeny ¢ KOPNycoM U3 CnriaBa antoMUHUS MOTYT NPEeACTaBnsiTb ONACHOCTb
NnoTeHUManbHOroO  SfiekTpocTaTudeckoro  3apsiga.  [onyckaeTtcs  nNpoTMpaTb  TOMbKO — BR@XHOW  Unn
aHTUCTaTUYECKOW TKaHbIO;

— OTKpPbIBaTb KPbILLKY AOMYCKAETCs, TONbKO OTKIOYMB NpUOOp OT CeTy;

— AN coegMHEHUs MPOTOYHOM YacTu npeobpasoBaTenen OUCTAHLUWMOHHOIO WCMOSIHEHMS M Kopryca
3NEeKTPOHHOro 6noka AoMmKHbI MCMONb3oBaTbCA GpoHMpPOBaHHbIE kKabenu unu kabenu B MeTannopykase.

1.3.2 T[lpeobpa3oBaTenu B3pbiBO3aLWMLLEHHLIX ucnonHeHun ExB, ExiaB, ExiaC wmewT Bug
B3pbIBO3aLLMTbl «MCKpobe3onacHas anekTpudeckas uUenb» YypoBHA «ib» / «ia» no [OCT 31610.11-2014
(IEC 60079-11:2014), npegHasHayeHbl ANg 3KCnnyaTauumn B cpeae B3pbiBOONACHbIX cMecen rpynnbl 1B unum 11IC
W BBINOMHAIOTCA C YPOBHEM B3pPbIBO3ALUMUTLI «B3PbIBOOE30NACHBINY C MapKMPOBKOW MO B3pbIBO3aLLUTE
«1 Exib lIB (T2-T6) Gb X», «1 Ex ia lIB (T2-T6) Gb X», «0 Ex ia IIB (T2-T6) Ga X», «1 Ex ia IIC (T2-T6) Gb X»,
«0 Ex ia lIC (T2-T6) Ga X» COOTBETCTBEHHO.

Pacxogomepbl B3pbiBo3awmwleHHbix ucnonHennn ExINIB, ExIIIC, ExialllB, ExialllC umetT BMA
B3pbIBO3aLLMTbI «MCKpobe3onacHasa anekTpuyeckas uenby» ypoBHs «ib» / «ia» no TOCT 31610.11-2014 (IEC
60079-11:2014), npegHa3Ha4yeHbl ONs SKChflyatauum B cpede, B KOTOPOW MOryT o6pas3oBbiBaTbCsl CMECH,
oTHeceHHble k nogrpynnam [lIB u lIC, n BbINOMHSATCS C YPOBHEM B3pPbIBO3ALLMTbI «B3pblBOOE30MNACHbIN» C
MapkupoBkon no B3pbieo3dawmte "Ex ib 11IB T300°C...T85°C Db X", "Ex ib IlIC T300°C...T85°C Db X", "Ex ia
11IB T300°C...T85°C Db X", "Ex ia IlIC T300°C...T85°C Db X" cooTBETCTBEHHO.

B3pbiBo3awmTa BMaa «uckpobesonacHas anektpuyeckas uenb» ypoBHS «ib» / «ia» obecneuymBaeTcs
cnegylowuMmn cpeacTsamu:

— AneKTpuYecKas Harpyska UCKpPO3aLUMTHbIX SNEMEHTOB Lenen npeobpasosaTtens He npesbiwaeT 2/3 nx
NacnopTHbIX 3HaYEeHMN B HOPMarbHOM 1 aBapuUMHOM pexumax paboTbl;

— 9NeKTpUYecKMe 3a30pbl, NYTU YTEYKM W IMeKTpuMYeckas MNPOYHOCTb W30MAUUM COOTBETCTBYIOT
TpeboBaHnsm TOCT 31610.11-2014;

— B LNV NUTaHUS yCTaHOBIEHbI NOCnefoBaTeNbHO TPy Anoaa ANs NpeaoTBpalleHns paspsga BXOLHOW
€MKOCTW B JIMHUIO MUTaHWUA W ANA 3awMTbl OT NEepeMeHbl MOMsSPHOCTM. B uenn nuTaHua ycTaHOBMEHblI Tpu
LYHTUPYIOLLMX CTAabUNNTPOHa;

— BHYTPEHHUE €MKOCTb 1 UHOYKTUBHOCTb 3MIEKTPMUYECKON CXEMbI HE HAKaNMMBAKOT SHEPrMI, ONacHbIX MO
MCKPOBOMY BOCMITaMEHEHUIO ra3oBbiXx cMmecen kaTeropum |IB/IIC ans npeobpasoBartenen ucnonHennn ExB,
ExiaB, ExiaC;

— TOKOBefyLlMe COeOUHEHUS N 3NEKTPOHHbIE KOMMOHEHTbI CXeMbl nNpeobpasoBaTtens 3alluileHbl OT
BO3[ENCTBMA OKpyXatowen cpedbl obonoykon, obecnevmsatrollen creneHs 3awmntel unu IP66/IP68 no FOCT
14254.

3Hak "X" B MapKuMpoBKe B3pbIBO3aWMTbl YyKasblBaeT Ha ocobble YycrnoBusi B 3KcnnyaTauuu
npeobpasosartenen ncnonHeHmn ExB, ExiaB, ExiaC, ExIIIB, ExIIIC, ExialllB, ExialllC:

—cnocob MoOHTaxa npeobpasoBaTenen [OIDKEH WCKMYaTb HarpeB MOBEPXHOCTU  0BOMOYKM
npeobpasoBartenen BO B3pbIBOONACHOW cpefe Bhile TeMnepaTypbl, 4ONYCTMMON ANiA TeMMepaTypHOro Knacca,
YKa3aHHOro B MapKMpPOBKE B3pPbIBO3ALLMTDI;

— MakcumarsnbHOe 3Ha4yeHWe W3ObITOYHOrO [AaBIEHWUS U3MEPSIEMOWN Cpedbl He [OMMKHO MpeBbiwaTh
OOMYCTUMOro 3Ha4YeHUs, NPMBESEHHOrO B NacnopTe;

— MOAKITIYEHNE BHELUHUX YCTPOUCTB K LMAPPOBOMY, YACTOTHO-UMMYNbCHOMY, TOKOBOMY BbIXOAaMm
npeobpasoBaTtenen ucnonHeHnn ExB, ExiaB, ExiaC, ExIIIB, ExIIIC, ExialllB, ExialllC gomkHO BbINOMHATLCS
yepes cepTuduunpoBaHHble 6apbepbl UCKPO3awWnThI, yaoBneTeopsitowmne TpedosaHuam FOCT 31610.11-2014
(IEC 60079-11:2014) ans B3pbiBOOMAacHbIX cmecen rasos kateropun 1IB vnm 1IC n nmetowme ceptudukatol
cooTBeTcTBMA TpebosaHmam TP TC 012/2011. WckpobesonacHble napameTpbl 6apbepoB  OOMKHbI
COOTBETCTBOBaTbL MckpobesonacHbIM NapameTpaM npeobpasoBaTtenen;

— OKpall€eHHble nNpeobpa3oBaTeny ¢ KOPMNycom U3 crnnaea antioMUHUS MOTYT NPEACTaBMSATb OMNACHOCTb
NOTEHLManNbLHOro aneKkTpocTaTMyeckoro 3apsaa. MpoTupaTtb TONbKO BNAXHOW UM aHTUCTAaTUYECKOM TKaHbIO;

— OTKpbIBaTb KPbILLKY JOMYCKaeTCsl, TONbKO OTKIIOYMB Npubop oT ceTu;

— ONs COEeOUHEHUs MPOTOYHOM 4YacTu npeobpasoBaTenen OUCTaHLMOHHOIMO WCMOMHEHWUs U Kopnyca
3NEKTPOHHOro 6roka AoMmKHbI MCMOoNb30BaTbCcs GpOoHMpPOBaHHLIE Kabenu unu kabenu B MeTannopykase;

- Ans npeobpasoBaTenen, ycTaHaBnMBaeMblx B 30He knacca 0, mpu akcnnyaTauuMm He gonyckaeTcd
TPEHWs unu yaapoB MO KOPNyCy 3MeKTPOHHOro 651oKa, M3roTOBMEHHOrO U3 CrnaBa antoMUHUS.

1.3.3 lNpeobpaszoBaTenn B3pbiBO3aLLMLLEHHbLIX McrnonHeHnn Exdia, Exdib mmeloT koMOGMHMpPOBaHHbLIN
BVA B3pbIBO3aLLMTbl «B3pbiBOHENpoHMuaemas obonoyka» no FOCT IEC 60079-1-2011 u «wmckpobesonacHas
anekTpuyeckas uenby» ypoBHs «iay / «ib» no FTOCT 31610.11-2014 (IEC 60079-11:2014), npegHa3HayeHbl Ans
aKcnnyaTauuMum B cpefde B3pblBOOMAcHbIX cMecew rpynnbl IIC 1 BbIMONHAIOTCA C YPOBHEM B3pbIBO3ALUUTHI
«B3pbIiBOGE30NACHLINY C MapKMPOBKOM No B3pbiBo3awmte «1 Ex dia lIC (T1-T6) Gb X» n «1 Ex d ib IIC (T1-T6)
Gb X» cOOTBETCTBEHHO.

1.3.4 OnucaHune cpeacTts obecneveHns B3pbIBO3aLWMTbI Buaa «uckpobesonacHas anekTpmyeckas uenb»
npvMBedeHO B PYKOBOACTBE MO 3JKCMMyaTauum Ha «ONEKTPOHHbIA ONoK npeobpa3oBarens pacxopa

BuxpeBoro» (cm. mabnuyy 1.7).
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1.3.5 OKono HapyxHOro 3aseMmsslLlEero 3axuma npeobpasoBaTeneil MMeeTcs penbedHbIi 3HaK
3asemneHus. Ha cbeMHbIX KpbIlKax 3MekTpoHHOro 6rioka npeobpasoBaTeneit MMeeTcs npegynpeautensHas
Hagnuck: « OTKPbIBaTb, OTKIIOYNB OT CETUY.

1.3.6 Ha kopnyce npeoGpasoBaTenei B3pbiBO3ALMLLEHHBIX WCMONMHEHUA WUMeeTcst Tabnuuyka c
MapKMpoBKOM B3pbiBo3awmuThl. CoaepxaHue Tabnuyek npuBegeHo B pasgene 1.6 «MapkupoBka u
nnomoéupoBaHme».

1.4 CoctaB npeobpa3oBaTens pacxoga
1.4.1 KomnnekT noctaBku npeobpasoBaTens npueeaeH mabnuye 1.8.

Tabnuya 1.8 — Komnnekm nocmaeku

Ne HaumeHoeaHue Kos-eo lMpumeyaHue
1 lMpeobpasosatens pacxoaa suxpeson « AMUC-BUXPb 205» 1 VMicnonHeHne cornacHo 3akasy
2 Macnopt 3B-205.000.000.000.00 NC 1 Ina mogmdukaumm 3B-205
3 PykoBoacteo no akcnnyataumm 3B-200.000.000.000.00P3 1 Ha npeoBpasosaTers
Yactb 3

4 PykoBoacTBo no akcnnyataumm 9B-200.000.000.002.00P3 1 Ha aneKTpoHHbI 6ok *
MeToaunka noepkn 3B-200.000.000.000.00 MTI1 1 Ha naptuio**

6 Komnnekt moHTaxHbIX Yacten (KMY) ¢ nacnoptom 1 Mo 3akasy
Mpeobpasosatens nHrepgenca SIMNC-CUCTEMA 750 RS-

7 485/USB 1 Mo 3aka3sy

8 Komnnekt kabenew ons MMTALWMOHHOIO MeToAa NOBEPKU 1 Mo 3akasy

9 Brnok nutaHus 1 o 3akasy

10 | YnakoBOYHbIN ALK 1
11 CrpyesbinpamuTtens «3MUC-BEKTA 1200» B komnnekTe ¢ 1 Mo 3akasy

dnaHuamm

12 | WapoBbii kKpaH 1 Mo 3aka3sy
13 Komnnexr 3anacHbIX 4YacTer, MHCTPYMEHTOB 1 1 Mo sakasy

npuHagnexHocten (3UIM)

14 CepTudmkatsl Ha meTann dnaHueB, Ha KpenexHble N3genus, 1 Mo sakasy

npoknagku

15 | CepTtudmkatsl Ha npeobpasoBaTenb Fork [No 3anpocy

lNpumeyaHue:

1. * B 3agucumocmu om euda 351ieKmpoHHo20 brioka (cm. mabnuuy 1.7)

2. **Ecnu uHoe Konu4yecmeo He ykazaHo 8 002080pe rnocmasku.

3. ***lNepeyeHb cepmuchukamos Ha rpeobpazosamerib (cepmudchukamsl Npedocmasristomces ro 3anpocy):

- Cepmucgpukam o6 ymeepx0eHuu murna cpedcme usmepeHul ¢ OnucaHuemM muna;

- Cepmugpukam coomeemcmesusi TP TC 012/2011 «O 6e3onacHocmu obopydosaHusi 011 pabomsi 60
83pbIB00NACHbIX cpedax» ¢ EX-npunoxeHuem;

- PeweHue no 3asiske Ha nposedeHue cepmucpukayuu no TP TC 032/2013 «O 6esonacHocmu o06opydosaHus,
pabomarow,e20 rnod u3bbimoYHbIM asIeHUEM;

- Cepmugpukam coomeemcmeusi TP TC 032/2013 «O be3onacHocmu obopydosaHusi, pabomaroujeco nod u3bbimoYHbIM
dasrieHUeM» Ha KopIyc MpomoyHol Yacmu npeobpasoeamersi;

- Cepmucgbukam coomeemcmesusi TP TC 020/2011 «BnekmpomazHUmHasi CoeMeCcmuMoCmb MEXHUYECKUX cpedcmey.

1.4.2 KoMnnekT MOHTaXHbIX YacTen noctasnseTcs otaensHo no 3akasdy. Coctas KMY, B 3aBucmumocTtu
OT UCNOSTHEHUsI Npeobpa3oBaTensa pacxoda NPUBEAEH B MPuUJIoXeHuUU B.

1.4.3 Komnnekt 3UIN nocTtaBnsietcs otaenbHo no 3akasy. B coctaB 3UIM BxoasT kabenbHble BBOAHI,
NPOKNaaKkM W KpenexHble M3genns Ans MOHTaxa npeobpasoBaTenisi, a Takke canbHuKoBasi HabuBka U3
TepMopacLUMpeHHoro rpadguTa anst npeobpasosartenen Ha gasnexHne 1,6 Mlla. Mo TpeboBaHuio 3akaszumka B
komnnekt 3TN MoryT Takke BXOAUTb U Jpyrue KOMMEKTyLwme.
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1.5 YcTtponucteo n pabota

1.5.1 YcTponcTBO npeobpasoBaTtensi U npuHLUN paboThbl

MorpyxHon npeobpasosatens (cMm. pucyHok 1.1) coctouT 13 gatuuka (1), wraHrn (2), npuBapHOro
natpybka (3) u anekTpoHHoro 6roka (4). ONEeKTPOHHbIN BMNOK KpPenuTCsa Ha UunNuHApe MpPOTOYHOM YacTu C
nomoLlblo TpybyaTon cTomkM (5). ONEeKTpPOHHble nnaTbl pa3MeLleHbl B 3NeKTpOHHOM ©Onoke. [atumk
KOHCTPYKTMBHO BbINOSHEH KaK MPOTOYHbLIN BUXPEBOM PacXogoMep M U3MepsieT CKOPOCTb NOTOKa B OOHOM TOUKeE.

PucyHok 1.1 — Ycmpolicmeo nozpyxHoeao rnpeobpasosamernel pacxoda

B npeobpasoBaTene peanus3oBaH MeTod W3MEPEHWs pacxoda, OCHOBaHHbIA Ha M3MEpPEHUMU 4acToThbl
BMXpen. B umnvHOpe MpOTOYHOWM YacTu YCTaHOBMEHO Terno obTekaHus, KOTopoe Bbi3biBaeT obpasoBaHue
BMXpen B HaberawoleM NoToke naMepsemon cpefbl. Buxpu pacnpocTpaHaoTcs nonepeMeHHo BAOMb U C3aau
Ka)XKOoON M3 CTOPOH Tena obTekaHusA. YacTtoTa cpbiBa BUXpeEW C Tera o6TekaHWs MponopuuoHanbHa CKOpoCTH
noToka cpefpl, a, cregoBaTenbHO, NPoNopUuoHanbHa 06bEMHOMY pacxody M3mepsieMon cpeabl.

OTn 3aBMXpeHWs BbI3bIBAlOT KonebaHusi daBneHusi naMepsieMon cpefbl Mo 06e CTOpPOHbI Kpbina
ceHcopa. Kpbino nepegaet nynbcauvm SaBrneHUs Ha Nbe3o3anemeHT. Nbe3o0anemMeHT npeobpasyeT nynbcaumm B
3MeKTpuUYeckMe curHanbl. ONEKTPOHHbIM Brnok dopMupyeT BbIXOAHbIE CUrHanbl npeobpasoBaTens nocne
ycuneHus, ounbsTpauum, npeobpasoBaHmin U LMdpoBon 00paboTkn curHana.

1.5.2 Bbi6op TMNOpa3smepa npeobpaszoBaTens pacxona

Mopgbop npeobpasoBaTtens pacxoga MNpPOM3BOAMTENEM OCYLLECTBNAETCA C MOMOLbIO chneumnansHOn
nporpaMmbl pacyeTa Ha OCHOBE AaHHbIX, NPeACTaBEeHHbIX B ONPOCHOM nucTe notpebutenem. MNpu nogdope
npeobpasoBarterns y4mMTbiBaOTCS cregylome hakTopbl:

1. MapameTpbl NOTOKa M3MepsSeMOW cpefpbl, yka3aHHble noTpebutenem B ONPOCHOM NUCTE, OOIKHbI
KaKk MOXXHO TOYHee COOTBETCTBOBaTb peanbHbIM napameTpaMm usmepsiemon cpefbl. [laBneHve, TemnepaTypa,
NNOTHOCTb, BA3KOCTb, AMana3oHbl pearibHbIX PacxodoB CyLIeCTBEHHO BNUSIOT Ha noadop. Ecnu onpocHbin nuct
notpebutenem 3anonHeH 6e3 3HaYMTENbHbIX OTKIOHEHWA OT PakTUYECKUX napameTpoB cpefdbl, TO BbiOOp
npeobpasoBaTenss C WCMONb3OBaHMEM pacyeToB npousBoauTens obecneynT u3mMepeHue pacxoga C
HOpPMUPYEMOW TOYHOCTbIO BO BCEM AManasoHe pacxoja.

2. BHyTpeHHMM pauameTp TpybonmpoBoda W AnvMHA MNPsiMbIX  y4acTKOB OO0 MecTa YCTaHOBKU
npeobpasoBaTens 1 Nocre Hero AO0MKHbI COOTBETCTBOBATb PEKOMEHAAUMAM, MPeACTaBeHHbIM B M. 2.2.2.

3. [wvapaBnudeckue noTepu, BO3HMKaKOLWME Ha npeobpasoBaTene, [OIMKHbI YYUTbIBATbCS B
rMapaBnNnMyYeckoM pacyeTe notepb Bcero Tpybonposoga (hopmynbl pacdeTa npvBedeHbl B nyHkte 2.1.4). C
yBENUYEHNEM CKOpPOCTM WCTEeYeHMs cpedbl BO3pacTalT noTepu [JaBreHus Ha npeobpasoBaTtene B
KBagpaTMYHOM 3aBUCUMOCTU, YTO MOXET NPUMBECTU MNpW OMNpedeneHHbiX napameTpax cpedbl K SBMEHUIO
kaButauuu. MNoatomy cnegyet BbibupaTb npeobpas3oBaTenb Tak, YTOObl M3MepsSeMbll pacxod Haxoguncsa BO
BTOPOW TpeTuM AuanasoHa pacxoda, rae obecneumBaeTcss M Heobxooumasi METPOSIOrMst U WUCKIHYalTcs
BornbLune noTepu n KaBuUTaLuS.
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4. Mpu n3MepeHUn pacxopa XuakocTel 3a npeobpasoBaTenieM HeoGXoayMO MMETb OnpeaeneHHoe
NpOTUBOAABMEHNE [ANA WCKMIOYEeHUS KaBuTauuy MNOTOKa, NPUBOASALLEN K 3HAYUTENbHOMY MWCKaKEHWIo
pe3ynbTaToB U3MepeHuin (dpopMyna pacuyeTa BenuuuHbl HEOBGXOAUMOro NPOTMBOAABIEHMS MpuBedeHa B
n. 2.1.5).

1.6 MapkupoBKa 1 nnomoéupoBaHue

1.6.1 MapkupoBKa

1.6.1.1 Ha T1abnuuke, npuKpenneHHOM K KOpnycy 3anekTpoHHoro 6noka npeobpasoBartens, B
cootBeTcTBUU C TpebosaHuammn FOCT 12971 HaHeceHbl criefytoLLme 3HakM U HagnuCK:

- 3HaK yTBepXaeHus Tuna cpenctea nsmepenus no MNP 50.2.104.

- 3aBOACKOM HOMEp M rof BbiMycka npeobpasoBaTens;

- ycrnoBHoe o6o3HaveHne npeobpasoBarens;

- OQuameTp YCMOBHOIo NPOXOAa;

- MakcuMmarnbHoe 3HayeHue pabodyero gasneHus, Mlla;

- MakcumanbHoe 3HayeHue Temnepatypbl namepsiemon cpegbl, °C;

- HauMmeHblUee u Hanbornbllee 3HaYeHNa pacxoaa;

- 0b0o3HayvyeHune BbIXOAHbIX CUTHAmMOoB;

- KOO 3aluMTbl OT BO3LAENCTBUSA OKpYXatoLen cpeabl.

1.6.1.2 TpeobpasosBaTteny OOLWENPOMBILLIIEHHOIO WCMNONIHEHWUS WMEKT OTAernbHylo Tabnunyky c
yKasaHuem guanasoHa AOnyCTUMbIX TEMNepaTtyp OKpyxallwen cpeabl U Haanucbio «He ucnonb3oBaTb Ha
B3PbIBOONACHbLIX OO bEKTax».

1.6.1.3 TlpeobpasoBaTenu B3pblBO3ALLMLEHHBIX WCMONTHEHUA C SMNEKTPOHHbIM OrOKOM C ABYMSI
KabenbHbIMW BBOAAMU MMEIOT OTAENbHY Tabnunyky ¢ yKasaHMeEM MapKMpOBKM B3pbIBO3aLUUTLI U MapameTpoB
3MNEKTPUYECKMX Lienemn.

1.6.1.4 TunoBas MapkMpoOBKa B3pbIBO3aALLMNThI:

Ons npeobpasosatenen MCronHeHns BH ¢ B3pbIiBO3aWMTON BMAA «B3PbIBOHENPOHMLAaeMas obonoykar:
-1ExdIICT6Gb X,-60<t,<+70 C AN TemnepaTypHOro UCNOoMnHeHNs «85y;
-1ExdIICT5GbX,-60<t,<+70 C AN TemnepaTypHoro ucnonHeHns «100»;
-1ExdIICT4GbX,-60<t,<+70 C AN TemnepaTypHOro ncnonHeHuns «135»;
-1ExdIICT3GbX,-60<t,<+70 C AN TemnepaTypHoro ncnonHeHuns «200»;

-1ExdIICT2Gb X, -60<t,<+70°C gns TeMnepaTypHOro UcnonHeHns «250»;

[na npeobpasoBartenen mcnonHequ ExB:

-1ExiblIBT6GbX,-60<t,<+70 C Ona TemnepaTypHOro UcnosiHeHus «85x»;
-1ExiblIBT5GbX,-60<t,<+70 C Ansa TemnepatypHoro ucnonHeHnsa «100»;
-1ExiblIBT4GbX,-60<t,<+70 C Onsa TemnepaTypHOro ucnosnHeHnsa «135»;
-1ExiblIBT3GbX,-60<t,<+70 C Ansa TemnepaTtypHoro ucnonHeHnsa «200»;
-1ExibIIBT2GbX,-60<t,<+70°C ans TemnepaTypHOro UcnonHeHns «250»;

[nsa npeobpasoBartenei UCNONHeHUs EX|aB

-1ExiallBT6Gb X,-60<t,<+70 C AN TemnepaTypHOro UCNonHeHnst «85y;
-1ExiallBT5Gb X,-60<t,<+70 C Ansa TemnepaTypHoro ncnonHeHuns «100»;
-1ExiallBT4Gb X,-60<t,<+70 C AN TemnepaTypHOro ncnonHeHuns «135»;
-1ExiallBT3GbX,-60<t,<+70 C Ansa TemnepaTypHoro ucnonHeHus «200»;
-1ExiallBT2Gb X, -60<t,<+ 70 °C ans TeMnepaTypHOro CnonHeHus «250y;

-0ExiallBT6GaX,-60<t,<+70 C AN TemnepaTypHOro UcnonHeHnst «85x»;

-0ExiallBT5GaX,-60<t,<+70 C AN TemnepaTypHoro ncnonHeHuns «100»;
-0ExiallBT4GaX,-60<t,<+70 C AN TemnepaTypHOro ncnonHeHuns «135»;
-0ExiallBT3GaX,-60<t,<+70 C Ansa TemnepaTtypHoro ucnonHeHns «200»;
-0ExiallBT2 GaX, - 60 <t, < + 70 °C ans TemnepaTypHOro UCMOMNHEHNs «250%;

[nsa npeobpasoBaTtenei UCNONHEeHUs EX|aC

-1ExiallCT6Gb X,-60<t,<+70 C AN TemnepaTypHOro UCNonHeHnsa «85»;
-1ExiallCT5Gb X,-60<t,<+70 C ansa temnepatypHoro ucnonHeHuns «100»;
-1ExiallCT4GbX,-60<t,<+70 C Onsa TemMnepaTypHOro UcnonHeHns «135y»;
-1ExiallCT3GbX,-60<t,<+70 C Ansa TemnepatypHoro ucnonHeHns «200»;
-1ExiallCT2Gb X, -60<t,<+70°C ans TemnepaTypHOro UcnonHeHnst «250»;

-OExiallCT6GaX,-60<t,<+70 C AN TemMmnepaTypHOro UCnosrHeHus «85»;

-OExiallCT5GaX,-60<t,<+70 C AN TemMmnepaTypHOro UCNONTHEHUS «100»
-OExiallCT4GaX,-60<t,<+70 C AN TemMmnepaTypHOro UCnonHeHns «135y»;
-OExiallCT3GaX,-60<t,<+70 C ansa TemnepatypHoro ucnonHeHns «200»;
-0ExiallCT2GaX,-60<t,<+70°C ans TeMnepaTypHOro UcnonHeHnst «250»;
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[na npeobpasoareneit ncnonHeHus Exdia ¢ koMOMHMpOBaHHOM B3pbIBO3ALLMTOMN:
-1ExdiallCT6 Gb X, - 60 <t, <+ 70°C ans TemMnepaTypHOro UCMNosfiHeHUs «85y»;

-1ExdiallC T5Gb X, - 60 <t, <+ 70°C ans temnepaTypHOro ncnonHexHms «100»;
-1ExdiallC T4 Gb X, - 60 <t, <+ 70°C ans TemnepaTypHOro UCnosiHeHns «135x»;
-1ExdiallC T3 Gb X, - 60 <t, <+ 70°C ans temnepaTypHOro ncnonHexHms «200x»;
-1ExdiallCT2Gb X, - 60 <t, <+ 70°C ans TemnepaTypHOro ncnonHeHms «250»;

Insa npeobpasoartenei ncnonHeHms Exdib ¢ koMmGMHMpPOBaHHOWM B3PLIBO3ALUTON:
-1ExdiblICT6 Gb X, - 60 <t, <+ 70°C ans TemnepaTypHOro UcnonHeHus «85x»;

-1ExdiblICT5Gb X, - 60 <t, <+ 70°C ans temnepaTypHoro ncnonHexHmsa «100»;
-1ExdiblICT4Gb X, -60 <t, <+ 70°C gna temnepatypHOro MCNonHeHns «135x;
-1ExdiblIC T3 Gb X, - 60 <t, <+ 70°C ans temnepaTypHoOro ncnonHexHms «200x»;
-1ExdiblICT2Gb X, - 60 <t, <+ 70°C ans TemnepaTypHOro ncnonHexHms «250»;

Ona npeobpasoBatenent ucnonHeHus BHIIC ¢ B3pbiBO3aWMTON BuOa «B3PbIBOHENPOHUL@EMAs
obornouyka:

- 1Ex tb llIC T85°C Db X, - 60 < t, < + 70°C ans TeMnepaTypHOro UCMNOSIHEHUS «85%;

- 1Ex tb lIC T100°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro ncnosnHeHms «100x»;

- 1Extb IlIC T135°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro ucnonHeHus «135»;

- 1Ex tb IlIC T200°C Db X, - 60 < t, < + 70°C gnsa TemnepaTypHOro ucnonHeHuns «200»;

- 1Ex tb IlIC T300°C Db X, - 60 £ t, < + 70°C gnsa temnepaTypHOro ucnonHeHuns «250»;

[nsa npeobpasoartenei ncnonHeHms ExIIIB:

- Exib llIB T85°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro UCnonHeHunst «85»;

- Exib llIB T100°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro ncnonHeHms «100x»;
-Exib IB T135°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro ncnonHeHus «135»;
- Exib llIB T200°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro ncnonHeHus «200»;
- Exib l1IB T300°C Db X, - 60 < t, < + 70°C gns TeMnepaTypHOro UcnosHeHns «250%;

[nsa npeobpasoartenei ncnonHeHus ExIIC:

-Exib [IIC T85°C Db X, - 60 < t, = + 70°C ana temnepaTypHOro UCNonHeHns «85»;

- Exib IlIC T100°C Db X, - 60 <t, < + 70°C gns TemnepatypHOro ncnonHeHms «100x»;
-Exib IlIC T135°C Db X, - 60 <t, < + 70°C gna TemnepatypHOro ucnonHeHns «135y»;
- Exib IlIC T200°C Db X, - 60 < t, < + 70°C gna TemnepatypHoro ucnonHexHus «200»;
- Exib IlIC T300°C Db X, - 60 <t, < + 70°C gna TemnepaTypHOro ncnonHeHms «250x;

[na npeobpasosartenen ncnonHexHms ExialllB:

- Exia llIB T85°C Db X, - 60 <t, < + 70°C ans TemnepaTypHOro UCNOMHEHUs «85y;

- Exia llIB T100°C Db X, - 60 £ t, < + 70°C ona TemnepaTypHoOro ncnonHeHms «100x»;
- Exia llIB T135°C Db X, - 60 £ t, < + 70°C onga TemnepaTypHOro ucnonHeHus «135»;
- Exia llIB T200°C Db X, - 60 £ t, < + 70°C gna TemnepaTypHoOro ncnonHeHus «200»;
- Exia llIB T300°C Db X, - 60 <t, <+ 70°C gnsa temMnepaTypHOro UcnonHeHns «250x;

[nsa npeobpasoatenei ncnonHeHus ExialllC:

- Exia lllIC T85°C Db X, - 60 < t, < + 70°C gns TemnepaTypHOro UCnosnHeHus «85»;

- Exia lllIC T100°C Db X, - 60 <t, < + 70°C gna TemnepatypHOro ncrnonHeHms «100x»;
-Exia lllC T135°C Db X, - 60 <t, < + 70°C gna TemnepaTypHOro ucnonHeHuns «135»;
- Exia llIC T200°C Db X, - 60 < t, < + 70°C gnga temnepaTypHoOro ncnonHeHus «200x»;
- Exia llIC T300°C Db X, - 60 < t, < + 70°C gnsa temnepaTypHOro UCnonHeHns «250».

Ons npeobpasoBaTtenen ¢ paclUMpPEHHOMN ,D,Byxnpoao%Hoﬁ CXEMOW MoAKnoveHns «T» MapKupoBka
TemnepaTypbl OKpyXatoLen cpefbl MOXeT ObiTb «-40 <t, < +70 "C».

Mo creu. 3akasy BO3MOXHO YKasaHve [Apyrux TemnepaTtypHbiX knaccos T1-T6, npu ycnosuu
cobnogenns Tpebosanmi nn. 1.3.1 n 1.3.2 N0 NCKMOYEHNIO BO3MOXHOCTM HarpeBa 060M04YKM pacxogomMepoB
BbllLle TemMnepaTypbl, 4ONYCTUMON ANs AaHHOro TemnepaTypHOro knacca.

1.6.2 Mnom6upoBaHue

lNMnombupoBaHne npeobpasoBatenen NpoM3BOAMTCH C LEeNbi HeAOMNyLWEeHNS HEeCaHKUMOHNPOBAHHOMO
OOCTyna K 3MneKkTpoHHOMY 6noky. NnombrpoBaHne Npom3BoAUTCSA C MOMOLLbIO NITIOMObLI M MPOBOJIOKK, MPOAETON
Yyepes crneumanbHble OTBEPCTUSA B KOPMYyCe U B KPbILLKax 3NeKTPOHHOro 6roka npeobpasoBaTenen.

Ha npubope ycTaHOBMEHbl rapaHTUHbIE HAKMEWKX: Ha COEAMHEHMM CTOMKU C KOPMYCOM MPOTOYHOW
4yacTu, Ha 3alLMTHOM MepekntyaTesnie Ha NPOLLECCOPHON nnaTe, Ha pasbeMHbIX COeAUHEHUAX OUCTaHLUOHHOIO
ucnonHenunsi. Ha npmbopbl C NOBPEXAEHHBIMW UMM OTCYTCTBYIOLLMMUW FapaHTURHBIMW HaKNenKaMy rapaHTus
3aBOJa-M3roTOBUTENS HE pacnpocTpaHseTcs.
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2 NICNOJIb3OBAHUE MO HABHAYEHUIO

2.1 AkcnnyaTauMoHHble 0COBEHHOCTHU

2.1.1 TllpeobpasoBaTenb, NOCTYNMBLUMMN K noTpebutento, CKOHUrypupoBaH npeanpusTuem-
N3roToBMTENEM B COOTBETCTBMM C OMPOCHBIM JIMCTOM M C Y4ETOM NapaMeTpOB KOHKPETHOro TEXHOJTOMMYECKOro
npouecca (MMoTHOCTb Cpeabl, TeMnepaTtypa, AaBreHne, BA3KOCTb, pacxod U3MepsaeMon cpeabl).

Ons ncnonb3oBaHus nNpubopa Ha MHOM Texmpouecce ero Heobxoaumo nepekoHdurypvupoBaTb. [ns
3TOro Heo6XooUMO HamnpaBWUTb MO 3MEKTPOHHOM MoYTe hain 3anucy gencTBytollen KoHdurypaumm npubopa,
3anMcaHHbli ¢ nomoulblo nporpammbl  «AMUC-UHmezpamop» v HOBbIA ONpocHbIM nucT. [Mpegnpusitne-
npon3BoauTENb BbILWET HOBbIA hann KoHuUrypaumm, cogepxailmim KoHdurypaumo ansg usMepeHus pacxona
cpeabl C HOBbIMM NapameTpamu. [ononHUTENsHON NnoBepku npubopa He TpebyeTcs Npu UCNoNb30BaHUU ero Ha
TEXHOMOrMyeckne N3aMepeHms.

2.1.2 lNpeobpazoBaTeny MOXHO YCTaHaBNMBATb 1 B MOMELLEHMM, U HA OTKPLITOM BO34yXe.

2.1.3 BosHukHOBeHME curHana npu Bubpauun Tpybonposoaa v npu OTCYTCTBUU U3MepaemMon cpeabl —
TaK Ha3blBaeMblll «CamMOX04» — O3HaYaeT, YTO NapameTpbl Bubpauun Tpybonposoaa npeBbILaT ONYCTUMbIE
3HaYeHuWs, YTO MPUBOAMT K BO3HMKHOBEHUIO MApa3MTHOrO CUrHana ceHcopa npeobpasoBartens.

CHWKEHNI0 MapasuTHOrO cCurHana M YCTpaHeHu «camoxoda» Ans MOrpyXkHoro npeobpasoBaTtens
MOXeT cnocobCcTBOBaTL 3anofiHEHNE MPOTOYHOM YacTu NnpeobpasoBaTens n3aMepsaemMon cpegon.

He Bcerga BubGpaumm TpybonpoBoga SIBNAOTCA MPUYUHON «camoxogay. [daHHoe sBneHue Tak xe
ONUCaHO B pPYKOBOACTBE MO 3KCcnnyaTauum Ha «INEeKTPOHHbIN ONOK npeobpa3oBaTens pacxoga

BuxpeBoro» (cm. mabnuyy 1.7).

2.1.4 Ha npoto4HOon 4YacTu npeobpasoBaTens BO3HWKAIOT MOTEpU AaBreHus AP, KOTOPble MOXHO
BbIYUCIIUTL MO hopmyne
Ap = A-p+(Q)’/D*, kMa (2.1)
rae p - NNOTHOCTb M3MEPAEMOit cpe/ibl Npy pabounx yCroBusX, Ki/m;
Q — 06BEMHBI pacxop Cpeabl Npu paboumnx yenosusix, M2/u;
D — BHyTpeHHUN agnameTp Tpybonposoaa, Mm;
A — koacbpuumenT, A =30 (Kna'HZ'MMA)/(KF'M3).

2.1.5 B npouecce n3MepeHUsi pacxofoB KUAKOCTEN HEOBXOAMMO YYUTbIBATb, YTO MPU OMNpeaeneHHbIX
pexumax UCTeYeHUs BO3MOXHO BO3HMKHOBEHME KaBuTauuu (BCKunaHue xugkocTu). Kasutauus npueoguT K
HEBO3MOXHOCTU M3mepeHusi. Ytobbl He JonycTUTb 3Toro, Heobxoaumo obecneunBaTb U3GLITOYHOE AaBneHUe
(P) Ha paccTosiHuM 5-1 guaMeTpoB TpyObl 3a NpeobpasoBaTernieM Bbille 3HaYEHUS! BbIYMUCTISEMOro no dopmMyne

P=294P+1,3p,, (2.2)

roe AP - noTepu AaBneHusi Ha npeobpasosarene, kla;

Py OaBleHVe NapoB XMOKOCTM Npu paboymx yCroBusx (cnpaBoyvHas nHdopmauus), kla.
Ecnu BbluMcneHHoe no opmyrnie [OaBrieHue Bbllle pearnbHOro M3BbbITOYHOrO [AaBfeHus B
TpybonpoBoae, To He06X0AMMO YCTaHOBUTb NPEAOXPaHUTENbHbIN KranaH, NoBbILIALWMA AaBreHne.

2.1.6 TlpeobpasoBaTenb nocTaBnAeTcs noTpeduTentd C KOMMEHCUPOBAHHOM TemnepaTypHON
norpeLuHocTblo. C nomoubto nporpammel « AMUC-Unmeepamop» npoussoguTenb NporpaMmMmmpyeT npubop Ha
TemnepaTtypy nsmepsiemMon cpefpl COrnacHo onpocHOMy nucty. MoTpebutens MOXeT caMoCTOATENbHO 3adaTb
Apyryto TemnepaTypy.

2.1.7 I'IpM ncnosrnb3oBaHun npeo6paaoBaTenﬂ anda n3MepeHunda pacxoga HacblleHHOro rnapa crteneHb
CyXOCTH napa OoJrKHa ObITb He meHee 0,8.

2.1.8 MorpyxHon npeobpasoBaTernb U3MEPSIET CKOPOCTb NoToka. [Ona nonyvyeHus TpebyemMolt TOYHOCTM
M3MepeHUsl pacxofa HeoOXoAMMO M3MepUTb (DaKTUYECKUA BHYTPEHHUA OnaMeTp TpybonpoBoda WM BHECTU
3HayeHve guameTpa B namsATb npubopa ¢ nomoLso nporpammsl «IMUC-UHmeespamop».

M3amepuTtenbHoe cedeHne TpybonpoBoga BbIOMpaoT Ha NpsMOM ydacTke Tpybbl nepes pacxogoMepoM,
HO He bnmxke 5 guameTpoB TPYObI K KOHLY NPSAMOro yyacTka. lNnowaab M3MepuTenbHOro ceveHus onpeaensoT
no cpegHeapnMeTNYECKOMY 3HAYEHMIO YeTbipex OuamMeTpoB, PaBHOMEPHO PACMOSIOXKEHHBIX B CEYEHUN.
N3mepeHne HeobXxoamMmMo MNpoBOAWUTL MUKpoMeTpudeckum Hytpomepom no FOCT 10. lNMpu HEBO3MOXHOCTU
HENocpeACTBEHHOrO W3MEpPEHUs BHYTPEHHEro [guameTpa TpyObl [onyckaeTcsa onpedensaTb nnowagb
N3MEPUTENBHOIO CEYEHUSI W3MEPEHUEM HAPYXHOTO MNepumeTpa M TOSMLWMHBI CTEHKM TpyObl. HapyxHas
NMOBEPXHOCTb TPyObl JOMmMkHA ObiTb TWATENbHO 3aliMlieHa U He UMEeTb BMSTMH U BbICTYNOB. WM3amepeHue
HeobXxoaMMO NpoBoANTL MeTannmdeckon pynetkon no FOCT 7502. TonNWwuHyY CTEHKN N3MEPSIOT MHOUKATOPHbLIM
TonwmHomepom no FOCT 11358, wraHreHumpkynem no FOCT 166 nnu ynbTpa3ByKOBbIM TONLLUMHOMEPOM.

2.1.9 He pekomeHOyeTcsl Ucnonb3oBaTb NpeobpasoBaTenb AN NPOLLECCOB C PE3KO U3MEHSALUMCS
pacxofoMm, HanpuMmep, B cUcTemMax A403MpoBaHus. [N yMeHbLUEHNA BPEMEHU pearnpoBaHus npeobpasoBartens
Ha pes3Koe W3MEeHeHMe pacxoda PeKOMEHOYeTCA YMEHbLUTb CTeneHb AeMNUPOBaHUS WM OTKITHOYUTL
aemndupoBaHue, yctaHoBUB cTeneHs 0.
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2.1.10 I'Ip|/| KOMMNeKTaunun TepmMoYexsioMm no ymMoInYaHUK NpUMeHAeTCA UCMOJTHEeHUE TepmMoyexna C
3aKpbliBarOWMMCA CMOTPOBbIM OKHOM.

2.2 TpeboBaHUA K MOHTaXy

2.2.1 O6wue TpeboBaHUA K MOHTaXy npeobpasoBartens

MoHTax (geMoHTax), anekTpuyeckoe MoAKMYeHne, HACTPOWKY, 3KcnnyaTauuio npeobpasoBartenemn
AOKHbI BbIMOMHATL LA, U3YYMBLUME HACTOSILLEE PYKOBOACTBO MO 3KCMnyaTauuy 1 NpoLUefLIne UHCTPYKTax
no TexHuke 6e3onacHocTy Npu paboTe C INeKTPOTEXHNYECKMMU YCTAaHOBKaMMU.

Mpun yctaHoBke npeobpasoBaTens HeOOXOAMMO PYKOBOACTBOBATLCA CriefylolumMu obsizaTenbHbIMU
npaBunnamu:

- K npeobpa3oBaTernto 4oMmKeH ObiTb 0becneyeH cBOGOAHbIA OCTYM;

- MeCTO YCTaHOBKM npeobpasoBaTtensd LOIMKHO obecneumBaTb €ro akcnnyatauuio 6e3 BO3MOXHbIX
MEXaHNYECKNX MOBPEXOEHNN;

- He [JonyckaeTcsa  ycTaHaBnuBaTb  npeobpas3oBaTenb B 3aTannvMBaeMbiX  MOA3EMHbIX
TennoMmKaLMOHHbLIX NMOMELLEHUSAX;

- NpsiIMONuHEerHble y4yacTku TpybonpoBoga M NPOTOYMHOW YacTu npeobpasoBaTens npu M3MepeHur
XMUOKOCTW AOMKHbI ObITb MOMHOCTLIO 3aMOfHEHLI CPEAON B NPOLLECCE N3MEPEHNS;

- KOHCTPYKUUS y3na noacoeanHeHns npeobpasoBatens k Tpybonposoay npy M3MepeHumn XnakocTn He
AOKHa gonyckaTb ckannvMBaHus Bo3ayXa B kakol-nnbo Yactu TpybonpoBoaa;

- npeobpa3oBaTesflb MOHTUPYETCS Ha rOPM3OHTaNbLHOM y4acTke TpybonpoBoaa;

- akcnnyaTaumsi npeobpasoBaTend npuv U3MEPEeHWM pacxoda KUOKOCTM Ha He MOMHOCTbIO
3anorHeHHbIX TpybonpoBoaax He AonyckaeTcs;

- 3anpelwaeTcsa ycTaHaBnmMBaTb npeobpasoBaTenb Ha TpybonpoBogax C [OaBfEeHWEM Bbille
AONYCTUMOrO NacrnopTHOrO 3HAYEHWUS;

- Mocre TPaHCMopTMPOBaHMSA NpW OTpyuaTenbHbIX TeMnepaTtypax HeobXxoaumo 0O MOHTaxa BblaepXaTb
npeobpasoBaTenb B YNakoBKE B HOPMaribHbIX YCIIOBUSX B TEYEHUE 3 HACOB;

- ycTaHoBka npeobpasoBaTens B 30HE PaCMOSIOKEHUS YCTPOWCTB, CO3[aloLLIMX BOKPYr cebsi mMoluHoe
MarHuTHoe norne (Hanpumep, CUMoBbIX TpaHCOPMaTOpPOB), He AONyCKaeTCs;

- 3anpelyaeTcs BbINOMHATL Kakne-nmbo paboTkl Npy BKITOYEHHOM NUTaHMKM NpeobpasoBaTtens;

- 3anpewaeTtcs pabotatb C npubopamu K INEKTPOMHCTPYMEHTOM 6e3 MoakmntoyYeHust MX K LinHe
3aLUUTHOrO 3a3eMMeHNs;

- MpUcoeavHeHne Kk Npeobpa3oBaTeNto BHELIHUX SMIEKTPUYECKMX Lienew cnegyeTt Npon3BoANTb TONMbKO
nocrne OKOHYaHMs MOHTaXHbIX paboT Ha TpybonpoBoae, a X OTCOeAMHEHME - A0 Havana JEMOHTaxa;

- nocre ycTaHOBKM kabenen B kabenbHble BBOAbI U WX MNOAKMOYEHUA HEOOXOAMMO BbINOMHUTL
3aTsDKKy BCex raek B kabenbHbIX BBOAAX ANA MWCKIIOYEHWs MonajaHusa Brarm B SMEKTPOHHbIA  Onok
pacxogomepa;

- Heucnonb3yemble KabenbHble BBOAbLI JOJPKHbI ObITb 3arnyLUEHbI;

- 3asemneHue npeobpasoBatens NpPou3BOAMTCH  MNOACOEAMHEHMEM  MpoBoda  3a3emIilieHusi
npeobpasoBartens K 3axumy, OTMEYEHHOMY 3HakoM 3a3emneHus. dnaHubl Tpybonposoga mexgy cobown
AOMKHbI BbITb COeAUHEHDbI 3a3EMNSAOLLUM NPOBOLOM.

Mo ymonyaHuto npeobpasoBateny 3OB-205 B3pbIBO3ALUMULLEHHBIX UCMOMHEHUI KOMMMEKTYIOTCA ABYMS
MeTannmyeckMMm kabenbHbIMM BBOgAMU ANS HEOPOHNPOBAHHBIX Kabenen ¢ BHELWHMM OuamMeTpom OT 6 MM J0
9 mMm. Npu 3TOM B KabenbHble BBOAbI YCTAaHABMMBAKTCA B3pblBO3aLLMLLEHHbIE NPODOKM. MMpeobpasosaTenun OB-
205 ¢ ucnonHeHnem 6e3 B3pbIBO3ALLMTbI KOMMMEKTYIOTCA ABYMSA MMAaCTUKOBBIMU KabenbHbIMM BBOAAMMW ANS
HeBPOHMPOBaHHbIX kKabenen ¢ BHELWHMM AnaMeTpoM OT 6 MM 0 13 MMm.

Mo cneusakady MoryT OblTb yCTaHOBMEHbl kabenbHble BBOAblI Ans kabenewm c OpyrMM BHELUHUM
AvameTpoMm unu Ans 6poHupoBaHHbIX kabernen (HeobxoaMMo ykasaTb TUN U guameTp Kabens npu 3akase).

EcTb BO3MOXHOCTb NpuUMEHeHuUs1 kabenbHOro BBOAA NOA4 MeTannopykaB (HeobxoouMMo ykasaTb
TMnopasmep MeTannopykasa npu 3akase).

Mpn MoHTaxe npeobpasoBaTenen C ONTUYECKMM MHAMKaTopoMm (ucrnonHeHwe CUO) pekomeHnayeTcs
yCTaHaBnMBaTb 9MEKTPOHHbIM  ONOK MNOA4  COMHUE3ALNTHBIM  KO3bIPbKOM  ANS  UCKMYEHUS  NMOXHbIX
cpabaTbiBaHU ONTUYECKMUX KHOMOK OT MPSIMbIX COJNTHEYHbIX Ny4en.

2.2.2 Tpe6oBaHMA K MOHTaXy, o6ecneynBaroLme 3aaBNEeHHYI TOYHOCTb

[Ona obGecneveHus 3asiBNEHHOW MNPOM3BOAUTENEM TOYHOCTU 06SA3aTenbHbIM SBNSAETCHA BbINONIHEHNE
Tpebyembix OMNVHbI BXOOHBIX M BbIXOAHBIX NMPSIMOMMHEWHBIX YY4acTKOB. B 3aBUCMMOCTM OT Hanuums Cy>KeHWH,
pacLimpeHunn, n3rnbos Tpyb, perynvpylowmx MexXaHn3MoB UNN YCTPOWCTB, HaxoOAWMXCS Bbiwe MO MOTOKY OT
MecTa yCTaHOBKM Npubopa, ANvHbI NPSIMONIMHEVHBIX YY4aCTKOB 40 U nocne npeobpasoBaTtens AOIMKHbl ObiTe He
MeHee BENUYMH, yKa3aHHbIX B mabnuye 2.1 HeBbinonHeHvne TpeboBaHui BeAET K HECTabUNBbHOCTU N3MEPEHUIA
n npubop He BygeT noaTBEPXKAaTh CBOM METPONOrMYECKNE XapaKTEPUCTUKH.
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Tabnuuya 2.1 — [nuHbl NpsiMbIx y4acmkoe OJisl No2pyXHbIX npeobpasosamesieli 3B-205

HAnunxa npsimo2o yyacmka neped AnuHa npsimoz2o
HaumeHogaHUe MecmHo20 npeobpazosamenem (X*y) y4yacmka nocre
Sl U3mepeHue & u3MepeHue Ha npeoG;();fE;amenﬂ
movuke 0,242R ocu mpy6bi
KoneHo nnu TporHuk 55 x Oy 25 x Oy 5x Oy
[1Ba unu 6onee KoneH B 04HOM MIOCKOCTH 50 x Ay 25 x Oy 5x Oy
[1Ba nnv 6onee KoneH B pasHbIX NIIOCKOCTAX 80 x Oy 50 x Oy 5x Oy
CyxeHue TpybonpoBoga (koHdy3op) 30 x Oy 10 x Oy 5x Oy
PacwwnpeHune Tpybonposoaa (auddysop) 55 x [y 22 x Oy 5x Oy
IMONHOCTBIO OTKPLITHIN KNanaH 45 x [y 22 x Oy 5x Oy
IMoNHOCTLIO OTKPbITasA 3aaBUXKKa 30 x Oy 15 x Ny 5x Oy

lpumeyvarue: [y - ycrnosHbil duamemp mpyborpoeoda.

2.2.3 OneKTpOMOHTaXHble paboThbl
MoHTax npeobpasoBatenenn c obecnevyeHMeM B3pbIBO3ALLMTbI OMMCaHbl B PYKOBOACTBE MO
aKcnnyaTaumMm Ha «ANeKTPOHHbIN G110k NpeoGpa3soBartens pacxoga BuxpeBoro» (cM. mabauuy 1.7).

2.2.4 TpeboBaHUS K MOHTaXy NOrpy>XHoOro npeodbpasoBarens
Mpn moHTaxe npeobpasoBatens Ha Tpybonposode cnegyeT obecneyunTb BbIMOMHEHWE CregyroLmx
TpeboBaHwuii:

- HanpaeneHve CTPEernkMm OKONo Ppyyek Ha wTaHre npeobpasoBaTtens [AOMKHO CcoBnagatb C
HanpasneHneMm noToka B TpybonpoBode; HanmpaBneHWe pyyeKk Ha LTaHre OOJMKHO MakCMmarbHO
coBnagaTb C OCbio TpybonpoBoaa;

- B CryyYae CHATUS pydek OTBepCTMsa Heobxoammo 3arnywnts 6ontamm M14;

- MpuBapHoOM naTpyboK W MOrpyKHas LWTaHra AOSMKHbl OblTb YCTAHOBMEHbI NEPNEeHAMKYNSPHO K
NMOBEPXHOCTU TpybonpoBoaa B MecTe yCTaHOBKM nNpeobpasoatens (cM. puc. 2.1);

- BepTMKanbHasi ycTaHoBka npeobpasoBaTensd (pekoMeHnayetcd). B crnyyae He BepTuKanbHOM
YyCTaHOBKM Mpeobpas3oBaTensi Yron OTKIMNOHEHWsI MOTPY)XHOW LUTAHTM OT BepTMKann He [OOSHKEH
npesbiwaTb 90° (cM. puc. 2.2).

npaeusibHO He npasusibHO
PucyHok 2.1 — lNo3uyuoHuposaHue pacxodomepa

PucyHok 2.2 — Yeon ycmaHoeKu npeobpasoeamerisi
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Oatumk norpyxHoro npeobpasoBaTtens MOXeT ObiTb YCTaAHOBMEH B LeHTpe Tpybonposoaa (R) unu B
TOYKe cpeaHux ckopocTter notoka (H=0,242R). Bo3amoxxHOe nNonoxeHne gaTymka nokasaHo Ha puc. 2.3

L L

PucyHok 2.3 — BapuaHmbi pacrosioxxeHusi 0am4uka

Hatumk norpyxHoro npeobpa3soBaTtens ¢ UCMONMHEHNEM «—» Ha AasneHue 2,5 Mla yctaHaBnuBaeTcs B
ueHTpe Tpybonposoga (R) ans ycnosHoro gumametpa < 1000 mm 1M B TOYke cpegHux ckopocten (H) gns
ycnosHoro gnametpa > 1000 mm).

[atumk npeobpasoBartens C wcrnonHeHueM no gasneHutio 1,6 MMla m ¢ ucnonHeHnem «®P1» Ha
pasnexve 2,5 MlMa yctaHaBnusaeTcd B ueHTpe Tpybonposoga (R) ans ycnosHoro gnametpa < 800 mm n B
Touke cpegHux ckopocTten (H) ana ycnosHoro guametpa = 800 mm.

Ha ycTaHOBKy B yka3aHHbIX MecTax HacTpamBalTca npeobpasoBaTeny Npu BbiMycke C NPOM3BOACTBA.

B Tpybonposogax ¢ ycnosHeiM gnameTtpom ot 800 go 1000 mm ansa npeobpasoBaTens ¢ UCNOMHEHUEM
no gasnexHmio 1,6 MlMa patuuk gonyckaeTcs Takke ycTaHaBnvMBaTb B UEHTp Tpybonposoga. [pu aTom
HeobxoaMMO B HacTpowkax npubopa M3MeHUTb MEeCTO YCTaHOBKM AaTyuka C nomoLlbio nporpammbl «3MHUC-
Numeapamopy.

MeTponormdyeckasd TOYHOCTb MOrPYXHbIX pacxogoMepoB obecrneynBaeTCs KayeCTBOM MOHTaxa W
KayeCTBOM 3aMepoOB BHYTPEHHero gvameTpa TpyObl. [aTyuk namepsieT CKOpPOCTb MOTOKa W ANs NOonyvyeHus
pacxoga HeoOXoAMMO MPOBECTM 3aMepbl MO OMpedeNieHuio BHYTPEHHErO AMaMeTpa, Mocrne 4ero 3HaveHue
dhaKTM4ecKoro anameTpa c NoMoLLbio nporpaMmmbl «QMUC-UHmMezpamop» BHeCTM B NamsATb npubopa.

Ons obecneyeHns METPOSOMMYECKONW TOYHOCTM HEOOXOAMMO BbIAEPXMUBATH AJIMHY MPAMbIX Y4acTKOB
(cm. ma6nuuyy 2.2).

Mpn M3MepeHMn CKOPOCTM MOTOKa B CEpPeAMHE MOTOKa BaXXHO 3HATb KO3(UULMEHT rmapaBriMiyeckoro
TpeHus Tpybbl A. B o6wem cnydae oH paBeH 0,02. 3HayeHne koaddumumeHTa A He gomkHo npesbiwaTb 0,06.
KoadhdhuumeHT 3aBUMCUT OT BSA3KOCTM W LLIEPOXOBATOCTU CTEHOK TpybObl. [Mpn BBOAE B NamATb npubopa
nsmepsiemMow cpefbl 1 ee TemnepaTtypbl BbI6op KoahduumeHTa ocyLecTBNsSeTCA aBTOMaTU4eCcKu.

TpeboBaHUA K TOYHOCTM NOMNOXEHUS AaTymKa pacxoda B TpybonpoBoAe nNpy pacnonoxeHny gatymka no
LeHTpy notoka +0,05R.

BHUMAHUWE! [Ons obecrneyeHusi eepMemuyHOCmU [IpU yCmMaHO8Ke [r10epyxHo2o pacxodomepa U
peaynuposke anybuHbl nozgpyxeHusi amyuka pacxoda HeobxoO0UMO O3HAKOMUMbLCS C PeKoMeHOauusmMu ro
MOHMaxy pacxooomepa, rnpueedeHHbIMU 8 npusioxeHuu XK.
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PucyHok 2.4 BeiyucrnieHue enybuHsbl
rnoepyxeHusi Gam4uka

2.3 Ucnonb3oBaHue
2.3.1 MoaroToBKa K paboTe

Mpn n3mepeHun ckopoctn B Touke 0,242R Heobxoaumo
obecneunTtb rMyObuHy YCTaHOBKY AaTyMka B MOTOKE C TOYHOCTbIO
10,013R. lpu aTOM B 9TOM TOYKe U3MepsieTca pakTuyeckas
CpeaHsas CKOPOCTb NOTOKA.

Ona  npaBuNbHOro  pacnonoXeHwss  YyBCTBUTEMbHOMO
anemeHTa BHyTpu TpybonpoBoga ond npeobpasoBaTenen ¢
ncrnonHeHnem no gasnexHuto 1,6 MlMNa HeobxoAMMO BbIMUCINTL
N KOHTpOnMpoBaTh pa3mep A (CM. puc. 2.4), COOTBETCTBYIOLLNIA
Tpebyemow rnybuHe norpyxeHus gaTyvka:

A=C-B-H-S, Mm (2.3)

roe: A — pacctosiHue oT Topua dnaHua LapoBOro kpaHa unu
natpybka [O TOPUEBOW MNOBEPXHOCTU BpaLlaeMon BTYIMKK
(pasmep COOTBETCTBYOLLMIA IMYyOUHE NOrpy>KeHUs);

B — paccTosiHne oT HapyXHON NOBEPXHOCTU TPyObI 40
chnaHua WapoBoro kpaHa unu cdnaHua naTpybka;

C — paccTosHMe OT OCK JaTyuka CKOpOCTU 40 TOPLEBON
NMOBEPXHOCTUN BpaLLaeMon BTYIKK;

H — rnybuHa norpyxeHus gatymka (R unm 0,242R);

S — TonwuHa CTeHKM TPyOHbI.

MoHTax norpykHoro npeobpasoBatens pacxoga C
ucrnonHeHnem no pasneHnto 1,6 MIMa moxeT ObiTb
ocyuiectBneH 6e3 ocTaHOBKM noOTOKa B Tpybonposoae
(«ropsivas Bpeskar). [locnegosBaTenbHOCTb onepauni «ropsaven
BPE3KN» norpy>kHoro npeobpasoBarensi onucaHa B
npunoxeHuu X.

Ona wcnonHeHun no paeneHno 2,5 Mlla dnaHey
npeobpasoBaTtessl XXeCTKO 3aKpernsyieH Ha MOrpy)kHOoW LiTaHre,
Takum 00pasoM, BpalleHne W  perynupoBka  rMybuHbI
NorpyXeHnst gatymMka HeBO3MOXHbl. B cBAsn ¢ aTum
OTCYTCTBYET LUAPOBLIA KpaH W «ropsiyasi Bpeska» Takke
HEBO3MOXHa.

2.3.1.1 Tepen nepBbiM BKAOYEHMEM 3MEKTPUYECKOro MUTaHWs npeobpasoBaTens M NyCKOM €ro B

3Kcnnyartauuro HeobxoaMMo:

- MpoBepwuTb MNPaBUITbLHOCTb MOHTaXa npeobpasoBaTtensi Ha TPYOONPOBOAE;
- MpoOBEepuTb NapameTpbl ANEKTPUYECKOTO NUTaHNA NpeobpasoBaTens;

- MpOBEpWTb MPaBUITbHOCTb 3a3eMJIEHMSA Koprnyca npeobpasoBaTens;

- MPOBEpUTb MPaBUITbHOCTb MOAKIMIOYEHNS BHELLIHUX YCTPONCTB.

2.3.1.2 MapameTpbl NpeobpasoBaTtens, ykasaHHble B nacnopte Ha npubop:

- AuManasoH U3MepeHus pacxoaa;
- CepuirHbIN HOMED;

- ceTeBou agpec npeobpasosatens B cetn Modbus nnn HART;

- BMA B3pbIBO3ALLMTHI;

- 3HadeHue cteneHu gemndumpoBaHns NokasaHuin o6bEMHOro pacxoda BbibmpaeTcs u3 psga uernbix
yucen ot 0 go 10 (No ymonyaHuio ycTaHOBNEHO 4);

- n3mMepsaemMada cpepga: XmakocCTb, ras,

nap;

- TemnepaTypHbIi AManasoH N3mMepsieMon 1 OKpyXatoLlen cpeabl;

- Kfnacc TO4YHOCTH npe06paaoBaTenﬂ;

- napameTpbl BbIXOAHbIX CUrHArnNoB: 3HadeHne pacxoaa ansa 1000 My Ans 4acTOTHOrO curHana, LeHa
nMnynbca ans UMNyrbCHOro CUrHana, a3HadeHue pacxoda ana 20 MA ans TOKOBOro curHana;

- K-dhaktop (ansa gatumka pacxoga);

- HOMep Bepcumn nporpammHoro o6ecreyeHus.

2.3.2 Beop B akcnnyaTtauuio

BBog B akcnnyatauuto npeobpasoBaternis 0ohopMSeTCs akToM.
lMpn BBOOE npeobpasoBaTens B 3KCMfyaTauuio B nacnopte Heobxogumo cgenatb OTMETKY C
yKa3aHMeMm AaTbl BBOAA M 3aBEPUTb €€ NOAMMUCHIO N1La, OTBETCTBEHHOMO 3a JKCMyaTaumio npubopos.
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B svunc-BMXPbL 200 PYKOBOACTBO MO 3KCMNYATALMM
3 TEXHUYECKOE OBCY)XMBAHUE

TexHnyeckoe o06cnyxuBaHne npeobpasoBaTene B3pPbIBO3ALULLEHHOTO  WUCTOMHEHUS  OOJMKHO
nposoanTbes B cootTBeTcTBUM ¢ [OCT 31610.17-2012 (IEC 60079-17:2002).

lMpeobpasoBaTenb B Npouecce aKkcnnyatauun He TpebyeT cneumnanbHOro TEXHNYECKOro obcnyxuBaHus,
KpoMe nepruoamnyeckoro ocMoTpa C Liernbio NPOBEPKN YCNOBUIA SKCNyaTaumm.

lMeproamyHOCTL OCMOTpPa 3aBMCWUT OT YCMOBUIW 3KCMMyatauum W onpeaenseTcs npeanpuatuem,
BeAyLLUUM TeXHUYeckoe obecnyKmBaHue.

Ocoboe BHUMaHWE HEOOXOAMMO yAenATb KOHTPOMK TEXHOMOrMYEeCKMX napameTpoB U3MepAeMon
cpenpbl, B YacTHOCTMW, JaBneHuo B Tpybonposoae, U He AonyckaTb PEXMMOB 3KCMyaTaumm, CnocobCTBYHOLLNX
BO3HWKHOBEHMIO SIBMIEHWUSI KaBuUTauuu, T.e. 06pa3oBaHUi0 B XMOKOCTM MOMOCTEN, 3anOSfIHEHHbIX ra3oM, napom
unn ux cmecblo. KaBuTaumoOHHbIe MNy3bipbkM 00pasyloTcs, Korda [AaBfeHne B MOTOKe >KMOKOCTM 3a
npeobpasoBaTeniemMm CTaHOBUTCH HMKE HEKOTOPOTO KPUTUYECKOTO 3Ha4YeHUs (MpMbnn3nTenbHO paBHO 4ABMEHUIO
HacbILLEHHbIX MapoB 3TOW XWOKOCTU Npwu AaHHoM TemnepaType). B n. 2.1.5 npuBeaeHa ¢opmyna pacyeTa
N36bITOYHOrO KPUTUYECKOrO JABMNEHUS.

HecobniogeHue ycrnoBuin akcnnyatauum MoXeT MPUBECTU K BbIXOAY M3 CTpos npeobpasoBaTtens nnm
NOrpeLUHOCTN N3MepeHUI NPeBbILLIAOLLEN HOPMUPYEMbIE NapaMeTpbl.

4 NOBEPKA

MepBrYHOM NoBepke noAaBepratTcs npeobpasoBaTenu Mpu BbiNycKe M3 NMPOWM3BOACTBA, Mpoluealine
NpMeMOo-COATOYHbIE WCMbITAHUSA W MNPUHATbIE CryXO0W, OTBedvallle 3a KkayecTBO, Ha COOTBETCTBME
TpeboBaHusim TY 4213-017-14145564-2009.

MoBepka NnpeobpasoBaTenen B 00 bEMEe NEPBUYHON MOBEPKM MPOBOAMNTCS TaKKe B CIIEAYIOLLIMX CIyYasX:

- Npuv xpaHeHun npeobpasoBaTens nepes BBOAOM B aKcnnyaTauuo 6onee 36 mecsues;

- nocrne peMoHTa npeobpasoBaTens ¢ AeMOHTaXeM ¢ Tpybonposoaa;

Mepuoanyeckon noBepke nognexart npnbopbl, HaxogsLWMecs B 3KCNnyaTaumm, 1 nocrne peMoHTa.

WHTepBan mexay noBepkamu npeobpasoBatenen — 4 (4eTbipe) roga.

Ona norpyxHblx NnpeobpasoBaTenen nNoBepke noaBepraeTcs AaT4uK pacxoda C YCrOBHbIM AMaMEeTPOM
NpoTO4YHON YacTn 40 MMm.

MoBepka npeobpasosaTtenen nposogutca cornacHo MeTtoguke nosepku 3B-200.000.000.000.00 MI1 c
n3meHeHmsaMn Ne2,

lpumeyvaHue - sHeo4yepeOHasi rMoeepka MPoeoduUMcs 8 rnpouecce IKcrayamauyuu, ecriu Heobxo0umo
ydocmogepumbCcsi 8 ucrnpasHocmu rpeobpasoeameris, npu nospexoeHuu oMb unu ympame OOKyMeHMmMOos,
rnoémeep>kdaruux npoxoxoeHue o4epedHOU No8epKuU.

5 NEPEYEHb BO3MOXHbIX OTKA30B

lMepeyeHb BO3MOXHbIX OTKa30B (B T.4. KDUTUYECKMX):

- noTepsi repMETUYHOCTM MO OTHOLLEHWUIO K BHELIHEN cpefe No KOpnyCHbIM AeTansm, CBA3aHHas C
paspyLueHunemM;

- noTepsi repMeTUYHOCTU MO OTHOLLEHUIO K BHELLHEN cpeae Nno NpoknagoyYHoOMy COeQUHEHUIO;

- noTepsi repMeTUYHOCTU B pa3beMHbIX COEANHEHMSX;

- HecooTBeTCTBMEe TpeboBaHnaM mabnuysi 1.5.

K kpuTeprsim npeaenbHOro COCTOSIHUSI PacX040MEPOB OTHOCST:

- [DOCTUXEHMWe Ha3HavyeHHbIX NokasaTeneu;

- HavanbHylo CTaauio HapYLUEHUsI LeNbHOCTU KOPMYCHbIX AeTanel (NoTeHne, kanenbHyto Teyb);

- HeobpaTtumoe paspyLleHue aeTanei, BbiI3BaHHOE KOPPO3net, 3po3nei u cTapeHeM MaTepuaros;

- MpeBbllleHMEe NpeaenbHO AoNyCTUMBIX AedeKTOB MeTarsia KOpnycHbIX AeTanein U CBapHbIX LUBOB;

- U3MeHeHMe (YMEHbLUEHMWE) TOMLUMH CTEHOK KOPMYCHbIX AeTaneil [0 MUHMMAarbHO AOMycKaeMblX
MPOYHOCTHLIM PACYETOM BENUYUH;

- U3MeHeHMe (YyMeHbLUeHWe) pasmMepoB Tena oGTekaHWs 40 MUHMMAaNbHO [OMyCKaeMblX pacvyeToMm
BEMNYMH MOrPELLHOCTH;

- BbIXO[ 13 CTPOS CEHCOPA pacxoaoMepa;

- HapylleHue reoMeTpun KOpnycHbIX AeTanen CBbllle MaKCUManbHO AOMYCTUMbIX OTKIIOHEHUIA.

Bo3moxHble OLLUMGOYHbLIE AEWUCTBUSI NEepcoHarna, NpUBoAsLLME K OTKa3y, MHUMAEHTY UMK aBapuu.

[ns obecneyeHus 6e3onacHocTn paboTbl 3anpeLlaeTcs:

- ucnomnb3oBaTb apMatypy Ans paboTbl B YCrOBUSAX, HE COOTBETCTBYIOLLMX YKa3aHHbIM B NMacnopTe;

- MCMOnb30BaTb raeyHble KIo4un, 6onbLune No pasmMepy, Yem pasmepbl KpenexHblX AeTanew;

- npon3esoanTb pa60TbI Nno AOeMOHTaxXy, TexXHU4eCKomy O6CJ‘Iy)KI/IBaHI/II-0 N PEMOHTY MNpu Hann4um
AaBrieHusi paboyen cpedbl B KnanaHe;
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- NpoV3BOAMTb TMOAKMIOYEHME K SNEeKTPUYECKUM LensmM Mo CXeMaMm, He COOTBETCTBYIOLIMM
PYKOBOACTBY MO 3KCMnyaTaumu;
- 3KCnyaTUpoBaTb PacxodoMep Mpu OTCYTCTBUM IKCMIyaTaLUOHHOW JOKYMEHTaLMN.

Mpy MHUMAEHTE, KPUTUYECKOM OTKa3e UM aBapum HeobxoaMMo NpekpaTuTb Nogadvy paboyen cpedbl Ha
pacxogomep. OTKMHOUYNTL PACXOOOMEP OT INEKTPUYECKMX Liemnei.

JkennyaTaumoHHbIe Criydaun, He MPU3HaKLWMECs rapaHTUNHBIMU, HO HE OrpaHNYnBasCh:

- HapyweHbl NoMOBbl N3roToBUTENS;

- OTCyTCTBME Macnopta npeobpasoBatens wnu B nacnopTe OTCYTCTByeT OTMETKa O BBOAe
npeobpasoBaTtens B 3KCNyaTaumio, BLIMONTHEHHAsA OpraHM3aunen, ocyLLeCTBUBLUEN BBOZ,;

- MexaHun4yeckoe noBpexaeHne ceHcopa (oTcyTcTBME uwnu  gedopmauus), Tena obTekaHus
(oTcyTcTBME, KOPPO3MSA AedopMaLma UK CMeLLIeHNe), MPOTOYHOW YacTu (Kopposus, gedopmaums,
crefbl MEXaHNYECKOrO BO3OENCTBUSA);

- pasrepmeTusaumsa (NonagaHve namepsieMon cpedbl B CTOWKY U (MNn) KOPNyC 3NeKTPOHHOro 6roka)
MPOTOYHOW YacTM BCMEACTBME HApYLLUEHWUsS NpasBum 3KCnnyataumm u (Mnv) npumeHeHus B paboumx
YCMOBUWAX, OTMNYHBIX OT OMPOCHOrO fMcTa M (MNKN) TEXHWYECKOro 3agaHusa B MHOW dopme Ha
M3roToBMNeHNe M MOCTaBKy (B 4aCTHOCTW, HO HE OrpaHN4YMBasACb, MNpeBbIlEeHNE [OMYCTUMbIX
3HaYeHW TemnepaTypbl U AABMEHNs);

- Hanuume B MPOTOYHOM YacTu UHOPOAOHbIX NPEAMETOB;

- pedhopmaums n OTCYTCTBUE INIEMEHTOB M COCTaBHbIX YacTew;

- Hanmuume nNpusHakoB W (UNK) NOCNEACTBMIN NPEBbILEHUS NpedenbHbIX NapaMeTpPoB HaMPsXKeHUs U
TOKa B 3NEKTPUYECKMX LIEeNAX NEKTPOHHbIX NNarT;

- Hanuume cnegoB neperpesa M (MnM) OTCYTCTBME KOMMOHEHTOB 3NIEKTPOHHBLIX MnaT, a Takke
TOKOBEOYLLMX JOPOXEK 3NEKTPOHHbIX Nnar;

- BbIXO4 W3 CTPOS ANEKTPOHHbLIX MnaT BCreacTBMe nonagaHwus rasoB W (unu) Bogbl U (MNn) UHON
XKMAKOCTU Yepes He3aTsaHYTble kabenbHble BBOAbI W KPbILLIKY;

- caMoCToATeNbHbI PEeMOHT, pasbopka M cbopka, 3ameHa 3NeMeHTOB, AeTanel U COCTaBHbIX
YyacTeWn, a TaKkke BHeceHMe nsmMeHeHun B paboTy nporpammHoro obecneyeHuns npeobpasosarens,
M3MEHEeHNe 3aBOACKUX HACTpOekK, BbIXOAAWMX 3a npedenbl 3agdaHHOrO  ypOBHS  AOCTyna,
camocTosaTenbHO (6e3 cornacoBaHus ¢ 3aBOAOM-M3rOTOBUTENEM);

- npuMeHeHue Ha paboyen cpege u (Mnu) B paboumx ycrnoBusX, OTNIMYAIOLWMXCS OT yKa3aHHbIX B
ONPOCHOM NUCTE M (UNKN) TEXHWYECKOM 3adaHuM B MHOW (HOPME Ha M3rOTOBMEHUE M MOCTaBKY
obopynoBaHusa 6e3 cormacoBaHus ¢ 3aBOAOM-U3rOTOBUTENEM.

6 YIAKOBKA U XPAHEHUE

YnakoBka npeobpasoBaTenen U JOMOSNTHUTENbHbLIX KOMMIEKTYIOLNX K HUM MPON3BOANUTCS B (daHEPHBIN
AWK C AepeBsHHbIM KapKacoMm, ecnv He TpebyeTca ceBepHOe UcnonHeHue. B aTom cnyyae npumeHsieTcsa Tapa
B cootBeTcTBMM ¢ TOCT 15846.

MpeobpasoBatenu 1 riaHLbl B ALMKE 3aKPENSOTCS NPU NOMOLLM AepeBAHHbIX OPYCKOB.

Ha ynakoBky BO Bnaro3alMTHOM MaKeTe KPEnuTCs YMAaKOBOYHBIA JINCT, KOTOPbIA COOEPXUT
nHcpopmaumio o lNokynartene, NocTasLumke, Bece OpyTTO, BECE HETTO, rabapuTtax u3genus.

B 3aBucumoctn ot Buaga (tmna) Tosapa, Tpebywowero cneunansHoro obpaiweHusa (Xpynkue,
KpynHorabaputHble, TSXKENOBECHble, OSIMHHOMEPHbIE U Mp. TPY3bl) HAHOCUMTCS OOMNOMHUTENbHAsE MapKMPOBKA
(«obpaLLaTbCcs OCTOPOXKHOY, «BEPX», «HE BpocaTby, «HE KaHTOBaTb» U Np.), a Takke Apyrme 0603HaYeHusl.

Wagenue MoXeT NOCTaBnATbCA C OOMOMHUTENbHOW KOMMMEKTauuen (KOMMMEKT MOHTaXHbIX YacTew,
3UMM, 6noku nuTaHus, Oapbepbl MCKPO3aWMWTbl U T.4.) KAk B OOHOW Tape, Tak M B OTAenbHbIX. [lpu
MHOFOMECTHOW OTMNpaBKe Ha KaXaow Tape NPUCYTCTBYET yKa3aHWe O KONMYeCcTBE MECT U HOMepe MecTa.

MpeobpasoBaTenn Mocre pacnakoBblBaHUS [OOMMKHbI XPaHUTbLCS Ha CTennaxax B  3aKpblTOM
nomeLleHnn. YCrnoBusi XpaHeHuss B pacnakoBaHHoM Buge - 2 (C) mo F'OCT 15150 npu TemnepaTtype
oKkpyxatoLlen cpenbl oT MmuHyc 60 go nntoc 40 °C n OTHOCUTENBHON BNaXXHOCTU Bo3ayxa Ao 95 % npu 25 °C
6e3 KoHaeHcauum Bnaru.

Momelatb NpeobpasoBaTeny OAMH Ha APYron He paspeLuaeTcs.

B 3umHee BpeMs pacnakoBbiBaTb NpeobpasoBaTeny HeobXxoaUMO NOCHEe BbIAEPXKKA B OTanfvMBaeMoM
NoMeLLEeHNN B TeHEHNE 3 u.

OnutenbHoe xpaHeHue npeobpas3oBaTenent pekoMeHAyeTCsi MPOU3BOANUTL B YMaKOBKe Npeanpuatus -
N3roToBUTENS.
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7 TPAHCINMOPTUPOBAHUE

lMpeobpasoBaTenu B TpaHCMNOPTHOW yrNakoBKe MPeanpusTUS-U3roTOBUTENS TPaHCNOPTUPYIOTCS JHoObIM
BMOOM TpaHcnopTta B cooTtBeTcTBUM C ycnosusamu 4 (XK2) no TOCT 15150 npu TemnepaType OKpyxatoLlen
cpeabl oT MuHyc 60 go nntoc 50°C n oTHoCUTENbHOW BriaxHoCTH Bo3ayxa Ao 100 % npu 25°C.

Bpemsi npebbiBaHus npeobpasoBatenst B YCMNOBUSIX TPAHCMOPTMPOBAHWUA HE [AOMKHO NpeBbIaTb
ofHOro Mecsua.

Mpwn norpy3ske, TpaHCNOPTUPOBaHMKN U BbIrpy3ke npeobpasoBaTenen AOMKHbI BbIMOMHATLCA TpeboBaHUs
yKa3aHHble Ha ynakoBKe MaHUMYNALNOHHbLIX 3HAKOB.

Mpn TpaHcnopTUpOBaHMKM AOMmKkHa ObiITb obecnevyeHa 3awmTa npeobpasoBaTternien oT aTMOCHEpPHbIX
0CafKoB.

8 YTUIIN3ALIUA

lMpeobpasoBaTenu He cogepxaT BpeAHbIX BELWECTB Y KOMNOHEHTOB, NPEeACTaBNALWMNX ONaCHOCTb ANd
300pOBbS NIOOEN U OKpYXaloLLEen cpelbl B MPoLecce 1 Nocre OKOHYaHWs cpoka Crnyxbbl u npu yTunusauuu.

YTunusauyuu nognexat npeobpasosatenu, BbipaboTaBluMe pecypc U HenpurogHble K AanbHeunLlemn
akcnnyaTaumm (NoBpexaeHHble, pa3duTtbie u T.M.).

MNpeobpasoBaTtenu, BolpaboTaBLUne pecypc, He NoAnexaT pasmeLleHunio Ha nonurode TBO.

YTunusauunsa npeobpasoBaTenen NpovM3BOAUTCA CneLnanvM3npoBaHHbIMK OpraHnsaumsamMm B nopsigke,
yCTaHOBMEHHOM 3aKoHoAaTenbcTBoM Poccuinickon degepaumu.

Mocne nepepaun Ha yTunusaumio U pasbopkn npeobpasoBaTtenen getanu KOHCTPYKUWMM, rogHble Afs
AanbHeviwero ynotpebneHus, He cogepxaliue crieoB KOPPO3MN N MeXaHWYeCcKnx BO3OeVCTBUI, JoMNycKaeTcs
ucnomnb3oBaTbh B Ka4eCTBe 3anacHblX YacTewn. [lonesHble KOMMNOHEHTLI NpeobpasoBartenen (YepHble MeTannbl,
LBETHbIE MeTansbl, 3IeMeHTbl MUKPOCXeM, nnacTuk ABS v np.) HanpaBnsalTCH Ha BTOPUYHYIO NepepaboTKy;

OnNeKTPOHHbIE KOMMOHEHTHI, U3BMNEYeHHbIE N3 npeobpasoBaTenen, AanbHenLWeMy UCMOMNb30BaHNIO He
noanexar.

lMpeobpasoBaTeny MOCTaBMSATCA NOTPEOUTENIO B KapTOHHOW, MOMMMEPHOW WX AEepeBsHHOW Tape.
YnakoBoyHble MaTepuanbl nepegatrTcs Ha yTunu3aumio (BTOPUYHYKO nepepaboTky) cneumanv3npoBaHHbIM
opraHv3aumsm.

YTunusauusa npeobpasoBaTens OCyLLeCTBNAETCA OTAENbHO MO rpynnamM MaTepuanos: MiacTMaccoBble
3MeMeHTbl, MeTannnyeckne afieMeHTbl Koprnyca 1 KpenexHble 31eMeHTbI.

9 CBEAEHWUA O COOAEP>XXAHWUU OPATIOLIEHHBIX METAJ1J10B

MpeobpasoBaTenu He coaepXaT AparoLeHHbIX MeTarsos.
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MpunoxeHune A

(cnpasoyHoe)
lNepeyeHb cCbINIOYHbIX OOKYMEHMOoe

O6o3HayeHue
JdoKyMeHmMa

HaumeHogaHue

FOCT 10-88

HyTpomepbl MUkpoMeTpuyeckne. TexHUYeckne ycrnosms

FOCT 26.010-80

Cpe,EI,CTBa M3Mep9HVIl7I 1 aBTomMaTmsauun. CurHanbl YacToTHbIE AneKkTpunyeckne
HenpepbiBHblIEe BXOAHbIE U BbIXO4HbIe

rOCT 26.011-80

CpepncTBa namepeHuii 1 asTomatmaaummn. CurHarnbsl Toka U HanpsikeHust
3reKTpuYecKkne HenpepbiBHbIE BXOAHbLIE U BbIXOAHbIE

FOCT 27.003-2016

HapexHocTb B TexHuke. CoctaB u obLiue npaBuna 3agaHusa TpebosaHuin no
HaEeXHOCTH

[OCT 166-89

LWTaHreHunpkynu. TexHnyeckme ycnosus

FOCT 6651-2009

locynapcTBeHHasi cuctema obecneyenusi egnHcTea nsmepenuii (FCN).
Tepmonpeobpa3oBaTenu CONPOTUBIIEHNS U3 NNATUHbI, Mean 1 Hukens. Obwue
TexHnyeckue TpeboBaHNs 1 METOAbl UCMbITaHWN

FOCT 7502-98

PyJ'IeTKVI n3MepuTerbHble MeTannmMyeckue. TexHmyeckue ycnoBuA

FOCT 8.361-79

ocynapcTBeHHasi cuctema obecneyenusi eguHcTea nsmepenuii (FCU). Pacxog
XMOKOCTU U rasa. MeToamka BbINOMHEHUSA U3MEPEHMIA NO CKOPOCTU B OOHOMN
TOYKe ceyeHus TpyObl

FOCT 8732-78

Tpy6bl cTanbHble 6ecluoBHble ropsyeaedopmmpoBaHHble. CopTameHT

OCT 8734-75

Tpy6bl cTanbHble GeCLLOBHbIE X0NoAHOAEdOPMUPOBaHHbIe. CopTameHT

FOCT 11358-89

TonwmHomepbl U CTEHKOMEPbI UHANKATOPHbIE ¢ LueHon aeneHus 0,01 n 0,1 mm.
TexHunyeckne ycnosus

FOCT 14254-2015

CreneHn 3awuThl, o6ecnevmBaemble obonoykamu (Kog IP)

FOCT 15150-69

MalumHbl, npubopbl 1 apyrue TexHnyeckue usgenus. MicnonHexunst ons
pasnuyHbIX KNMMaTU4Yeckux panoHoB. KaTteropum, ycnosums akcnnyatauuu,
XPaHEHWUsI U TPAHCMOPTUPOBAHUSI B YAaCTU BO3AENCTBUS KIMMaTUYECKNX
(aKTOpOB BHELUHEN cpeabl

FOCT 16037-80

CoefiMHeHWs1 cBapHble cTanbHbIX Tpy6onpoBogoB. OCHOBHbIE TUMbI,
KOHCTPYKTVBHbIE 31IEMEHTbI U pa3Mepbl

FOCT 28498-90

TepmoMeTpbl XNAKOCTHbIE CTEKNsHHbIE. ObLWme TexHnYeckne TpeboBaHums.
MeToabl ucnbiTaHUn

FOCT 22261-94

CpeAacTea u3aMepeHuin 3NeKTPUYECKUX U MarHuUTHbIX BenuynH. ObLwne
TEeXHUYEeCKUe ycrnoBus

OCT 31610.0-2014
(IEC 60079-0:2011)

B3apbiBoonacHsle cpeapl. Yactb 0. ObopynosaHue. O6wwme TpeboBaHus

FOCT 31610.11-2014

(IEC 60079-11:2014)

BapbiBoonacHble cpeabl. Yactb 11. ObopyaoBaHue C BUAOM B3pblBO3aALLMTbI
"uckpobesonacHas anekTpuyeckas uenb "i"

FOCT 31610.17-2012
(IEC 60079-17:2002)

OnekTpoobopyfnoBaHue AN B3PbIBOOMNACHbIX ra3oBbiX CPea.
YacTb 17. MNpoBepka 1 TexHnyeckoe obCnyxrBaHWe 3MeKTPOyCTaHOBOK BO
B3pbIBOOMNACHbIX 30HaX (KpOMe NoA3eMHbIX BbipaboTokK)

FOCT 33259-2015

dnaHubl apMaTypbl, COEAMHUTENBHBIX YacTel 1 TpybonpoBOAOB Ha
HOMUMHanbHoe aasneHne o PN 250

FOCT P 50648-94

CoOBMECTMMOCTb TEXHNYECKUX CPEACTB SNEKTPOMAarHuTHas. YCTOMUYMBOCTb K
MarHMTHOMY MOS0 MPOMbILLIIEHHOM YacTOTbl. TexHnyeckne TpeboBaHus u
MeTonbl UCMNbITaHNN

FOCT P 52931-2008

Mpunbopbl KOHTPONSA M PErynMpoBaHns TeXHornornyeckmx npoueccos. Obwne
TEXHUYECKUNE YCIOBUS

FOCT IEC 60079-1-2011

B3apkiBoonacHble cpeapl. Yactb 1. O6opyaoBaHue ¢ BUAOM B3PbIBO3ALUTHI
"B3pbIBOHENPOHULaeMble o6onoykm "d"

OCT 37.001.031-72

3aTtskka pe3bboBbIX COeaAMHEHUI

1P 50.2.104-09

I"CW. Mopsipok npoBeAeHWs UCNbITaHUI CTaHAapTHLIX 06pasLoB Unu cpeacTs
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PucyHok B.1 — Pasmepbi nogpyxHo20 npeobpasosameris Ha O0asneHue 1,6 Mla

Pa3mepbl npuBapHoro natpybka Ha

pasnenne 1,6 MlMa

(OTBEpPCTMS B pa3pese nokasaHbl
YCMOBHO)
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Pa3mepbl npuBapHoro natpybka Ha
80 pasneHune 2,5 MlMa
Oy, B, C, H, | Mac- | Ly, B, C, H, Mac- | Oy, B, C, H, Mac-
MM MM MM MM ca,Kr MM MM MM MM Cca,Kr MM MM MM MM Ca,Kr
300 265 600 415 1200 250
350 290 700 460 1400 270
400 | 740 [ 315 | 810 | 19 | 800 | 1040 [ 510 | 1120 | 20 | 1600 | 740 | 300 | g10 | 19
450 340 900 560 1800 320
-~ 365 1000 610 2000 345

PucyHok B.2 — Pasmepbi noepy»xHo20 npeobpasosamernsi Ha 0asneHue 2,5 MlMa ucronHeHus «-»
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] Paamepbl npuBapHoro natpybka Ha
pasnenue 2,5 MlMa
80 (OTBepcTUSA B paspese nokasaHbl
YCITOBHO)
Oy, B, C, H, | Mac- | Ly, B, C, H, Mac- | Oy, B, C, H, Mac-
MM MM MM MM ca,Kr MM MM MM MM Cca,Kr MM MM MM MM Ca,Kr
300 | 617 | 265 | 687 | 11 600 | 767 |415| 837 | 11,5 | 1200 | 602 | 250 | 672 | 11,1
350 | 642 | 290 | 712 | 11,1 | 700 | 812 | 460 | 882 | 11,6 | 1400 | 627 | 275 | 697 | 11,2
400 | 667 [ 315|737 | 11,2 | 800 | 552 | 200 | 622 11 | 1600 | 652 | 300 | 722 | 11,2
450 | 692 [ 340 | 762 | 11,3 | 900 | 567 | 215 | 637 11 | 1800 | 672 | 320 | 742 | 11,3
500 | 717 | 365 | 787 | 11,4 | 1000 | 577 | 225 | 647 | 11,1 | 2000 | 697 | 345 | 767 | 11,3

PucyHok B.3 — Pasmepsi nogpyxHoeo npeobpasosamerns Ha 0asrneHue 2,5 Mla ucrionHeHuss «®1»
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PucyHok B.4 — Pasmepbi noepyxHo20 rpeobpasogamersiss ducmaHyUOHHOZ0 UCMOTHEHUS
OcmarnbHble pa3mepsi cm. Puc.b.1-B5.3
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Komnnekm moHmaxHbix 4acmeu (KMY)

(cnpasoyHoe)

Tabnuya B.1 KpenexHbie demasiu 0515 noepyHbix rnpeobpaszosameneli 3B-205

HaeneHue, | Llapoesbil Bonm lalika Konuvecmeo, wm.
MIlla KpaH OCT 7798 OCT 9064 Bonmnmbi Fatku I7p0KJ1a6Ku
HeT 8 8 1
1,6 M16x75 AM16 (S24)
ecTb 16 16 2
2,5 HeT M20x90 AM20 (S30) 8 8 1

MpumeyaHwne: KonuyecTtBo Wwanb paBHO yABOEHHOMY KONIMYECTBY raex.

B KMY BxoguT npoknagka nnockasi napoHutorasi no FOCT 15180-86

BHUMAHME! LLnunbku u 2atiku, exodsawue 8 cocmae KMY u umerowjue 3awjumH{oe YUHKOBOE MOKpbImue,
Moeym umemb oduHakosyto meepdocms 8 coomeemcmeuu ¢ CT LJKBA 012-2015.
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(obsisamenbHoe)

Yepmex cpedcme obecrneyeHus e3pbieo3aujumsi npeobpaszoeamesel

McnonHeHne ¢ ANEKTPOHHbIM BGnokom ¢ YeTblpbMA kabenbHbIMM BBOOAMM

INZOTN NN

HOHUSULTHYOLOLT §7 DXPOTDN EDHNWAYY BDHQOHIL] /7 BIHAHUDUIT D20HEaRT Youg misodusaus 97
FUIDUCODUID) BXKWILG S7 IV UOTRUEY DIMRGY 47 NHWIBY DOJF £ THAHDgoanHodg

WY 77 HIRUNTHOTY [7 DMATG (7 -SOg0HAERT oNaY &) DXIOWT g MRWsyagny pogg /|

MY SIDN 07 G WIHPOXATT]) § NHPOKSG) 1/ -FOgoHnesd ohay £ DX Z) DET jf WoXDE
MY WIEDE THXATEY [ TSRy o) & DI § DAOW) 7 funyaw N DXposd 9
OIS 5 MY SONISNAUG CUNRYT 4 DNTRGY ¥ DYmeay 7 Oxovg oconspduyave ety |

L6OKEHLEE-IM0-9E2C Al M
D-E€36 170 LZE~1 T TYE0NT WAOWT WINHOL RLISENOL MUIOHXTEG0Y SRHLTITDEOGRTE] 335 ¥ A i
B e wadouges ey
BIUBTUHAY | EOU DXV D204HOCUNGUE DIMIT0N 1 £7 E0U Xam9a BTHIMAEa0T a9gagIcdas g
PHGVUINDE § JOMUAY %4
XIHHSOK SOQOUSH XIHGHORILEH XHAOU § daHaw G U0 OHXVOD XenHaHngsos xegopsead g %
Wt () SN N
A QUUEYGOLINT DHXVEE 7 EOU OMTSEY 1 % EOU WOUNIWT SEXEN DRHI0UNTY DHYT SOHIDNAT) % mlh S|
LT 3
;e 0 Rt HNODE EIuETNIGD B4 | QedEg  XHHGHIHEDRD e Ioxdagay oy ¥ Bo/Hg-SX5tH O \ ] =
EBS LN ZLNY GO - £ 7 E0U XOmeay 1 | E0U DXOLQ 020HH00UYSVE DARUIGDY Londaupy) 7 q.&|a\m x
T (0L W I OH BOIHIT D h\
D20Hh AUBLIGT MHAWST SHanall § UIPOGoc STHOWRLYY Tljy £ STHAY oD S0HUSLOUSTY |
i} 8 wpospom 4 )
bywosion | AN oty 4 4/8
v\ \ Y 7
) RS vy B9/ Hg-51 498w VA
W N grdeg 7
1 i _m_hm_ TINROLO00
! meﬁ\% | Ao sadiagedE] HaT00 MHp0pog; _ _
ﬂ\| — \\\ . B/ 19~ Y0 i s
) N gty g
M [ e = wardd
4 : : 1
WIHEHEY, (LD ARGOHENY YOS L/fl\w_ \\w\ - G o 7]
. f ik | Y | i
N JBNGY JBRSDG EINS ALY O GGy Araawas ) g / MI_Ii 4 e 7 bt
" &
wHoRdog e 58 7
we g v = RUNTDEDRTE] DWAGD) 4

BIHGHYOUIN D20HYDT2AUAHT NWNODOGY TINITHSYIGEN BWIGWER 3 XOUQ MITHHOGUNGYE

www.emis-kip.ru/ru/prod/ev200




B >MM1C-BUXPb 200

McnonHeHne ¢ ANEKTPOHHbIM BGnokom ¢ OBYMA kabenbHbIMM BBOAAMM
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Mpunoxexue

(obsisamenbHoe)

MepeyeHb cpedcme uamepeHul, UCNONbL3yeMbiX MPU Nnoeepke

Tabnuuya 4.1 - lNepeveHb cpedcme usmepeHull U 8crioMo2amesibHo20 060pydosaHUsi, UCMOMb3yeMo20 rpu
onpedesnieHUU rnoepewHocmu npeobpazosamerieli Ha pacxodoMepHOU ycmaHoeke

HaumeHoeaHue Tun TexHu4YecKue xapaKkmepucmuku
1. TepMoMeETp PTYTHbIN Thn Mpenenbl namepenus 0 — 55 °C, ueHa genexHus
CTEKIISIHHbIA NabopaTopHbI FOCT 28498 wkanel 0,1 °C
2. ACTOYHMK NUTaHuN b5-45 BepxHuin npegen HanpsiKeHnsa NOCTOSIHHOMO Toka
MOCTOSAHHOIO TOKa — 2 LWT. E33.233.219 TY 49,9 B, Tok oo 100 MA.

3. YacTtoTomep 3MneKTPOHHO-
CYETHbIN

Y3-88 no TY BY
100039847.076-2006

JmanasoH 4acToT BXxoaHbIx curHanos oT 0,1 Ny ao
200 Ml'y,

4.CekyHoomep

CTL-1
TY25-07.1353-77

MorpewHocTb nsmeperns + 0,1 cekyHA.

5. lNepcoHanbHbIN KOMMbIOTEP

MepcoHanbHbIN kKoMMbloTEP C ycTaHoBneHHon OC
Windows 95/98/2000, nporpammoit «OMNC
WHTerpaTtop» u Hannunem cesobogHoro COM —
nopTa.

6. NoBepo4yHasa ycTaHOBKa

YICXK 100/BM
TY 4381-001-
55749794-2002

[wnanasoH pacxoga ot 0,03 go 100 M3/q,
OCHOBHasi OTHOCUTESbHAasi MOrPELLHOCTb
n3MepeHnss MeTodomM cnnyeHns He 6onee +0,25
%, 06BEMHO-BECOBLIM METOAOM — He Gonee 0,05
%.

7. YcTaHOBKa noBepoYHas
pacxogomepHas ans
CYETYMKOB rasa

Yrcr

3
OwnanasoH pacxoga ot 1 go 4000 m™/4. OcHoBHas
OTHOCUTESNbHAs NOrPELUHOCTb NPU N3MEpPEHUM
o6bEéma Bo3ayxa He bonee + 0,35 %.

racriopmax.

HpUMeanue - ﬂonycxaemcg ucriosib3ogame cpedcmea rnoeepku, He npeaycmompeHHble Hacmoawum
rnepeyHeM, ripu ycrioguu, 4mo UX MmexHu4decKue U Memposioecu4decKue xapakKkmepucmuKku He ycmyriarom
YKa3aHHbIM. Cpedcmea u3mepeHus O0mKHbI 6bIMmb rnoeepeHbl U uMemsb OMMEeMmKU 8 d?OpMyﬂﬂan unu

www.emis-kip.ru/ru/prod/ev200
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lMpunoxeHue [

Tabnuua 4.2 - lNepeyeHb cpedcme usmepeHuli U ecrioMo2amesisHo2o 06opydo8aHUs, UCMOMb3yeMoe0 npu
onpederieHuU rnozpewHocmu rpeobpazosamerneli uMumayUuoHHbIM MemModom

HaumeHoeaHue Tun TexHu4YecKue xapaKkmepucmuku
1. TepMoMeETp PTYTHbIN ™ Mpenensl namepenus 0 — 55 °C, ueHa geneHus
CTEKNSAHHbIN FOCT 28498 wkansl 0,1 °C
nabopaTtopHbIn
2. ACTOYHMK NUTaHuN b5-44 BepxHuin npegen HanpskeHUsa NOCTOSAHHOMO Toka
NOCTOSIHHOrO TOKa TY 3.233.219 49,9 B, Tok go 100 mA.

3. Yactotomep
3NEKTPOHHO-CYETHbIN

Y3-88 no TY BY
100039847.076-2006

JnanasoH YacToT BXoaHblx curHanos ot 0,1 'y o
200 MI'y,

4.CekyHoomep CTu-1 MorpelHocTb n3amepeHuns £ 0,1 cekyHa.
TY25-07.1353-77
5.MukpomeTpbl pblyaxkHble | 0-25 n 25-50 MorpewHocTb namepeHus He 6onee + 0,01 %

TY 2-034-227-87

6.lLUTtaHreHunpKynb
3NEKTPOHHbIN

LWILILI-150 FOCT 166

MorpelHocTb M3mepeHns He donee £ 0,03 %

KOMMblOTEP

7.I'eHepaTop curHanos r6-27 JOunanasoH yactot 0,3INy...3 Mlw,
FOCT 22261 ctabuneHocTb He meHee 0,05 %

8.BonbTmeTp uncposomn B7-65/5 Mpegenesl namepenun ot (0-0,05) go 1000 B, knacc
TouHocTu 0,02 % + 5 eg.mn. paspsiga.

9.MarasuH conpoTtusneHun | P4831 ConpotueneHne pgo 1000 Owm, oTHOcUTENbHasA
norpeLHoCcTb 3agaHus COMnpoTUBIEHNS He Oonee
+ 0,05 %.

10.MepcoHanbHbIN MK - Komnbtotep ¢ OC Windows 95/98/2000/XP/Vista/7 un

IBM coBMeCTUMbIN

ycTaHoBneHHoun nporpammon «dMUC-UNHTerpaTop»
1 Hannymem ceoboaHoro COM unun USB nopta u
NWHEeNHoro BbIxoAaa.

11.Ocumnnorpad

C1-117/1
Tr2.044.016TY

[Junana3oH He meHee 100 kL,
YyBCTBUTENLHOCTL HE MeHee 10 mV/aen.

12. NpeobpasoBaTtenb
nHTepgenca RS485 / USB

OMUC-CNCTEMA 750

13.KomnnekTt kabenen ans
UMUTaLNOHHOW MOBEPKM

3B200.KMM

racriopmax.

MpumeyaHue - [omyckaemcs ucnonb3ogamb cpedcmea MoeepKuU, He MpedyCMOMPEHHbIE HacmosuuM
nepeyHeM, fpu ycri08ul, YmMO UX MEXHUYECKUe U MemposiocudecKue Xapakmepucmuku He ycmynanom
yKkasaHHbIM. Cpedcmea u3amepeHusi OO/KHbl ObiMb M08epeHbl U UMemb OmMemKu & opMmynspax umu

www.emis-kip.ru/ru/prod/ev200
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MpunoxeHue E

(obsisamenbHoe)
Hacmpolika nozpyxHo20 npeobpasoeamerisi pacxoda co2/1aCHO yCJ/108USIM
rnpuMeHeHuUs

[nsi HacTpoMKM MOrpyxHoro npeobpasoBaTtens Ha akTUYecKoe 3HayeHue BHYTPEHHEero guamerpa
TpybonpoBoga Heobxoanmo nNubo nepeHacTpouTb caMm npeobpasoBaTernb C Nomowbo nporpammbl «AMUC-
WuTerpatop» (ogHopasoBasi onepauus), nnbo nepecuyntaTb 3HA4YeHME LEHbl MMMNynbCa Ha YacTOTHO-
UMMyYNbCHOM BbIXOA4E MNpeobpasoBaTens M 3HaAYeHWe MaKkCUmarnbHOro pacxoga, KOTOPOMY COOTBETCTBYET
BEPXHUI Npefern TOKOBOro BbIXOOAHOrO curHana npeobpasosatens. Ons aToro HeobxoamMmMo yctaHoBuTb 6ut 10
pernctpa 40014 (BKMOYEHME NOIPY>KHOIO peXnma), paccymtaTb 3HaYeHNe nonpaBOYHOro koadduumeHTa Ans
npuBefeHMsa pacxoda faTyumka K pacxogy npu daktnyeckom guametpe Tpybonposoga. OTOT pacyeT MOXHO
Takke BbINOMHUTL Npu nomoLum nporpammbl «AMUC-UHTerpaTtop», He BHOCS M3MeHeHUs B npeobpasoBaTenb.

Koppekmuposka dakTnyeckoe 3HaveHne LieHbl UMNynbLca Mg, Npeobpasosarens
UeHbl umryrnsca paccuuTbiBaeTcs no doopmyne
Mp=m*S, (E.1)

roe m — 3HayeHue LieHbl UMNynbca AaTyuka, yka3aHHoe B nacnopre
npeobpasosBarens, n/umn;
S — nonpaBoYyHbIN KO3 MLUMEHT cornacHo dopmyre (E.3).

Koppekmuposka dakTnyeckoe 3HaveHue pacxona QHamb.d, KOTOPOMY COOTBETCTBYET BEPXHUN
gepxHea20 npedena npegen TOKOBOro BbIXOAHOMO CUrHana npeobpasoBarens, paccuntbiBaeTcs No
MoK08020 topmyne

8bIX0OOHO20 cu2Hana QHanb.¢p = QHamnb * S, (E.2)

roe QHamb — 3HayeHue pacxoga gatyvka, kKotopomy cootseTcTByeT 20MA TOKOBOrO
BbIXOZHOIO CUrHarna, ykasaHHoe B nacrnopTe npeobpasosarens, M/y;
S — nonpaBoYyHbIN KO3 MLMEHT cornacHo dopmyre (E.3).

Pacuem MonpaBoyHbIN KOSPDULMEHT S ANns PakTUYeCKoro 3HaYeHUss BHyTPEHHETO
1onpagoYHo2o anameTtpa Tpybonposoaa BblumucnaeTca no hopmyne
KoaghgpuyueHma S = (Dg/ d)? * Kv * Kn * K3, (E-3)

rae Dy, — cbakTuyeckoe 3HayeHne BHyTpPeHHero AvameTpa Tpybonposoaa, Mu;

d — 3HayeHVe BHYTPEHHErO AnameTpa AaTynka pacxoda B MeCcTe YyCTaHOBKU Tena
obTekaHusa, d = 40 mm;

Kv — koapduumeHT, 3aBucawmn ot rmybuHbl NOrpyxeHns gaTtyvka pacxopga.
Kv=1 gons yctaHOBKM daTtymka B Touke cpegHen ckopoctn (0,242R). 3HauyeHue
KoacbdmumeHTa Kv ans yctaHOBKM AaTyuka Ha ocu TpybornpoBoga onpegensercs
MEeTO4OM MHTEePNonsALuM No AaHHbIM mabnuysbi J1.4. B o6wem cnyyae 3HavyeHue Kv
Ansi yCTaHOBKW AaTyuka Ha ocu Tpybonposoga MOXHO NpuHATL paBHbiM 0,84;

Kn — koachduumeHT nepexoaa, yuutbiBarowmnin nameHeHune K-cakropa gatymka
pacxoga npwm NOrpy>kHom yCTaHOBKe aaryuvka OTHOCUTENBHO
K-cbakTopa, nony4yeHHoro npu rpagyupoBke aatymka Ha cteHge. KoadduumneHtT Kn
BblbupaeTcs no mabnuuye E.1 (3Ha4YeHUs onpeaeneHbl SMNMPUYEcKNM nyTem);

Ta6bnuuya E.1 - KoagbgpuyueHm nepexoda Kn
Touka usmepeHus KoadcdhdumumeHT nepexona Kn
LleHtp 1,65
Touka cpeaHMX CKOpPOCTEN 1,42

K3 — koa(ppu1LMEHT 3aTeHEHUS, YYUTbIBAIOLLMI BIIUAHNE NOMPY>KHOW LUTaHIU.
KoadhduumneHt K3 onpegensietcs no maébnuue E.2.

Tabnuuya E.2 — KoaghpuyueHm 3ameHeHust K3

ﬂ:’; 300 350 400 450 500 600 700 800 900

Kz | 0,930 | 0,932 | 0,936 | 0,938 | 0,940 | 0,944 | 0,948 | 0,952 | 0,956

ﬂ{; 1000 | 1100 | 1200 | 1300 | 1400 | 1500 | 1600 | 1800 | 2000

Kz [ 0,960 | 0,963 | 0,967 | 0,970 | 0,973 | 0,976 | 0,978 | 0,981 | 0,985
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dakTnyeckoe 3Ha4YeHNe BHYTPEHHEro AnameTpa Tpybonposoaa
paccunTbiBaeTCA No opmyne

Dy =LH/3,1416 — 2*s | (E.4)
roe LH — anvHa okpyXHoOCTu TpybonpoBoaa, ycpeaHeHHas No pedynbTatam YeTbIpex
N3MEpPEHNIA, MM;

S — TONWMHa CTeHKU Tpybonposoaa, ycpeaHeHHas no pesynbTaTam YeTbipex
N3MEPEHN, MM.

Mpn onpegeneHnn BHYTPEHHEro AuvameTpa TpybonpoBoga pekoMeHayeTcs
ncnosnb3oBaTh CpeacTBa UBMEPEHUIA, yka3aHHble B mabnuye E.3 nnn aHanornyHole.

Tabnuua E.3 - [NepevyeHb cpedcme uamepeHul, Ucrnosib3yemMbix npu
onpedesieHuU sHympeHHezo duamempa mpybornposoda
H Tpebyemble mexHu4eckue
aumeHosaHue

Xxapakmepucmuku
1. PyneTtka meTtannunyeckas Mpenen namepenun 10 m, ueHa geneHus
P10H2K, TOCT 7502 0,5 mm
2. TonwmHomep ynbTpassykosBoi | JuanasoH nameperun 3...30 Mm,
YT-93I1, TOCT P 55614 OTHOCUTENbHAasi NOrpeLHoCcTb 3 %

OnpeneneHne  koadbduumeHta Kv  npousBoauTcs B crieaylollein
nocrnenoBaTenbHOCTU:

e oOnpedenuTb CPedHiol CcKopocTb noToka Vcp, M/c, 4epe3 cevyeHue
TpybonpoBoga ANA  cpedHero  pacxoga M3 AManasoHa  M3MepeHust

npeobpasoBatens
Vep = 2000 * (QHaum + QHamb) / (Dct,2 * 3,6 * 3,1416) , (E.5)
roe QHamm (QHamb) - HaumeHbluee gHam6onbLuee) 3HayeHMe pacxoda

npeobpasoBaTtens cornacHo mabnuye 1.3, m/v;
Dy — dhakTnyeckoe 3HayeHne BHyTPeHHero anamerpa Tpybonposoaa, Mm.

. paccuntaTtb Yncno PeinHonbaca Re

Re = 0,001 * Dy * Vep / V, (E.6)

rae Dg — hakTuyeckoe 3HaueHve BHyTpPEHHEro avameTpa Tpybonposoaa, MM;
Vcp — cpefHsis CKopocTb NoToka, M/C;

V — KUHEMaTu4yeckasi BA3KOCTb U3MepsAeMon cpefbl Ana paboyero gnanasoHa
2
TemnepaTyp, m/c.

e paccuutaTb KOIMMULMEHT MOPABMYECKOro TpeHuss A no dopmyre

AnbTwyns
0,25

R 68
A=011-| =2 +—| (E.7)
D, Re
roe Ry - 9KBMBANEHTHasd LIEpPOXOBATOCTb BHYTPEHHEW MOBEPXHOCTU Tpybo-
nposoza, MM (onpegensietTcsa akcnepumeHTansHo unu no FOCT 8.586.1);
D¢ — thakTnyeckoe 3HaveHne BHyTpeHHero anameTpa Tpy6onposoaa, MM;
Re — uyncno PenHonbaca.

[JonyckaeTcsa onpeneneHne KoadduULMEHTa TMOPaBNUYECKOro TPEeHUs A Mo
Homorpamme Konbpyka-Yanta.

3HauyeHne koadbduumeHta Kv onpegensercd MeTogoM WHTEPnonsuuun no
AaHHbIM  mabnuubl E.4 [Ons  paccuYMTaHHOrO  3HadYeHus  koadduuneHTa

rnapaenuyeckoro Tpexust A (TOCT 8.361).

Tabnuya E.4 — KoagbgpuyueHm noepyxeHust Kv
A 0,01 0,02 0,03 0,04 0,05 0,06
Kv 0,875 0,840 0,800 0,770 0,740 0,713
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Mpunoxexnune X

(obsisamenbHoe)

MoHmax noz2pyxHoz20 npeobpasoeamerns pacxoda 6e3 ocmaHOBKU NMOMoOKa e
mpy6onpoeode (0ns1 npeobpaszosameriel ¢ ucrnosiHeHuem no daeneHuro 1,6 Mlla)

Ta6nuya XK.1 — Nopsidok MOHMaXka Moepy»Ho20 rpeobpasosameris pacxoda 63 0CmaHO8KU Momoka e

mpy6ornposode

Onepauus

PucyHok

1. NpuapuTb naTpybok
MOrpy>xHOro pacxogomepa kK
Tpyb6onposoay. Ceapka no FOCT
16037.

Ocb natpybka gosrmkHa
pacnonaratbcsi NepneHanKynspHo
N CUMMETPUYHO OTHOCUTENBHO OCU
TpybonpoBoaa.

OTKINOHEeHNe ocn naTpyodka oT
HOpMarnu K MOBEPXHOCTH
TpybonpoBoaa B MecTe
npucoeavHeHusi natpybka B
NpoaoNbHOM U NOMNepPeYHOM
HanpaBneHUsiX He JOJIKHO
npesbiwats 3°.

_S17 70T 16037-80

A

2. K natpybky 6ontamm
NPUKPENUTL LLIAPOBbLIV KPaH.
LLlapoBbIi KpaH 4OMKEH UMETH
CTPOUTENbHYIO ANWHY He bonee
230 mm. Mexay cnaHuamm
naTpybka 1 LWapoBOro kpaHa
NOMECTUTb NPOKNaaKy.

8 6ontoB M16x70 3aTAHYTb
COrnacHo cxeme ¢ MOMEHTOM
3aTsbkkn Mkp ot 88,25 H*m (9
krc*m) go 107,87 H*m (11 krc*m).
TexHuyeckme TpeboBaHus K
3aTsbkke no OCT 37.001.031-72.

ORO)
9.
©® ©

@ @

Cxema 3aTsXXkKu 6ontoB

280

n
I HH

/\f\ wgaobsIT K

=> 1

RPUBaoHOL NamoLO0K

L:JiLu.u
1

4

mpyoonpobod
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Onepauus PucyHok
3. MoprotoBUTL MEXaHWU3M ANIS o
CBeprieHns1 OTBEPCTUs B & =4
TpybonpoBoae. [UKOATRG
BKITIIOGGLIZATES

e

[
CEBOMIIHBILT MEXCHIN /\“ T

4. YCTaHOBUTb CBEPJSIUIbHbIN

MEXaHW3M Ha LLIapOoBbIV KPaH,
npeaBapuTeNbHO YCTaHOBUTL
npoknagky Mexay dpnaHuamm.

3a|<penvm:. MeXaHU3M C NOMOLLbHO
60nTOB U raek.

CxeMy 1 MOMEHT 3aTsKkn 6onToB
CM. n.2.

OTKPbITb LLIAPOBbLIN KpaH.

1
CORLABHBIL MEXHLIAM
— . ]
; [amnl o ;
@pesa
> |
OO

[

——__ wiaoobu koo

.%bvi N
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Onepauus PucyHok
5. C nomoLLb0 PYKOSTKM PURGATKG
CBEPNUIBLHOr0 MexaHn3Ma
noABECTU CBEPSIO Yepes OTKPbITbIN E; —
LLIapOBbIN KpaH K MOBEPXHOCTU wekmpodbuzamens
TpybonpoBoaa. .
. -
MogaTe NUTaHWE Ha CBEPNUIbHbIV //
MEXaHU3M. COBDANTEHBIT MEXTHLIAM
-—
MpocBepnuTb OTBEPCTUE B S
TpybonpoBoae, obecneunsas — - Tl T
BepTUKanbHYy nodady gppesbl ¢
MOMOLLIbIO PYKOSITKM. I 1
\ﬂ T [nmnn] ﬂ/
IL
o
1! OITKPIBITO
1! -
‘ o
T l'l'111 1rr'n r'r'nl
il |
\
\
\
\
‘ wiaoabsit KpaH
T
b u..u¢1>u. o npUBaoHEL AATELO0K
#95
maLyoanpabod
/ P /
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PYKOBOACTBO NO 3KCMJIYATALUU

Onepauus

PucyHok

6. C NOMOLLbIO PYKOSITKM MNOAHATD
dpesy C Bblpe3aHHbIM Y4aCTKOM
noBepxHOCTM Tpybonposoaa Bblille
LLIAapOBOro KpaHa.

3aKpbITb LWAPOBbIN KPaH.

OTKIIOYNTb CBEPIINIBHBIA
MEXaHM3M U CHSITb €ro C LapoBOro
KpaHa.

SOKPBITIO

POl 1o

RPUEaaHOL NaTELOOK

\ mpdonpobod

7. MpucoeanHNTb pydKU K LUTaHre
pacxogomepa.

Ocnabutb ukcmpyowme un
NPWKXMMHble 6onTbl 4N
obecneyvyeHns BO3MOXXHOCTH
BpaLLEHUs LTaHru.

Bpallas pyyku Ha wWTaHre, NOAHATb
JaTuuK pacxogomMepa B KpaliHee
BEpXHee MosioXeHue.

3aTﬂHyTb NPUXUMHbIE oonTtbl Ans
obecneyeHust repMeTn4yHOCT!.

lMpucoeanHUTL NOrpyxHou
pacxofoMep K LUapoOBOMY KpaHy C
nomoLLbo 6onToB u raek. Mexay
donaHuem LapoBoro KpaHa u
dnaHuem pacxogomepa noMecTuTb
HOBYIO NPOKNaakKy.

CxeMy 1 MOMEHT 3aTsXKkn 60NTOB
cM. Nn.2.

lMnaBHO OTKPbITb LLAPOBbLIV KpaH.

ApXUrBE COTe |

\
PUKCLTLNRLIE DT |
I
: HTILIBHTIO
| =
| T wiqpobeld ko
| in
[ = a—l
o T rus ey puuenty
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Onepauus

PucyHok

8. Bpalias pyuky pacxogomepa,
ONyCTUTb AaT4YUK pacxogomepa B
TpybonpoBog Ha Tpebdyemyto
rnyouHy H.

Insa obecneyeHuns Tpedbyemoin
rnybuHbl NorpyxeHust gatymka H

B TpybonpoBog HeobxoamMmo
BbIYUCIUTb U KOHTPONMPOBATb
pasmep A, KOTOpbI onpefenseTcs
no cpopmyne

A=C-B-H-5S,
H =D/2 npu D < 800 mm,
H =0,121*D npu D> 800 mm,

roe D — BHYTpeHHUI anameTp
TpybonpoBoaa.

[nsa obecneyeHns npaBUNbHOM
opveHTauuMu gaTymka pacxogomepa
B TpybonpoBoge Heobxoaumo,
4yTOObI HAaNpaBneHMe py4vek Ha
LUTaHre pacxogomepa cosnagaro c
HanpaBrneHneM noToka B
TpybonpoBoae (ocb faTymka Gbina
napannensHa ocu Tpybonposoaa).
HanpasneHue cTpenku okono
py4Yek AOMmKHO coBnagaTthb C
HanpaBneHneM noToka.

BHUMAHMUE!
HeobGxooumo 3aTaHYTb
NPWXMMHbIE 1 chUKCUpytoLme
oonTbl.

150

PLRa I

[IPLXUMHBIE o0/l

I PURCLILIOLLE DO/TIb!

OTKDLITIO

% —

L %)

N
T
\\

maHza

dam-uk pacxodorenda

mpoonpobod

Mopsaok gemoHTaxa 9B205:

1. OunCTUTb OT 3arpsA3HeHNi pe3bbOBYHO LITAHTY PacXo4oMepa;
2. Ocnabutb dukcupytowme 6ontel gns obecrneyeHnss BO3MOXHOCTU BPALLEHUS] LUTAHIM C COXPaAHEHNEM

repMeTu4HocTH (cM. n.7 Tadn. M.1);

3. Bpawas py4dky pacxogomepa, NogHATb 4aT4MK pacxogomMepa B TpybonpoBoae B BepxHee nonoxeHune (Bbllle

3aBWXKKM LLAPOBOro KpaHa);
4. [NaBHO 3aKpbITb LIAPOBLIV KpaH;

5. OTKpyTUTb NpWKMMaIOLLME pacXxogoMep K LapoBOMY KpaHy 60MThbl 1 ranku (Cxemy 3aTsKkv cM. n.7 Tabn.

M.1);

6. OTCoeanHNTL PacxodoMep, CHATh (PriaHLEeBYo NPOKMNaaKy.
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MpunoxexHne U

(obsisamenbHoe)

Memooduka ebInosiHeHuUs1 uamepeHul

1. O6nacTb NnpUMeHeHust

HacTosiwee npunoxeHve onNuUCbiBAaeT METOAMKY BbIMNOMHEHUS WU3MepeHuMIn obObéma (Macchbl) W
00BEMHOro (MaccoBOro) pacxoda XUAKOCTeN, ra3oB (MPMPOAHOro rasa, NoNyTHOro HedTAHOro rasa, kucnopoaa,
BO34yXa M Ap. ra3oB), HACbILWEHHOro 1 NeperpeToro napa ¢ NoOMoOLLbl Npeobpa3oBaTens pacxoda BUXPEBOroO
OMUC-BNXPb 200 moandmkaumm 3B-205. MeTogumka npegHasHadeHa ans npuMeHeHus npeobpasoBaTtens Ha
KOMMEPYECKUX N TEXHOMNOMMYECKUX Y3nax N3MepeHu.

2. HopmaTtuBHbIe CCbINKK

B HacToALLEM NPUMOXEHUN UCNONb30BaHbl HOPMATMBHbIE CCbINIKM Ha cneayloLine ctaHaapThbl:

FOCT 8.586.1-2005 lNocypapcTBeHHas cuctema obecnedeHus eauMHCTBa M3MepeHun. MamepeHwue
pacxofa 1 KOnMyecTBa XUOKOCTEN U ra3oB C NOMOLLbIO CTaHAAPTHBLIX CYKaLWMX YCTPOUCTB. YacTb 1. MpuHumn
MeToAa uamepeHun n obimne TpeboBaHus.

FOCT 15528-86 CpeacTtBa nsmepeHun pacxoga, oobemMa unmM Maccbl MpoTeKaLWmX XNOKocTh 1 rasa.

FOCT P 8.563-2009 locypapctBeHHasi cuctema obecneyeHuss eguHcTBa M3MepeHuin. MeTtogukm
(MeToapl) N3MepeHui.

FOCT P 8.736-2011 locymapcTBeHHast cuctemMa obecrnedYeHuss eguHcTBa M3MepeHun. MamepeHus
npsiMble MHOrokpaTHble. MeToabl 06paboTkn pe3ynbTaTtoB namepeHuin. OCHOBHbBIE NMOSOXEHUSI.

FOCT P 8.740-2023 lNocynapcTBeHHast cuctema obecneveHnst eanHcTea nameperun (FTCU). Pacxog m
obbem rasa. Metoagmka (meTod) WM3MEpPEeHWW C NPUMEHEHWEM TYPOWHHBLIX, POTAUMOHHBLIX U BUXPEBbIX
pPacxoAOMEPOB U CHETHUKOB.

PMI™ 29-2013 NocyoapcTBeHHas cuctema obecneveHns eguHcTea nsmepenunin. Metponorus. OCHOBHble
TEPMUHbI U OnpeaeneHuns.

3. TepmuHbI 1 onpegeneHns

B HacTosiwen metoavke npumeHnmbl TepmuHbl no FTOCT 15528, TOCT 8.586.1, TOCT P 8.740-2023,
PMI™ 29-2013, a Takke crnegyoLine TepM1MHbl C COOTBETCTBYIOLLMMM ONpeaeneHnsaIMu:

3.1 MpeobpasoBaTens (pacxogomep): MNMpeobpasoBatens pacxopa Buxpesorn OAMUC-BUXPL 200
Moandukaumm 3B-205.

3.2 MpoToyHasa YacTb (NepBUYHLIM Npeobpa3oBaTens): YacTb pacxogomepa, CocTosiLas U3 nororo
UUnNMHApa C YCTaHOBIIEHHLIMU BHYTPU HErO TeNoM 0b6TekaHuUs U CEHCOPOM.

3.3 CeHcop: YyBCcTBUTENbHBLIA 3nemMeHT, npeobpasylowni nynbcauun AaBneHus M3mepsemMon
cpenpbl B aneKTpu4eckune curHanboi.

3.4 OneKkTpoHHbIN Bnok: YacTb pacxogomepa, npegHasHayeHHasd Ans ynpaBneHns pacxogoMepom
n 06paboTkn CUrHamoB, NOCTyMalWMX OT MNPOTOYHOW 4YacTu, a Takke Ans oTobpaxeHws wn nepepayv
pes3ynbTaTtoB U3MEPEHUN.

35 WNarotosutens:  OpraHumsauus, npoekTupylowasa, W3rotaBnuMeampollias, npogawwas U
noctaenstowas pacxogomep — AO «OMUC»

3.6 Monb3oBatens: OpraHn3aums, aKcnyaTupyroLasa pacxogomep.

3.7 NameputenbHbin  Tpybonpoeog (MT):  Yuactok TpybonpoBoga C  yCTaHOBMEHHbLIM
pacxo4omMepoM, NpeAHasHaYeHHbIM AN yYeTa XMOKOCTU Unu rasa.

3.8 BcraBka MoHTaxHas: OTpesok TpyObl ¢ dnaHuamnm unum puUTUHramm, MerLWwuii ognHaKoBble

rabapuTHO-NpUCoOeaNHUTENBHBIE pa3Mepbl C PAacX04OMEPOM, BMECTO KOTOPOro BCTaBka MOHTMpyeTcs Ha UT
npuv HeOBXo0ANMOCTH.

3.9 OTtceyka manoro pacxoga: 3HavyeHue pacxoa, 3ajaBaemMoe B pacxof4oMepe, HKe KOTOporo
pacxo v npupalleHMe Macchl Mo NokasaHMsIM pacxogomepa paBHbl HYIHO.

3.10 Pabouve ycnosus: MapameTpbl NOTOKA 1 Cpefbl B MECTE pa3MeLLEHMs pacxogomepa.

3.11 M3mepsiemass cpefga: XuokocTb, ras wWnu nap, Haxogdwmecs B OAHOMA3HOM COCTOAHUW,
npoTtekawLme Yyepes UT, B KOTOPOM yCTaHOBMEH pacxogomep.

3.12 O6bemHoe rasocogepxaHue: OTHoweHne obbemHoOro pacxoga (ob6bema) rasoBon chasbl
K 06beMHOMY pacxofy (06bemy) rasoXnakoCTHOM CMECH.

3.13  VY3en ydyeTta: KoMnnekT cpencTB U3MepeHWid U yCTPOWCTB, obecnedmBatoLmin y4eT pacxopa
W KONMYecTBa cpefpl, a Takke, Npu HeO6XOAMMOCTU, ONpeaeneHne ee nokasartenen kKayecTsa.

3.14 ¥Y3en koMMepyecKkoro y4yeTta: Y3en y4yeTta, npegHasHayeHHbl Ons NpoBefeHUs B3aUMHbIX
pacyeToB Mexay NPOoAaBLIOM M NMoKynaTesnem.

3.15 ¥Y3en xo3pacdeTHOro yyeta: Y3en ydyeTa, nNpedHasHa4yeHHbln AONS NPOBeAEHUS OLEHKU
3KOHOMMYECKOW OEeATENbHOCTU BHYTPY OpraHn3aumm nonb3oBaTerns pacxogomepa.

3.16 Y3en TexHonormyeckoro yyeta: Y3en ydveTta, npegHasHadeHHbI Ofs M3MepeHus pacxopa
N KONn4yecTBa cpenpbl B TEXHONMOMMYECKNX LeNnsax BHYTPU OpraHu3auum nonb3oBaTens pacxogomepa.

3.17  YcrnoBHO NOCTOSIHHOE 3Ha4YeHue napameTpa: 3HadeHne napameTpa, NPUHNMaeMoe B KavyecTBe
NOCTOAHHOIO Ha onpefeneHHbIN Nepuos BpeMeHun (Hanpumep, Ha CyTKu, Heaento, MecsL,).
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3.18 KoHTpomnb MeTponorMyecknx xapakTepucTuk cpeactasa namepeHunin: CnndeHue B nepmoa Mexay
noBepkamu nokasaHuin pabodero M KOHTPOSbHOrO CPeACTB M3MEPEHUN C LeNbl YyCTaHOBNEHMS NMPUrOAHOCTH
paboyero cpefcTBa M3MEPEHUS K JanbHENLLEen SKCryaTaumm.

4, O60o3Ha4eHus.
OCHOBHbIE yCNOBHbIE 0603HAYEHUS], NPYMEHSIEMbIE B NPUINOXEHNW, NpuBeaeHbl B Tabnuue U.1.
Tabnuua N.1 - OcHoeHbIe ycrioeHbie 0603HaYeHUSs
YcnoeHoe
Benu4yuHa EduHuubl usmepeHus
o603Ha4YeHue
eaVHMLAa n3mMepeHns
Vv 3HayeHne KOHTpPONUpyeMoro napameTpa
KOHTpONMpyeMoro napameTpa
f YacTtoTa BbIXOAHOMO CUrHana Ha 4acTOTHO-UMMYSIbCHOM My
BbIX0oge

w LleHa nmnynbca n/vmn (kr/vimn)

N KonnyecTtso numnynscos -

I 3Ha4eHne Toka Ha TOKOBOM BbIXOAE MA

0 OTHoCHTENBHAsA NOrPELLHOCTb %
5. MeToa nsmepeHun
51 MeTon n3MepeHMn OCHOBaH Ha W3MEPEHUW 4YacTOTbl BUXPEW, OOpasyrLUXCS B MNOTOKE

n3mepsiemMon cpeabl B NPOTOYHOWN YacTh 3a TeNnom ob6TekaHus.
5.2 Pacxogomep namepsieT 06bEMHbBIN pacxod 1 06bEM XMAKOCTEN, ra3os 1 napa.
5.3 Pacxogomep BbluMcngeT maccy, MacCoBbIN pacxof, MAOTHOCTb B paboymnx yCcnoBusix, a Takke
pacxop (06beM), MpUBEAEHHBIN K CTaHOAAPTHBIM YCIIOBUSIM.

6. TpeboBaHusa kK 6ezonacHoCTy.
6.1 K npoBedeHui0 MOHTaxa MW BbIMOSIHEHWIO MW3MEPEHUI [OMycKalTCa fuvua, WU3ydmBlIne

SKCNNyaTaUMOHHYI0 [OKYMEHTAUMI0O Ha pacxogomep W BcriomoraTenbHoe obopyaoBaHve, npolleflimve
WHCTPYKTaXX MO TexHuke 6e30nacHOCTM, MOMyuYMBLUME [JOMYCK K CaMOCToATenbHOW paboTte, 3Hawwwme
TpeboBaHNsi HOPMATUBHbIX JOKYMEHTOB.

6.2 Mepen  Havanom paboTr  HeobGXxoaMMO  NPOBEPUTbL  COOTBETCTBUE pacxogomepa
3KCnayaTaunoHHOM [JOKYMeHTauuu, HanmuMe U UeSfIoCTHOCTb MapKUMPOBOK B3pbIBO3ALLUTLI, KPeneXxHbIX
3MNeMeHTOB, LeNoCTHOCTb 0600YeK U KOPNYyCoB pacxogomMepa.

6.3 Mpn MOHTaxe wn 3KchfyaTaumm pacxogomepa [OOMMKHbl  cobntogatecss  TpeboBaHus
NpOMbILLNIEeHHON 6e30nNacHOCTN, OXpaHbl Tpyaa, B3pbiBo6e30NacHOCTU, NoXapHON 6e30NacHOCTU U CaHUTapHO-
TEXHUYECKUX NpaBuI COrnacHoO AeNCTBYOLEMY 3aKOHO4ATENbCTBY.

6.4 YcTaHoBKa M AeMoHTax obopygoBaHus Ha WT, npoBegeHne PEMOHTHbIX paboT [OIMKHbI
NPon3BOAUTBLCA TOMBLKO Ha pasrpyXeHHbIx no aasneHuto AT. AT, B KOTOPbIX MOXET coaepKaTbCs OnacHbIn ras
OOIMKHbI ObITb NpeABapUTENBHO NPOAYTHI BO3AYXOM UM MHEPTHBLIM ra3oMm.

6.5 PykoBoacTBO MO 3KkcnnyaTaumyM pacxogomMepa [AOMKHO ObiTb AOCTYMHO OOCNyXMBAKOLEMY
nepcoHany.

7. TpeboBaHusa K nepcoHany

7.1 K nogrotoBke M BbLINOMHEHUIO M3MepeHUIA, 06paboTke MX pe3ynbTaToB AOMYCKAKTCS nuua He

monoxe 18 neT, npowedwune uenesoe o6ydeHne npodeccumn, MHCTPYKTaXK Ha pabovyemM MecTe, MHCTPYKTaX Mo
oxpaHe Tpyaa, TexHUKe 6e3onacHoOCTH, NoXapHoW 6e30NacHOCTU, MPOBEPKY 3HAHWIA N MEOULMHCKUA OCMOTP.

7.2 OGcnyxuBatoLmii nepcoHan AofmkeH ObiTb 3HAKOM C COAEePXaHMEeM HaCTOSILLEro pyKOBOACTBA
Mo aKcnnyaTtaunm.

8. MeToavka BbINONHEHUSA N3MEPEHMS pacXoda U KONUYeCcTBa XUAKOCTEN U ra3os.

8.1 YcnoBus BbIMONHEHUSA U3MEPEHUIA.

8.1.1 Wamepsiemas cpega.

8.1.1.1 UsmepsieMon cpeon ABNATCA XUOKOCTb, ra3 Unu nap, HaxoAsLmnecs B YCroBUSX U3MEPEHNI
B 0AHOa3HOM COCTOSIHUMU.

8.1.1.2 BO3MOXHOCTb MPUMEHEHNS pacxogomepa [AofkHa ObITb cornacoBaHa C M3roToBUTENEM B
cnegylowmux cnyvasx:

Npy USMEPEHUN KUAKOCTHU:

. XUOKOCTb SBMAETCA KOPPO3WMOHHO-aKTMBHOM K MaTtepuanam fetanei pacxogomepa,
KOHTaKTUPYIOLLMX C M3MepPsieMOoi cpeaoN.

o XNIOKOCTb ABNAETCA abpasnBHON;

o paboure ycrnoBusi 63K K TOUYKE KUMEHWUS XKMUOKOCTHU;

npy M3MepeHun rasa:

www.emis-kip.ru/ru/prod/ev200




- 3MUC-BUXPb 200

B rase MOBbILLIEHHOE COoAepXaHue cepbl UM cepoBoaopoda, MpuBoAsLLee K KOPPO3NOHHOM
aKTMBHOCTU cpenbl;

. B rase NpUCYTCTBYIOT 3NIEMEHTbI ranioreHHoro psga (xmop, 6pom u 1.4.);

o MHble KOMMOHEHTbl ra3a 4ABNAKTCA KOPPO3MOHHO-aKTUBHbLIMM K MaTtepuanam p,eTane|7|
pacxofoMepa, KOHTaKTUPYIOLLMX C U3MEPSIEMON Cpeaowu;

. pabouve ycnosusi 6nmskun K TOYKE pocChl rasa.

8.1.2 Ycnosusa npUMEHEHNS pacxogoMepoB

8.1.2.1 lMpn un3MepeHUn pacxoda XuOKocTu, ANA MUCKNoYeHna nossreHms B WT rasoBon pasbl
HeobxoaMMo obecneyvnTb TeMMnepaTypy NpoLecca HMXe TOYEK KUMEHMS MO BCEM KOMMOHEHTaM XuakocTtu. Ons
WCKMIOYEHNST KaBUTaLumMmM HeobXxoanmo BbINONHATL pekomeHgaumm n.2.1.5.

8.1.2.2 Ycnosus npumMeHeHnsa pacxogomMepa OOMKHbI COOTBETCTBOBAThL TPeOOBaHMAM, YCTAHOBMNEHHbIM
K cneaylLlmMm xapakTepucTukam: gaBneHuto, TemnepaTtype, NNoTHOCTM M CKOPOCTU NOTOKAa rasa; AaBrieHuio,
TeMnepaType 1 BIaXXHOCTU OKpY>KaloLLen cpeapbl; XapakTepucTMkam aHeprocHabXeHus, 4ONyCKaeMblM YPOBHSAM
HaMNPsPKEHHOCTUN AMNEKTPOMAarHUTHbIX NOMen, MHAYCTpUanbHbIX paguonomex n snbpaumii.

8.2 [MoaroToBka K BbINOSIHEHNIO N3MEPEHMIA.

8.2.1 BbIbop ncnonHeHus pacxogomepa

8.2.1.1 [onyckaeMbIi guana3oH pacxoga OnpedensioT B COOTBETCTBUM C Tabnuvuen 1.3 HacTosLwero
PykoBoacTBa no akcnnyataumm Ans COOTBETCTBYIOLLEro UCMOMHEHUSA pacxogomMmepa.

8.2.1.2 lNMpu BbIOOpe TUMOpa3mepa pacxogomepa HeobxogMmo pykoBoacTBoBatbeca n.1.5.2
HacTosLero PykoBoacTea Mo aKkcnnyaTtaunm.

8.2.2 Bblbop pasmelleHns pacxodoMepa, MNOArOTOBKY M3MEpUTENbHOro TpybonpoBOAa, MOHTax
pacxogomepa npou3BoasiT B COOTBETCTBUM C N.2.2 HacTosiwero PykoBoacTBa nNo aKkcnnyatayuu.

8.2.3 T[lepepn BbINOMHEHNEM M3MEPEHUI MPOBEPSIOT COOTBETCTBME:

L] 3KCnnyaTauMoOHHbIX XapaKTepUCTUkK npuMeHAaemMoro pacxogomepa pealribHbIM YCIOBUAM
N3MepPEeHnA NOTOKa XXMOKOCTUN UInn rasa (TeMHepaTypa, AaBJieHne, CKOpPOCTb NMOTOKA, KOMMOHEHTHbIN COCTaB);

. MOHTaXa pacxogomepa mn. 2.2 HacTosLLEero PyKOBO,D,CTBa no aKcnnyartauuu;

. ANEKTPUYHECKUX NOLKITOYEHWIA COrflacHo PyKOBO,D,CTBy no aKkcnnyatauun Ha SﬂeKTpOHHbIVI 6ok

COOTBETCTBYIOLLErO UCNOMHEHUS.

8.2.4 TlpoBoAAT npPOBEpPKYy repmMeTMYHOCTU U3MEPUTENBLHOro TpybonpoBoaa B COOTBETCTBUU
C AENCTBYIOLLEN HOPMATUBHOW AOKYMEHTaLNEN.

8.25 C nomouwpto MO «3IMUC-UHTerpaTop» BbINOMHAKT HACTPOWKY MNapameTpoB 3SMEKTPOHHOro
npeobpasoBarens:

o yCTaHaBnvBalT OTCEYKY MO MWHMMArbHOMY pacxody, No MUHWMarnbHOW amnnuTyae curHana
(npn HeobxogumocTw);

o HacTpauBaloT napameTpbl (punbTpauum curHana ¢ ceHcopa B 3aBUCUMOCTUM OT Hamnmuums u
YPOBHSI MOMeEX;

o HacTpauBaloT BbIXOAHbIE CUrHarbl pacxogoMepa B COOTBETCTBMM C napamMeTpamu BXOOHbIX
CUrHanoB BTOPMYHOro 06opyaoBaHuUs;

. HacTpamBaloT napameTpbl Uudposoro nHtepgenca (Modbus mnu HART) B COOTBETCTBUM C
napameTpaMmu MHTepderca BTOPUYHON annapaTypsl;

o HacTpauBaloT napameTpbl OTOBpaxeHUs pe3ynbTaToB U3MEPEHNA Ha BCTPOEHHOM AUCNIee.

8.3 BbinonHeHue namepeHuii

8.3.1 Pacxogomep BbINOMHAET U3MepeHne cnegyowmx napaMmeTpoB NoToka cpeabi:

o 06beMHbIV pacxog,;

o obbem msmepsiemMoOn cpefdbl, Npollefliein Yyepes pacxogoMep 3a BpeMs M3MepeHus nocre

cbpoca COOTBETCTBYIOLLEIO CyMMaTopa;

8.3.2 Ha ocHoBaHuM OaHHbIX C NOAKIIOYEHHbIX BHELUHUX UM BCTPOEHHbLIX OaTYMKOB TemnepaTtypbl U
OaBreHns unu no BBEAEHHbIM (PUKCUPOBAHHLIM 3HAYeHUAM [aBrneHus, TemnepaTypbl U MNIOTHOCTU
n3mepsiemMon cpefbl paccynTbiBaOTCA criefytolme napameTpbi:

° MaccOBbIN pacxog;

. Macca u3mMepsieMol cpedbl, Mpolledlleli Yepe3 pacxodoMep 3a BpeMsi U3MepeHust nocre
cbpoca COOTBETCTBYHOLLETO CyMMaTopa;

. 0O6BbEMHbIV pacxof, NPUBEAEHHbIV K CTAHAAPTHLIM YCMOBUSIM;

. 06beMm, n3amepsieMon cpebl, NPMBEAEHHbIN K CTaH4APTHBIM YCITOBUSIM.

8.3.3 PesynbTtatbl uU3MepeHWin CUUTLIBAKOT MO YaCTOTHOMY, WUMMYMbCHOMY, TOKOBOMY BbIXOOHbLIM
curHanam, undposbim npotokonam Modbus RTU unu HART unu ¢ gucnnes pacxogomepa.

8.4 Mpeobpa3oBaHmne BbIXOL4HbIX CUTHAINOB pacxo4oMepa B 3Ha4YeHUS U3MEPSIEMbIX BEMWNYMH

8.4.1 Tlpeobpa3oBaHne 4aCTOTHOrO BbIXOAHOIO CUrHana B MokKasaHWsi 0ObEMHOro WMAM MaccoBOro
pacxofa (ganee — namepsiemas BenuyuHa, VIB) BeinonHsercs no dopmyne:

f, )

raoe V — 3HayeHne nsmepsemon BenmunHbl, M3/4 (T/4);
Vmax — makcumarbHOe 3Ha4YeHe M3MepPSeMON BENNYMHbI, M3/4 (T/4), COOTBETCTBYHOLLEE YaCTOTE

_ Vmax
Fmax

Fmax;
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Fmax — makcumanbHOe 3Ha4YeHne YacToTbl BbIXOAHOro curHana, 'y, Fmax=10000u;

f — 3HaueHne YacToTbl BbIXOAHOrO curHana, u.

3HaveHne Vmax 3agaeTcsi Nnpu HacTPoWKe YacTOTHOrO BbIXOAHOrO CUrHamna pacxogomMepa U MOXET
ObITb NU3MEHEHO NONb30BaTENEM.

8.4.2 [lpeobpasoBaHMe MMMNYNbLCHOIO BbIXOAHOMO CUrHana B nokasaHus 06 beMHOro unm mMaccoBoro
pacxoaa (oanee — usamepsemas senuunHa, VIB) BeinonHseTcs no opmyne:

V=36-f-w M.2)

roe V — 3HayeHne nsmepsieMon BenuumHbl, m3/4 (T/4);
f — 3HayeHme 4YacToThbl BbIXOAHOrO curHana, Iu;
W — LeHa umnynbsca, n/umn (kr/umn).

8.4.3 [lpeobGpa3oBaHMe MWMMYNbCHOrO cCuUrHana B Moka3aHus obbema wunu Maccbl (ganee -—
namepsiemas senvunHa, NB) BeinonHaeTcs no chopmyne:

V=N-w, (1.3)

roe V. — 3HadeHue wuamepsiemon BenuumHbl, ea.MlB — obbem wunn macca uamepsiemon cpegbl,
npollelune Yepes pacxogoMep 3a BpeMsi USMEPEHUS;

N — 4ncno MMNynbCoOB Ha BbIXxOAe pacxogoMepa 3a BpeMsi U3MepeHus;

W — ueHa umnynsca, eg.MB.

3HayeHne w 3agaeTcs Npu HacTPOMKe MMMYNbCHOrO BbIXOQHOMO CUrHasma pacxogomepa U MOXET ObITb
M3MEHEHO Nonb3oBaTesnem.

8.4.4 Tlpeobpa3oBaHMe TOKOBOrO BbIXOAHOrO CUrHama B MOKa3aHWss OObEeMHOro MM MaccoBOro

pacxofa, AaBneHusa unu TemnepaTypbl (ganee — nuamepsiemasi BennynHa, VIB) BoinonHsaeTcs no gpoopmyne:
V= (1-4)- (Vmax—Vmin), (M4)
16

roe V — 3HavyeHune nsmepsiemMon BennymHel, ea.nB;

| — 3Ha4YeHWe ToKa Ha BbIxofe pacxogomepa, MA;

Vmax — 3HadyeHne uamMepsaemon BenuyuHbl, cooTBeTcTBytowee 20 MA, eg.MB — no ymonyaHuio
HacTpamBaeTCcs Ha MakcuMarnbHOe 3HayYeHWs pacxofa, AaBrneHus unu Temnepartypsl;

Vmin — 3HauyeHve wusMepsieMoV BenuuuHbI, cooTBeTcTBylowee 4 MA, eaMMB — no ymonyaHuio
HacTpanBaeTcs Ha 0.

3HayeHnss Vmin, Vmax 3agatoTcs Npy HacTPOWMKe TOKOBOrO BbIXOAHOIO CUrHamna pacxogomMepa u MoryT
ObITb M3MEHEHBI NOMb30BaTENEM.

8.4.5 [lo undpoBomy kaHany cBasn RS-485 namepsiemble BenuUMHbl NepefalnTcs B BUAE YUMCMOBbLIX
3Ha4YeHun, eOUHULBI N3MEPEHUS YKasaHbl B KapTe perncTpos.

8.4.6 o undpoBomy kaHany ceasn HART usamepsemMble BenuUMHbI NepegarnTcs B BUOE YMCIIOBbLIX
3Ha4YeHUN ¢ eaMHULaMU U3MEPEHUS.

8.5 KoHTpOmnb TOYHOCTY pesynbTaToB U3MeEpPEeHUn

8.5.1 O6Lwwme nonoxeHuns

8.5.1.1 Pacxogomep NoAasIeXxuT nosepke B COOTBETCTBUM (o MeTOOUKON NnoBepKn
5B-200.000.000.000.00 MIT.

8.5.1.2 PernameHT KOHTpONS TOYHOCTM pPe3ynbTaToOB W3MEPEHUW u3naralT B WHCTPYKLUUW NO
akcnnyaTaumm y3na ydera.

8.5.1.3 KoHTponupyloT cnegytoLwimne nokasatenu:

o oTcytcTBMe c6oOeB nMokasaHui pacxogoMepa MnyTeM WX Nepuoguyveckoro CnuyeHus ¢
nokasaHusaMn aHanornyHeix CU, ycTaHOBNEHHbIX Ha apyrux UT, unu cpaBHeEHUSA nokasaHwui ¢ gyonvpytoLlen
cucTemomn (Npu ee HanNMuuKn) NSMepeHnn pacxoaa cpeapl;

. METPOSIorM4yeckme xapakrepucTmku (ganee — MX) pacxogomepa;

. pacxog nsmepsiemon cpegpbl yepes VT, pabouve gaBneHue v TemnepaTypy, KOTOpble OOMKHbI
Haxo4uTbCH B Mpegenax yCTaHOBMNEHHbIX ANana3oHoB;

. BbINOMHEHNe TpeboBaHWIN YCNOBUIA M3MEPEHWIA.

8.5.1.4 UHTepBanbl npoBeAeHunss odepedHoOro KoHTpons MX ycraHaenuBalT C y4eTOM YCNoBUMA
aKcnnyaTaumMm pacxogomepa u TpeboBaHWM K TOYHOCTM W3MEPEHWUM MO COrfacoBaHWIO 3aMHTEPECOBaHHbIX
CTOPOH. BHeouepeHOM KOHTPOSb MPOBOAAT N0 TPeOOoBaHMIO OAHOM U3 CTOPOH.

8.5.1.5 KoHTponb MX pacxogomepa He OOMmKeH NpenaTcTBOBaTb NPOBEAEHUID U3MEPEHUN pacxoda B
YCTaHOBMEHHOM NopsKe.

8.5.2 KoHTpOnb MeTponornyeckux xapakrepuctmk pacxogomepa

8.5.2.1 KoHtponb MX pacxogomepa npoBogutcs NO TpebOBaHUO HOPMATUMBHbBIX OOKYMEHTOB
nons3oBartens.

MpuMeHsI0T cneaytoLne BapuaHTbl YCTAHOBKM KOHTPOMNBHOMO CpeacTBa n3mMepeHui:
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a) Ha paboyem UT po unu nocne pabodvero pacxogomepa Ha nepuop koHTpona MX pabouero
pacxogomepa. ocne KOHTPors BMECTO KOHTponbHoro CU ycTaHaBnMBalOT MOHTaXKHYHO BCTaBKY;
0) Ha KoHTporbHOM WT, nocrnegoBaTenbHoe COeAMHEHME KoToporo ¢ pabounmu  UT

o6ecneynBaloT C MOMOLLIO AOMOSTHUTENBHON TPYOHON 06BA3KM.

KoHTponbHoe CU MOXeT yCcTaHaBnUBaTbCS KaK CTaUMOHApPHO, TakK M BPEMEHHO, Ha Mepuog KOHTPONs
MX pabouyero pacxogomepa. B crnyyae BpeMeHHOW yCTaHOBKM Mocne koHTpona MX pacxogomepa BMECTO
KoHTponbHoro C/ yctaHaBnuBarOT MOHTaXHYO BCTaBKY.

8.5.2.2 MNMpn npoBegeHMM KOHTPONS MPOBOAAT HE MeHee Tpex W3MEPEHUNn KOHTPONUPyemMoro
napameTpa npouecca (06bEMHOro UM MaccoBoro pacxoga, obbema, macchl, JaBfeHns UM TemMnepaTtypbl)
npu ctabunbHOM 3HayeHun pacxoga. Npu kaxgom namepeHmn obecneymBaloT BpeMs usmepeHns He meHee 60
cekyHaA unu Habop He MeHee 1000 uMNynbCOB MpY MCMOMb30BaHUM YACTOTHO-UMMYSLCHOMO BbIXoAa
pacxogomepa.

8.5.2.3 Pe3ynbTaT KOHTPONA CUYNTAIOT MOMOXUTENbHBIM, €Crn ANS KaXA0ro U3MepeHus BbINonHAeTcA

ycrnosue:
|@| -100% < /62 + 82, (1.5)
CK

rae Vi — 3HauYeHne KOHTponNnpyemoro napameTpa npowecca no nokasaHmsaM pacxogomepa;

V¢ — 3Ha4YeHve KOHTPOoNMpyemoro napameTpa npowecca no nokasaHusM KOHTponbHoro CU;

e — Mpeden OTHOCUTENbHOW MOrpelHOCTU KOHTponbHoro CU npu mM3MepeHun KOHTPOMMpyemoro
napameTpa (BKMoYas MOrPeLUHOCTb BTOPUYHOM annapatypbl) (ykasblBaeTcs B AOKYMEHTauuu Ha cpencTBo
KOHTpONs);

8¢ — npegen OTHOCMTENbHOW MOrPELWHOCTN pacxogomepa Mnpyu  U3MEPEeHUUW KOHTPONMPYEMOro
napameTpa (BKMoYas NOrpewHOCTs BTOPMYHOW annapaTypbl).

8.5.2.4 Ecnn ycnoBuWe He BbIMNOSNHAETCA ANA OQHOrO M3 M3MEPEeHWW, ero pesynbTaT WCKIYalT u
NpOBOAST OAHO AOMNOMHUTENBHOE U3MEPEHME.

8.5.2.5 lMpu HecobnogeHnn ycnosus Ansa OByxX W Oonee wn3MepeHWn M B Criydyae MNOBTOPHOMO
HEBbLIMONHEHWS OOMOMHUTENBbHOrO W3MEPEHUS BbISICHAIOT MPUYMHY, BbI3BaBLUYIO HEBLIMNOMHEHME YCIOBUS,
NPVMHUMAOT MePbl N0 ee YCTPaHEHMNIO 1 NPOBOAAT NOBTOPHbLIN KOHTPOSb.

8.5.2.6 lpu oTpuuatenbHOM pesyrnbTaTe MOBTOPHOrO KOHTPOSSA PacxXxO4oMep MOANEXWT PEMOHTY U
BHEOYepeaHOWN NpoBepKe Unn kanvbpoBske.
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