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HacTosilee pyKOBOACTBO MO 3KChnyaTauuym npegHasHavyeHo Ansi M3ydeHust yCTponcTBa, paboThl,
npaBun 3JKCnyaTtaumm, TEXHUYECKOro oOCMyXMBaHMA W MOBEpPKM npeobOpasoBaTenen pacxofa BUXPEBbIX
«3MUC-BNXPb 200 (3B-200)» mogudukaumm 3B-205 (B ganbHenwem «npeobpasoBaTenby», «pacxogoMep»).

B pykoBOoAcCTBE NoO 3KcnnyaTaumMv NpUMBEAEHbl OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKKU, YKa3aHus No
NPUMEHEHNIO, YKa3aHUA Mo MOBepKe, NpaBuiia TPaHCMOPTUPOBAHUSA U XpaHEeHUs, a Takke Apyrne CBedeHus,
HeobxoauMmble onsi obecneyeHnst NpaBUbHONM 3KCNIyaTaumm npeobpasoBaTens pacxona.

KoHCTpyKkumMs npeobpasoBaTtensi MOCTOSIHHO COBEPLUEHCTBYETCs, MO3TOMYy Yy npuobpeTteHHoro Bamu
npubopa MoryT ObiTb He3HAYUTENbHbIE OTNNYMS OT NPUBEOEHHOro B HACTOSILLEM OOKYMEHTE OMUCaHusi, He
BNMsiIOLLME Ha paboTOCNOCOBHOCTL, TEXHUYECKNE XapaKTepUCTUKN 1 yaobCcTBO paboThl.

lMepeyeHb [OKYMEHTOB, Ha KOTOpble [aHbl CCbUIKA B HACTOSILEM PYKOBOACTBE, NpPUBEOEH B
npusioXKeHuu A.

Jlloboe ucnonb3osaHue Mamepuana Hacmosiueao u30aHus, [OfHOe Unu  YacmuyHoe, 6e3
MUCbMEeHHO020 paspeweHusi npasoobnadamerns 3anpewaemcs.

UN3zeomosumenb ocmassisem 3a cobol npaso  6HOCUMb  U3BMEHEHUSI 8  KOHCMPYKUUIO
npeobpaszosamerns, He yxydwaruwue e20 nompebumenbckux kKadecms, 6e3 npedeapumeribHO20
y8ed0oMIIEHUS.
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1 ONMMCAHUE N PABOTA

1.1. HasHauyeHue npeobGpa3oBaTensa pacxoaa

1.1.1 lpeobpasoBatenn pacxoga 3B-205 npegHasHayeHbl Ons M3MepeHnss o6bEMa M OOBLEMHOrO
pacxoga XWAOKOCTEW, rasoB, (MPMPOLQHOrO rasa, MOMYTHOTO HeMTAHOro rasa, BO3gyxa M Ap. rasos),
HaCbILEHHOMO M MeperpeToro napa, arpeccuMBHbIX cpeq npu paboveM gasrneHun n paboyen TemnepaType B
pasnuyHbIX OTpacnsix NPOMBbILLIIEHHOCTH, B COCTaBe CHETYMKOB rasa u napa.

lMpeobpasoBaTenu pacxoga MOryT MCNONb30BaTbCs B COCTaBE aBTOMATUYECKMX CUCTEM yrpaBneHus 1
KOHTPOMS W NOKamnbHbIX CXemMax aBToMaTtu3auuMuM C MUCNONb30BaHMEM YacTOTHO-MMMYMbCHOrO CUrHana no
FOCT 26.010, Tokosoro curHana no FOCT 26.011 v undposoro curHana ModBus (RS485, USB) n HART.

1.1.2 Tlo meTogy u3MepeHuss npeobpasoBatenn 3B-205 saBnATCA MNOrpyXHbIMA UM MMEKT Kopg
ucnonHeHus «IMP». Mo meToay namepeHusi NnorpyxHole npeodbpasosateny OB-205 cootBeTcTBYOT [OCT 8.361.

1.1.3 lMpeobpasoBaTenn pacxopa npegHasHaveHbl Ans M3MepeHus obbéma n obbEMHOro pacxoga
cpefbl, UMetoLLEeN cneaytoLme napameTpsbl:

1) TemnepaTtypa oT MuHyc 40°C go nntoc 250°C; ucnonHeHusa no Temnepatype u cOOTBETCTBYOLLME NM
TemnepaTtypHble Anana3oHbl U3MepseMoi cpeabl NnpuBeaeHsbl B mabnuye 1.1.

Tabnuua 1.1- UcnonHeHus1 no memnepamype usmepsiemol cpeodbl

O T T T T ) Temnepamypa usmepsiemoli cpedsl, °C
mewmmnepamype MUHUMaJibHasi MakcumarsibHas
«85» - 40 +85
«100» -40 +100
«135» - 40 * 135
«200» -40 +200
«250» - 40 +250

2) n3bbiTouHOE AaBreHne He bonee 2,5 MlMa

3) cogepxaHue mexaHu4eckux npumecei He 6onee 250 mr/m3 ans rasa u He Gonee 1 /N ANS XUAKOCTY;

4) cogepXaHue rasoBbiX BKIMIOYEHWI B XUOKOCTM He Gonee 2,5% no obbémy ans npeobpasoBatenen
knacca To4HocTh 0,5% n He Bonee 4% anst npeobpasoBaTenen knaccoB TouHocTM 1 1 1,5%. MNpu cogepxaHun
raszoBbix BkMoyeHun Jo 10% no o6bEmy nomnHas OTHOCUTENbHAs NOrPELLHOCTb He npeBbiwaeT £5%;

5) AMHamuyeckasi BA3KOCTb cpedbl He Bornee 7 MlNa*c onsa XunakocTtewn;

6) namepsiemas cpefa no CBOMM CBOWCTBaM He JOMMKHa BbI3biBaTb KOPPO3UM y MaTepuarna npoTOYHOM
yacTu npeobpasoBaTtens pacxoja.

1.1.4 MNpeobpasosaTenu pacxoda obLLENPOMBbILLNIEHHOrO UCMOMHEHNS NpeaHasHayeHbl Ans paboTsbl BO
B3pbIBOOE30NACHbBIX YCIIOBUSX.

lMpeobpasoBatenu B3pbIBO3aALLMLLEHHOrO wucrnonHeHns BH npegHasHadeHbl gna  paboTbl  BO
B3PbIBOOMACHLIX YCMOBUSX CO B3pblIBOOMACHLIMU cMecamu noarpynnbl 1IC, umeloT BuAg B3pbIBO3AWNTHI
«B3pbIBOHENPOHMLaemasi 06omnoyka» n Mapknposky B3pbiBodawmnTel «1 Ex d IIC (T2-T6) Gb X» un «1 Ex d [ia
Ga] lIC (T1-T6) Gb X».

[MpeobpasoBaTtenn B3pbIBO3aALLMLLEHHOTO uUcNofnHeHnss ExB npepgHasHayeHbl ana  paboTbl BO
B3PbIBOOMACHbLIX YCIOBMSAX C B3pbIBOONACHBIMU cMmecaMu nogarpynnsl 1B, wvmeoT BuA B3pbIBO3AWUTHI
«mnckpobesonacHas anekTpuyeckas Lenb» U MapkupoBKy B3pbiBo3awmTbl «1 Ex ib 1IB (T2-T6) Gb X».

lMpeobpasoBaTenu B3pbIBO3ALMULLEHHOrO uUcnonHeHns ExiaB npegHasHayveHsl ans paboTbl BO
B3PbIBOOMACHLIX YCIMOBMSAX C B3pblBOONACHBIMW CcMmecaMu nogarpynnsl 1B, wvmeloT BuA B3pbIBO3AWUTHI
«unckpobesonacHasi anekTpuyeckas Lienb» U MapkUpoBKy B3pbiBo3awmutbl «1 Ex ia IIB (T2-T6) Gb X», «0 Ex ia
IIB (T2-T6) Ga X».

[MpeobpasoBaTtenn B3pbiBO3aLLMLWEHHOIO ucnonHeHns ExiaC npegHasHayeHnbl Onsi paboTbl BO
B3PbIBOOMACHbIX YCIMOBMSAX C B3pblBOONACHbIMU cmecamu nogarpynnel 1IC, wvmeloT BuA B3pbIBO3AWMUTHI
«mnckpobesonacHas anekTpuyeckas Lenb» U MapkupoBKy B3pbiBo3dawuTtbl «1 Ex ia IIC (T2-T6) Gb X», «0 Ex ia
IIC (T2-T6) Ga X»

MpeobpasoBatenu B3pbiBO3aLUMLLIEHHbIX UcnonHeHnn Exdia u Exdib npegHasHayeHbl onst paboTbl BO
B3PbIBOOMACHbIX YCIOBUAX C B3PbIBOOMACHbIMW cMecsiMv noarpynnbl 1IC, nmeoT KOMOVMHMPOBAHHLIA BUA
B3pbIBO3ALLUMTbl  «B3pbIBOHENPOHMLAeMas o6onoyka» W «uUckpobesonacHasi oneKkTpuyeckass LUenb» WU
MapKkupoBkKy B3pbiBo3awmTbl «1 Ex d ia lIC (T1-T6) Gb X» n «1 Ex d ib 1IC (T1-T6) Gb X» COOTBETCTBEHHO.

Pacxogomepbl  B3pbiBO3awulieHHoro  ucnonHeHus BHIIC npegHasHaveHsl gna  paboTtbl  BO
B3PbIBOOMACHLIX YCIOBUSAX CO B3pblBOONACHbIMU cmecamu nogarpynnsl 11IC, nmeloT BuA B3pbIBO3AWNTHI
«B3pPbIBOHENPOHML@eMasi 060/104Ka» U MapKUPOBKY B3pbiBo3awwnTbl « 1Ex tb [IIC T300 °C...T85 °C Db X».

Pacxogomepbl  B3pbiBO3alLMleHHOro  ucnonHenms ExIIIB  npegHasHadeHbl ana  paboTel  BO
B3PbIBOOMACHbIX YCIOBMSAX CO B3pbIBOONACHbIMU cmecaMu nogarpynnsel 11IB, vmeoT Bua B3pbiBO3aAWUTHI
«unckpobesonacHasi anekTpuyeckas Lenb» 1 MapkupoBKy B3pbiBo3awmTbl «EX ib 11IB T300 °C...T85 °C Db X».

Pacxogomepbl  B3pbiBO3allMweHHOro ucnonHenms ExINC  npegHasHadeHbl and  paboTel  BO

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



http://www.emis-kip.ru/ru/prod/ev200
kodeks://link/d?nd=1200023309
kodeks://link/d?nd=1200023310
kodeks://link/d?nd=1200005700

B >M1C-BUXPb 200

B3PbIBOOMACHbBIX YCMOBUSX CO B3pbIBOOMNAacHbIMM cMecamu noarpynnel [[IC, vmeloT BMA B3pblIBO3ALUUTHI
«mncKkpobesonacHasi anekTpyuyeckas Lenb» U MapkUpoBKy B3pbiBo3awwmTbl «Ex ib 11IC T300 °C...T85 °C Db X».

Pacxogomepbl  B3pbiBO3awuLLeHHOro wucnonHennss ExialllB  npegHasHadeHbl gna  paboTtbl  BO
B3PbIBOOMACHbIX YCIOBMSAX CO B3pblBOONACHbIMW cmecaMu nogarpynnel 11IB, nmeloT Bua B3pbIBO3AWNTHI
«nckpobesonacHas anekTpmyeckas Lenb» U MapkupoBKy B3pbiBo3awwmTbl «Ex ia [lIB T300 °C...T85 °C Db X».

Pacxogomepbl  B3pbiBO3awmeHHoro ucnonHeHnss ExialllC  npegHasHadeHbl gnsa  paboTtbl  BO
B3PbIBOOMACHbBIX YCMOBUSX CO B3pbIBOOMAcHbIMM cMecamu noarpynnel [IC, vmeloT BMA B3pbIBO3ALUUTHI
«unckpobesonacHasi anekTpmyeckas Lienb» U MapkUpOBKY B3pbiBo3awwmTbl «Ex ia [IIC T300 °C...T85 °C Db X».

OcobeHHocTM obecneyeHus B3pbiBO3awWwuThbl npeobpasoBaTtenen onucaHbl B n.1.3 «ObGecneyeHue
B3pbIBO3ALLMTbI».

1.1.5 TlNpeobGpa3oBaTenu pacxoda WMEKT CTeneHb 3awuTbl OT BO3OENCTBUS OKpyXatolleh cpenbl
IP66/68 no [OCT 14254, 1 COOTBETCTBYHOT MO 3aALUULLEHHOCTM OOBbIKHOBEHHOMY WCMOMHEHWIO MO
FOCT P 52931.

1.1.6 lNNpeobpasoBaTenu pacxoga yCTOMYMBbLI K BO3LEWCTBUIO BHELUHErO MEPEMEHHOr0 MarHUTHOro
nonsi ceTeBor YacToThbl ¢ HanpshkeHHocTblo Ao 400 A/m B cootBeTcTBUM ¢ TOCT P 50648.

1.1.7 MpeobpasoBatenn B AnanasoHe pacxogoB oT Qn go QHamb6 (cMm. mabnuyy 1.) ycTonumBbl K
Bnbpauusam ¢ yactotor oT 10 go 100 Ny n ¢ yckopeHneM, He npesbiwatowmm 4,9 M/c?, n oTHocaTcA K rpynne NX
no FOCT P 52931.

Mo cneumanbHOMY 3aka3dy BO3MOXHO W3roTOBMiEHME NpeoOpa3oBaTener pacxofa, B [AuanasoHe
pacxogoB oT Qn go QHamb ycTonumBbIxX k BUbpaumsam ¢ yactoton ot 10 go 500 'y 1 ¢ yckopeHvem BNoTb A0
2 «g», oTHocAwmxcs k rpynne F1 n F2 no TOCT P 52931.

1.1.8 lpeobpasoBaTenn pacxoga MO YCTOWYMBOCTM K BO3LENCTBMIO aTMOCKepHOro AaBneHusi B
AunanasoHe oT 84 oo 106,7 klMa oTHocsaTes K rpynne ucnonHeHusa P1 no FOCT P 52931.

1.1.9 Mo ycTOMYMBOCTM K BO3OENCTBUIO KITMMATUYECKMX haKTOPOB BHELUHEW cpedbl npeobpasoBaTenu
pacxoga CooTBETCTBYHOT ucnonHenuto YXIJ1, Y, XJ1 kateropui pasmertenms 1-4 no TOCT 15150.

TemnepaTtypa OKpyXatolwien cpeabl gns npeobpasoBaTenien, KpOMe WCMOMHEHUS C paclUMpeHHOMN
OBYXNPOBOAHOW CXEMOW MOAKIYEHNs « Ty, [OIMKHA HaxoauMTbesa B npegenax oT muHyc 60°C go nntoc 70°C,
BNaXKHOCTb He bonee 95+3% npu +35°C 6Ge3 ocaxaeHnss KoHaeHcaTa.

Ona npeobpasoBatenen pacxofa C paclUMPEHHOW [OBYXMPOBOAHOW CXEMOW MNOAKoYeHus «T»
TemnepaTtypa OKpyXatollen cpefbl OOMKHa HaxoauTbes B npegenax ot muHyc 40°C pgo nntoc 70°C. To
crneynaneHOMy 3aka3y BO3MOXHO M3roTOBMEHUE npeobpasoBaTenen Ha Temnepartypy oT MmuHyc 60°C go nnioc
70°C.

1.1.10 YcnoBHoe o603HavyeHne npeobpa3oBaTtenen npu 3akase COCTABNSAETCS MO CTPYKTYPHOW CXeEMe,
npuBeaeHHon B mabnuue 1.2.1.

Ta6bnuya 1.2.1 — Cmpykmypa o603Ha4eHuUs1 npeobpasosamesieli IB-205

Kod 0 HaumeHoeaHue u3denusi
OMUC-BUXPb 205 | MNorpyxHon npeobpasoBaTternb
Kod 1 B3pbieo3awuma
- 6e3 B3pbIBO3aALLMTHI
BH 1 ExdIIC (T2-T6) Gb X unn 1 Ex d [ia Ga] IIC (T1-T6) Gb X
ExB 1 Exib IIB (T2-T6) Gb X
ExiaB 1 ExiallB (T2-T6) Gb X3 unn 0 Ex ia IIB (T2-T6) Ga X3
ExiaC 1 ExiallC (T2-T6) Gb X3 unn 0 Ex ia IIC (T2-T6) Ga X3
Exdia 1ExdiallC (T1-T6) Gb X3
Exdib 1 Exdib IIC (T1-T6) Gb X3
ExIlIB Ex ib IlIB T450 °C...T85°C Db X3
ExIlIC Ex ib IIIC T450 °C...T85°C Db X3
ExialllB Exia IlIB T450 °C...T85°C Db X3
ExialllC Exia IlIC T450 °C...T85°C Db X3
BHIIIC 1 Extb llIC T450 °C...T85°C Db X
Koo 2 Tunopasmep npeobpaszoeamens (Y mpy6onposoda)
300 300 mm 450 450 mm
350 350 mm 500 500 mm 2000 2000
400 400 Mmm 600 600 mm X crew. 3akas
Kod 3 Knacc moyHocmu (cm. mabnuuy 1.5)
A Kriacc ToMHoCTM A
B Kriacc To4HocTn b
B Kriacc To4HoCTM B
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Kod Huana3oH pacxoda (cm. mabauuy 1.3)
- CTaHOaPTHbLIN ‘ X ‘ cneuy. 3akas
Kod 5 U3mepsiemasi cpeda
X KNOKOCTb
r ras / HacblLLEeHHbIV nap / neperpeTbi nap
Kod 6 Mamepuan npomo4Houl Yacmu
H HepasetoLLas crasb No yMonyaHuio (cM. mabauuy 1.6)
Kod 7 CoeduHeHue ¢ mpy6onpoeodom
- dnaHuesoe no P3 (npunoxenue b puc. b.1, b.2)
D1 dnaHuesoe no NOCT 33259 (npunoxeHue b puc. B.3)
Kod 8 Pa3meuweHue asiekmpoHHO20 610Ka
- COBMECTHOE pasMeLleHre JaTunka 1 aneKTpoHHOro npeobpasoBaTtens
a HepasbeMHOe ANCTaHUMOHHOE pa3MelleHune an. 6noka (gnvHa kabens 3 m)
aP pa3beMHOe ANCTaHUMOHHOE pa3melleHne an. 6noka (anvHa kabensa 3 m)
Oxx (APxx) yKaxute Tpebyemyto onvHy kabensa ona gucT. ncnonHeHus (He 6onee 50 m)
Koo 9 MakcumanbHoe daesieHue usmepsieMol cpeobl
1,6 po 1,6 MlMa X cneLl. 3aka3
2,5 Jo 2,5 MlMa
Kod 10 MakcumanbHass memnepamypa usmepsieMol cpeobl
85 jo +85°C 200 Jo +200°C
100 Ao +100°C 250 no +250°C
135 jo +135°C X cneLl. 3aka3s
Koad 11 HNHoukamop
- oTCcyTCTBYET
Ccum BCTPOEHHbIN MHOUKATOP C MEXaHW4eCcKol KnaBmaTypoi 2
cuno BCTPOEHHbIN MHAMKATOP C ONTUYECKON KnaBmaTtypoin (kpome ExiaB) ?
cu BCTPOEHHBI MHAMKATOP C MarHUTHOW KnaeuaTtypoii
X crey. 3akas
Koo 12 Bepcusi anekmpoHHo20 6s10Ka (cM. mabauuy 1.7)
B pacLumpeHHas
B2 paclmnpeHHas (sepcusi 2)
Cc2 basoBas (Bepcus 2)
T pacluMpeHHast ¢ ABYXMPOBOLHOM CXEMOW NOAKMOYEHMS (C MMTAaHMEM MO TOKOBOM
netne)
Koo 13 Bbix00OHbIe cugHasbi*
- YaCTOTHO-UMNYNbCHBIN, LUMdposon ModBUS
A aHanoroBbli (TOKOBbIN), YACTOTHO-UMNYNbCHBIRA, LUMdposon ModBUS
Al aHanoroa?m (TokoBbIV) 6€3 gon. NOrPEeLUHOCT, YaCTOTHO-UMMYSbCHBIN,
umdpposort ModBUS
A-H aHanoroBbIi (TokoBbIl) ¢ HART™, yacTOTHO-UMNYNbCHBIA, Ldposon ModBUS *
A1-H1 aHaﬂOFOBI?IVI (TOKOBbI7I7I) ¢ HART™ Ge3 gon. NorpeLHocT, YacTOTHO-UMMYIbCHBIN,
umdpposor ModBUS
A1-H2 aHarnorosbl 6e3 p,on.vnorpeUJHocm c HART™ y? (coBMeLLEHHBIV C NUTaHNEM),
YaCTOTHO-UMIMYSbCHBIN / YaCTOTHO-UMNYNbCHbIM ¢ NAMUR
A1-H3 aHanorosbln ¢ NAMUR 6e3 gon. NOrpeLIHoCT ¢ HART™ v7 (COBMELLEHHBIN C
NUTaHMEM), HaCTOTHO-UMMNYMbCHbIN / YAaCTOTHO-UMMYNbCHbIM ¢ NAMUR
X criey,. 3akas
Kod 14 UcnonHeHue anekmpoHHO20 6s10Ka
- 3MNEKTPOHHbIN BIOK C ABYMsi OTBEPCTUSIMU NOA kabenbHble BBOAbI
BH 3NEKTPOHHbIN BIIOK C ABYMSI OTBEPCTUSIMM NOA KabernbHble BBOAbI, HEPXK. CTarb
63 ANEKTPOHHbIN BMOK C ABYMSA OTBEPCTUAMU Nof, kabenbHble BBOAbI, antoM. CNriaB C
3MOKCUAHBLIM NMOKPLITUEM

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



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

B >M1C-BUXPb 200

SJ'IeKTpOHHbIVI Onok c YeTblpbMA OTBEPCTUAMU NoL KabenbHble BBOAbI
v3 3MNEKTPOHHBIN BIOK C YeTbIpbMsi OTBEPCTUSIMU NOA kKabernbHble BBOAbI, aloM.
CMraB C 3MOKCUOHLIM NOKPbITUEM
Kod 15 Kanu6poeka, nosepka
- 3aBOfCKast kannbpoBka no 5 Toukam, TeCT Ha JaBreHue
rn rocyfapcTBeHHas NoBepka C BO3MOXHOCTbIO MMUTALMOHHOW NOBEPKU
rm-bu rocygapcTBeHHas noBepka 6€3 BO3MOXHOCTM UMUTALMOHHOW MOBEPKM
Kod 16 MuHumanbHasi memnepamypa oKpyxaroujel cpeodbl
- cTaHOapTHoe UcnonHeHue °
-60 -60°C (cneuy,. nCnonHeHne Ansa Bepcum 3feKTPoHHoro 6noka T)
17 KabesnbHbili 6eod Ne1 8
18 Ka6enbHbIii egod Ne2 8
19 KabenbHbili 6eod No3 8
20 Ka6esnbHbili 680l No4 8
Koo 21 Cneuy. ucrnoniHeHue 9ns npednpusmudi
- CTaHAapTHOE UCMONHEHNE
AST cnevu. UCNOornHeHve Ans npeanpuaTui
H2S C coaepXaHMeM cepoBOopOoaa B OKpyxatollel cpeae &

lNpumeyvaHue: «—» (Npo4epk) 0003HaYaEeT, YTO AaHHOE UCMOJTHEHUE ABMSAETCA CTaHOAPTHbLIM;

! — TonbKo ANA UCMOMHEeHWs ¢ ABYXNPOBOAHOW cxemol nogkntoveHus (T);

2 — KpoMe WCMOMHEHNA C ABYXNPOBOAHOW cxemol nogkntoveHus (T);

3 — kpome 6a30BoI Bepcun 2 aNeKTPOHHOro Groka (C2);

4 — NPUMEHNMOCTb BbIXOAHbIX CUrHaMoB:

«-» - KPOME BEPCUM SNEKTPOHHOrO 6rioKka ¢ AByXNPOBOAHOM cxeMol noakntoveHus (T);

A, A1, A-H, A1-H1 — kpome 6a3zoBoii Bepcum 2 (C2) n paclUMpeHHO BEPCUM INEKTPOHHOrO Groka ¢
OByxnpoBoaHou cxemon nogkntoveHus (T);

A1-H2, A1-H3 — Tonbko Ansa paclumpeHHon Bepcun ¢ AByXNpPoBOAHOW cxeMom nogknoveHus (T).

5 — -60°C kpome Bepcum anekTpoHHoro 6noka T, -40°C ansa Bepcun anekTpoHHoro 6noka T.

6 — comepxaHue cepoBoAOpPOAA B OKpYKaloLLel cpeae B HopMarbHOM pexume He Gonee 10 mr/m3, B
aBapuiHon cutyauum — o 100 mr/m3 B TeueHue He Gonee 1 yaca.

7 — AN Bepcum anekTpoHHoro 6roka B, BB - HART™ v6, ansa Bepcum anekTpoHHoro 6noka B2, BB2 -
HART™ v7. [Ina Bepcumn anekTpoHHoro 6rioka B2, BB2 Ans TOKOBOro 1 4aCTOTHO-UMMYbLCHOTO CUrHanoB
npeaycmotpeH pexum NAMUR, HacTporka ¢ NOMOLLIbIO NePeKIioYeHns mxamnepa.

8 — koAbl 1 onucaHne KabenbHbIX BBOAOB MNpuBeaeHsl B npunoxeHun U. KabenbHble BBoabl Ne3 n Ned
yKa3sblBaOTCA TOMbKO AN UCMONHEHNS «Y» N «YO» C 9NeKTPOHHbIM 6110KOM C 4 OTBEPCTUSMM.

Mpumep 06o3HaveHMsa norpyxHoro npeobpasosatens IB-205

Koa 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

3akas OMUC-BUXPb 205 - 400 B - X H - - 25 100CMO: B A - TNl - b1

Kop 1 18 1 19 20 21

3akas | b1 - - -

1.1.11 Koppo3nOHHasi CTOMKOCTb NMPOTOYHON YacTu npeobpasoBaTens COXpaHsaeTcs nNpu cogepXaHuu
pacTBOPEHHOIO CEpOBOAOPOAA B XKUAKOCTN 0 6% Mo obbemy.

1.1.12 YcnoBHoe 0603Ha4YeHne KOMMNIEKTa MOHTaXHbIX YacTern (KMY) npeobpasoBaTeneli npu 3akase
COCTaBnsieTCs Mo CTPYKTYPHOW cxeme, NpuBeaeHHon B mabnuuye 1.2.2.
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Ta6bnuuya 1.2.2 — Cmpykmypa o6o3Ha4yeHusi KM4Y dns npeobpa3zoeamenel 3B-205

Kod 0 HaumeHoeaHue u3denusi
OMUC-BUXPb 205 |KMY gnsi norpyxHoro npeobpasoBaTtens
Kod 1 Tunopa3mep npeobpasosamernsi (Y mpyb6onpoeoda)
300 300 mm 450 450 mm .... (Tonbko ans 9B-205)
350 350 mm 500 500 mm 2000 2000 (Toneko ansa 3B-205)
400 400 mm 550 550 mm X cneuy. 3akas
Kod 2 MakcumanbHoe GaenieHue uamepsieMol cpeodbl
1,6 0o 1,6 MMNa X crew. 3akas
2,5 no 2,5 MlMa
Koo 3 Mamepuan npueapHoz2o nampy6ka (cm. [IpunoxeHue b)
- ctanb 09r2C 13XPA ctanb 13XPA
H ctanb 12X18H10T X cneuy. 3akas
CTt20 ctanb 20
Koo 4 Hanu4ue wapoeo2o kpaHa
- Het
K C LLapoBbIM KpaHOM
Mpumep obo3sHaveHns KMY ans norpyxHoro npeobpasosatens 3B-205
Kon 0 1 2 3 4
3aka3s KomnnekT moHTaxHbIX Yyacten AMUC-BUXPb 205 800 1,6 - -

1.2 XapaKkTepucTuku

1.2. HanmeHblwmne (QHaum) n Hanbonbluve (QHaub) 3HauYeHWUss U3MePSIEMbIX OOBEMHBLIX pPacxonoB
BOAbI 1 Bo3Ayxa ans npeobpasosaTeneit 9B-205 npuseneHsl B mabnuue 1.3.

IOna patyuka pacxoga [dy40 ykasaHbl guana3oHbl pacxofoB Mpu kKanubpoBke u noBepke. [MoBepka
npoussoguTca npu temnepatype 20°C u Hynesom n3bbITOYHOM AaBrEeHNN.

Ona TtunopasmepoB Tpyb6onpoBoga 300-2000Mm ykasaHbl guanasoHbl PacxXodoB, paccyYUTaHHble
cornacHo npunoxeHuro E nns ycnoesHoro guameTtpa TpybonpoBoaa npu yCTaHOBKE AaTyuka B NMOMOXEHME MNo

ymonyaHuio (cMm. n.2.2.4).

Ta6bnuua 1.3 — JQuana3oHbl uamepeHusi Osisl npeobpasosamesnel 3B-205

N3mepsiembin pacxog, M3y
Bopa Bo3nyx
Tunopasmep UcnonHeHue
pacxogomepa QHaum no gaBreHuto,
(AY), mm Mna
QHaunm QHaunb 85, 100C QHanob
135-250C
1,6 MMa 2,5 MMa
40 (marumk 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
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540 15100 | 5950 - 12440 113600 1,6
500 530 14800 - 12140 12140 110800 2,5

690 19200 | 7560 - 15810 144300 1,6
200 670 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
2000 3500 | 98000 | 38460 | 80430 80430 734300 1,6-2,5

1.2.2 HaumeHbwune (QpHaum) un Hanbonbwune (QpHaub) 3Ha4YeHUs WU3MepsieMblX PacXOAoB
razoobpasHbIxX cped npu paboymx yCnoBusix onpeaensaTca no cnegyowmnm dhopmynam:

QpHaum = max (QHaum * \/K1/p unu Vmin *m *d?/ 4*0,0036), M3y (1.2)
QpHaunb = min (QHaun6 * \/K2/p unu QHaub), M3/, 1.2)

roe QHaum 1 QHanG — HanMeHbLUWIA 1 HanbonbLUWIA pacxod cornacHo mabnuue 1.3;
P — NMNOTHOCTb rasa npw paboymx ycrosusix, Kr/ms;

d — BHYTpeHHUN guameTp TpybonpoBoaa;

Vmin — MMHMMarnbHasi CKopocTb NnoToka, M/c (cM. mabnuuy 1.4);

K1, K2 — asmnupunyeckme koadpuumeHTsl (cM. mabnuyy 1.4).

Ta6bnuuya 1.4 — Koaghgpuyuenmni 955 pacdema duana3oHa pacxodoe 2a3a npu pabo4yux ycrnoeusx

KoacddpuumeHt K1 KoadhdomumeHnT K2 MuHumanbHas ckopocTtb Vmin, m/c

1,2 26 2

1.2.3 MNopbop pacxoooMepoB criegyeT NPoOUM3BOAMTL MO pacxodam npu paboumx ycnoeusix. Ecnn B
OMPOCHOM NWCTE AN ra30B yKasaHbl Pacxofbl, MPUBEAEHHble K CTaHOapTHLIM YCroBusM (B HM3/4), TO aTu
pacxogbl He06X0AMMO nepecunTaTh Anst pabounx ycrosun.

1.2.4 lMpepenbl JonyckaemMon OTHOCUTENbHOW MOrpeLuHoCTU Npy n3MepeHun o6bEMHOro pacxoja u
obbéMa no uHOUKAToOpy, YaCTOTHOMY, MMMYNbCHOMY, LMEPOBOMY BbIXOAY, @ TakKXKe MO TOKOBOMY BbIXOA4y
ucrnonHeHun «A1»,«A1-H1»,«A1-H2»,«A1-H3» B 3aBMCMMOCTM OT Knacca TOYHOCTM npeobpasoBaTenen
npeacTtaeneHsl B mabnuye 1.5.

Ta6bnuuya 1.5 — lpedensi no2pewHocmell

Mpeaenbl gonyckaemomn NOrpeLHoOCTN ANA KIaccoB TOYHOCTH, % .
Usmepsiemas — MepexoaHbIi pacxon
cpena Qn £Q<QHaunb QHaum <Q<Qn oQn
A B B A B B
YXungkoctb +0,5 +1,0 +1,5 +1,0 +1,5 +25 0,125-QHanb
a3 n nap +1,0 +1,5 +2,0 +2,0 +25 +3,5 0,15-QHaunb
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1.2.5 lNpepgenbl Aonyckaemowm OTHOCUMTENbHOW MOrPEeLUHOCTU MpU U3MepeHnn o6bLEMHOro pacxoga no

TOKOBOMY BbIXOAy AMs UCMOMHEHUN «A» N «A-H» He npeBbIwaloT
do =6 ]|+ 0,2 * Imax/(4+16 * Q/QHamnb)], % (1.3)

roe 6 — gonyckaemasi norpeLHocTb cornacHo maéauue 1.5, %;
Imax=20 MA — MakcmanbHoe 3Ha4yeHue Curbl TOKa B Lienn TOKOBOrO BbIXOQHOMO CUrHana;
Q — 3HauyeHue pacxoaa, M3/y;
QHamb — HambonbLlmni pacxod, cooTBeTCTBYOLWMIA 20MA TOKOBOIO BbIXOAHOIO CUrHama corflacHo nacrnopTy
npeobpasosartens, M3y,

1.2.6 MNpeobpasoBaTeny 0THOCATCS K BOCCTaHaBNMBAEMbIM, PEMOHTUPYEMbIM, OAHOMYHKLNOHAMNBHBIM
nagenuvam rpynnsl Il Bnga | no FTOCT 27.003.

1.2.7 TabaputHble, NpucoeaMHUTENbHbIE pa3Mepbl Npeobpa3oBaTtenenn n Macca npeobpasoBaTenen
COOTBETCTBYIOT JaHHbIM, NMPMBEAEHHbIM B NMpUJ/ioxXeHuu b.

1.2.8 3HayeHne noTepu p[asneHus Ha npeobpasoBaTtene 3aBUCUT OT U3MEpPSEMON cpedbl, OT
Tunopasmepa npeobpasoBaTens U CKOpoOCTU NoToka. PopMynbl pacyeTa npuBeaeHsl B n. 2.1.4.

1.2.9 MNMapameTpbl HagexXHOCTN NpeobpasoBaTene:

- cpedHsss HapaboTka Ha oTka3 npeoOpasoBaTenen, C Y4eTOM TEXHMYECKOro OOCNyXUBaHMS,
pernameHTUpyemMoro pykoBOACTBOM MO 3KCNyaTaumm, JOJPKHA COoCcTaBnsATb He meHee 75000 y;

- cpeAHeKBagpaTmnyeckoe OTKIIOHEHUE 0TKa3oB He meHee 0,15;

- 3aKOH pacnpefeneHns BEpOSITHOCTEN 0TKa3oB HOpMarbHbI (FayccoBCKUIA);

- cpefHee BpeMsi BOCCTaHOBMNEHUS paboTOCNOCOBHOro COCTOSIHMS PEMOHTMPYEMOro npeobpa3soBaTerns
He bonee 3 yacos;

- cpegHun cpok crnyxbbl npeobpasosaTens 15 ner.

OTkasom npeobpasoBaTens cuMTaeTcs ero HecooTBeTcTBME TpeboBaHsaM n.1.2.4,

1.2.10 Matepuanbl, U3 KOTOPbIX M3rOTOBMEHbI KOHTaKTMpYOLWME C U3MepsieMOol Cpepoli 3MeMeHTbl
KOHCTPYKLMM NpeobpasoBaTens, ykasaHel B mabsuue 1.6.

Ta6bnuua 1.6 — OcHoeHble Mamepuaribl, U3 KOMOPbIX U320masJsiuearomcsi npeobpasoeamenu

Koad Mamepuan
Mamepuana | phomoynasi yacme | meno o6mekaHus ceHcop npoknadka nod ceHcop
H AISI 304 AISI 304 AISI 304 droponnacT, rpadnekc

1.2.11 MoapobHast uHdopmaumss o6 ycTpolcTee, paboTe, NpaBunax 3KcnnyaTauuMu, O MOHTaxe,
MOAKIMIOYEHUM W HACTPOMKE SMNEKTPOHHOro Onioka npvBeAeHa B PYKOBOACTBE MO  3KChnyatauuu Ha
«ANeKTPOHHbIN GNoK Npeo6pa3oBaTens pacxoga BUXPeBOro» B COOTBETCTBUM ¢ mabnuuyel 1.7.

Ta6bnuua 1.7 — Nepe4yeHb pykoeodcme Mo 3Kcryamayuu Ha 3J1eKMPOHHbLIE 6J10KU

O6o3Ha4yeHne JOKyMeHTa HanmeHoBaHue

OneKTPOoHHbIN Bnok pacxogomepa-cyeTtynka suxpesoro «OMNC-BNXPb 200

9B-200.000.000.002.01P3 (3B-200)» (paclumpeHHas Bepcusi, BEPCUS C BblYMcMTeem)

OneKTPOHHbIN BIoK pacxoomMepa-cyeT4YMKa BUXPEBOIo

9B-200.000.000.002.02P3 «OMMC-BVXPb 200 (9B-200)» (6as08asi Bepcusi)

OneKTPOoHHbIN Bnok pacxogomepa-cyeTtynka suxpesoro «OMUNC-BNXPb 200

OB-200.000.000.002.03P3 . N
(3B-200)» (pacluMpeHHas Bepcusi C ABYXNPOBOAHON CXEMOW MOAKITHOYEHUS)

SJ'IeKTpOHHbII7I onok pacxoaoomepa-cyeTynka BuxpeBoro

9B-200.000.000.002.04P3 «OMVC-BVXPb 200 (9B-200)» (6as0sas Bepcus «C2»)

OneKTpoHHbLIV Brok pacxogomepa-cyeTynka suxpesoro «3IMUC-BUXPb 200

98-200.000.000.002.05P3 (3B-200)» (ncnonHeHun «B2», «BB2»)

lNpumeyvaHue: Yka3saHHble pykosodcmea 0ocmyriHbl Ha catime https://emis-kip.ru

1.3 ObecnevyeHne B3pbIBO3ALUTDI

1.3.1 Tllpeobpa3oBaTeny B3pbIBO3ALMLLEHHOMO MWCMONHEHUS BH wumewT Bug B3pbIBO3ALLUTLI
«B3pbIBOHENpoHuuaemasn obonoyvka» no FOCT IEC 60079-1-2011, npegHasHa4veHbl A8 SKCnyaTauum B cpeae
B3pblBOONacHbIX cMecel rpynnbl [IC 1 BbINOMHAKTCA C YPOBHEM B3pbIBO3aLUTLI «B3pblBOOE30NACHLINY C
MapkupoBkow no B3apbiBo3awmte «1 Ex d IIC (T2-T6) Gb X» nnm «1 Ex d [ia Ga] IIC (T1-T6) Gb X».

B3pbiBo3awmTa B1uaa «B3pbiBOHENPOHULA@eMas 06onovka» JOCTUraeTcsa NMOMELLEHMEM 3NEKTPUYECKMX
yactenn npeobpasoBaTens BO B3PbIBOHEMPOHMLAEMYK 0OOSOYKY, BblOEPKMBAIOLLYIO OaBrEeHWE B3pbiBa U
UCKMoYaloLLyo nepegadvy ropeHus M3 npeobpasoBaTenss BO BHELUHIOW  B3pbIBOOMACHYK — cpeay.
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B3pbiBOYCTOMYMBOCTE 1 B3PLIBOHENPOHMLIAEMOCTE 060M0YKM Npeobpa3oBaTenen COOTBETCTBYIOT TpeboBaHUAM
ansa anektpoobopygosaHud rpynnel | n nogrpynnsl [IC no FOCT IEC 60079-1-2011.

B3pbliBo3awmTa Buaa  «B3pblBOHENpoOHUUaemass obonoyka»  obecneunBaeTcsa  criegylolwmMu
cpeacTeBamu:

— oceBas AnvHa pe3bObl 1 YMCNO MOSHbIX BUTKOB B 3alenneHnM pe3bboBbiX B3pbIBOHENPOHULAEMbIX
coepfMHeHun 06onoYkmM cooTBeTCTBYHOT TpeboBaHusam TOCT IEC 60079-1-2013;

— BENIMYUHBI 3a30pPOB M OJIMH MIAOCKUX W LUWUNUHAPUYECKUX B3PbIBOHENPOHULAEMBIX COEeAUHEHUN
cooTBeTCTBYIOT TpeboBaHmam TOCT IEC 60079-1-2013;

— MexaHu4yeckasi NPOYHOCTb KOPMycOB COOTBETCTBYeT TpeboBaHuam [OCT 31610.0-2014 Aans
anekTpoobopynoBaHus Il u | rpynn ¢ BLICOKOM OMAcHOCTBLI MEXaHUYECKMX NMOBPEXOEHWN;

— CMOTPOBOE OKHO 3arepmeTM3npoBaHO B METannM4ecKyto onpaBy KpbILKM 060no4km npeobpasoBartens
Tak, YTO COCTaBNAET C KPbILLKOW HEpa3ferbHOe Leroe;

— MakcumarnbHas TemrnepaTypa HarpeBa NOBEPXHOCTU npeobpasoBaTensi B YCNOBUSX 3KCMyaTaummn He
OOMMKHa npeBbllaTb  3HA4YeHWW, AONYCTUMbLIX AN COOTBETCTBYIOLIEro TemnepaTypHOro knacca no
FOCT 31610.0-2014 (IEC 60079-0:2011).

UepTex cpeAcTB B3pbliBO3aLLMTLI BUAA «B3pbIBOHEMNPOHMLL@eMas obonoyka» NpuBeaeH B NpUIOKeHUU

r.

3Hak "X" B MapKMpoBKe B3pbIBO3alMTbl YyKasblBaeT Ha ocobble YCMoBWUsI  JKCMyaTauuu
npeobpasoBaTenen NCnonHeHusi BH:

—cnocob MoHTaxa npeobpasoBaTeniei [OOIDKEH WCKMNOYaTb HarpeB MOBEPXHOCTM  00O0MoYKK
npeobpa3soBaTternen BO B3pbIBOONACHOW Cpefe Bbille TeMnepaTypbl, 4OMYCTMMON ANis TeMNepaTypHOro Krnacca,
yKa3aHHOro B MapKMpPOBKE B3PbIBO3ALLMUTDI;

— MaKcumarbHOe 3HayeHne W30bITOYHOro AaBIIEHUS W3MEPSAEMON cpedbl He OOIMKHO MpeBbIAaTb
[onycTMMOro 3HaveHust. [NprMBegeHHOro B NacnopTe;

— npeobpasoBatenu ucnonHeHMss BH  [gomkHbl  SkcnnyaTMpoBaTbCas € CEPTUPULUPOBAHHBIMU
Ex-kabenbHbiMK BBOAaMU 1 Ex-3arnyLukammn, KOTOpble JOSMKHbI COOTBETCTBOBATL BUAY B3pbIiBO3aALLMTLI «d» Ans
nogrpynnel  1IC, pguanasoHy TemnepaTypbl OKpyXarwlwen cpegbl, COOTBETCTBYHLLEMY UCMNOSTHEHWUIO
npeobpasoBaTens 1 cTerneHn 3aluTbl OT BHELLHUX Bo3aencTeuin IP66/IP68. Bbibop kabernbHbiXx BBOOOB AOIMKEH
npoBoamntbes cornacHo FTOCT IEC 60079-1-2011;

— OKpalleHHble NpeobpasoBaTeny C KOpNycoM M3 CrnriaBa antoMUHUS MOTYT MpeacTaBnsaTb ONacHOCTb
noTeHUManbHOro  ariekTpocTtaTuyeckoro 3apsiga.  [onyckaeTcsa  npoTupaTb  TOMbKO — BMAAXHOW — Unn
aHTUCTaTUYECKOWN TKaHbIO;

— OTKpbIBaTb KPbILLKY JOMYCKAETCS, TOMbKO OTKITHOYMB NpUbop OT ceTu;

— NS coevHEeHus NMPOTOYHOM 4acTu npeobpasoBaTenier AMCTaHLUMOHHOIO WUCMOJIHEHUS WM Kopnyca
3IEKTPOHHOIO 6r10Ka AOIMKHBI UCMOSb30BaTLCS BPOHNPOBaHHbIE kabenu unu kabenu B MeTannopykase.

1.3.2 TlpeobGpasoBatenu B3pbiBO3aWMLIEHHbIX ucnonHeHun ExB, ExiaB, ExiaC wmetoT Bug
B3pbIBO3aLWMTbl «MCKpobe3onacHasa anekTpuyeckas uenb» YpoBHA «ib» / «ia» no [OCT 31610.11-2014
(IEC 60079-11:2014), npegHasHadeHbl Ans aKkcnnyaTaumm B cpede B3pbiBoONacHbIX cmecen rpynnbi 1B nnn 11C
W BbINOMHSAKTCA C YPOBHEM B3pbIBO3aLUMTblI «B3pblBOOE30MACHLIN» C MapKUPOBKOW MO B3pblBO3aLLUTE
«1 Exib lIB (T2-T6) Gb X», «1 Ex ia lIB (T2-T6) Gb X», «0 Ex ia lIB (T2-T6) Ga X», «1 Ex ia lIC (T2-T6) Gb X»,
«0 ExiallC (T2-T6) Ga X» coOTBETCTBEHHO.

Pacxogomepbl B3pbiBo3alwmileHHbIX ucnonHenun ExIIB, ExIIC, ExialllB, ExialllC wumetoT BuA
B3pbIBO3aLLMTLI «MCKpobe3onacHasi anekTpuyeckas Lenb» ypoBHsA «iby / «ia» no TOCT 31610.11-2014 (IEC
60079-11:2014), npegHasHa4veHbl ANs 3KchnyaTaumm B cpede, B KOTOpOW MOryT obpasoBbiBaTbCA CMECH,
oTHeceHHble k nogrpynnam [lIB n lIC, n BbINONHATCA C YPOBHEM B3pPbIBO3ALLUTLI «B3PbIBOOE30NAaCHbLINY C
MapK1MpoBKow no B3pbiBo3awute "Ex ib 11IB T300°C...T85°C Db X", "Ex ib lIC T300°C...T85°C Db X", "Ex ia
I1IB T300°C... T85°C Db X", "Ex ia llIC T300°C...T85°C Db X" cooTBETCTBEHHO.

B3pbiBo3awmTa Brga «mckpobesonacHas anekTpudeckas uenb» ypoBHS «ib» / «ia» obecnednBaetcs
cnegywwmmMm cpeacTsamu:

— QNEeKTpUYECcKas Harpyska MCKpO3aLLUMUTHLIX 3NEMEHTOB Lienern npeobpasoBaTens He NpeBblwaeT 2/3 ux
NacnopTHbIX 3Ha4YeHWI B HOpMarnbHOM 1 aBapuUnHOM pexnmax paboTsl;

— QneKTpu4eckMe 3a3opbl, NMYTU YTEYKM WU InekTpudeckass NPOYHOCTb WU3ONAUUU COOTBETCTBYIOT
TpeboBaHuam FTOCT 31610.11-2014;

— B Llenu nuTaHns yCTaHOBMEHbI NocrefoBaTeNnsHO TpU AMoaa Ang npefoTBpalleHus paspsiaa BXOAHOM
€MKOCTU B MNWHWI0 MUTaHUA M ANd 3alMTbl OT nepemMeHbl NondpHoCcTU. B uenu nutaHus ycTaHOBMEHbI Tpu
LWYHTUPYIOLLMX CTAabUNNTPOHa;

— BHYTPEHHUE EMKOCTb U MHAYKTUBHOCTb 3MIEKTPUYECKON CXEMbl HE HakanMBalT SHEPIUA, ONACHbIX MO
MCKPOBOMY BOCMfIaMEHEHNIO ra3oBbiX cmecen kateropum |IB/IIC ana npeobpasoBatenen ucnonHeHnn ExB,
ExiaB, ExiaC;

— TOKOBedyLMe COeOUHEHUS WM JNEKTPOHHbIE KOMMOHEHTbl CXeMbl npeobpasoBaTens 3alueHbl OT
BO3JENCTBUS OKpyXatoLlern cpeabl obonovkon, obecneuymnBaroiern creneHb 3awmtbl nnu IP66/IP68 no FTOCT
14254.

3Hak "X" B MapkuMpoBke B3pbIBO3alUTbl YyKa3biBaeT Ha ocobble YycnoBus B 3KChnyaTauuu
npeobpasoBatenen ncnonHexHu ExB, ExiaB, ExiaC, ExIIIB, ExIIIC, ExialllB, ExialllC:
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—cnocob MOHTaxa npeoOpasoBaTener [OOIDKEH WCKMNOYaTb HarpeB MOBEPXHOCTM  00OMoYKM
npeobpasoBaTenen BO B3pbIBOONACHOW Cpeae Bbille TemnepaTtypbl, AONYCTUMON ANsl TEMNEepaTypHOro Knacca,
yKa3aHHOro B MapKMpOBKE B3PbIBO3aLLMUTbI;

— MaKkcumarnbHOe 3HayeHne u30ObITOYHOro AaBEeHUA WU3MEPSEMON cpebl He OOSMKHO MNpeBbIWaTh
[OnNyCTUMOro 3Ha4yeHus1, NpUBEeAEHHOro B NacnopTe;

— MOAKMIOYEHNEe BHELUHUX YCTPOUCTB K UMGPOBOMY, YACTOTHO-UMMYNbCHOMY, TOKOBOMY BbIXOAam
npeobpasoBatenen ucnonHeHnn ExB, ExiaB, ExiaC, ExIIIB, ExIIIC, ExialllB, ExialllC gomkHO BbINONHATLCS
yepes cepTMdMUMpoBaHHble Bapbepbl NCKpO3aWwuThl, yaoBneTeopstowme TpebosaHnam FTOCT 31610.11-2014
(IEC 60079-11:2014) ans B3pblBOOMACHLIX cMmecel rasoB kaTeropui |IB unm [IC n umetowme ceptudmkathbl
cootBeTCcTBUS TpeboBaHussm TP TC 012/2011. WckpobesonacHble napameTpbl 6apbepoB OOMKHbI
COOTBETCTBOBAaTbL MCKkpobesonacHbIM napameTpam npeobpasoBaTenen;

— OKpalleHHble npeobpasoBaTeny C KOpNycoM M3 CryiaBa antoMUHUS MOTyT NpeacTaBnsaTe ONacHOCTb
NOTEHUManbHOro aneKkTpocTaTnyeckoro 3apsiga. [1potmpaTth TONbKO BAAXHOW UM aHTUCTaTUYECKOW TKaHbIO;

— OTKPbIBaTb KPbILLKY AOMYCKAETCs, TONbKO OTKMOYMB Npubop OT ceTy;

— ONna coefvHeHus NPOTOYHOM YacTu npeobpasoBaTenen AMCTaHUMOHHOIO WUCMOSIHEHUA WU Kopnyca
3NEKTPOHHOro 6r1oKa AOSMKHBI UCMONb30BaTLCA BPOHNPOBaHHbIE kabenu unu kabenu B MeTannopykase;

- ons npeobpasoBaTenei, ycTtaHaBnMBaeMbix B 30He kracca 0, npu akchnyatauum He gonyckaeTcs
TPEHUst N yaapoB MO KOPMNyCy 31EKTPOHHOro 6rioka, M3roTOBIIEHHONO U3 CrfliaBa antoMUHUS.

1.3.3 lNpeobpa3oBaTenu B3pbiBO3aLLMLLEHHbIX McrnonHeHun Exdia, Exdib umeloT koMOMHMpOBaHHbLIN
BMA, B3pbIBO3aLUUTHl «B3pbIBOHENPOHMLAaeMas obonovka» no FOCT IEC 60079-1-2011 u «uckpobesonacHas
anekTpuyeckas Lenb» ypoBHs «iay / «ib» no FTOCT 31610.11-2014 (IEC 60079-11:2014), npegHa3HadeHbl 4ns
aKkcnnyatauun B cpefe B3pblBoOMacHblXx cmecen rpynnbl 1IC 1 BLINOMHAKTCA C YPOBHEM B3pbIBO3aALUNUTHI
«B3pbliBOGE30MACHLINY» C MapkMpoBKoM no B3pbiBo3awmTte «1 Ex d ia [IC (T1-T6) Gb X» n «1 Ex d ib IIC (T1-T6)
Gb X» cooTBeTCTBEHHO.

1.3.4 OnucaHue cpeacTB obecneyeHns B3pbIBO3aLUTLI BUAA «UCKpobesonacHasa anekTpudeckas Lenb»
npvBedeHO B pPYKOBOACTBE MO 3KchfyaTtauum Ha «ONEKTPOHHbIA ONoK npeoGpasoBaTensa pacxoaa

BUXpeBoro» (cM. mabnuuy 1.7).

1.3.5 OKOno HapyXHOro 3a3eMnsiolero 3axuma npeobpasoBaTenen MMeeTcs penbedHbI 3HaK
3a3eMrneHmnsi. Ha cbeMmHbIX KpbllKax 3MEKTPOHHOrO Grioka npeobpasoBaTtenen nmeeTcs npeaynpeauTensHas
Hagnuck: « OTKpPbIBaTb, OTKMOYUB OT CETUY.

1.3.6 Ha kopnyce npeoGpasoBaTeneil B3pblBO3aALLMLLEHHbIX WCMNOMHEHWMI uMeeTcs Tabnudka ¢
MapKUPOBKOW B3pblBo3awmnTel. CogepxaHve Tabnuyek npuBegeHo B pasgene 1.6 «MapkupoBka u
nnomMmonpoBaHme».

1.4 CoctaB npeobpa3oBaTens pacxoaa
1.4.1 KomnnekT noctaBku npeobpasoBartens npveseaeH mabnuye 1.8.

Tabnuuya 1.8 — Komnnekm nocmaseku

Ne HaumeHoeaHue Kon-eo lpumeyaHue

1 MpeobpasoBaTens pacxoga suxpeson «IMUC-BUXPb 205» 1 McnonHeHue cornacHo 3akasy

2 Macnopt 3B-205.000.000.000.00 NC 1 Ona mogmdpukaummn 3B-205

3 PykoBoacTso no akcnnyataumm 9B-200.000.000.000.00P3 1 Ha npeoBpasosaTeris
Yactb 3

4 PykoBoacTso no akcnnyartauumm 9B-200.000.000.002.00P3 1 Ha anekTpoHHbIN 650K *
MeTtoaunka nosepku 3B-200.000.000.000.00 MI 1 Ha napTtuio**

6 KomnnekT MoHTaxHbIX Yyacten (KMY) ¢ nacnoptom 1 Mo 3aka3sy
Mpeobpasosartenb uHTepdernca IMUC-CUCTEMA 750 RS-

7 485/USB 1 Mo 3akasy

8 KomnnekT kabenew aonst UMUTaLMOHHOIO MeTOAa NOBEPKM 1 Mo 3akasy

9 Bbriok nuTaHus 1 Mo 3akasy

10 | YnakoBOYHbIN ALWMK 1

11 Crtpyesbinpsamutens «OMUC-BEKTA 1200» B komnnekTe ¢ 1 Mo 3akaay
dnaHuamm

12 | WapoBbin kpaH 1 Mo 3akasy

13 Komnnext 3anacHbIX 4acTem, MHCTPYMEHTOB 1 Mo sakasy
npuHagnexHocten (3UM)
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CepTudmkatbl Ha MeTann pnaHueB, Ha KPENeXHble N3genus,
14 pTvcd thniaky P A 1 Mo 3aka3sy
npoknaaku
15 | Ceptudmkatsl Ha npeobpasoBaTenb *rk Mo 3anpocy
lNpumeyaHue:

1. * B 3agucumocmu om guda 351eKmpoHHo20 b510Kka (cMm. mabnuuy 1.7)

2. **Ecnu uHoe Konu4ecmeo He yKka3aHO 8 002080pe rocmaskul.

3. ***lNepeyeHb cepmughukamos Ha rpeobpasosamersib (cepmugukamel npedocmassssromcs o 3arnpocy):

- Cepmucgpukam o6 ymeepxdeHuu mura cpedcme usmepeHul ¢ OnucaHuem muna;

- Cepmucgpukam coomeemcmeusi TP TC 012/2011 «O 6e3onacHocmu obopydoeaHusi Aris pabomsi 80
83pbI80O0OINacHbIX cpeaax» Cc Ex-npuno»(eHueM;

- PeweHue no 3asieke Ha nposedeHue cepmughukayuu no TP TC 032/2013 «O 6e3onacHocmu ob6opydosaHus,
pabomarow,e2o nod u3bbimoYHbIM 0agrieHUEM»;

- Cepmugpukam coomeemcmeusi TP TC 032/2013 «O 6e3onacHocmu obopydosaHusi, pabomarouje2o nod u3bbimoyHbIM
dasrieHUEM» Ha KOpIiyC nNpomoYyHoU Yacmu rnpeobpa3oeamerisi;

- Cepmugpukam coomeemcmeusi TP TC 020/2011 «OnekmpomazHUmMHasi Co8MeCMUMOCMb MEXHUYECKUX cpedcmey.

1.4.2 KoMnnekT MOHTaXHbIX YacTel nocTtaBnsieTcs oTaenbHo no 3akady. CoctaB KMY, B 3aBMCMMOCTH
OT UCrnosiHeHus nNpeobpasoBaTensi pacxoda NpMBeAeH B MpUIoXkeHuu B.

1.4.3 Komnnekt 3UIN nocraBnsieTcs oTaenbHO no 3akasy. B coctaB 3UIM BxogaT kabenbHble BBOAbI,
NpoKnagkM W KpenexHble usgenus Ons MoOHTaxka npeobpasoBaTensi, a Takke canbHUMKOBash HabuBka u3
TepMopacLUMpeHHoro rpadguTta ang npeobpasosarenen Ha gasnexHve 1,6 MlMa. Mo TpeboBaHUio 3akasyunka B
komnnekt 3UMM MoryT Takke BXOAUTb U ApYyrMe KOMMEKTYOLWME.
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1.5 YcTtponcrteo u pabota

1.5.1 YcTponcTBo npeobpasoBatens U NpUHUUN paboTbl

MorpyxHow npeobpasoBaTene (cM. pucyHok 1.1) coctouT u3 gatyuka (1), wraHrm (2), npMBapHOro
natpybka (3) n anekTpoHHOro 6noka (4). ONeKTPOHHbIN BNOK KpenuTcs Ha UuNMHApPE MPOTOYHOM 4acTu C
nomoLlblo TpybyaTonm cTomkM (5). ONEeKTpOHHble NMnaTbl pa3MELLleHbl B 3MEKTPOHHOM ©Onoke. [aTtymk
KOHCTPYKTMBHO BbIMOSHEH Kak MPOTOYHbIN BUXPEBOW pacxogoMep U U3MepsieT CKOPOCTb NMOTOKa B OOHON TOYKE.

PucyHok 1.1 — Ycmpoticmeo noepyxHoeo npeobpa3zosameriell pacxoda

B npeobGpasoBaTtene peanv3oBaH MeTOA W3MEPeHWs pacxoda, OCHOBAHHbIN Ha W3MEepPeHUW 4acToThbl
BMXpen. B uunuHAape NpOTOYHOW YacTu YCTaHOBMEHO Teno obTekaHus, KOTOpoe Bbi3biBaeT obpasoBaHue
BMXpeln B HaberaioLleM NoToke M3mepsseMon cpefpl. Buxpu pacnpocTpaHsaTcs nonepemMeHHo BAOMb M C3aau
Kaxkgow M3 CTOPOH Tena obTekaHus. YacTtoTa cpbiBa BUXpen ¢ Tena obTekaHus MponopuMoHarnbHa CKOPOCTU
noToka cpefpl, a, cnegosaTenbHO, NPonopunoHansHa 06bEMHOMY pacxoay usamepsemon cpedbl.

OTn 3aBuXpeHuss Bbi3biBaloT konebaHusd AaBneHus mamepsiemon cpefbl MO obe CTOpPOHbI Kpbina
ceHcopa. Kpbino nepegaeT nynbcauun AaBneHns Ha nobe3oanemeHT. MNbe3oanemeHT npeobpasyeT nynscauum B
ANEKTPUYeCcKne curHanbl. JMEKTPOHHBbIN Brok dopmMupyeT BbIXOAHbIE CWUrHanel npeobpasoBaTensd nocne
ycunenus, ounstpauun, npeobpasosaHuii U umndposon 06paboTkn curHana.

1.5.2 BbIbop TMNOpa3smepa npeobpasoBartens pacxona

Mogbop npeobpasoBaTens pacxofa NPOM3BOAMTENEM OCYLLECTBMASETCA C MOMOLLbIO CreumanbHON
nporpamMmmbl pacyeTa Ha OCHOBE AaHHbIX, MPeACTaBfEHHbIX B ONPOCHOM nucTe notpebutenem. MNpu nogbope
npeobpa3soBaTterns y4MTbIBaloTCs cneayowmne akTopbi:

1. MapameTpbl NOTOKa U3MEPSEMOW Cpefbl, yKa3aHHble NnoTpebutenem B OMPOCHOM FfNCTE, OOJIKHbI
KaK MOXHO TOYHee COOTBETCTBOBaTb pearibHbIM NMapameTpam mamepsiemon cpefpbl. [laBneHve, Temnepatypa,
NNOTHOCTb, BA3KOCTb, AManasoHbl pearibHbIX PacxodoB CyLLEeCTBEHHO BNUAIT Ha noadop. Ecnu onpocHbin nuct
notpebutenem 3anonHeH 6e3 3HauUTEmNbHbIX OTKIMOHEHWU OT (PaKTUYECKMX NapamMeTpoB cpedbl, TO Bblbop
npeobpasoBaTtens C MCNOMb30BaHMEM pacyeToB npou3BoauTens obecneunT wu3MepeHne pacxoga C
HOPMMPYEMOWN TOMHOCTbLIO BO BCEM AManasoHe pacxoaa.

2. BHyTpeHHuMN pamnameTp TpybonpoBoga M ANMHA NPAMbIX  Y4acTKOB OO0 MeCTa YCTaHOBKM
npeobpasoBaTterns 1 nocrie Hero AoMkHblI COOTBETCTBOBaTb PeKOMeHOaunsaM, NpeacTaBneHHbIM B . 2.2.2.

3. TvgpaBnuyeckve noOTepu, BO3HUKaOWME Ha npeobpasoBaTerne, [OOIMKHbI  YYUTLIBATLCS B
rmapaBnuYeckoMm pacyete notepb Bcero TpybornpoBoga (dopmynbl pacyeta npveeneHsl B nyHkTe 2.1.4). C
yBENMYeHneM CKOPOCTM UCTeYeHus cpedbl BO3pacTalT MoTepu [AaBneHWss Ha npeobpasoBaTtene B
KBagpaTUYHOM 3aBMCMMOCTW, YTO MOXET MPUBECTU MNpU OMNpPeAeneHHbiX MnapameTpax cpefbl K SIBIEHMIO
kaButaumu. Noatomy crnenyeT BblOMpaTbe Npeobpa3oBaTenb TakK, YTOObl M3MepSEMbI pacxod Haxoauncs BO
BTOpPOW TpeTW AmanasoHa pacxoda, rae obecnevvBaeTcss U Heobxoaumasi MeTponorusa M UCKI4YarTcs
fornbLune noTepun n KaBuUTauus.
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4. Mpwn namepeHnn pacxoga Xuakocten 3a npeobpasoBaTenem HeobxoAMMO MMETb onpeneneHHoe
NPOTUBOLABIEHNE AN WCKMIOYEHMS KaBuUTauuM NOTOKa, MPMBOOSALWENA K 3HAYUTESNIbHOMY UCKaXKEHWHO
pe3ynbTatoB M3MepeHun (dopmyna pacdeta BenMyYuHbl HeobXxooMMOoro npoTUMBOAABMEHMS MpuBEAEHA B
n. 2.1.5).

1.6 MapkupoBka n nnombupoBaHue

1.6.1 MapkupoBkKa

1.6.1.1 Ha T1abnuuke, npuKPENSIEHHOM K KOpMycy 3rnekTpoHHoro 6noka npeobpasoBaTens, B
cootBeTCcTBUM C TpeboBaHuamn FOCT 12971 HaHeceHbl criegytoLme 3HakM U HagnuCK:

- 3HaK yTBepXAeHust Tuna cpenctea namepexusi no NP 50.2.104.

- 3aBOACKOW HOMeEp Y rof BbiNycka npeobpasoarens;

- ycrnoBHoe o0603HaveHne npeobpasoBaTens;

- QuameTp YCIOBHOIO NpOXoAaa;

- MakcumarnbHoe 3Ha4yeHue paboyero gaenexus, Ma;

- MakcumaribHoe 3Ha4YeHue TemnepaTypbl uamepsiemon cpegsbl, °C;

- HavMeHblUee 1M HanborblUee 3Ha4YEeHUs pacxoaa;

- 0b603Ha4yeHune BbIXOAHbIX CUTHArOB;

- KOA 3aluTbl OT BO3OENCTBUS OKpYXKatoLen cpeabl.

1.6.1.2 TlpeobpasoBaTeny OO6LLENPOMBILSIEHHOIO WCMOMHEHNST WUMEHT OTAESNbHY Tabnuuky c
yKkasaHMeM AmanasoHa AOMNyCTUMbIX TEMMepaTyp OKpyxatolleh cpefbl U Haanucblo «He ucrnonb3oBatb Ha
B3PbIBOOMNACHbIX OObEeKTax».

1.6.1.3 TlpeobpasoBaTenu B3pbIBO3ALUNLLEHHBIX MWCMOMHEHMN C SMNEKTPOHHbIM ©OMnokoM C ABYMSA
kabenbHbIMWU BBOAAMWU MMEKOT OTAENbHYI Tabnuyky C yka3aHMeM MapKUPOBKM B3pbIBO3aLLMTbI U NapamMeTpoB
3MNEKTPUYECKMX LieNeN.

1.6.1.4 TvnoBas MapkMpoBKa B3pbIBO3ALLMUTbI:

[ns npeobpasoBaTtenei ncrnonHeHus BH ¢ B3pbIBO3aLLMTON BUaa «B3pbIBOHENPOHMLI@EMAs 0boroyka:
-1ExdIICT6 Gb X, - 60 <tz < + 70 °C ona TemnepaTypHOro UCMONMHeHUs «85»;

-1ExdICT5Gb X, - 60 <ta <+ 70 °C ana temnepaTypHOro ucrnonHeHus «100»;

-1ExdIC T4 Gb X, -60<ta<+70°C ona temnepaTypHOro UcnosiHeHns «135x»;

-1ExdICT3Gb X, -60<ts<+70°C ana temnepatypHoro ncrnonHexsuns «200»;

-1EXdICT2Gb X, -60<ts<+70°C ana temnepatypHOro ncrnonHeHuns «250»;

[na npeobpasoBartenei ncnonHeHus ExB:

-1ExiblIBT6 Gb X, - 60 < ta < + 70 °C ansa TemnepaTtypHOro UcnomnHeHus «85»;
-1ExibIIBT5Gb X, - 60 < ta < + 70 °C ansa TemnepatypHoro ucnonHexHus «100»;
-1ExiblIB T4 Gb X, - 60 < ta <+ 70 °C ansa TemnepaTtypHoro ucnonHeHus «135»;
-1ExiblIBT3 Gb X, - 60 <ta<+ 70 °C gna TemnepaTypHoro ncnonHexnus «200»;
-1ExiblIBT2Gb X, - 60 <ta <+ 70 °C gns TemnepaTypHOro ncnonHeHus «250»;

[na npeobpasosaTenen ucnonHeHusa ExiaB:

-1ExiallBT6 Gb X, - 60 < ta < + 70 °C ans TemnepaTypHOro UCMNoNHeHns «85x»;
-1ExiallBT5Gb X, - 60 < ta <+ 70 °C gnsa TemnepatypHoro ucrosnHeHust «100»;
-1ExiallBT4 Gb X, - 60 <ta<+ 70 °C gnsa TemnepaTtypHOro ucronHeHus «135»;
-1ExiallBT3Gb X, - 60 <ta<+ 70 °C gnsa TemnepatypHOro ucronHeHus «200»;
-1ExiallBT2Gb X, - 60 <ta<+ 70 °C gnsa TemnepaTtypHOro UcronHeHus «250»;

-0ExiallBT6 Ga X, - 60 < ta <+ 70 °C ans TeMnepaTypHOro UCMomnHeHns «85x»;

-0ExiallBT5GaX, - 60 < ta <+ 70 °C gnsa TemnepaTtypHoro ucrosnHeHust «100»;
-0ExiallBT4 GaX, - 60 <t.<+ 70 °C gnsa TeMnepaTypHOro UcrosiHeHust «135»;
-0ExiallBT3 GaX, - 60 <ta<+ 70 °C gnsa TemnepatypHoro ucronHeHus «200»;
-0ExiallBT2 GaX, - 60 <ta<+ 70 °C gnsa TemnepaTtypHOro UcronHeHus «250»;

[na npeobpasoBartenen ncnonHexHus ExiaC:

-1ExiallCT6 Gb X, - 60 < ta < + 70 °C ana temnepaTypHOro MCNonHeHus «85»;
-1ExiallCT5Gb X, - 60 < ta < + 70 °C ana temnepatypHoro ucrnonHexduns «100»;
-1ExiallC T4 Gb X, - 60 < ta < + 70 °C ana TemnepaTypHOro ucrnonHexduns «135x»;
-1ExiallC T3Gb X, - 60 < ta < + 70 °C ons TemnepatypHoro ucnomnHeHust «200»;
-1ExiallC T2 Gb X, - 60 < ta < + 70 °C ons TemnepaTypHOro ucnomnHeHus «250»;

-0ExiallC T6 Ga X, - 60 <ta <+ 70 °C gns TemnepaTypHOro ucrnosHeHns «85»;

-0ExiallCT5GaX, - 60 <ta<+ 70 °C ana temnepatypHoro ucrnonHexduns «100»;
-0ExiallC T4 Ga X, - 60 <ta <+ 70 °C ana temnepaTypHOro ucrnonHeHuns «135»;
-0ExiallC T3 Ga X, - 60 <ta<+ 70 °C ana temnepatypHoro ucronHexduns «200»;
-0 ExiallC T2 Ga X, - 60 < ta< + 70 °C ons TemnepaTtypHOro ucnomnHeHus «250»;
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[na npeobpasoBatenen ncnonHexHus Exdia ¢ koMGMHMpPOBaHHONM B3pbIBO3ALLNTOMN:
-1ExdiallC T6 Gb X, - 60 < ta <+ 70°C Ansa TemnepaTypHOro UCnonHeHns «85»;

-1ExdiallC T5 Gb X, - 60 < ta <+ 70°C gnsa TemnepaTtypHOro ncnonHeHms «100»;
-1ExdiallC T4 Gb X, - 60 < ta <+ 70°C gnsa TemnepaTypHOro ncnonHeHms «135»;
-1ExdiallC T3 Gb X, - 60 <ta <+ 70°C ona TemnepatypHOro ucrnonHeHms «200x»;
-1ExdiallC T2 Gb X, - 60 < ta < + 70°C ona TemnepatypHOro UCnonHeHms «250»;

Ina npeobpasoBaTtenen ncnonHexHnst Exdib ¢ koMGMHMpoOBaHHOWM B3pbIBO3ALLMTON:
-1ExdiblIC T6 Gb X, - 60 <ta < + 70°C gns TemnepaTypHOro UCMOSTHEHUS «85;

-1Exdib lICT5 Gb X, - 60 <ta < + 70°C gnsa TemnepatypHOro ucnosHeHms «100y;
-1ExdiblIC T4 Gb X, - 60 <ta <+ 70°C ansa TemnepaTypHOro UCNosnHeHnst «135;
-1ExdiblIC T3 Gb X, - 60 <ta <+ 70°C anga temnepaTtypHOro ucnonHexHunst «200»;
-1ExdiblIC T2 Gb X, - 60 <ta <+ 70°C anga TemnepaTypHOro UCnonHeHnst «250»;

Ona npeobpasosatenen wucnonHeHus BHIIC ¢ B3pbiBO3awmMTON BUAA «B3pPbIBOHEMNPOHMLI@aeMas
obonoykar:

- 1Extb IIC T85°C Db X, - 60 < ta < + 70°C anga TemnepaTypHOro MCNonHeHnst «85y»;

- 1Ex tb 11IC T100°C Db X, - 60 < ta < + 70°C anga TemnepaTypHOro ncrnonHeHus «100x»;

- 1Ex tb lIC T135°C Db X, - 60 < ta < + 70°C gnsa TeMnepaTypHOro CNonHeHnsa «135»;

- 1Ex tb lIC T200°C Db X, - 60 < ta < + 70°C gnsa temnepatypHoro ncnonHeHusa «200x»;

- 1Ex tb lIC T300°C Db X, - 60 < ta < + 70°C gns TeMnepaTypHOro cnonHeHnsa «250x»;

[na npeobpasoBatenen ncnonHexHust ExIIB:

- Exib llIB T85°C Db X, - 60 < ta < + 70°C gnst TemnepaTypHOro UCNOSIHEHUS «85y;
-Exib IlIB T100°C Db X, - 60 < ta < + 70°C gnsa temnepaTtypHoro ucnonHeHns «100»;
-Exib IlIB T135°C Db X, - 60 < ta <+ 70°C gnsa temnepaTypHOro McnonHeHns «135y»;
- Exib IlIB T200°C Db X, - 60 < ta < + 70°C gnsa temnepatypHoro ncnonHeHuns «200x»;
- Exib llIB T300°C Db X, - 60 < ta < + 70°C gns TemnepaTtypHOro ncnonHeHms «250x»;

[nsa npeobpasoBaTeneit ucnonHexus ExIIIC:

-Exib IlIC T85°C Db X, - 60 < ta < + 70°C gnsa TemnepaTypHOro UCNOSHEHUS «85y;

- Exib IlIC T100°C Db X, - 60 < ta < + 70°C ans TemnepaTypHOro ncnonHeHns «100»;
-Exib IlIC T135°C Db X, - 60 < ta < + 70°C ans TemnepaTypHOro ncnonHeHnst «135»;
- Exib llIC T200°C Db X, - 60 < ta < + 70°C gnsa TemnepatypHoro ucrnosiHeHust «200»;
- Exib lIC T300°C Db X, - 60 < ta < + 70°C gnsa TemnepaTypHOro UcrnosiHeHust «250»;

[na npeobpasoBatenen ncnonHexHust ExialllB:

- Exia lllB T85°C Db X, - 60 < ta < + 70°C gns temnepatypHOro MCnonHeHns «85x;

- ExialllB T100°C Db X, - 60 < ta < + 70°C gnsa temnepaTtypHoOro ucnonHeHns «100»;
- Exia lllB T135°C Db X, - 60 < ta < + 70°C gnsa teMmnepaTypHOro ncnonHeHus «135y;
- Exia llIB T200°C Db X, - 60 < ta < + 70°C gnsa temnepatypHoro ncnonHeHus «200»;
- Exia llIB T300°C Db X, - 60 < ta < + 70°C gns TemnepaTypHOro UcnonHeHunst «250»;

[na npeobpasoBaTtenein ncnonHeHust ExialllC:

-Exia lliC T85°C Db X, - 60 < ta < + 70°C gns TemnepaTtypHOro UCMofHeHus «85x»;

- Exia lliC T100°C Db X, - 60 < ta < + 70°C gnsa TemnepartypHoro ucronHeHust «100»;
-ExiallliC T135°C Db X, - 60 < ta < + 70°C gns TemnepaTypHOro ucrnosiHeHust «135»;
- Exia llIC T200°C Db X, - 60 < ta < + 70°C ans TemnepaTypHOro ncnonHeHuns «200»;
- Exia llIC T300°C Db X, - 60 < ta < + 70°C ana TemnepaTypHOro ncnonHeHus «250».

[Ona npeobpasoBaTtenen ¢ paclUMpeHHOW [OBYXMNPOBOAHOW CXEMOW MNOAKIIYEeHUss «T» MapKMpoBka
Temneparypbl OKpyXatoLLie cpefbl MOXeT BbiTb «-40 < ta < +70 °C».

Mo cneu. 3akasy BO3MOXHO YKa3aHWe ApYyrnx TemnepaTypHbiX knaccoB T1-T6, npu ycrnosuu
cobntogenunsa Tpedosanun nn. 1.3.1 n 1.3.2 N0 UCKIMIOYEHNIO BO3MOXHOCTU HarpeBa 00O0MOYKM pacxoLoMepoB
Bbllle TemMnepaTtypbl, ONYCTUMOW ANS AAHHOrO TeMnepaTypHOro knacca.

1.6.2 NnombupoBaHue

MnombupoBaHne npeobpasoBaTenert NPOM3BOAUTCA C LENbl HedonyLweHUs HeCaHKLUMOHMPOBAHHOMO
[0CTyna K anekTpoHHoMy 6noky. NnombrnpoBaHme NpoM3BOAMTCS C MOMOLLbIO MIOMOLI U NMPOBOJIOKK, NPOAETOWN
Yyepes crneumanbHble OTBEPCTUS B KOPMNYCe U B KPbILLKAX 3NEKTPOHHOro 6roka npeobpasoBaTenen.

Ha npmnbope ycTaHOBMEHbl rapaHTUMHbIE HAaKMEWKN: Ha COEAMHEHWUM CTOWKM C KOPMyCOM MPOTOYHOWN
YacTu, Ha 3alWMUTHOM MEepeKIYaTene Ha NPOLIECCOPHON NnaTte, Ha pa3beMHbIX COEOUHEHUAX OUCTAHLMOHHOIO
ucnonHeHus. Ha npmbopbl ¢ NOBPEXAEHHBIMW UMW OTCYTCTBYIOLUMMW FapaHTUAHBIMK HaKMNerkamn rapaHTus
3aBOAA-U3roTOBUTENS HE pacnpoCTpaHsieTCs.
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2 UICMNOJIb3OBAHUE MO HASHAYEHUIO

2.1 9kcnnyaTtauMoHHble OCOBEHHOCTU

2.1.1 Tpeobpa3oBaTenb, MOCTYNMBLWIMA K NOTPEOMTEN0, CKOHUIypupoBaH MpeanpuaTnem-
N3roToBMTENEM B COOTBETCTBUMN C ONPOCHBIM FIMCTOM U C Y4ETOM NapamMeTpOB KOHKPETHOrO TEXHOMOMMYECKOro
npouecca (MNOTHOCTb cpedbl, TeMnepartypa, JaBneHue, BA3KOCTb, pacxod nsMepsemon cpeapl).

Ona ncnonb3oBaHua npubopa Ha MHOM Texnpouecce ero HeobxoamMmo nepekoHdurypuposatb. [Ons
3TOro HeobXoAMMO HanpaBUTb MO 3MEKTPOHHOW MoYTe hann 3anMcy OenCTBYHOLWEN KOHUrypaumm npubopa,
3anuCcaHHbIi C MOMOLLb0 nporpammbl  «IMUC-UHmeespamop» 1 HOBbIN ONPOCHbIM nucT. [peanpuatne-
NPON3BOAMTESb BhILMNET HOBbLIN (hbarin KoHUrypaummn, cogepalimin KoHUrypauuio ans nsmepeHns pacxoaa
cpenbl C HOBbIMM MapameTpamu. JononHUTENbLHOM NoBepkM Nnpubopa He TpebyeTcst Npy NCMONb30BaHMK €ro Ha
TEXHOJTOTNYECKMNE U3MEPEHNUSI.

21.2 I'Ipeo6pa3OBaTenv| MOXXHO yCTaHaBInMBaTb 1 B NOMELLEHUN, N Ha OTKPbITOM BO34yXe.

2.1.3 Bo3HukHOBeHME curHana npu Bubpauumn TpybonpoBoga u npu oTCYTCTBUU M3MEPSAEMON cpeabl —
Tak HasblBaeMbI «Camoxo» — O3Ha4aeT, YTo napameTpbl Bubpaumm TpybonpoBoaa NpeBbIWatoT 4ONYCTUMbIE
3HaYeHWsi, YTO NMPUBOAMT K BO3HMKHOBEHMIO Mapas3nTHOro CMrHana ceHcopa npeobpasoBaTens.

CHMWXEHUI0O MapasuTHOrO CUrHana M YCTpaHEeHUIo «camMoxoda» Ansl MorpyxHoro npeobpasoBaTtens
MO>XeT CMOocOBCTBOBaTL 3anofiHEHWE NMPOTOYHOM YacTu nNpeobpasoBaTtens naMepsaemMon cpegon.

He Bcerga Bubpaumm TpybonpoBoaa SIBNSIOTCS MPUYMHOM «camoxoga». [aHHoe siBMeHne Tak e
OMNMCaHO B pPYKOBOACTBE MO 3KchnyaTauMm Ha «DMEKTPOHHbIN Orok npeobpa3oBaTensi pacxoaa

BuxpeBoro» (cm. mabauuy 1.7).

2.1.4 Ha npoToyHon 4actu npeobpasoBaTens BO3HWKAKOT MOTepu AaBneHus AP, KOTOpble MOXHO
BbIUMCNNTL Mo hopmMyne
Ap = A-p+(Q)?/D?, kMa (2.2)
rae p - NNOTHOCTL U3MepsieMOoi cpeabl Mpy paboynx ycrnosusx, Krims;
Q — 06BEMHBIN pacxoa cpedbl Npy paboymnx ycrnosusix, M3/y;
D — BHyTpeHHU guameTp Tpybonposoaa, MM;
A — koadduumenT, A =30 (kMa-u2-mm*)/(kr-m3).

2.1.5 B npouecce M3MepeHust pacxodoB XUOKOCTEN HEOOXOOUMO y4UTbIBaTb, YTO MpU onpeaerieHHbIX
peXxnMax UCTEeYEeHWs BO3MOXHO BO3HMKHOBEHME KaBuTauuu (BCKMNaHue >xugkoctu). KaBuTtaums npuBoguT K
HEBO3MOXHOCTU n3MepeHusi. Ytobbl He JonNyCcTUTbL 3TOro, Heobxoammo obecneumBaTb M3OLITOYHOE AaBrEeHUE
(P) Ha paccTosHuM 5-u guameTpoB Tpybbl 3a npeobpasoBaTeneM Bbille 3HAYEHUSA BbIYMCNAEMOro no hopmyne

P=29A4P +1,3p,, (2.2)

roe AP - notepu aaeneHuns Ha npeobpasoBaTtene, kla;

Py OaBMEHNE NapoB XUOKOCTU Npu paboumx ycrnoBusx (cnpaBodHas nHdopmaums), klla.
Ecnu BbluMcrieHHoe Mo  ¢opmyne [OaBreHve Bbllle peanbHOro U30bITOYHOrO AaBfeHust B
TpyGonpoBoae, To HEO6X0AMMO YCTAaHOBUTL NPEAOXPAHUTENbHbIN KnanaH, NoBbILIALWMIA AaBreHNE.

2.1.6 T[lpeobpa3oBaTenb MOCTABNSAETCA MOTPEOUTENIO C KOMMEHCMPOBAHHOW TemnepaTypHom
norpeLwwHocTelo. C nomouwbto nporpammel « AMUC-Unmezpamop» nNponssoguTenb NPorpaMMmnpyeT npubop Ha
TemnepaTtypy u3amepsieMon cpefbl COrnmacHO OMpPOCHOMY NUCTY. [oTpebutens MoXeT CaMOCTOSATENBHO 3adaTh

Apyryt temnepartypy.

2.1.7 Mpu ucnonb3oBaHUM NpeobpasoBaTens ANS U3MepPeHUsl pacxoda HacbILLEHHOro napa cTeneHb
CYXOCTV napa gormkHa 6biTb He MeHee 0,8.

2.1.8 lMorpyxHor npeobpasoBaTenb NIMePSET CKOPOCTb NoToka. [na nonydeHusa Tpebyemor TOHHOCTH
U3MepeHus pacxoga HeobxoaMMO M3MepUTb (PakTUYECKU BHYTPEHHUI AuameTp TpybonpoBoaa U BHECTU
3HayeHve gruameTpa B NamsATb Npubopa ¢ nomoLLbio nporpaMmmMbl «AMUC-UHmezspamop».

MameputenbHoe ceveHre TpybonpoBoda BbIOMpatoT Ha NPSIMOM y4acTke TpyObl nepen, pacxogoMepomMm,
HO He Bnxe 5 AnamMeTpoB TPYObI K KOHLY NPsIMOro yvacTka. lNnowaab M3MepuUTeNbHOIO CeYeHnst ONpeaensioT
no cpegHeapudPMETUYECKOMY 3HAYEHUIO 4YeTbIpeEX AMaMEeTPOB, PaBHOMEPHO PAaCMOSIOKEHHbIX B CEYEHMMU.
NamepeHne HeoOXxoaMMo MNpoBOAUTb MUKpomeTpudeckum HyTpomepom no FOCT 10. MNpu HEBO3MOXHOCTH
HEMoCpeaCTBEHHOIO W3MEpPEHWsi BHYTPEHHEro pguameTtpa TpyObl JdonyckaeTcss onpefendrts nnowlagb
N3MEPUTENBHOTO CEYEHWUS M3MEPEHMEM HapYyXXHOro nepumeTpa M TOMWWHbLI CTeHkn Tpybbl. HapyxHas
NMOBEPXHOCTb Tpybbl AOMmMKkHa ObiTb TWATenbHO 3aluweHa U He MMEeTb BMSATMH M BbICTYnoB. W3mepeHue
HeobxoaMmo nNpoBoauTb MeTannuyeckon pynetkon no FOCT 7502. ToNWMHY CTEHKN U3MEPSIIOT NHONKATOPHbIM
TonwmHomepom no FOCT 11358, wraHreHumpkynem no FOCT 166 nnu ynbTpasByKOBbIM TOSLLMHOMEPOM.

2.1.9 He pekomeHayeTcs mMcnonb3oBaTb npeobpasoBaTenb A5S MPOLECCOB C PE3KO N3MEHSALWUMCS
pacxogom, Hanpumep, B cuctemax 4o3npoBaHus. [Insg ymeHbLlUEeHNs BDEMEHU pearnpoBaHus npeobpasoBartens
Ha pes3koe W3MEHeHWe pacxoda pPeKOMeHOYeTCA YMEHbLWUTb CTeneHb AeMN@UPOBaHUSA WU OTKIIOYUTL
AemnduposaHue, ycTaHoBUB cTeneHsb 0.
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2.1.10 MNpwn kOMMNeKTauun TEPMOYEXSIOM MO YMOJTYAHUIO MPUMEHAETCS WUCMOJTHEHWE TepMouyexra C
3aKpbiBawWMMCA CMOTPOBbIM OKHOM.

2.2 TpeGoBaHMA K MOHTaXy

2.2.1 O6wue TpebGoOBaHUA K MOHTaXy Npeobpa3oBarens

MoHTax (OeMOHTax), 3NeKTpU4eckoe MOAKMYEHMEe, HaCTPOWKY, 3KCniyaTaumio npeobpasoBaTtenen
OOMMKHBI BbIMOMHATE NLA, N3yYMBLUME HACTOsLLEee PYKOBOACTBO MO 3KCMfyaTauun 1 npowlewine NHCTPYKTax
no TexHuke 6eszonacHoOCTK Npu paboTe C INEKTPOTEXHNYECKMMN YCTaHOBKaMM.

Mpn yctaHoBKke npeobpasoBaTens HeobxoOAMMO PYKOBOACTBOBATbCA Criegyllmmn obssaTernbHbIMU
npaBunamm:

- K npeobpasoBatento fgormkeH ObiTb obecneyeH cBob6OAHbBIN JOCTYN;

- MECTO YCTaHOBKM npeobpasoBaTensa AOMKHO obecneuymBaTb €ro akcnnyataumio 6e3 BO3MOXHbIX
MEXaHUYECKNX MOBPEXAEHNI;

- He [ponyckaeTca  ycTaHaBnuBaTb  MpeobpasoBaTens B 3aTaniiMBaemblX  MOA3EMHBbIX
TEeNnNoMMKaLMOHHBLIX MOMELLEHUSIX;

- MpSAMONMHENHbIE y4YacTkM TpybonpoBoda W NPOTOYHOW YacTu npeobpasoBaTtens npu U3MepeHun
XMOKOCTU AOMKHbI ObITb MOMHOCTBLIO 3aMNONHEHbI CPEAOW B NPOLECCE U3MEPEHUS;

- KOHCTPYKLMS y3na nogcoeanHeHusi npeobpasoBartens K TpybonpoBoAy Npy N3MepeHnn XXMOKOCTH He
[OIMKHa JonyckaTb CKannnBaHWs Bo3gyxa B Kakon-nnbo yactmn TpybonpoBoaa;

- npeobpasoBaTenb MOHTMPYETCS Ha rOPM3OHTaNnbHOM yyacTke TpybonpoBoaa;

- aKcnnyatauusi npeobpasoBaTtens nNpuM U3MEPEHUN pacxoda KUAKOCTU Ha He MNOMHOCTbIo
3anosiHeHHbIX TPybonpoBoAax He A0MyCKaeTCs;

- 3anpewaeTcsi ycTaHaBnuBaTb npeobpasoBatenb Ha TpybonpoBogax C [OaBMEHUMEM Bbllle
[0MyCTUMOro NacrnopTHOIO 3HAYEHUS;

- nocre TPaHCMOPTMPOBaHMSA NpW OTpULaTeNbHbLIX TeMnepaTypax HeOOXOAMMO OO MOHTaXa BblaepXaTtb
npeobpasoBaTerb B yNakoBKe B HOPMaribHbIX YCIIOBUSX B TEYEHNE 3 HYACOB;

- ycTaHoBKa npeobpasoBaTenid B 30HE PaCMONIOXKEHUs] YCTPOWCTB, CO3MatoLMX BOKPYr cebs MoLyHoe
MarHuTHoe nore (Hanpumep, CUNoBbIX TPaHCOPMAaTOPOB), HE AOMYCKAETCS;

- 3anpelyaeTcs BbINOMHATb Kakue-nmbo paboTbl Npy BKITKOYEHHOM NMUTaHWM Npeobpa3oBaTens;

- 3anpewaeTca paboTtaTb C npubopamMuM U SNEKTPOUMHCTPYMEHTOM 06e3 MOAKITHYEHUSs UX K LUUHE
3aLLUMTHOrO 3a3eMIIEHUS;

- MpucoeguHeHue K Npeobpa3oBaTento BHELUHMX 3NEKTPUYECKNX Lenen crieqyeT Npon3BOAUTb TOSNbKO
nocne OKoOHYaHMs1 MOHTaXHbIX paboT Ha TpybonpoBoae, a UX OTCOeAMHEHME - A0 Havana eEMOHTaXa;

- nocrne yctaHoBkM kabenewm B kabenbHble BBOAblI U WX MOLKIHOYEHUST HEOOXOOMMO BbIMOSHUTD
3aTshkKy BCeX raek B kabenbHblX BBOOAX ANsl MWCKMOYEHUS MonajaHusi BrarM B SMeKTPOHHbIA  6rok
pacxofomepa;

- Heucnornb3yemble kabenbHble BBOAbLI LOJMKHbLI ObITb 3arnyLleHbl;

- 3asemnieHve npeobpasoBaTensi MNPOM3BOAMTCS  MOACOEAMHEHWEM  MPOBOAA  3a3eMileHust
npeobpasoBaTtens K 3aXumy, OTMEYEHHOMY 3HAaKOM 3as3emnenus. ®naHubl TpybonpoBoga mexay cobon
OOIMKHBI ObITb COEAMHEHBI 3a3EMITSIOLLMM NPOBOAOM.

Mo ymonyaHuio npeobpasoBatenn 3B-205 B3pbIBO3ALLMLLEHHbIX UCMONHEHWUIN KOMMNEKTYIOTCA ABYMS
MeTannmyeckumu kabenbHbIM1 BBOAAMU ANs HEBPOHMPOBaHHbLIX Kabenen ¢ BHELWHUM guameTpom oT 6 MM Ao
9 mMm. lNpu aTOoM B KabenbHble BBOAbLI YCTaHaABNMBAKOTCA B3pblBO3alUMLLEeHHbIe Npobku. MpeobpasosaTenn OB-
205 ¢ ncnonHeHvem 6e3 B3pbiBO3aALLWTLI KOMMIIEKTYIOTCA OBYMSI MNACTUKOBLIMU KabenbHbIMW BBOAAMMW OIS
HeOPOHNPOBaHHbLIX kKabenen ¢ BHELWHUM AnameTpom oT 6 MM 40 13 MM.

Mo cneusakady Moryt ObITb YCTaHOBMEHblI KabenbHble BBOAbI Ans kKabenem C OpYyrMM BHELLIHUM
OnameTpom unv anst GpoHMpoBaHHbIX kabenen (Heobxoanmo ykasaTtb TMN 1 AnaMeTp kabens npu 3akase).

EcTb BO3MOXHOCTb MNpMMeEHeHWst kabenbHOro BBOAa MOA MeTanmnopykaB (HeobXxooumo YykasaTb
TMnopa3smep MeTannopykasa npu 3akase).

Mpn MoHTaxke npeobpasoBaTenien C ONTUYECKMM UHAUKaTopoM (ucnonHeHne CUO) pekomeHayeTcs
ycTaHaBnuMBaTb 9MEKTPOHHbLIN  OnOK nog  COMHUE3alMTHbIM  KO3bIPbKOM AN MCKITHOYEHUS  JTOXKHbIX
cpabaTbiBaHMIN ONTUYECKNX KHOMOK OT MPSIMbIX CONTHEYHbIX Ny4en.

2.2.2 Tpe6oBaHUA K MOHTaXy, obecneynBaroLme 3asBrEHHYI TOYHOCTb

[Ona obecneyeHns 3asiBNEHHOW MNpOM3BOAUTENEM TOYHOCTU 00A3aTenbHbIM ABNAETCA BbINOSHEHNE
TpebyeMmbIX AMnvHbI BXOOHBIX U BbIXOAHbLIX MPSAMOSNMHENHBIX Y4acTKoB. B 3aBMCMMOCTM OT HanmMunsi Cy>XXeHWR,
pacluMpeHnit, n3rnbos Tpyb, perynmpylowmx MEXaHNM3MOB MIM YCTPOWCTB, HaXOLALMXCS Bbille Mo MOTOKY OT
MecTa YCTaHOBKW Npubopa, ANMHbLI NPSAMOSIMHENHBIX Y4acTKOB A0 M Nocne npeobpasoBaTenst AOMMKHbI ObITb He
MeHee BENWYMH, yKasaHHbIX B mabsiuye 2.1 HeBbinonHeHne TpeboBaHMin BeAeT K HECTabUNbHOCTN U3MEPEHNIA
1 npubop He bygeT NoATBEPXKAATE CBOM METPOSIOrMYECKUE XapaKTEPUCTUKN.
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Tabnuuya 2.1 — [inuHbl NpsAMbIX y4acmkoe 0J11 No2pyKHbIX npeobpasosamesieli 3B-205

HaumeHoeaHuUe MmecmHo20

HAnuna npsimoz2o y4acmeka neped
npeobpa3oeamesiem (X*y)

AnuHa npsimozo
y4yacmeka rnocrie

R UsmepeHue e usMepeHue Ha npeoG;(J;iz);;)amenﬂ
movyke 0,242R ocu mpy6bi
KoneHo unu TponHmk 55 x Oy 25 x fy 5 x Oy
[Ba unu 6onee KoneH B OAHOW NIIOCKOCTU 50 x Oy 25 x fy 5 x Oy
[Ba unu 6onee KoneH B pasHbIX NNIOCKOCTAX 80 x Oy 50 x Oy 5 x Oy
CyxeHue Tpybonposoga (koHdy30p) 30 x Ay 10 x Oy 5x Oy
PacwwnpeHune Tpybonposoaa (guddysop) 55 x Oy 22 x Oy 5x Oy
[MONHOCTLIO OTKPLITLIV KNnanaH 45 x Oy 22 x Oy 5 x Oy
[MonHOCTbIO OTKPLITasA 3a4BMXKa 30 x Oy 15 x Oy 5 x Oy

lNpumeydarue: [y - ycrnosHbil duamemp mpybornpoesoda.

2.2.3 AneKTpOMOHTaXHble paboTbl

MoHTax npeobpasoBatenen ¢ obecnedeHneM B3pPbIBO3ALLUTHI

OonuncaHbl

B pykoBoACTBE MO

aKcnnyaTauum Ha «dNeKTPOHHbIN 6ok NnpeoGpa3oBaTens pacxona Buxpesoro» (cm. mabnauuyy 1.7).

2.2.4 Tpe6oBaHMA K MOHTaXy NOrpy>XHoro npeobpasoBartens
Mpn moHTaxe npeobpasoBatens Ha TpybonpoBoge crnegyeT obecneyvvTb BhINOMHEHWE CrieaytLmnx

TpeboBaHwuiA;

- HanpaBfieHWe CTPeNnku OKOMo pydYek Ha wWTaHre npeobpasoBaTtens [MOOMKHO coBrnagaTb C
HanpaBrieHMeM noToka B TpybGOMpoBOAE; HaMpaBfieHWE PyYeK Ha LUTaHre AOIMKHO MaKcuMMarbHO

coBnagaTb C OCbio TPYGONpOBOAa;

- B Cryyae CHATUS pydek OTBepCTMS Heobxoammo 3arnywnte 6ontamm M14;
- npuBapHou naTtpybok W MOrpykHas LWTaHra AOMMKHbl OblTb YCTaHOBMEHbl NEpPneHAMKYNSpPHO K

MOBEPXHOCTN TPYBONpPOBOAA B MECTE YCTaHOBKW NpeoBpasoBaTtens (cM. puc. 2.1):x% + q2

- BEepTMKanbHasi ycTaHOBKa npeobpa3oBaTens

(pekomeHayeTcs).

B cnyyae He BepTuKanbHoOM

yCTaHOBKM npeobpasoBaTens yron OTKMNOHEHWUS TMOrpYy)KHOW LUTAHITM OT BepTuKanu He [OIhKeH

npesbiwatb 90° (cm. puc. 2.2).

npaeusibHO

He npaeusibHO
PucyHok 2.1 — [No3uyuoHupogaHue pacxodomepa

PucyHoK 2.2 — Y205 ycmaHo8KuU rpeobpa3osamerisi
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Jatunk norpyxHoro npeobpasoBaTtens MoXeT bbiTb yCTaHOBMeH B ueHTpe Tpybonposoga (R) wnu B
TOYKe cpeaHux ckopocTen notoka (H=0,242R). Bo3amoxxHOe NonoxeHne gatynka nokasaHo Ha puc. 2.3

L i

PucyHok 2.3 — BapuaHmbl pacrosioxeHusi 0am4yuka

[aTumk norpy>xHoro npeobpasoBaTens ¢ UCMOSTHEHNEM «—» Ha AaBnenue 2,5 Mla yctaHaBnvBaeTcs B
ueHTpe Tpybonpoeoga (R) ana ycrnosHoro guvametpa < 1000 MM n B Touke cpefHux ckopocten (H) gns
ycrnoBHoro gunameTpa > 1000 mm).

Oatunk npeobpasoBatens ¢ wucnonHeHnem no AdaeneHnto 1,6 MIMa n ¢ ucnonHeHvem «®P1» Ha
naeneHue 2,5 MlMa yctaHaBnuBaeTcsl B LeHTpe Tpybonposoaa (R) ans ycnosHoro avametpa < 800 MM v B
Touke cpedHux ckopocten (H) ans ycnosHoro guametpa = 800 mm.

Ha ycTtaHOBKy B yka3aHHbIX MeCcTax HacTpauBatloTcs npeobpasoBaTenu npu Bbinycke ¢ MPOM3BOACTBA.

B TpybonpoBogax ¢ ycnoeHeiM agnameTtpom oT 800 go 1000 mm ansa npeobpasoBaTtens ¢ MCMOSIHEHMEM
no gasnexHuio 1,6 Mla patuuk gonyckaeTcs Takke ycTaHaBnuMBaTb B LEHTP Tpybonposoga. [Mpu aTom
HeoOX0AMMO B HacTpolkax npubopa U3MeHMTb MECTO YCTAHOBKM OaTyuka C MOMOLLbI0 nporpammbl « 3MUC-
NHmezapamop».

MeTponornyeckass TOYHOCTb MOMPYXHbIX PacxodoMepoB oObecneynmBaeTcs KayeCcTBOM MOHTaxa MU
KayeCTBOM 3aMepoOB BHYTPEHHero avameTpa Tpyobl. [aTymk uamepsieT CKOpOCTb MOTOKa M AMs MOoJlyYeHus
pacxoga HeobxoAMMO MPOBECTW 3aMepbl NO OMNpPeAerieHn0 BHYTPEHHero AuameTpa, Mocne Yero 3HayeHue
daKkTnyeckoro gnameTpa C NOMOLLbIO NporpaMmmbl «AMUC-UHmezpamop» BHECTM B namaTb npubopa.

Ona obecneyeHnss METPONOrMYECKOW TOYHOCTU HEOBXOOUMO BbiAEPXKMBATb ANWHY MPSAMbIX YY4aCTKOB
(cMm. mabnuyy 2.2).

[Mpn n3MepeHUn CKOpOCTU MOTOKa B CepeduHe NoToka BaXKHO 3HaTb KOI(MPULMEHT rnapaBnmnyeckoro
TpeHus Tpybbl A. B obwem cnydae oH paseH 0,02. 3HaveHue koadhpuumeHTa A He aomkHO npesbiwats 0,06.
KoadhdunumeHT 3aBMCMT OT BA3KOCTU U LLIEPOXOBATOCTM CTEHOK TpyObl. lpu BBOAE B namsATb npubopa
n3MepsieMon cpefbl 1 ee TemnepaTtypbl BbIGop koadhuuMeHTa OCyLLLECTBNAETCA aBTOMATUYECKM.

TpeboBaHMs K TOYHOCTM NOMNOXEHUS AaTymka pacxoda B TpybonpoBoae Npu pacnosnioXeHun gaTtyuka no
LeHTpy notoka +0,05R.

BHUMAHUWE! [ns obecrniedeHus eepMemu4yHOCU [puU yCcmaHOBKe [102pyXXHo20 pacxodomepa U
peaynuposke anybuHbl rnogpyxeHuss 0am4yuka pacxoda HEO6XOOUMO O3HAKOMUMbLCS C PeKoMeHOayusMu ro
MOHMaxy pacxodomepa, rnpusedeHHbIMU 8 npusoxeHuu XK.
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PucyHok 2.4 BeiqucrnieHue ar1y6buHbl
noepyxxeHus damyuka

2.3 Ucnonb3oBaHue
2.3.1 NMoproToBKa Kk paboTe

Mpn ns3mepeHumn ckopoctn B Touke 0,242R Heobxoaumo
obecneuntb rMybuHy YyCTAHOBKY AaTyMka B NOTOKE C TOYHOCTbIO
10,013R. lNpn aToM B 3TOM TOYKE M3MepsieTcs akTnyeckas
CpeaHsisi CKOPOCTb MOTOKA.

[Ona  npaBUNbLHOrO  PacnosioXeHUs  YyBCTBUTENbLHOIO
anemeHTa BHYTpM TpybonpoBoga pAns npeobpasoBaTtenen c
ncnonHeHnem no gasnexuio 1,6 MMNa HeO6XO4MMO BbIYUCINTL
N KOHTponupoBaTb pa3mep A (cM. puc. 2.4), COOTBETCTBYIOLLUN
Tpebyemown rnybrnHe NorpyxeHnst gaTymka:

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

roe: A — paccTosiHMe OT Topua pnaHua WwapoBOro KpaHa unm
natpybka [0 TOPLEBOM MOBEPXHOCTU BpalLaeMon BTYIIKU
(pasmep COOTBETCTBYHOLLMI [TyOUHE NOrpyXeHus);

B — paccTosiHMe OT Hapy>KHOW NOBEPXHOCTU TPYObI A0
dnaHua WapoBoro kpaHa unu cpnaHua natpyoka;

C — paccTosiHMe OT OCM JaTymKa CKOpOoCTM OO TOpLEBON
NMOBEPXHOCTU BpaLLaeMoWn BTYIIKY;

H — rnybuHa norpyxenus gatyvka (R unm 0,242R);

S — TONWWUHA CTEHKM TPYOBI.

MoHTax norpyxHoro npeobpa3oBaTenss pacxoja c
ucnonHeHnem no pgasnedno 1,6 MIMla MoxeT ObiTb
ocyulectBrnieH 06e3 o0CTaHOBKM MoToka B TpybonpoBoge
(«ropsiyasi Bpeska»). lNocnegoBaTenbHOCTb Onepauun «ropsyen
Bpe3ku»  MOrpyxkHoro  npeobpasoBaTensa  onucaHa B
npusnoxeHuu X.

Ona wcnonHennn no paeneHno 2,5 Mlla dnaHey
npeobpa3oBaTtens XeCTKOo 3aKpensieH Ha MOrPY>KHOW LUTaHre,
Takum obpas3oMm, BpalleHMe W perynupoBka  rnyOuHbl
NOrpy>XeHUst gaTtynmka HEeBO3MOXHbl. B cBs3M Cc  3Tum
OTCYTCTBYET LUAPOBbLIA KpaH W «rops4vas Bpeska» Takke
HEBO3MOXHa.

2.3.1.1 Tepea nepBbiM BKMOYEHWEM 3MEKTPUYECKOrO NuUTaHusa npeobpasoBaTensd M MyCKOM ero B

aKkcnnyaTtauuio HeobxoamMmo:

- NpoBepuTb NPaBUMNBHOCTbL MOHTaXa nNpeobpa3oBaTtens Ha TpybonpoBoae;
- MPOBEpPUTb NapameTpbl ANEKTPUYECKOrO NUTaHUSA NpeobpasoBartens;

- MPOBEpUTb NPaBUIbHOCTL 3a3eMIIeHNs Kopnyca npeobpasoBaTens;

- MPOBEpPUTb NPaBWUIbHOCTL MOAKIIOYEHNSI BHELLIHMX YCTPONCTB.

2.3.1.2 MNMapameTpbl NpeobpasoBatens, ykasaHHble B nacnopTte Ha npubop:

- Onana3oH N3MepeHna pacxoaa,

- CEpVHbIA HOMEp;

- ceTeBow agpec npeobpasosartens B cetu Modbus nnn HART;

- BMA B3pbIBO3ALLUTI;

- 3HayeHue cTeneHun gemndupoBaHusa nokasaHunm o6bEMHOro pacxoga BblbupaeTcs u3 psaga uenbix
yncen ot 0 go 10 (No ymon4yaHuio ycTaHoOBNEHO 4);

- u3sMmepsiemas cpefa: XnakocTb, ras, nap;

- TemnepaTypHbI AManasoH N3MepSeMOon U OKpYXXaloLLen cpeabl;

- Krnacc TOMHOCTK NpeobpasoBarens;

- napameTpbl BbIXOAHbLIX CUrHaNoB: 3Ha4yeHne pacxoga ana 1000 Ny ans 4acToTHOro curHana, LeHa
uMnynbca Ang UMMNynbCHOro curHana, 3HadeHue pacxoa ans 20 MA ons TOKOBOro curHana;

- K-cbaktop (ans gatyuka pacxoga);

- HOMEP BepCun nporpamMmmHoro obecneyeHus.

2.3.2 BeBop B 3akcnnyaTauuio

BBog B akcnnyaTauuto npeobpasoBartenst 0popMIIsSiETCS aKTOM.
Mpn BBOAe npeobpasoBaTens B 3KCnnyaTauuio B nacnopte Heobxoaumo caenatb OTMETKY C
YKasaHnem gatbl BBOAa U 3aBepUTb eé noanucbio Nnnua, oTBeTCTBEHHOIro 3a aKcniyartauuto I'Ipl/l60p08.
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B 35Muc-BUXPL 200 PYKOBO/CTBO MO 3KCMNYATALIM
3 TEXHNWYECKOE OBCMY)XUBAHVE

TexHnyeckoe oOcnyxuBaHne npeobpasoBaTenenn B3pPbIBO3ALLMLLEHHOIO  WCMOMHEHUst  OOMMKHO
npoBoanTbes B cootBeTcTBUM ¢ TOCT 31610.17-2012 (IEC 60079-17:2002).

lMpeobpasoBaTenb B Npouecce aKcnyaTaumm He TpebyeT cneumanbHOro TEXHUYECKOro obCnyXmuBaHms,
KpOME Neprmognyeckoro oCMOTpa C LIENbo MPOBEPKM YCOBUIA 3KCMyaTaunm.

lMepuognyHOCTE OCMOTpPa 3aBMCUT OT YCMOBWM 3KCNnyaTauum W onpegensdeTcs npeanpusatuem,
BeAyLLMM TeXHMYEecKoe obCnyxmBaHue.

Ocoboe BHMMaHMe HeobxoauMO YAenATb KOHTPOSK TEXHOJIOTMYECKMX MNapaMeTpoB M3MEPAEMOMN
cpedbl, B 4aCTHOCTU, AaBneHuo B TpybonpoBode, 1 He LONYyCKaTb PEXMMOB 3KCMyaTaunm, cnocobCTBYOLLNX
BO3HMKHOBEHMIO SAABMEHMS KaBUTauun, T.e. 00pa3oBaHMIO B XXMOKOCTM MOMOCTEN, 3anOSfIHEHHbIX ra3oM, Napom
unm unx cmecbto. KaButaumoHHble nNy3blpbku 0OpasyloTcs, KOrga [AaBneHve B MNOTOKE XKMAOKOCTU 3a
npeobpazoBaTenieM CTaHOBUTCS HMXKE HEKOTOPOrO KPUTUHECKOTO 3HAYEHUS (NPUBMM3NTENBHO PaBHO OABMEHUIO
HacCbILLEHHbIX MapoB 3TOM XWAKOCTU Npu AaHHOW TemnepaType). B n. 2.1.5 npuBeneHa copmyna pacyeTa
N36bITOYHOrO KPUTUYECKOTO AABMNEHUS.

HecobGntogeHve ycroBuid akcniyatauum MOXeT NPUMBECTU K BbIXOAY M3 CTpos npeobpasoBatenst uinm
NOrpeLHoOCT! U3MEPEHMI NPEBbILLAIOLLLEN HOPMUPYEMbIE MApaMeTpbI.

4 NMOBEPKA

MepBMnYHOM NoBepke noaBepralwTcsi Npeobpas3oBaTeny Npu BbiMyCKe M3 NMPOW3BOACTBA, Mpollewme
NnpMeMo-caaTodHble UCMbITaHUA W MNpUHATBIE CrykOol, oTBedvalrollelr 3a KayecTBO, Ha COOTBETCTBME
TpeboBaHusam TY 4213-017-14145564-2009.

MoBepka NnpeobpasoBaTenen B 06 bEME NEPBUYHON NMOBEPKM NMPOBOAMTCS TaKKe B CrEAYHLLMX Cryyasx:

- Npuv xpaHeHuun npeobpasoBaTtens nepea BBOAOM B aKcnnyaTtauuto bonee 36 mecsaues;

- nocne peMoHTa npeobpasoBaTtens ¢ JeMOHTaxeM ¢ TpybonpoBoaa;

Mepuoanyeckor noBepke nognexaT Nnpubopkl, HAXOAALWMECS B SKCMyaTauun, U Nocrne pemMoHTa.

VHTepBan mexagy nosepkamu npeobpasosartenen — 4 (4eTbipe) roga.

[nsa norpyxHbix npeobpasoBaTtenen NoBepKke noaBepraeTcsa AaTyMK pacxoda C YCNOBHbIM AMaMeTPOM
NPOTOYHON YacTn 40 Mm.

lMoBepka npeobpasoBaTtenen npoBoauTcs cornacHo Metoauke nosepku OB-200.000.000.000.00 MIT ¢
nameHeHmamMn Ne2,

lMpumeyvaHue - sHeoyepeOHasl rosepka rnpoesodumcsi 8 fMpoyecce SKcrsyamauuu, ecriu Heobxooumo
ydocmoeepumbCsl 8 ucrpasHocmu rpeobpasogamerisi, npu rnogpexoeHuu rniom6 unu ympame OOKyMeHMOos,
rnoémeepxxdarouux rMpoxoxaoeHue o4epedHoli MO8EPKU.

5 NEPEYEHb BO3MOXHbIX OTKA3OB

lMepeyveHb BO3MOXHbIX OTKa30B (B T.4. KPUTUHECKUX):

- noTeps repMETUYHOCTU MO OTHOLLUEHUIO K BHELUHEN cpede MO KOPMyCHbIM AeTansiM, CBA3aHHasa C
paspyLleHVeMm;

- NoTeps repMeTMYHOCTM MO OTHOLLEHMIO K BHELLHEN cpee Mo NPOKNago4yHOMY COEANHEHWIO;

- notepda repMeTu4HOCTU B pa3beMHbIX COEQUHEHUAX;

- HecooTBeTcTBUE TpeboBaHvaM mabnuubi 1.5.

K kpuTepusiM NpeaensHOro COCTOAHMS PacXo4oMepPOB OTHOCAT:

- [OOCTMXKEeHWe HasHaueHHbIX NnokasaTenei;

- HavanbHylo CTagmio HapyLLeHWs! LenbHOCTM KOPMYCHbIX AeTanen (MoTeHue, KanenbHyto Teub);

- HeobpaTuMmoe paspylLeHue aeTarnei, BblaBaHHOE KOPPO3UeN, 3po3neli U cTapeHnemM maTepuarnos;

- npeBbllleHne NpedenbHO AoNyCTUMbIX AedeKTOoB MeTarna KoprnyCHbIX AeTaneil U CBapHbIX LUBOB;

- M3MeHeHVe (YMeHblUeHWe) TOMLWMH CTEHOK KOPMyCHbIX AeTanei OO0 MUHMMarnbHO [doMnyckaembixX
MPOYHOCTHBIM PAcCYETOM BENUYNH;

- M3MeHeHVe (YMeHblUeHUE) pasMepoB Tenia o6TekaHUs 40 MWHUMAIbHO OOMyCKaeMblIX pacyeTom
BEJINYMH NOTPELLUHOCTY;

- BbIXOf U3 CTPOSi CEHCOpa pacxoaomMepa;

- HapyLleHWe reoMeTpun KOPMyCHbIX AeTarnei CBbille MakcUMaribHO AOMYCTUMbIX OTKITOHEHWIA.

Bo3MokHble OLUMBOYHbIE AeNCTBMS NepcoHarna, NPMBOASLLME K OTKady, MHUMOEHTY U aBapun.

[na obecneyeHus 6esonacHocTK paboThl 3anpeLlaeTcs:

- ucnonb3oBaTb apMatypy Anst paboTbl B YCINOBUSIX, HE COOTBETCTBYHOLLMX YKa3aHHbIM B NacropTe;

- UCNonb30BaTh raeyHble Kno4un, 6onbLlune no pasmepy, Yem pasMmepbl KPEMEXHbIX AeTanew;

- Mpou3BoauTb pPaboTbl MO AEMOHTaXy, TEXHUYECKOMY OOCHY>XMBAHMIO U PEMOHTY MpU Hanuuum
naBneHunst paboyei cpefbl B KnanaHe;
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- Mpov3BOAUTb MOAKIMOYEHME K OMEKTPUYECKUM LensiM MO0 CXeMaMm, He COOTBETCTBYIOLLUM
PYKOBOACTBY MO 3KCMfyaTauuu;
- 9KCMNyaTUpOBaTb PacxXO4oMep Mpu OTCYTCTBMM IKCMIyaTaLMOHHON JOKYMEHTaLNN.

Mpy MHUMAOEHTE, KPUTMYECKOM OTKase Ui aBapun HeobxoauMo npekpaTuTb nodadvy paboyer cpenbl Ha
pacxogomep. OTKNIOUYNTL pacxodoMep OT INEKTPUYECKUX Lienen.

OkcnryaTaumoHHbIE CryYan, He NPU3HaoLWMNECs rapaHTUMHLIMU, HO HE OrpaHNYNBAACH:

- HapyLeHbl NoMbbl N3roToBUTENS;

- OTcyTCTBME Macnopta npeobOpasoBaTtens wnu B nacropTe OTCYTCTBYyeT OTMETKa O BBOAE
npeobpasoBaTens B 9KCNyaTaumio, BbIMOMTHEHHAs opraHn3auuen, ocyLeCcTBMBLLEN BBOA,;

- MexaHu4yeckoe MoBpexaeHne ceHcopa (OTcyTcTBME wnu gedopmaums), Tena obTekaHusi
(oTcyTCcTBME, KOPPO3MA Aedopmaums unu cMeLLeHne), MPOTOYHOM YacTh (koppo3us, gedopmauus,
cnegbl MEXaHNYECKOro BO3AENCTBUSA);

- pasrepmeTusauma (nonagaHue N3MepsieMon cpedbl B CTOMKY U (MNK) KOPNyC SNEeKTPOHHOro 6rioka)
NMPOTOYHOW YacTW BCNEeACTBME HapyLUEHWs MpaBun dKcnnyatauum n (unu) npumeHeHns B paboumnx
YCNOBUAX, OTAIMYHBLIX OT OMPOCHOrO NMcTa U (UNM) TEXHUYECKOro 3ajaHusa B MHOM dopmMe Ha
W3roToBfEHMe W MOCTaBKy (B YaCTHOCTU, HO He OrpaHU4MBasAChb, NpeBbilLIEeHWE [OMYCTUMbIX
3Ha4YeHUN TemnepaTypbl U OaBNEHUS);

- Hanuyue B NPOTOYHOW YACTU MHOPOLHbIX MPEeaMETOB;

- pedhopmMauus n oTCyTCTBME 3NIEMEHTOB M COCTaBHbIX YacTen;

- Hanuyue NMpu3HakoB U (MNN) NOCNeACTBUI NPEBbILEHNS NpefefibHbIX NapameTpoB HaMNpsbKeHNUs U
TOKa B 3NIEKTPUYECKUX LiensixX SMEeKTPOHHBIX Nnar;

- Hanunuue cnegoB neperpeBa W (M) OTCYTCTBME KOMMOHEHTOB SMEKTPOHHBIX MNaTt, a Takke
TOKOBeYyLUMX AOPOXKEK SMNEKTPOHHbIX NnaT;

- BbIXO[ M3 CTPOSi 3NEKTPOHHbIX NaT BCMEACTBME nonagaHuns rasoB u (Mnu) Bogbl U (MNKn) MHOMN
XNOKOCTU Yepes He3aTsAaHyTble kabernbHble BBOAbI U KPbILLIKY;

- CaMOCTOsITeNbHbI PEMOHT, pas3bopka u cbopka, 3ameHa 3NeMEHTOB, AeTanel U COCTaBHbIX
YyacTew, a TaKkke BHeCEHME M3MeHeHul B paboTy nporpammHoro obecnedeHns npeobpasoBaTens,
M3MEHEeHNe 3aBOACKMX HACTPOeK, BbIXOOAWMX 3a npedenbl 3af4aHHOro YpPOBHA O0OCTyna,
camocTonATenbHO (6e3 cornacoBaHusi ¢ 3aBOAOM-U3rOTOBUTENEM);

- NpUMeHeHVe Ha paboyen cpege n (Mnn) B paboyumx YCNoBUSX, OTIIMYAIOLWINXCA OT YKasaHHbIX B
OMNPOCHOM NUCTE U (UNN) TEXHWYECKOM 3adaHuM B MHOW (DOPME Ha W3rOTOBMEHUE M MOCTABKY
obopynoBaHusi 6e3 cornacoBaHus C 3aBOAOM-M3rOTOBUTENEM.

6 YIMAKOBKA U XPAHEHUE

YnakoBka npeobpasoBaTenen U AONOMHUTENbHbIX KOMMEKTYIOWMX K HUM MPOM3BOAUTCA B (baHepHbIi
ALWMK C AepeBAHHbIM KapkacoM, ecnu He TpebyeTca ceBepHoe ucnonHeHue. B aTom criyyae npumeHsieTcda Tapa
B cootBeTcTBUM ¢ TOCT 15846.

lMpeobpaszoBaTenu 1 hnaHupl B SLLUKE 3aKpennaiTcs Npy NOMoLLM AepeBsiHHbIX OPYCKOB.

Ha ynakoBky BO BRarosawMTHOM MNakeTe KPenuTCs YMNaKOBOYHbIA JNCT, KOTOPbIN COAEPXUT
nHdpopmaumto o MNokynatene, MNocTaBlwmke, Bece OpyTTO, BECE HETTO, rabaputax nsgenus.

B 3aBucumoctn ot Buga (tuna) Tosapa, TpeOywowero cneuvanbHoro obpaieHus (Xpynkue,
KpynHorabaputHble, TsSKenoBecHble, ANMHHOMEpPHbIE M MNpP. FPy3bl) HAHOCMTCA OOMNOMHUTENbHAs MapKMpoBKa
(«obpaLaTbCa OCTOPOXHOY», KBEPX», KHE BpocaTby, «HE KaHTOBATb» M Np.), a Takke apyrne o603HayeHus.

M3genve MoxeT MOCTaBnATbCA C AOMOMHUTENBHOW KOMMMeKTaumMen (KOMMIEeKT MOHTaXHbIX 4acTen,
3UM, 6nokn nutaHus, Gapbepbl MCKPO3aWWTbl M T.4.) Kak B OOHOW Tape, Tak U B oTAenbHbIX. [pu
MHOrOMECTHOW OTMNPaBKe Ha KaXKOoWn Tape NPUCYTCTBYET yKkadaHue O KONMyecTse MecT U HOMepe MecTa.

lMpeobpasoBaTenu nocrne pacnakoBbiBaHWUA [OJDKHbI XPaHUTbCA Ha CcTennaxax B 3aKpbiTOM
noMeLleHnn. YCrnoBusi XpaHeHust B pacnakoBaHHoM Buge - 2 (C) no [OCT 15150 npu Temnepatype
okpyxatowen cpenbl oT MuHyc 60 go nntoc 40 °C n oTHoCUTENBHOW BNaXXHOCTU Bo3ayxa Ao 95 % npu 25 °C
0e3 koHgeHcaumm Bnarm.

MomewaTtb NnpeobpasoBaTenu O4MH Ha APYron He paspeluaeTcs.

B 3umHee Bpemsi pacnakoBbiBaTb NpeobpasoBaTeny HEOOXOAMMO MOCME BbIAEPXKKU B OTannMBaemMom
nomeLleHnn B TeyeHme 3 4.

OnutenbHoe xpaHeHwe npeobpasoBaTenen pekoMeHOyeTCs NPOM3BOAMTbL B YNakoBKE NPeanpudatus -
N3roToBMTENS.
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7 TPAHCINOPTUPOBAHUE

MpeobpasoBaTenu B TPAHCMOPTHOW yNakoBKe MPeanpuaTUS-U3roTOBUTENS TPaHCMNOPTUMPYHOTCA MoObIM
BMAOM TpaHcrnopTa B cooTBeTcTBuMM C ycnoBusmn 4 (PK2) no FOCT 15150 npu TemnepaTtype OKpyKaroLLen
cpenbl oT MmuHyc 60 go nntoc 50°C 1 oTHOCMTENBHOW BnaxHocTu Bo3gyxa go 100 % npu 25°C.

Bpemsi npebbiBaHMs npeobpa3oBaTens B YCMOBUSIX TPAHCMOPTUPOBAHMA HEe OOMKHO NpeBblaTh
OfHOro Mecsua.

Mpwn norpyske, TPAHCMOPTUPOBAHUK U BbIFPy3Kke NpeobpasoBaTenen OIMKHbI BbINOMHATLCS TpeboBaHus
yKa3aHHble Ha yNakoBKe MaHWMYyISALNOHHbBIX 3HAKOB.

Mpn TpaHcnopTupoBaHuM formkHa ObiITb obecneveHa 3awmTa npeobpasoBaTtenen OT aTMOCKEPHbIX
0CaJKoB.

8 YTUNU3ALUA

lMpeobpa3oBaTenu He cogepkaT BPeAHbIX BELLECTB Y KOMMOHEHTOB, NPEACTaBMNALLMX ONACHOCTb AN
3[,0pOBbSsI NIOOEN U OKpYXKatoLLen cpefbl B MPOLECCe U NOCMe OKOHYaHUsA cpoka Crny0bl U Npy yTunusaumu.

Ytunusauuu nognexat npeobpasoBaTenu, BbipaboTaBluMe pecypC M HenpurogHble K garbHenwen
aKcnnyatauum (noBpexaeHHble, pa3buteie 1 T.0.).

lMpeobpasoBaTtenu, BblpaboTaBLLIME pecypc, He Noanexart pasMmeLleHunto Ha nonuroHe TEO.

YTunusauma npeobpasoBaTenen nponsBoAMTCHA CneunanuanpoBaHHbIMU OpraHnsaumsiMm B Mnopsiake,
YCTaHOBMEHHOM 3aKkoHoaaTensCcTBOM Poccunckon ®enepaumn.

Mocne nepedaun Ha yTunusaumio u pasbopku npeobpasoBaTtenen getanu KOHCTPYKUMK, rogHble Ans
JanbHewnwero ynotpebneHus, He cogepxallme crefoB KOppo3nnM U MeEXaHUYeCKUX BO34ENCTBUIA, JoMyCcKaeTcs
MCMnomnb3oBaTh B Ka4ecTBe 3anacHblx YacTen. [NonesHble KOMMNOHEHTEI Npeobpa3oBaTtenen (YepHble MeTansbl,
LBETHbIE MeTanbl, 3aIeMEHTbl MUKPOCXEM, NnacTuk ABS v np.) HanpaBnsitoTCA Ha BTOPUYHYIO NepepaboTKy;

ONEeKTPOHHbIE KOMMOHEHTHI, U3BMNEYEHHbIE U3 NpeobpasoBaTtenew, AanbHeNWemMy UCMONb30BaHUID He
noanexar.

MpeobpasoBaTeny MOCTaBASKTCS MNOTPEOUTENIO B KAPTOHHOW, MONMMMEPHOM WNN OEPEeBSAHHOW Tape.
YnakoBOYHble MaTepuanbl nepegalrTcs Ha yTunmMsauumilo (BTOpUYHYKO nepepaboTKy) crneunanns3mpoBaHHbIM
opraHusauuamMm.

YTunusauusa npeobpasoBaTensi OCyLLECTBNSETCA OTAENbHO MO rpynnaMm MaTepuarnos: niacTtmMmaccoBble
3NEeMEHTbI, MeTanM4Yeckne aNeMeHTbl Kopryca U KpenexHble 3NeMeHTbI.

9 CBEOEHUA O COOEPXAHWUU OPATOLIEHHBIX METAJJIOB

MpeobpasoBaTenu He codepaT AparoLeHHbIX MeTaros.
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MpunoxeHue A

(cnipasoyHoe)
lMepeyeHb CCbINIOYHbIX OOKYMEHMOo8

O603HayeHue
JdoKyMeHmMa

HaumeHosaHue

OCT 10-88

HyTpomepbl MukpomeTpuyeckue. TexHn4eckue ycrnosums

FOCT 26.010-80

Cpe,D,CTBa M3MEpPEHUI 1 aBTOMaTU3aLNN. CurHanbl 4YacToTHble aneKkTpuyeckne
HenpepbiBHblIe BXOAHbIE U BbIXOAHbIE

FOCT 26.011-80

Cpe,D,CTBa M3MepeHMl7I 1 aBTOoMaTM3auun. CurHanbsl Toka u Hanps>xXeHuna
ANeKTpuyeckmne HenpepbiBHble BXOAHbIE U BbIXOAHbIE

FOCT 27.003-2016

HapexHocTb B TexHuke. CocTas 1 o6LumMe npasuna 3agaHna TpeGosaHuii no
HaJeXHOCTH

FOCT 166-89

LUTaHreHUmpKynun. TexHu4eckne ycrnosus

TOCT 6651-2009

locynapctBeHHasi cuctema obecnedveHus eguHctea uamepeHun (FCH).
Tepmonpeobpa3oBaTenu CONPOTUBNEHUS U3 MNATUHbI, MeAn U Hukens. Obwme
TexXHn4yeckue TpeboBaHWa U METOAbI UCNbITAHUIA

TOCT 7502-98

PyJ'IeTKI/I n3MmepuTtenbHble mMeTannm4yeckme. TexHunyeckne ycnoBua

FOCT 8.361-79

locynapcTBeHHasi cuctema obecneyeHus egnHctea namepenuii (FTCHN). Pacxopa
XKNOKOCTM U rasa. MeToguka BbINONHEHMS U3MEPEHUIA NO CKOPOCTU B OOHOM
TOYKe ceveHns Tpyobl

OCT 8732-78

Tpy6bl cTanbHble GeCLLOBHbIE ropsaYenedopMMpoBaHHble. CopTameHT

FOCT 8734-75

TpyObl cTanbHble GECLLOBHbIE XONOAHOAE(hOPMUPOBaHHbIE. CopTaMeHT

FTOCT 11358-89

TonwmHomepbl U CTEHKOMEPbI MHAUKaTopHbIe ¢ ueHon genexns 0,01 n 0,1 mm.
TexHuyeckme ycnosus

FOCT 14254-2015

CreneHn 3awuTel, obecnevmBaemble obonoykamm (Kog IP)

FOCT 15150-69

MaLumHbl, npubopsl 1 Apyrue TexHuYeckue nsgenusi. VicnonHeHunst ons
pasnuyHbIX KNMMaTU4Yeckux paitoHoB. Kateropum, ycnosus akcnnyataumm,
XPaHEHUs1 U TPAHCMNOPTUPOBAHUSI B HaCTU BO3AENCTBUS KIMMATUHECKUX
(aKToOpOB BHELLUHEN cpeabl

OCT 16037-80

CoeamHeHns cBapHble cTanbHbIX TpybonpoBoaoB. OCHOBHbIE TUMbI,
KOHCTPYKTMBHbIE 3MEMEHTbI U pa3Mepbl

FOCT 28498-90

TepmMoMeTpbl XNAKOCTHbIE CTEKMsIHHbIE. ObLWme TexHnyeckne TpeboBaHus.
MeToabl ucnbitaHui

FOCT 22261-94

CpencTBa n3MepeHuii 3eKTPUYECKMX U MarHUTHbIX BenuyuuH. O6ume
TEXHUYECKNE yCrnoBus

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

B3pbiBoonacHble cpeabl. Yactb 0. O6opynosaHue. O6wme TpeboBaHus

[OCT 31610.11-2014
(IEC 60079-11:2014)

B3pbiBoonacHble cpeabl. Yactb 11. O6opyaoBaHne ¢ BUAOM B3pbIBO3ALUUTbI
"MckpobesonacHas anekTpuyeckas uenb "i"

[OCT 31610.17-2012
(IEC 60079-17:2002)

3J'IeKTp0060py,D,OBaHVIe Ana B3pbIBOONACHbLIX ra30BbIX cpea.
YacTtb 17. lNpoBepka n TexHMYecKoe 06CJ'Iy)KI/IBaHMe ANIeKTPOyCTaHOBOK BO
B3pPbIBOOMACHbIX 30HAX (Kpome noa3eMHbIX Bblpa60TOK)

FOCT 33259-2015

®naHubl apmaTypbl, COEANHUTENBHbLIX YacTel U Tpy6onpoBOAOB Ha
HOMMHanbHoe aasnenne oo PN 250

OCT P 50648-94

COBMECTMMOCTb TEXHUYECKUX CPEeACTB 3NEKTPOMarHMTHast. Y CTOMYMBOCTb K
MarHUTHOMY MOS0 MPOMBbILLIIEHHOM YacTOTbl. TexHnYeckne TpeboBaHusa u
METOAb! UCMbITaHWUI

F'OCT P 52931-2008

MpnBopbl KOHTPOS M perynMpoBaHns TEXHoMorm4eckux npoueccos. ObLwme
TexXHU4eckune ycrnosus

FOCT IEC 60079-1-2011

B3pbiBoonacHble cpeabl. Yactb 1. ObopyaoBaHue ¢ BUAOM B3pbIBO3aLLUTHI
"B3pbIBOHENPOHMLIaeMble 06ono4km "d"

OCT 37.001.031-72

3aTskka pe3bboBbIx coeguHeHU

P 50.2.104-09

"CW. Mopsiaok npoBeAeHWs NCNbITaHWM CTaHA4apTHLIX 06pasLoB unu cpeacTs
N3MepEeHU B LensAX yTBepXaeHns Tuna
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Pasmepbl npuBapHoro natpybka Ha
pasnenne 1,6 MlMa
(OTBEpcCTUS B pa3pese NokasaHbl
YCNOBHO)

PucyHok B.1 — Pasmepsbi noepyxHo20 npeobpasosamersisi Ha 0asneHue 1,6 Mla
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PucyHok B.2 — Pa3smephbi noepyxHo20 ripeobpasogamerisi Ha daeneHue 2,5 MlNa ucronHeHus «-»
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PucyHok B.4 — Pasmepsbi no2pyxHoeo rnpeobpaszosameris OUCMaHUUOHHOZ0 UCMOMHEHUS
OcmaribHble pasmepsl cMm. Puc.b.1-B.3
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MpunoxeHue B

Komnnekm moHmaxHbix Yacmeu (KMY)

(cnipasoyHoe)

Tabnuuya B.1 KpenexHbie demaru 0515l noepyxHbix npeobpaszosamenel 3B-205

[MaeneHue, | Lllapoebiti Bonm atika Konuyecmeo, wm.
Mﬂa KpaH I-OCT 7798 rOCT 9064 Eonmbl raaKu npomaaku
HeT 8 8 1
1,6 M16x75 AM16 (S24)
ecTb 16 16 2
2,5 HeT M20x90 AM20 (S30) 8 8 1

MpumeyaHue: Konuyecteo wanb paBHO yaBOEHHOMY KONMYECTBY raek.

B KMY BxoguT npoknaaka nnockas napoHutoBas no FOCT 15180-86

BHUMAHWE! lnunbku u 2atiku, exodsuue e cocmas KMY u umerowjue 3awjumHoe UUHKOBOE MOoKpbimue,
moaym umemb 0OuHakosyro meepdocmb 8 coomeemcmeuu ¢ CT LIKBA 012-2015.
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MpunoxeHue I'

(obsisameribHoe)

Yepmex cpedcme obecrneyeHusi e3pbieo3aw,umsi npeobpaszoeamenel

McnonHeHue ¢ ONEeKTPOHHbIM Gnokom ¢ YeTblpbMA kabenbHbIMM BBOOAMM
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MpunoxexHune O

(obsisameribHoe)

MepeyeHb cpedcme uamepeHull, UCMOMNL3YeMbIX MPU NMoeepkKe

Ta6bnuua 4.1 - NepedyeHb cpedcme usamepeHuli U ecrioMozamesibHo20 060py008aHuUs, UCMONb3YeMo20 npu
onpedeneHuu noepewHocmu npeobpasosamereli Ha pacxo0omMepHol ycmaHoeKe

MOCTOSAHHOIO TOKa — 2 LUT.

HaumeHoegaHue Tun TexHu4Yeckue xapakmepucmuku
1. TepmomeTp pTYTHbIN ™Tn Mpenensl namepeHus 0 — 55 °C, ueHa aeneHuna
CTEKIMAHHbIV NabopaTopHbI FOCT 28498 wkansl 0,1 °C
2. VICTOYHMK NnTaHuA B5-45 BepxHun npegen HanpskeHUs NOCTOSIHHOTO TOKa

E33.233.219 TY

49,9 B, Tok o 100 MA.

3. YacTtoToMep aneKTpOHHO-
CYETHbIN

Y43-88 no TY BY
100039847.076-2006

JuanasoH 4acToT BXodHbIx curHanos ot 0,1 'y go
200 MI'y,

4.CekyHoomep

CTU-1
TY25-07.1353-77

MorpeluHocTb namepeHus = 0,1 cekyHa.

5. MNepcoHanbHbIN KOMMLIOTEP

MepcoHanbHbIN KOMMbOTEP € ycTaHoBneHHon OC
Windows 95/98/2000, nporpammon «3MUNC
WHTerpaTop» 1 Hanmunem ceobogHoro COM —
nopra.

6. NoBepoyHas ycTaHoBKa

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

[nanasoH pacxoaa ot 0,03 go 100 m3/y,
OCHOBHas OTHOCUTENbHAasi NOrPELUHOCTb
N3mMepeHnss METOAOM crindeHust He bonee +0,25
%, 06 BEMHO-BECOBLIM MeToAoM — He bonee +0,05
%.

7. YcTaHOBKa NoBepoYHas
pacxogomepHas ans
CYETUYMKOB rasa

yner

[nanasoH pacxopa ot 1 4o 4000 m3/4. OcHoBHas
OTHOCUTESbHAS NOTPELLHOCTb MPY U3MEPEHNN
obbéma Bo3ayxa He 6ornee + 0,35 %.

racriopmax.

lMpumeyaHue - [onyckaemcs ucrionb3oeame cpedcmea MoeepKu, He MpedyCMOMPEHHbIE HacmMosIWUM
nepeyYyHeM, Mpu ycriosuu, Ymo UX MEXHUYecKUe U Memposio2udeckue xapakmepucmuKku He ycmyrnanom
yKasaHHbIM. Cpedcmea u3amepeHusi O0/mKHbI Obimb 108epeHbl U UMemMb OMMEMmKU 8 ¢hbopMyrnspax uniu
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lMpunoxxeHue [j

Ta6bnuuya [.2 - lNepeyeHb cpedcmea usMepeHul U 8CrioMo2ameribHo20 060pydo8aHUsI, UCMOIb3yeM0o20 rpu
onpederieHUU noespewHocmu rpeobpaszosamesieli UMUMauyUOHHbIM MemodoM

HaumeHogaHue Tun TexHuYeckue xapaKkmepucmuku
1. TepmomeTp pPTYTHbIN ™Tn Mpenensl namepenus 0 — 55 °C, LeHa geneHus
CTEKNSHHbIN FOCT 28498 wkansl 0,1 °C
nabopaTopHbIN
2. VICTOYHUK NUTaHus B65-44 BepxHun npegen HanpsikeHNsa NOCTOSIHHOMO ToKa
NOCTOSIHHOIO TOKa TY 3.233.219 49,9 B, Tok oo 100 mA.

3. HacTotomep
ANEKTPOHHO-CYETHbIN

Y43-88 no TY BY
100039847.076-2006

JnanasoH 4YacTtoT BXogHbIx curHanos ot 0,1 'y go
200 Ml'y

4.CekyHgomep CTu-1 MorpelwHocTb nsmeperus + 0,1 cekyHa.
TY25-07.1353-77
5.MukpomeTpsbl pbldaxHble | 0-25 n 25-50 MorpelwHocTb n3amepennsi He 6onee + 0,01 %

TY 2-034-227-87

6.lUTtaHreHUmMpKynb
ANEKTPOHHbIN

LL|LILI-150 FOCT 166

MorpewHocTb n3mepeHus He 6onee * 0,03 %

KOMMblOTEP

7.'eHepaTop curHanos 6-27 [OwnanasoH vactot 0,3Mu4...3 Mlu,
TOCT 22261 ctabunbHocTb He MmeHee 0,05 %

8.BonbTmeTp undposon B7-65/5 Mpeaensbl namepenun ot (0-0,05) go 1000 B, knacc
ToyHocTtn 0,02 % + 5 eg.mn. paspsga.

9.MarasuH conpoTtusneHuin | P4831 Conpotusnenne pgo 1000 Owm, oTHOCUTENbHasA
MorpeLHocTb 3aJaHus COMpOTUBMEHUS He Oonee
+ 0,05 %.

10.MNepcoHanbHbIN MK - Komnbtotep ¢ OC Windows 95/98/2000/XP/Vista/7 n

IBM coBMeCTUMbIN

ycTaHoBneHHon nporpammon «3AMUC-UHTerpaTop»
1 Hanuumem ceobogHoro COM unu USB nopta u
JNIMHENHOrO BbIXoAda.

11.0cumnnorpadg

C1-117/1
Tr2.044.016TY

[Onana3oH He meHee 100 klu,
YyBCTBUTENBHOCTb HE MeHee 10 mV/gen.

12. NpeobpasoBaTenb
nHTepderica RS485 / USB

OMUC-CUCTEMA 750

13.KomnnekT kabenen ong
UMUTALNOHHOW NOBEPKM

3B200.KUIM

racriopmax.

lMpumeyaHue - [ornyckaemcs ucrionb3oeame cpedcmea MoeepKu, He MpedyCMOMPEHHbIE HacmMosIWUM
repeyHeM, Mpu ycrioeuu, Ymo UX MEeXHUYecKue U MemporioeuyecKue XapakmepucmuKu He ycmyrnawom
ykasaHHbIM. Cpedcmea u3mepeHusi OOKHbI Oblmb MO8EPEHbl U UMemb OmMemKu & hopmynsapax unu
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MpunoxeHue E

(obsisameribHoe)
Hacmpolika no2pyxHo20 npeobpazosamerisi pacxoda co2/1acHO yCI108UsIM
rNpuMeHeHUus

[na HacTporkm norpyxHoro npeobpasoBaTens Ha (aKTUYEeCKoe 3HayeHue BHYTPEHHEero avamerpa
TpybonpoBoga HeobxoamMmo nNubo nepeHacTpouTb cam npeobpasoBaTternib ¢ NoMoLpbo nporpammbl «OMUC-
WuTerpatop» (ogHopasoBas onepauuvs), NuMbo nepecyntatb 3HA4YeHWe UeHbl KMMMynbca Ha YacTOTHO-
UMMNYyNbCHOM BbIXOAe npeobpasoBaTens U 3Ha4YeHWe MakCMMarbHOro pacxoja, KOTOPOMY COOTBETCTBYET
BEPXHWI Npefen TOKOBOro BbIXOAHOrO curHana npeobpasosatens. [Ans atoro Heobxoammo yctaHoBUTb 6ut 10
pernctpa 40014 (BKMOYEHME MOrPYXXHOIO pexuma), paccuntatb 3HaYeHne nonpaBoYHOro kKoadduuneHTa ang
npvBedEHMs pacxofa AaTyuMka K pacxogy npu dhaktMyeckoMm guameTtpe TpybonpoBoga. OTOT pacyeT MOXHO
TaKke BbINOSMHUTbL NP nomMoLuy nporpammbl « AMUC-UHTerpatop», He BHOCSA U3MEHEHMS B Npeobpa3oBarerb.

Koppekmuposka daKTUueckoe 3HaueHMe LieHbl UMNynbca Mg, npeobpasosaTtens
UeHbl umnyrnsca paccumTbiBaeTca no hopmyne
My=m*S, (E.1)

roe m — 3HavyeHue LieHbl MMNynbca AaTyvka, ykasaHHoe B nacrnopre
npeobpasoBaTtens, n/umn;
S — nonpaBoYHbIN KOahduUMeHT cornacHo gopmyne (E.3).

Koppekmuposka dakTnyeckoe 3HavyeHne pacxoga QHamb.dy, KOTOPOMY COOTBETCTBYET BEPXHUN
gepxHezo rnpedena npeaen TOKOBOro BbIXOOQHOMO CMrHana npeobpasoBartens, paccumTbiBaeTcs no
moKo80e20 thopmyne

8bIXOOHO20 cu2Harna QHamb.dp = QHan6 * S, (E2)

roe QHamb — 3HayeHne pacxoga gaTymka, KoTtopomy cootBeTcTByeT 20MA TOKOBOMO
BbIXOQHOrO CUrHana, ykasaHHoe B nacropte npeobpasosatens, M3/u;
S — nonpaBoYHbIi KoachduumeHT cornacHo dopmyne (E.3).

Pacuyem MonpaBoyHbIN KO3PDULMEHT S AN PakTUYECKOro 3HaYeHUs BHYTPEHHEro
rnornpasoyHo20 anamMmeTpa pr60nposop,a BbI4YUCIIAETCA NO cpopmyne
KoagpgpuyueHma S = (Dg/ d)?* Kv * Kn * K3, (E.3)

roe Dg — cbakTyeckoe 3HavyeHue BHYTPeHHero amameTpa TpyGonposoaa, Mum;

d — 3HayeHne BHYTPEHHEro AnamMeTpa AaTynka pacxoda B MeCTe YCTaHOBKM Tena
obTtekaHus, d = 40 mwm;

Kv — koadpduumeHT, 3aBucAWLMN OT rMyOUHbI NOrpyXeHUs AaTtdvka pacxopga.
Kv=1 gons ycrtaHOBKM AaTtymka B TOuke cpegHen ckopoctu (0,242R). 3HauveHue
KoacppuumenTa Kv ang yctaHoBKM AaTymka Ha ocu TpybonpoBoda onpeaensercs
MEeTOA0M UHTEPNONAuUNM No AaHHbIM mabnuysbi J1.4. B o6wem cnyyae 3HadeHue Kv
ANsl yCTaHOBKM AaTtymka Ha ocu TpybonpoBoga MOXXHO NpUHATL paBHbiM 0,84;

Kn — koadduumneHT nepexoaa, yumtbiBarowmnn nameHeHne K-cakropa gatymka
pacxofa npu NOrpy>XHoMn yCTaHOBKE Aardvka OTHOCUTENBHO
K-tpakTtopa, nony4yeHHOro npu rpagyvmpoBke gatymka Ha cteHge. KoadpduumeHT Kn
BblGMpaeTcs no mabsauue E.1 (3HayeHUs onpeaeneHbl SMIUPUYECKUM NYTEM);

Ta6bnuuya E.1 - KoaghgpuuueHm nepexoda Kn
Touka usmepeHus KoacdhdmumeHT nepexona Kn
LleHTp 1,65
Touyka cpeaHmnx ckopocTen 1,42

K3 — Koa(hp1LMEHT 3aTEHEHUS, YYNTbIBAIOLLNIA BIIUSIHUE MOTPYXXHOW LUTAHIW.
KoadhdbumumneHT K3 onpenensietca no maénuye E.2.

Ta6bnuua E.2 — KoagppuyueHm 3ameHeHusi K3

‘3‘3 300 350 400 450 500 600 700 800 900

Ks |]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

K3z 0,960 | 0,963 | 0,967 | 0,970 | 0,973 | 0,976 | 0,978 | 0,981 | 0,985
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dakTuyeckoe 3HavyeHue BHYTpeHHero guameTpa Tpybonposoga
paccuuTbiBaeTcsa no popmyne

Do =LH/3,1416 — 2*s , (E.4)
roe LH — gnuHa okpykHocTu TpybonpoBoaa, ycpeaHeHHas Nno pesynbTaTam YeTbipex
N3MEPEHUN, MM;

S — TOMLWMHA CTeHkM TpybonpoBoaa, ycpeaHeHHasi No pesynbTaTam YeTbipex
N3MEPEHUN, MM.

Mpu onpegeneHMn BHYTPeHHero avameTpa TpybonpoBoga pekoMeHayeTcs
MCMorb30BaTb CPeACTBa M3MepeHUI, ykasaHHble B mabnuye E.3 v aHanormyHele.

Tabnuuya E.3 - [NepeyeHb cpedcme usamepeHull, Ucrornb3yemMbix rnpu
onpedesieHUU 8HympeHHe20 duamempa mpybornposoda
H Tpebyembie mexHu4Yeckue
aumeHosaHue

Xapakmepucmuku
1. PyneTka metannunyeckas Mpenen namepenun 10 m, ueHa geneHus
P10H2K, TOCT 7502 0,5 mm
2. TonwwmHomep ynbTpassykoBoi | AnanasoH nameperun 3...30 Mm,
YT-93MN, TOCT P 55614 OTHOCUTENbHAasi NOrpeLLHOCTb 3 %

OnpeneneHve  koadpdpuumeHTa Kv  mpoussoauTcs B criedytolleit
nocrnenoBaTenbHOCTH:

e oOnpedenWTb CPEAHIO CKOPOCTb noToka Vep, M/C, 4Yepe3 ceveHue
TpybGonpoBoga AN CpeaHero  pacxoda W3 [ManasoHa  M3MepeHus

npeobpasoBaTens
Vep = 2000 * (Quanm + QHamnb) / (Dg? * 3,6 * 3,1416) , (E.5)
roe QHamm (QHamb) - HaummeHbluee (Haubornbluee) 3HadeHMe pacxofa

npeo6pasoBaTens cornacHo maéauue 1.3, Mo/y;
D¢ — thakTnyeckoe 3Ha4eHne BHYTPEHHEro agnameTpa TpybonpoBoga, Mm.

. paccumnTaTb Ymcno PenHonbaca Re
Re =0,001 *Dg¢ *Vep / v, (E.6)

roe Dg — chakTuyeckoe 3HavyeHne BHYTPEeHHero agnameTtpa TpyGonposoaa, Mum;
Vep — cpefHsis CKOPOCTb NOToKa, M/C;

V — KMHemaTtuyeckas BA3KOCTb U3MepsieMol cpeapl Anst pabodero AnanasoHa
Temnepatyp, M2/c.

e paccuutaTb KOIMMULMEHT MOPABNMYECKOrO TpeHuss A no dopmyne

AnbTyns
68 0,25
% =011 Ru B8 1 (E.7)
D, Re

roe Rw - 9KBMBaNeHTHas LIepPOXOBAaTOCTb BHYTPEHHEW MOBEPXHOCTM Tpyobo-
nposoda, MM (onpegensieTcs akcnepmumeHTanbHo unu no FOCT 8.586.1);

Do — hakTnyeckoe 3HayeHne BHyTPEHHEro avameTpa TpybonpoBoaa, Mm;

Re — yncno PenHonbaca.

[onyckaeTca onpegeneHve koadduuMeHTa rMapaBnuyeckoro TpeHust A no
Homorpamme Konbpyka-Yanta.

3HadeHne koadduumeHta Kv onpegenserca MeTO4OM WHTEPNOnsuuM no
AaHHbIM  ma6bnuubl E.4 p[Ons  paccuMTaHHOIO  3Ha4YeHust  koadduumeHTa

ruapasnuyeckoro Tpenus A (COCT 8.361).

Ta6bnuua E.4 — KoaghpuuueHm rioepyxeHusi 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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PYKOBOLACTBO NO 3KCIUTYATALIUN

MpunoxeHue X

(obsisameribHoe)

MoHmax noz2pyxHo20 npeobpasoeamesisi pacxoda 6e3 ocmaHO8KU NOMokKa e
mpy6onpoeode (0nsi npeobpazosamerel ¢ ucrnosiHeHuem no daeneHuro 1,6 Mla)

Tabnuua XK.1 — [Nopsidok MOHMaxxa roepy»kHo20 npeobpasosamerisi pacxoda 63 ocmaHO8KU Momoka e

mpy6orposode

Onepauusn

PucyHok

1. MpuBapuTb NaTpybok
MOrpy>XHOro pacxogomepa K
Tpybonpoeogy. Ceapka no FTOCT
16037.

Ocb naTpybka gormkHa
pacnonaratbCsi epneHanKynspHo
N CUMMETPUYHO OTHOCUTESIbHO OCK
Tpybonpoeoaa.

OTkNnoHeHne ocu naTpydka oT
HopManu K NoBEepPXHOCTY
TpyGonpoBoaa B MecTe
npucoeanHeHust natpybka B
NpoAosIbHOM U NOMNepPEeYHOM
HanpaBneHUsix He JOJMKHO
npesbiwaTb 3°.

_S17 70T 16037-80

2. K natpybky 6ontamu
NPUKPENUTb LLIAPOBLIN KPaH.
LlapoBbIi KpaH AOMMKEH NMETb
CTpoUTENbHYIO ANWHY He Bonee
230 mm. Mexay dnaHuamu
natpybka v L1apoBoro KpaHa
NOMECTUTb NPOKaaKy.

8 6ontoB M16x70 3aTAHYTb
COrnacHoO cxeme ¢ MOMEHTOM
3aTsxkn Mkp ot 88,25 H*m (9
krc*m) go 107,87 H*m (11 krc*m).
TexHnyeckne TpeboBaHus K
3aTsxke no OCT 37.001.031-72.
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Onepauus PucyHok
3. MNoaroToBUTL MEXaHW3M Ans c—T7——
CBEpPIieHMs OTBEPCTUS B
Tpybonpoeoge. LUKOATIRG
BKITIIOGGLIZATES

J_ / !
[ ]
CEBOMIIHBILT MEXCHIN /\“ om_ mmn

4. YcTaHOBUTb CBEPNUITbHBIN

MeXaHWU3M Ha LIapOoBbIA KpaH,
npegBapuUTeNIbHO YCTAHOBUTb
npoknagky mexay drnaHuamu.

3akpenuTb MeXaHN3M C MOMOLLIbO
OONTOB U raex.

Cxemy 1 MOMEHT 3aTsbkkmn 6onToB
CM. n.2.

OTKpbITb LWapOBLIA KPaH.

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

- ]
! H
—%H i“\\ Hapobel kpaH
Lo o
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Onepauus PucyHok
5. C nOMOLLbI0 PYKOSATKM PLKOATKG
CBEPNUIIBHOIO MexaHu3ma
NnoABeCTN CBEPIO Yepes OTKPLIThIN E; —
LLIapOBbIIZ KpaH K NOBEPXHOCTU JﬂEKmﬁﬂdﬁUZWEﬁb

Tpybonpoeoaa.

Mogate nuTaHWe Ha cBepPNUIbHbIN
MexXaHU3M.

MpoceepnuTb OTBEPCTME B
TpybonpoBoae, obecne4ynBas
BepTMKanbHyto nogady dpesbl ¢
MOMOLLIbIO PYKOSITKM.

/ OB BT MEXHLIIM
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o
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1! -
! I
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PYKOBOLACTBO MO 3KCIUTYATALIUU

Onepauus

PucyHok

6. C nOMOLLbI0 PYKOSITKM MOAHSTD
pesy ¢ Bblpe3aHHbIM y4acTKOM
noBepxHOCTM TpybonpoBoaa BhiLLE
LLIApPOBOro KpaHa.

3akpbITb WapoOBbIA KPaH.

OTKMOUYNTE CBEPNUIbHBIN
MEXaHWU3M U CHSITb €ro C LLIapoBoro
KpaHa.

SORLITIO

. WiEole] ki

i rpLBaoHoL ALK

7. MpucoeanHUTb PYYKU K LUTAHTe
pacxogomepa.

OcnabuTb uKcHpyowme un
NPWXMMHbIE 6ONTbI A4Ns
obecneyeHnst BO3MOXHOCTU
BpaLLEHMs LUTaHIW.

Bpalyas pyyku Ha wTaHre, NOOHATb
JaTyunk pacxogomMmepa B KparHee
BEpXHee MosioXKeHne.

3aTaHyTb NPMWKUMHbIE BoNTbl 4NN
obecneyeHns repMeTUYHOCTW.

MpucoeanHNTL NOrpy>XHOM
pacxogoMep K LapOBOMY KpaHy ¢
nomoLlbto 60nNToB U raek. Mexay
dnaHueM LLapoBOro KpaHa u
dnaHueM pacxogomepa NoMecTuTb
HOBYIO NPOKNaaKy.

CxeMy 1 MOMEHT 3aTshKku 6onToB
cMm. n.2.

MnaBHO OTKPbITb LLIAPOBLIN KPaH.

LTI 37
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Onepauus

PucyHok

8. Bpaulas py4ky pacxogomepa,
ONyCTWTb AaTyMK pacxodomMmepa B
TpybonpoBog Ha Tpebyemyto
rnyouny H.

[nsa obecneyveHuns Tpebyemon
rnyGuHbI NorpyxeHns gatymka H

B TpyOOnpoBoa HeobXxoaumo
BbIYMCINTL U KOHTPONNPOBATb
pasmep A, KOTOpbI onpegensieTca
no cpopmyne

A=C-B-H-S5,
H = D/2 npn D < 800 mm,
H =0,121*D npu D> 800 mm,

roe D — BHYTpeHHWIN anameTp
Tpybonpoeoaa.

[na obecneveHns npaBunbHOM
opueHTauun aatyuka pacxogomMmepa
B TpybonpoBoae Heobxoammo,
4YTOObI HanpaeneHe pyyek Ha
LUTaHre pacxogomepa coBnagaro ¢
HanpaBfieHMeM NOTOoKa B
TpybonpoBoge (ocb gaTymka Obina
napannenbHa ocu Tpybonpoeoaa).
HanpaBneHune cTpenkn okomno
py4eKk OOMKHO coBnagaTh C
HanpasieHMeM NMoTokKa.

BHUMAHMUE!
Heobxogumo 3atsaHyTb
NPWXMMHble 1 prKcupyoLme
OonThbl.

150

PLRa

[IPLXUMHBIE o0/l

PURCLILIOLLE DO/TIb!

OTKDLITIO

% o %

%)

I\

maHza

dam-uk pacxodorenda

mpoonpobod

Mopsgok oemoHTaxa OB205:

1. OuMcTUTbL OT 3arps3HeHUI Pe3bOOBYHO LUTAHIY pacxo4oMepa;
2. OcnabuTtke ukcupyowwme 6onTbl Ang obecnevyeHnss BO3MOXHOCTU BPaLLEHMWS LUTAHIM C COXpaHEHNEM

repMeTm4HocTU (cM. n.7 Tabn. M.1);

3. Bpau.l,aﬂ PY4KYy pacxoaomMmepa, NoAHATb OaTHMK pacxogomepa B prGOI'IpOBOﬂ,e B BEPXHEE MOoJIoXKeHne (BbILLIe

3a1BUXKKM LLIAPOBOro KpaHa);
4. [naBHO 3aKpbITb LLIAPOBbLIN KPaH;

5. OTKpPYTUTb NPMKMMAaIOLLIME pacxogoMep K LapoBOMY KpaHy GOMTbl U raiku (Cxemy 3aTskku cM. N.7 Tabn.

M.1);

6. OTcoeanHUTL pacxogomep, CHATb onaHLEeBYo NPOKIaaky.
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MpunoxeHune U

(obs13amerbHoe)
KabenbHble 8800bI
Tabnuuya WN.1 - [NepeueHb kabernbHbIx 880008 05151 cMpyKmMypbl 0603Ha4YeHUs1 pacxodomepa
Koo OnucaHue KkabenbHO20 8e00a Mamepuan SR || (EERETE0
3awumsl | 3awjuma
- HvikennpoBaHHas
- KaGenbHbli BBOA MO YMOSYaHMIO naTyHb IP66/68 Ja
Mog HebpoHupoBaHHLIN kabenb, anameTp obxatua | HukennpoBaHHas
AO1 6...12 Mm naTyHb IP68 Het
Mog HebpoHupoBaHHLIN kabenb, anameTp obxatua | HukennpoBaHHas
Al 6...14 mm naTyHb IP66/68 Ra
Mog HebpoHMPOBaHHbLIN kabenb, guameTp obxaTus HepxxaBetoLas
AH2 6,5...13,9 Mm cTanb IP66/68 Ra
Mo HebpoHupoBaHHLIN kabenb, anameTp obxatua | HukennpoBaHHas
A4 13,5...20 mm naTyHb IP66/68 Ra
AH4 glo;1|,2|-|<“en6Mp0HmpOBaHHbm kabenb, AMameTp obxaTusi Hepxéizﬁr:maﬂ 1P66/68 Ma
Moa 6poHnpoBaHHbIN Kabenb, AnameTp o0bxaTus
b1 6...12 (BHyTp. obonoyka kabens), 8...16 (BHeLw. HMKeﬁ:g;:’sHHaﬂ IP66/68 Oa
obonouyka kabens)
Moa 6poHnpoBaHHbIN kKabenb, AnameTp o0bxaTus
BH1 6...12 (BHyTp. obonoyka kabens), 9...17 (BHeLw. Hepxg:ﬁr:maﬂ IP66/68 Oa
obornoyka kabens)
Moa 6poHnpoBaHHbIN kKabenb, AnameTp o0bxaTus
B2 6,5...13,9 (BHYTp. 06onouka kabens), 12,5...20,9 HMKeﬂ:gossHHaﬂ IP66/68 Oa
(BHeLw. obonoyka kabens) y
Moa 6poHnpoBaHHbIN kKabenb, AnameTp obxaTus
BH2 6,5...13,9 (BHYTp. 06onouka kabens), 12,5...20,9 Hepxggﬁr:maﬂ IP66/68 Oa
(BHeLw. obonoyka kabens)
Moa 6poHnpoBaHHbIN Kabenb, AnameTp obxaTus
BH3 | 3,4...8,4 (BHyTp. oborouka kabens), 8,4...13,5 Hep"é?:ﬁf“*a" IP66/68 Oa
(BHeLw. obonoyka kabens)
Moa 6poHnpoBaHHbIN Kabenb, AnameTp obxaTus
B4 |3.8..8.4 (BryTp. oGonouka kaGensi), 6,7...10 (sHew. | TVKEMMPOBaHHAS | \beqcq Oa
obornoyka kabens) natyHb
Moa 6poHMpoBaHHbIN Kabenb, MPONTOXEHHbIV B
mMeTannopykase [1y18, ouametp obxaTtua 5...14 HukenupoBaHHas
BM18 (BHYTp. 06onouka kabens), 8...16 (BHeL. obonoyka naTtyHb IP66/68 fa
kabens)
Moa 6poHNpOBaHHbLIN Kabenb, NPOJIOXKEHHbIV B
meTannopykase [y20, anametp obxatua 6...12 HukenupoBaHHas
BM20 (BHYTp. o6onouka kabens), 9...17 (BHeLww. obonoyka naTtyHb IP66/68 fa
kabens)
Moa 6poHNpPOBaHHbLIN Kabenb, NPOIOXEHHbI B
MeTannopykase [1y25, npuametp obxatua 6...12 HvkenupoBaHHas
BM25 (BHYTp. obonouka kabens), 9...17 (BHeL. obonoyka natyHb IP66/68 Aa
kabens)
Moa 6poHMpoBaHHbIN Kabenb, NPONOXEHHbIN B
mMeTannopykase [1y32, ouametp obxatunsa 12...18 HvkenvpoBaHHas
BM32 (BHYTp. oborno4ka kabens), 15...25 (BHeLl. o6onoyka naTtyHb IP66/68 fa
kabens)
Moa 6poHMpOBaHHbIN Kabenb, MPOSTOXKEHHbIV B
mMeTannopykase [ly32, npuametp obxaTtua 5...14 HukenvpoBaHHas
BM32A (BHYTp. o6onouka kabens), 8...18 (BHeLl. obonoyka naTtyHb IP66/68 fa
kabens)
Mo 6poHNpPOBaHHbLIN Kabenb, NPOSTOXEHHbIV B
meTannopykase [y32, anametp obxatua 5...14 Hep>kaBetowas
BM32AH (BHYTP. 06onoyka kabens), 8...18 (BHeL. obonoyka cTanb IP66/68 Ha
kabens)
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Koo OnucaHue KkabenbHO20 8eo0a Mamepuan AT || R
3awumsbi | 3awjuma
Mo HebpoHMpoBaHHbLIN Kabenb, NPONOXEHHbIN B
M15 | metannopykase P3L,15, MPM15, MM 15, TEPOA- H”Keﬂg?ﬁf,““a’* IP66/68 Oa
MI-16, guameTtp obxatus kabens 6...14 mm y
Moa HebpoHUpOBaHHbLIN kabenb, MPONOXKEHHbIN B HUKENMDOBAHHAS
M16 meTannopykase P3L16, MPIMN16,F/EPOA-MT-16, nangb IP66/68 Oa
anameTp obxatuns kabens 6,1...11,7 Mmm
Mo HeGpoHMpOBaHHLIN Kabenb, NPOSTOXEHHbIV B
M18 | meTannopykase P3Li18, MPM18, MII18, FTEPOA- H"”‘ej‘:gﬁoﬁf””a" IP66/68 Na
MI-18, ouameTp obxaTusa kabens 9,4...14 Mmm y
Mo HeBpoHMpoBaHHLIN Kabenb, NPONOXEHHbIV B
M20 | metannopykase P3Li20, MPM20, MMI20, FEPOA- H"”‘eﬂg?ﬁf””a" IP66/68 Na
MrI-20, guameTp obxaTus kabens 6...14 Mm y
Mo HeBpoHMpoBaHHLIN Kabenb, NPONOXEHHbIV B
M22 | metannopykase P3LI22, MPM22, MMr22, FTEPOA- H"”‘eﬁQQOHBS””a" IP66/68 Oa
MI-22, npuameTp obxaTus kabens 9,4...14 Mmm y
Moa HebpoHMpoBaHHbLIN Kabenb, NPONOXKEHHbIN B
M25 meTannopykase [1y25, anameTtp obxatus kabens HMKeﬂggogs HHas IP66/68 Ja
6,5...13,9 MM y
Mo HebpoHMpoBaHHbLIN Kabenb, NPONOXKEHHbIN B
M25r meTannopykase [y25, anametp obxatus kabens HMKeﬁgﬁoﬁfHHaﬂ IP66/68 Ha
11,3...19,9 MM y
Mo HebpoHMpOBaHHbLIN Kabenb, NPONOXXEHHbIN B
mMeTannopykase [1y16, ouameTtp oboxaTtusa kabens HvkennpoBaHHas
MI16 7,2...11,7 mm + CoeguHuTens MeTannopykasa nartyHb IP66/68 fa
rEPOA-CI-16-H-M20x1,5
Mo HeGpoHMpOoBaHHLIN Kabenb, NPONTOXKEHHbIV B
MH15s | metannopykaBe [1y15, guameTp obxaTtus kabensi Hep}'éigﬁf”"'aﬂ IP66/68 Oa
6,5...14 Mm
Mo HeGpoHMpOBaHHLIN Kabenb, NPOSTOXEHHbIV B
MH18s | meTannopykaBe [1y18, ouameTp obxaTtus kabens Hepﬁigje_lr:u.l,aﬂ IP66/68 Oa
6,5...14 Mmm
Mo HeGpoHMpOBaHHLIN Kabenb, NPOSTOXEHHbIV B
MH20s | meTannopykase [y20, ouameTtp obxatusa kabens Hepﬁigje_lr:u.l,aﬂ IP66/68 Ja
6,5...14 Mmm
Mo HeBpoHMpoBaHHLIN Kabenb, NPONOXEHHbIN B
MH22s | metannopykase P3Li22, MPM22, MMI22, FTEPOA- Hep"ggﬁf”*a" IP66/68 Na
MI-22, pnameTtp obxatus kabens 9,4...14 mm
Mo HeBpoHMpoBaHHLIN Kabenb, NPONOXEHHbIN B
MH25s | meTtannopykase [1y25, ouametp obxaTtusa kabens Hep)'é?:ﬁfmaﬂ IP66 Oa
12,6...18 Mm
Moa HeBpoHMpoBaHHLIN Kabenb AnameTpom 6-12
MT20 | MM, C BOBMOXHOCTbIO MOAKITIOYEHUS HMKeﬁ:gossHHaﬂ IP66/68 Ja
meTannopykasa [y20 y
Moa HeBpoHMpoBaHHLIN kabenb guameTpom 11-17
MT25 | MM, C BO3BMOXHOCTbIO NOAKITIOYEHUS HMKeJ;ggossHHaﬂ IP66/68 Ja
mMeTannopykasa [y25 y
M gloq;fnﬁMpOHmposaHHbm kabenb, AnameTp obxaTus MnacTuk P65 HeT
Moa 6poHnpoBaHHbIN Kabenb, AnameTp obxaTus
P1  |6...12 (BHyTp. oBonouka kabensi), 9...17 (BHeLL. Hep"éigﬁf“*a" IP66/68 Oa
obornoyka kabens)
Moa HeGpoHMpoBaHHLIN Kabenb, Nog TPyOHbIN
TH20F | moHTaxx M20x1,5 (BHYTP.), AnameTp obxaTtums Hepxé?gﬁr:maﬂ IP66/68 Oa
kabens 6,5...13,9 Mm
3 B3pbiBO3alumLLEeHHada 3arnyLuka HMKeﬁgg;ﬁsHHaﬂ IP66/68 Oa
3H BapbiBo3aluymiLeHHana 3arnyLuka Hep)'é?:ﬁfmaﬂ IP66/68 Oa
AnNIOMUHUEBBIN He Bbiwe
P22 | Bunka 10 KoHTakTOB CcrnnaB P65 Het
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CmeneHb | B3pbieo-
Kod OnucaHue KabenbHO20 8e800a Mamepuan sauumsl | sawuma
- . AnNOMUHUEBBIN He Bbiwe
LWP22K | Bunka 10 KOHTaKTOB C OTBETHOW PO3ETKOM cnnaB P65 Het
Mo HeBpoHMpoBaHHLIN Kabenb, AMaMeTp o0bxaTus
NA2 |6...12 mm (peaba 1/2'NPT) + apantep 1/2'NPT /| HMKenMpoBarkas | - peg/aq [a
M20x1,5 natyHe
3MA MnacTtukoBas 3arnyLuka Monnamng IP66/68 HeTt
nA goq;fnﬁhﬂpOHMpOBaHHbM kabenb, AMameTp obxaTusi Monuamug, IP66/68 HeT
Mop 6poHMpPOBaHHLIN U HEGPOHMPOBAHHLIN Kaberb,
TH1/2F | nog TpyGHbI MoHTax G1/2 (BHYTp.), AnameTp HMKeﬂ:gossHHaﬂ IP66/68 Oa
o6xatns 8...18 MM y
Mop HeBGpoHUPOBaHHbLIN kabenb, Mo TPYOHbIN
T1/2 MoHTax G1/2 (HapyxH.), ouameTp obxaTtus HMKeﬂggoﬁsHHaﬂ IP66/68 Oa
kabens 6...12 y
Moa HebpoHMpoBaHHbLIN Kabenb, NPONOXKEHHbI
M20r | B meTannopykase [y20, anameTp obxatuns HMKeﬂgFT)OEEHHaﬂ IP66/67 Oa
kabens 6...17 Mm y
Moa HeGpoHMpoBaHHLIN Kabenb, NPONOXKEHHbIN
MH25r | B meTannopykase [y25, anameTp obxatus Hep)'é?:ﬁ}:maﬂ IP66/67 Oa
kabens 6...17 Mm
Moa HeBpoHMpoBaHHLIN kKabenb, ouameTp HvkenvpoBaHHas
AS obxartunsa 6,5...13,9 mm natyHb IP66/68 fla
Moa HeGpoHMpoBaHHLIN Kabenb, NPONOXKEHHbIN
MH20r | B meTannopykase [dy20, anameTp obxatuns Hep}'éi:ﬁf”"'aﬂ IP66/68 [a
kabens 6...17 Mm
Mo HeGpoHMpOBaHHLIN Kabenb, NPONOXKEHHbIN
M25L | B meTannopykaBe [1y25, guameTp obxatus HMKeﬁggoﬁsHHaﬂ IP66/68 [a
kabensa 12...22 mm y
Mo 6poHNpPOBaHHbLIN Kabenb, MPOJTOXEHHbIN
B MeTannopykase [1y20, guameTtp obxatusa kabens | HukennpoBaHHas
BM20L 9...17 mm. (BHYTp. ob6onoyka kabensi), 12...18 mm. naTtyHb IP66/68 fa
(BHeLwH. o6onoyka kabens)
Mo HeBpoHMpoBaHHLIN Kabenb, NPONOXEHHbIN
M25Ir | B MeTannopykase [ly25, guameTtp obxatums HMKeﬂggossHHaﬂ IP66/67 Oa
kabens 6...17 MM y
Moa 6poHMpoBaHHbIN Kabenb, NPONOXEHHbIN
B MeTannopykase [1y22, aonameTp obxatus HukennpoBaHHas
BM22 kabens 3...12 mm. (BHYTp. ob6onoyka kabens), nartyHb IP66/68 Aa
9...17 mm. (BHewWwH. obonouka kabens)
Mo HeGpoHMpOBaHHLIN Kabenb, NPONOXKEHHbIN
M22L | B meTannopykase [ly22, guameTtp obxatums HMKeﬂggoﬁfHHaﬂ IP66/68 Oa
kabens 12...18 mm y
Moa HebpoHupoBaHHLIN kabenb, Nog TPYOHbIN
T20F | moHTax M20 (BHyTp.),, AnameTp obxaTus HMKeJ;IggOESHHaﬂ IP66/68 Oa
kabens 6,5...13,9 MM y
Moa HeBpoHMpoBaHHLIN Kabenb, oMaMeTp HwvkenvpoBaHHas
Ab obxaTtus 6...18 Mm naTyHb IP66/68 Ra
Mo HeGpoHMpOBaHHLIN Kabenb, NPONOXKEHHbIN
M20L | B meTannopykaBe [1y20, guameTp obxaTtus HMKeJ;ggossHHaﬂ IP66/68 [a
kabens 13,5...18 Mm y
Mo HeBpoHMpoBaHHLIN Kabenb, NPONOXKEHHbIN
M15M | B meTannopykase [y16, gumameTp oboxatns HMKeﬂgpoe’aHHaﬂ IP66/68 Oa
kabens 6,5...13 Mm TyHb
Mop 6poHMpOBaHHLIN Kabernb, NPONOXEHHBIN
B MeTannopykase [1y20, guameTp ob6xatus Hep>kaBetowas
BM20s 6,5...13,9 mm. (BHYTp. obonoyka cTanb IP66/68 fa
kabens), 12,5...18 mm. (BHeLw. obonouyka kabens)
Mop HeBGpoHUpPOBaHHbLIN kabenb C BHYTPEHHEN
TH20F | peab6oii M20x1,5, anameTp obxatns 6,5...13,9 Mm Hep"éi:ﬁf”*a’“ IP66/68 Na
(BHeLw. obornoyka kabens)
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CmeneHb | B3pbieo-
Koo OnucaHue KkabenbHO20 8800a Mamepuan sawumet | sawuma
Moa HeGpoHMpoBaHHLIN Kabenb, Nog TPyOHbIN
TH1/2 | moHTax G1/2 (HapyxH.), guameTp obxatus Hepﬁigﬁr:maﬂ IP66/68 Oa
kabens 6...12 Mm
Mog 6poHMpoBaHHbIN Kabernb, AMameTp
BH7 obxaTtns 12...18 mMm. (BHyTp. ob6onoyka Hep}'é?gje_lf”"'aﬂ IP66/68 Oa
kabens), 15...25 mM. (BHeLl. obonoyka kabens)
Mog HebpoHUpoBaHHLIN kabenb, Nog TPYOHbIN
TN1/2F | moHTax 1/2NPT (Hapyx.), onameTp obxatums HMKeﬂ:gossHHaﬂ IP66/68 Oa
kabens 6 ... 12 M. y
Mo HeGpoHMpoBaHHLIN Kabenb, NPONOXKEHHbIN
MH15R | B meTannopykaee [ly15, gmameTp ob6xatus Hepxé?:ﬁr:maﬂ IP66/68 Ha
kabens 6...12 Mm
Mog 6poHMpoBaHHbIN Kabernb, AnameTp
B8 obxatud 3...12 MmmM. (BHyTp. obonouka HMKeﬁgﬁossHHaﬂ IP66/68 Oa
kabens), 9...17 mm. (BHeLl. o6onoyka kabens) y
X Cneu. 3aka3s Cneu. 3aka3s Cneu. Cneu.
lNpumeyvarue: Juamemp obxamus kabenel Moxem omyiu4ambCs OM yKa3aHHbIX 3Ha4YeHul He boriee yem
Ha 1 Mm.
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MpunoxeHune K

(obsisameribHoe)

MemoOuka ebInosiHeHuUs1 uamMepeHul

1. O6nacTb npyuMeHeHns

HacTtodlwee npunoxeHne onucbiBaeT METOAUKY BbINOMHEHNS w3MepeHuin obbéma (Macchbl) wu
006BEMHOro (MaccoBOro) pacxoaa XuakocTen, rasos (NPUPOAHOro rasa, NonyTHOro HeTSHOMoO rasa, KUCNOPOoAa,
BO34yXa M Ap. rasoB), HACLILEHHOTO M NEPErpeToro napa ¢ NoMoLLblo NpeobpasoBaTenst pacxofa BUXPEBOro
OMUC-BUXPb 200 moandmkauumn 3B-205. MeToamka npegHasHadveHa onsi npMMeHeHus npeobpa3oBaTens Ha
KOMMEPYECKMX N TEXHOMOMMYECKUX Y3Max N3MepeHu.

2. HopmaTuBHbIE CCbINKK

B HacTosILLEM NPUMNOXEHUN UCMONb30BaHbl HOPMATMBHBIE CCbINIKM Ha crneayoLwme cTaHgapTbl:

FOCT 8.586.1-2005 locymapcTBeHHast cucteMa obecrneyeHus eQuHcTBa uaMepeHun. MNamepeHue
pacxoga 1 KonuyecTBa XUOKOCTEN M ra30B C MOMOLLbIO CTaHAAPTHbIX CyXaroLwmx ycTponcTts. Yactb 1. MNpuHumn
MeToda n3mMepeHun n obwme TpeboBaHus.

FOCT 15528-86 Cpeacrtsa nsmepeHui pacxoga, oobema nnm mMmaccbl NpoTeKaroLLMX XUOKOCTU U rasa.

FOCT P 8.563-2009 locymapcTBeHHast cuctema obecneveHus eamMHCTBa M3MepeHuin. MeTtoaunku
(MeToAbl) U3MEepeHUi.

FOCT P 8.736-2011 locypapcTBeHHasi cucteMa obecneveHust eamMHcTBa W3MepeHuin. MamepeHus
npsiMmble MHOrokpaTHble. MeToabl 06paboTkM pe3ynbTaToB namepeHunini. OCHOBHbIE MOSOXEHMS.

FOCT P 8.740-2023 lNocynapcTBeHHas cuctema obecneyeHus eguHcTea namepenuin (FTCU). Pacxog u
obbem rasa. Metoamka (MeTod) W3MEPEHUA C MPUMEHEHUEM TYPOWHHBLIX, POTALUMOHHBIX W BUXPEBbIX
pacxogoOMeEpPOB N CHETHUKOB.

PMI™ 29-2013 lNocynapcTBeHHasi cuctema obecrnedeHns eguHcTBa namepenuin. Metponorusa. OCHOBHblE
TEPMUHbI U onpeaeneHus.

3. TepMuHbI 1 onpegeneHna

B HacTosilwen metoauke npumeHmMbl TepmuHbl no TOCT 15528, TOCT 8.586.1, TOCT P 8.740-2023,
PMI™ 29-2013, a Takke criegyoLime TePMUHbI C COOTBETCTBYHOLLMMU ONpPeaeneHNnaMN:

3.1 MpeobpasosaTtenb (pacxogomep): MNpeobpasosartens pacxoga Buxpesorn OMUC-BUXPH 200
moandukauum IB-205.

3.2 lMpoToyHas yacTb (NepBuYHbLIN NpeobpasoBaTtens): YacTb pacxogomepa, cocTosilasi U3 nonoro
LunNuHapa ¢ yCTaHOBMEHHbIMU BHYTPU HEro TenoM 06TeKaHNst U CEHCOPOM.
3.3 CeHcop: YyBCTBUTENLHLIN 3reMeHT, npeobpasylownin nynscaumn AaBneHus M3mMepseMon

cpenbl B aNeKTpUYecKMe curHanbl.

3.4 OneKTpoHHbIM 6rok: YacTe pacxogomepa, npegHasHavyeHHas ansa ynpaefieHust pacxogoMepoM
n 06paboTky curHamnoB, MOCTynawLWmMx OT MNPOTOYHOW 4YacTu, a Tawkke Ans oTobpaxeHus U nepegayu
pe3ynbTaToB N3MEPEHUN.

3.5 NarotoButenb:  OpraHusaumsi, NpoeKkTUpylollas, W3rotaBnueBalollasi, npogawwass u
noctaengaowasn pacxogomep — AO «3MNC»

3.6 Monb3oBatens: OpraHnsauus, akcnnyaTupylowas pacxogomep.

3.7 NameputenbHbin  Tpybonposog  (UT):  Yyactok TpybonpoBoga C  yCTaHOBMNEHHLIM
pacxogomepoM, NpeaHasHaYeHHbIM AN yYeTa XXMAKOCTM Unu rasa.

3.8 BcTtaBka MoHTaxHas: OTpesok Tpybbl ¢ dhnaHuaMmum unu UTUHraMmu, UMeLWwnii OAMHAKOBbIE
rabapuTHO-NpMcoeauHUTENbHbLIE pasMepbl C PacXxO4OMEpPOM, BMECTO KOTOPOro BCTaBka MOHTMpyeTcs Ha UT
npv Heo6XoaNMOCTMW.

3.9 OTtceyka Mamnoro pacxofa: 3HadyeHue pacxofa, 3aaBaeMoe B PAacXO4OMEpe, HMXKE KOTOpOro
pacxog v npupalleHne Macchl Mo NokasaHMsM pacxogoMepa paBHbl HYIHO.

3.10 Pabouune ycrous: NapameTpbl NOTOKa U cpeabl B MECTE pa3MELLEHNs pacxogomepa.

3.11 W3mepsiemas cpefa: XuOKoCTb, ras WM nap, Haxogswuecs B OAHOMA3HOM COCTOSHWUM,
npoTekatoLwme Yepes VT, B KOTOPOM YCTaHOBIIEH pacxogoMep.

3.12 O6bemHoe rasocogepxanHue: OTHoweHne obbemHoro pacxopja (obbema) rasoeson dasbl
K 06beMHOMyY pacxoay (00bemMy) razoXXnagkoCTHOM CMECH.

3.13 ¥Ys3en ydeta: Komnnekrt cpeacTB M3MEPEHUn U YCTPOWCTB, obecneudmBarolmMii y4eT pacxopa
W KONM4ecTBa Cpefbl, a Takke, NpyM HeobXoaANMOCTH, onpedeneHne ee nokasaTenemn KayecTsa.

3.14 Y3en KOMMepYecKkoro y4yeta: Ys3en y4yeTta, npeaHasHadeHHbIn AN NPOBeOeHUsA B3aUMHbIX
pacyeToB Mexay NpoAaBLOM U NOKynaTenem.

3.15 V¥Ys3en xo3pacyeTHOro y4eta: Y3en ydyeTa, nNpedHasHayeHHbIA ANS NPOBEAEHUS OLEHKM
SKOHOMWYECKOMN OeATeNbHOCTU BHYTPW OpraHu3aunm nonb3oBaTens pacxogomMepa.

3.16  ¥Y3en TexHOMorM4yeckoro yyeta: Y3en ydeTa, MpefHasHayeHHbI Ansi U3MEepeHus pacxoa
N KONMYECTBa Cpefbl B TEXHOMNOIMYECKUX LEeNAX BHYTPY OpraHm3aumm nofb3oBaTenst pacxogomepa.

3.17  YcnoBHO MOCTOSIHHOE 3Ha4yeHue NapameTpa: 3HayeHve napameTpa, MPUHNMAeEMOE B KayecTBe
NMOCTOSIHHOIO Ha OMNpeAerieHHbIN Nepuoa BpeMeHn (HanpmMMep, Ha CyTKKU, Hegeno, Mecsl).

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



http://www.emis-kip.ru/ru/prod/ev200
kodeks://link/d?nd=1200003914
kodeks://link/d?nd=1200003914

Bl Swvc-BUXPb 200

3.18 KoHTponb METPONOrnYecknx XxapakTepucTuk cpeacrea namepeHun: CnuyeHre B nepuog mexay
nosepkamun nokasaHum pa60qero N KOHTPOJIbHOIo CcpencTs I/I3MepeHVII7I C Uelblo yCTaHOBIIEHUA NMPUroaHOCTU
pabouero cpeacTBa M3MeEpPEHUs K AanbHenwWen aKennyaTaummn.

4. O603HayeHus.
OcHOBHbIE yCIoBHblE 0003Ha4YeHUs, NPUMEHSIEMbIE B MPUIIOXKEHUN, NpuBeaeHbl B Tabnuue K.1.
Tabnuua K.1 - OcHosHble ycrio8Hble 0603Ha4YeHUs
YcnoeHoe
Benu4uHa EQuHuub! usmepeHusi
ob6o3HayeHue
eVHMLa 3MepeHmns
Y, 3Ha4eHne KOHTPONMpyeMOro napamMmeTpa
KOHTPONMPYEMOro napameTtpa
f YacToTa BbIXO4HOMO CuUrHana Ha 4acToTHO-UMMYSbCHOM r
BbIXoge 3

w LleHa nmnynbca n/mmn (Kr/mmn)

N KonnyecTtsBo nmnynscos -

| 3HayeHne Toka Ha TOKOBOM BbIXoae MA

o) OTHOoCcKTEnNbHas NOrPELLHOCTb %
5. MeTopq namepeHun
5.1 MeTog w3MepeHWi A OCHOBaH Ha W3MEPEHWM 4YacTOTbl BUXPEN, OOpasyloLMXCA B MOTOKE

n3mepsieMon cpefbl B MPOTOYHOM YacTu 3a TENIOM OOTEeKaHUS.
5.2 Pacxogomep nsmepsieT o6bEMHBIN pacxod 1 06bEM XUOKOCTEN, ra3oB 1 napa.
5.3 Pacxogomep BblUMCIISIET MacCy, MacCOBbLIN pacxoA, MOTHOCTbL B paboumnx yCrioBusiX, a Takke
pacxog (06bem), NpMBEAEHHbIN K CTaH4APTHBIM YCITOBUAM.

6. TpeboBaHus k 6e30nacHOCTMW.
6.1 K npoBegeHutio MOHTaxa W BbINOMHEHUIO W3MEPEeHWIn [ONyckalTcs nuvua, U3yudmBlUMe

3KCMMyaTaumoHHYI0 [OOKYMEHTauuMlo Ha pacxodoMep U BernomoratenbHoe obopyaoBaHue, npolleawne
WHCTPYKTaX MO TexHuke 6e3onacHoCTW, nofy4vMBlUME [OMYCK K CcamocTosTenbHon paboTe, 3HawoLwue
TpeboBaHNsA HOPMATUBHBLIX JOKYMEHTOB.

6.2 Mepen  Hayamom  paboT  HeobxooMmoO  MNPOBEPUTbL  COOTBETCTBME  pacxogomepa
9KCMNIyaTauMOHHOW [OOKyMEeHTauuu, HanuyinMe u LUernoCTHOCTb MapKMPOBOK B3PbIBO3ALUMUTLI, KPeneXHbIX
3MeMeHTOB, LileNOCTHOCTb 060M0oYeK U KOPNyCcoB pacxogomepa.

6.3 Mpn MOHTaxXe W 3KchnyaTauum pacxogoMepa [OOIkHbl - cobriogatbes  TpeboBaHus
NpoMmbILLNeHHON 6e30nacHOCTM, OXpaHbl Tpyaa, B3pbiB0O6e30nacHOCTH, NoXxapHou 6e30MacHOCTU U CaHUTapHO-
TEeXHWYECKNX NpaBui COrnacHo AeNCTBYIOLLEMY 3aKoHOA4aTeNbCTBY.

6.4 YctaHoBKa ¥ gemoHTax obopygoBaHus Ha WT, npoBegeHWe peMOHTHbIX paboT AOMKHbI
NPOM3BOAMTBLCS TOMbLKO Ha pasrpyXeHHbIX no gasneHuio UT. UT, B KOTOPbIX MOXET cogepXaTbCs OnacHbIN ras
OOMKHbI BbITb NPeaBapUTENbLHO NPOAYTh BO3OYXOM UIN MHEPTHBLIM Fa3oM.

6.5 PykoBoacTBO Mo akcnnyaTaumy pacxogomepa [AOMKHO ObiTb OOCTYMHO O6Cnyxuatolemy
nepcoHany.

7. TpeboBaHuWs k nepcoHany

7.1 K noarotoBke M BbINOMHEHWIO U3MEPEHUIA, 06paboTke UX pe3ynbTaToB AOMYyCKalTCs nuua He
Monoxe 18 neT, npoweawmre LeneBoe o6ydeHne npodeccun, MHCTPYKTax Ha pabodyemM MecTe, MHCTPYKTax Mo
oxpaHe Tpyaa, TexHMKe 6e3onacHoCTU, noxapHo 6e30nacHOCTM, MPOBEPKY 3HAHWUI U MEeOULMHCKMIA OCMOTP.

7.2 O6cnyxmBarLLMA NepcoHan AoSMKeH ObiTb 3HAaKOM C CoAep)XaHMEM HaCTOSILLIEro pykoBoACTBa
no akcnnyaTauuu.

8. MeToguKka BbINONHEHUS U3MEPEHNSA pacxoda M KONMYeCcTBa XNOKOCTEN U rasos.

8.1 Ycrnosus BbINOSTHEHUS U3MEPEHNIA.

8.1.1 W smepsiemas cpega.

8.1.1.1 Vamepsiemol cpeaomn ABASOTCA XUOKOCTb, ra3 Unv nap, Haxoaswmnecs B yCroBUAX U3MEPEHUN
B 04HOPa3HOM COCTOSIHUM.

8.1.1.2 BO3MOXHOCTb MPUMEHEHUSA pacxogoMepa [ofkHa ObiTb cornacoBaHa C M3roToBuTeneMm B
cneayloLwmx criyyasx:

NPy U3MEPEHUN XUOKOCTHN:

o XWOKOCTb  SBMNSIETCA  KOPPO3MOHHO-aKTUBHOW K MaTtepuanam [fetanen pacxogomepa,
KOHTaKTUPYHOLLMX C U3MEPAEMON Cpeaoun.

. XNOKOCTb ABNSAETCS abpa3nBHOWM;

o paboune ycnoBus 6rmskm kK TOUKE KMMEHWST XKUOKOCTY;

npn naMepeHnn rasa:
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B rase MoBblLUEHHOE COAEpXKaHWe cepbl UM CepoBOAOPOAA, MPUBOASLLEE K KOPPO3MOHHOM
aKTMBHOCTM cpefpl;

o B ra3e NpPUCYTCTBYIOT 3fIEMEHTbI ranoreHHoro psiga (xnop, 6pom u 1.4.);

) WHble KOMMOHEHTbl ra3a SBMSOTCA KOPPO3MOHHO-aKTMBHBIMW K Matepuanam getanen
pacxogomepa, KOHTaKTUPYHOLLMX C U3MepseMon cpeaon;

o paboune ycrnosusa 6nmnskuM K TOUKE pochl rasa.

8.1.2 Ycnosusa npuMeHeHnsa pacxogomMepoB

8.1.2.1 lMpn wusMmepeHUn pacxopa >XUOKOCTW, ANg ucknodeHus nosieneHns B UT rasoson dasbl
Heobxoammo obecneyvnTb TeMNepaTypy NpoLecca HUKe TOYeK KAUMEHUs MO BCEM KOMMOHEHTaM XuUakocTu. [Ons
WCKIIOYEHNSA KaBUTaL MM HEOOXOOUMO BbIMONHATL pekoMmeHgauum n.2.1.5.

8.1.2.2 Ycnosus NpUMEHEHUS pacxogoMepa AOoMKHbI COOTBETCTBOBaTL TPeOOBaHMAM, YCTAHOBIEHHbIM
K cnefylolnMm xapakTepucTukam: gaBneHuto, Temnepartype, nnoTHOCTU U CKOPOCTU MOTOKa rasa; [daBrieHuio,
TemnepaType 1 BIIaXXHOCTW OKPY>KaloLLEN cpeabl; XapaKTepUCTMKaM HEProcHabXXeHWs1, 4OMYyCKaeMbiM YPOBHSAM
HanNpPsHKEHHOCTMW SNIEKTPOMArHUTHBIX MONen, MHAYCTPUAnbHbIX paguonomex 1 Bubpauni.

8.2 MogroToBKa K BbINOSTHEHUIO N3MEPEHUIA.

8.2.1 BbIbop ncnonHeHusa pacxogomepa

8.2.1.1 [Jonyckaemblin Ananal3oH pacxoga onpenensiT B COOTBETCTBUM C Tabnuuen 1.3 HacTosLiero
PykoBoacTBa no akcnnyataumm Ansi COOTBETCTBYIOLLIErO MCMOMHEHUSA pacxogoMepa.

8.2.1.2 MNMpn BLIOOPe TUNOpa3Mmepa pacxodomepa HeobOxoguMMo pykoBoacTBoBaTbes n.1.5.2
HacTosLero PykoBoacTBa No akcnnyaTauuu.

8.2.2 Bblbop pasmelleHuss pacxogomepa, MoAroTOBKY W3MepuTenbHOro TpyOonpoBoda, MOHTaXx
pacxogomepa npon3BoadAT B COOTBETCTBMM C N.2.2 HacTosLLero PykoBoacTBa no aKcnnyataumu.

8.2.3 Tlepep BbINONHEHNEM N3MEPEHMI MPOBEPSIOT COOTBETCTBUE:!

o 3KCMIyaTaUMOHHBIX XapakTEPUCTUK TMPUMEHSIEMOTO pPacXogoMepa pearibHbIM  YCIOBUSM
N3MepeHusi MoToKa XUAKOCTM UK ra3a (TemrnepaTypa, AaBfieHne, CKOPOCTb MOTOKA, KOMMOHEHTHBbI COCTaB);

. MOHTaXa pacxogoMepa M. 2.2 HacTosLlero PykoBoacTsa no aKcnnyartauuu;

o 3MNEKTPUYECKNX MOAKMHOYEHUNIA cornacHo PykoBoACTBY MO 3KCMyaTauMu Ha SNEKTPOHHBIA 6ok

COOTBETCTBYIOLLETO MCMOJTHEHUS.
8.2.4 TlpoBOAAT MPOBEPKY TrepMETMYHOCTM U3MEPUTENBHOrO TpybonpoBoda B COOTBETCTBMM
C OEenCTBYIOLWEN HOPMATUBHOW JOKYMEHTaUNEN.
8.25 C nomowpto MO «3IMUC-UHTerpaTop» BbINOMHST HACTPOWKY MapameTpoB 3S1EKTPOHHOrO
npeobpasoBaTens:

. yCTaHaBMMBalOT OTCEYKY MO MUHMMANbLHOMY pacxody, N0 MUHUMANbHOW aMnnuTyae curHana
(npn HeobxoammocTn);

o HacTpamBalT napameTpbl (unbTpauumn curHama C CeHcopa B 3aBUCUMOCTW OT Hanuyus u
YPOBHSI NMOMEX;

) HacTpamBalT BbIXOAHbIE CUrHanbl pacxogoMepa B COOTBETCTBMM C MapameTpamMm BXOAHbIX
CUrHanoB BTOPMYHOro 06opyaoBaHus;

. HacTpauBaloT napameTpbl uudpoBoro nHtepdgenca (Modbus mnu HART) B cOOTBETCTBUM C
napameTpamun MHTepdgenca BTOPUYHON annapaTtypsbl;

o HacTpauBalT NapameTpbl OTOOpaXeHUs pe3ynbTaToB U3MEPEHUA HA BCTPOEHHOM JUCNIIEe.

8.3 BbinonHeHne nsmepeHun

8.3.1 Pacxogomep BbINOMHAET N3MepeEHMEe CrieayroLwmx napameTpoB NoToKa cpeabl:

° 0b6beMHbIN pacxop;

o obbeM u3mepsieMon cpedbl, NMpolledLllen 4Yepes pacxogoMep 3a Bpemsi U3MepeHus nocne

c6poca cooTBETCTBYIOLLErO CyMMaTopa;

8.3.2 Ha ocHoBaHWMM gaHHbIX C MNOAKIOYEHHbIX BHELLHMX UM BCTPOEHHBIX OAaTYMKOB TeMNepaTtypbl 1
OaBMNeHVss WNU Mo BBEAEHHbIM (DUKCUMPOBAHHLIM 3HAYEHUsM [OaBleHusl, TemnepaTypbl W MNIOTHOCTU
n3MepsieMoii cpefbl paccYMTbIBAOTCS criegytoLye napameTpbi:

° MacCOBbIN Pacxop;

° Macca uM3MepsieMon cpedbl, npolwefwen 4yepe3 pacxogomep 3a BpemMs U3MepeHusi nocne
cbpoca COOTBETCTBYIOLLErO CyMMaTopa;

. 06BbEMHbIV pacxof, NPpMBEAEHHbIV K CTAaHAAPTHLIM YCMOBUSIM;

° 0bbem, namepsiemon cpefbl, NPMBEOEHHbIV K CTaHOAPTHBIM YCIOBUSIM.

8.3.3 Pesynbtatbl M3MEpeHUn CUUTBIBAKOT MO YaCTOTHOMY, WMMYNbLCHOMY, TOKOBOMY BbIXOAHbLIM
curdanam, umdpoebiv npotokonam Modbus RTU unu HART wnu ¢ gucnnest pacxogomepa.

8.4 lMpeobpasoBaHne BbIXOAHbLIX CUTHANOB pacxogoMepa B 3HaYeHUs n3MepsieMblX BeNUYnH

8.4.1 [lpeobpasoBaHue 4aCTOTHOrO BbIXOAHOIO CUrHamna B MokasaHus O6beMHOro MM MaccoBOro
pacxoga (ganee — namepsiemas sBenuuuna, VIB) seinonHseTca no dopmyrne:

Vmax

y = mex, o (K.1)

Fmax

roe V — 3HayeHue nsamepaemon BenuyuHbl, M3/4 (T/4);
Vmax — MmakcumarbHOe 3Ha4YeHne n3mMepseMon BennymnHbl, M3/4 (T/4), COOTBETCTBYHOLLEE YacTOTe
Fmax;
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Fmax — makcumanbHoe 3Ha4yeHune 4acToTbl BbIXogHOro curHana, 'y, Fmax=10000u;

f — 3HayeHne YacToThl BbIXOOQHOrO curHana, .

3HadyeHne Vmax 3aJaeTcs Npu HacTPOMKe 4YacTOTHOrO BbLIXOAHOMO CUrHama pacxodomepa U MOXeT
ObITb U3MEHEHO MoNib3oBaTeNeM.

8.4.2 TlpeobpasoBaHne UMMNyNbCHOMO BbIXOAHOIO CUrHana B Noka3aHus 06bEMHOro Mnm mMaccoBoro
pacxoga (nanee — usamepsiemast Benvunna, MB) BeinonHAeTcsa no hopmyne:

V=36f-w, (K.2)

roe V — 3HaYeHne nsamepsaemomn BenuyuHbl, M3/4 (T/4);
f — 3HaueHne YacToThbl BbIXOOQHOrO curHana, u;
W — LeHa umnynsca, n/umn (Kr/umn).

8.4.3 [lpeobpasoBaHMe WMMYNbCHOIO CUrHama B MOKa3aHus obbema wunu Maccbl (ganee —
namepsiemas Benmuunna, VB) BbinonHAeTcsa no goopmyrie:

V=N-w, (K.3)

roe V. — 3HaveHue usmepsieMon BenuuuHbl, ea.AlB — obbem unuM macca M3MepsieMon cpefpbl,
npoLwleglune Yepes pacxogoMep 3a BpeMsi UaMepeHus;

N — 4ncno MMMynbCOB Ha BbIXOAE pacxogoMepa 3a BpeMsi USMepeHus;

W — LieHa umnynesca, ea.nB.

3HadeHne w 3aaeTcs Npy HACTPOMKE MMMYNbCHOTO BbIXOLHOMO CUrHana pacxogoMepa U MOXeT ObiTb
M3MEHEHO Monb3oBaTenem.

8.4.4 TlpeoGpa3oBaHne TOKOBOrO BbLIXOAHOTO CUrHana B Moka3aHWs OGbLEMHOro MMM MacCoBOro
pacxopa, AaBrneHust Unu TemnepaTypel (danee — namepsiemast BenvuuHa, VB) BeinonHsieTcs no dopmyne:

_ (I-4) (Vmax-Vmin)

% i , (K.4)

roe V — 3HavyeHne nsmepsemon sennydnHel, eq.B;

| — 3Ha4YeHne ToKa Ha BbIXo4e pacxogomepa, MA;

Vmax — 3HadyeHne uamepsiemMon BenunyuHbl, cooTBeTcTBylowee 20 MA, eaMB — no ymonyaHuio
HacTpanBaeTCsl Ha MakCcMManbHOe 3HauYeHuns1 pacxofa, AaBreHNst UnuM Temnepartypsl;

Vmin — 3HadyeHMe u3MepsieMOon BenMYuHbI, cooTBeTcTBylowee 4 MA, eaMB — no ymonyaHuio
HacTpauBaeTcs Ha 0.

3HauyeHunsa Vmin, Vmax 3agatoTcs npy HacTpPOMKe TOKOBOrO BbIXOAHOrO CUrHana pacxogoMmepa u mMoryT
ObITb M3MEHEHbI NOb30BaTENEM.

8.4.5 [lo umdpoBomMy kaHany cBs3n RS-485 namepsiemble BENUUMHLI NEPedaloTcsl B BUOE YMCIOBbIX
3HaYeHW, eanHULbl U3MEPEHUS yKasaHbl B KapTe PerMcTpos.

8.4.6 o uudposomy kaHany cs3nm HART mnamepsiemble BENMYUHBI NEpefalTcsl B BUAE YMCIOBbIX
3HaYeHW C eguHNLLaMN U3MEPEHUS.

8.5 KOHTponb TOYHOCTW pesynbTaToB U3MEPEHUiA

8.5.1 O6wwe nonoxeHus

8.5.1.1 Pacxogomep  nognexut  noBepke B COOTBETCTBMM  C  METOLMKOMN NMoBEpPKU
9B-200.000.000.000.00 MI1.

8.5.1.2 PernameHT KOHTPONSA TOYHOCTM pe3ynbTaToB W3MEPEHWI M3naralT B MHCTPYKUMM MO
aKcnnyatauum ysna yyera.

8.5.1.3 KoHTponupytoT cneaytoLine nokasaTenu:

) oTcyTcTBME COOEB MOKasaHw pacxogoMepa nyTeM WX MepuoanMyeckoro CrNYeHns ¢
nokasaHmamn aHanorndHblx CU, yctaHoBneHHbix Ha apyrux UT, nnu cpaBHeHMs nokasaHun ¢ aybnupytowen
CUCTEMOWN (NpW ee Hanuynn) n3MepeHni pacxoga cpeasol;

. MeTporormyeckne xapaktepuctuku (ganee — MX) pacxogomepa;

° pacxoq namepsiemon cpegpl yepes UT, paboure gaBneHne n temnepartypy, KOTOpble OOJMKHbI
HaxoauTbLCA B NpeJeriax yCTaHOBMEHHbIX JMana3oHOB;

. BbINOMHeHne TpeboBaHWin YCNoBUN N3MepeHn.

8.5.1.4 ViHTepBanbl npoBedeHus o4yepedHoro KoHTponsa MX ycTaHaeBnuBalT C y4eTOM YCNOBUN
aKcnnyatauum pacxogomepa M TpeboBaHMN K TOYHOCTU M3MEPEHMI MO COrNacoBaHUI0 3auHTEPEeCcOBaHHbIX
CTOpPOH. BHeo4epeaHoW KOHTPONb NPOBOAAT NO TPeb6OBaHMIO OLHOW U3 CTOPOH.

8.5.1.5 KoHTponb MX pacxogomepa He OOSMKEH NPensaTcTBOBaTb MPOBEAEHUI0 M3MEPEHUI pacxoda B
YyCTaHOBMNEHHOM MNOpsaKe.

8.5.2 KoHTposb MeTponornyecknx xapakTepucTuk pacxogomepa

8.5.2.1 KoHTponb MX pacxogomepa npoBoauMTcA No TpeboBaHWIO HOPMATUBHbLIX LOKYMEHTOB
nonb3oBaTens.

MpumeHsIOT cneayloLmMe BapmMaHTbl YCTAHOBKN KOHTPOMbLHOIO CPeacTBa U3MepeHuit:
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a) Ha paboyem UT go wnu nocrne pabo4vero pacxogomepa Ha nepuog koHTpona MX pabouero
pacxogomepa. Nocne KOHTPOns BMECTO KOHTporbHOro CY yctaHaBnmMBalOT MOHTaXHYHO BCTaBKY;
0) Ha koHTponbHoM WT, nocnegoBaTenbHoe CcoOeduMHeHWe KoToporo ¢ pabounmvn  UT

obecneynBaloT C MOMOLLLIO AOMONHUTENBbHOW TPYBHON 06BA3KM.

KoHTponsHoe CW MoXeT ycTaHaBNMBaTbCSA KakK CTaUWMOHAPHO, Tak U BPEMEHHO, Ha Nepuoa KOHTPOss
MX paboyero pacxogomepa. B cnyyae BpeMeHHOM yCTaHOBKM Mocre KoHTpons MX pacxogomepa BMECTO
KOHTponbHoro CU yctaHaBNMBaOT MOHTaXHYHO BCTaBKY.

8.5.2.2 Mpn npoBedeHUM KOHTPONSA MNPOBOAAT HE MEHee TpeX W3MEPEHUN KOHTPOSIMPYEMOro
napameTpa npouecca (00bEMHOro MM MaccoBoro pacxoga, oobema, Macchl, AaBeHUs UM TemnepaTypbl)
npv cTabunbHOM 3HayYeHuMn pacxofa. [pu Kaxgom nsmepeHur obecnevmBatoT BpeMsi UsMepeHnst He MmeHee 60
CekyHa wunu Habop He MeHee 1000 MMMyNbCOB MNpU  MCMOSMb30BAHMM YaCTOTHO-UMMYIIbCHOIO BbIXO4A
pacxogomepa.

8.5.2.3 PesynbTaT KOHTPONSA CYMTAOT MNONOXUTENBbHbLIM, €CNN ANA KaX40oro n3aMepeHusi BbiNoMHSAEeTCA

ycroBMue:
|"KV‘—;CK| -100% < /32 + 62, (K.5)

rae Vi — 3HayeHne KOHTPONMpyeMoro napameTpa npouecca no nokasaHnsm pacxogomepa;

Vex — 3HAYEHME KOHTPONMpyemMoro napameTpa npowecca no nokasaHusaM KoHTponsHoro CU;

Sck — Mpeden OTHOCMTENbHOW MOrpeLuHOCTM KOHTporbHoro CU npy n3mepeHun KOHTPOnMpyemoro
napameTpa (BKkNtoYasd MNOrpeLlHOCTb BTOPUYHOW annapaTypbl) (ykasblBaeTcd B OOKYMeHTauuuM Ha CpeacTBO
KOHTpONS);

6k — npeden OTHOCUTENbHOW MOrPewwHOCT! pacxogomepa Mnpu  U3MEPEHUM  KOHTPONMPYEeMOoro
napameTpa (BKntoYas NorpeLHoCTb BTOPUYHOW annaparypbl).

8.5.2.4 Ecnn ycnosue He BbINOMHAETCHA ONA OOHOMO M3 M3MEpPEeHW, ero pesyrnbTaT WCKNoYalT 1
NpoBOAAT OAHO AOMNOMHUTESNbHOE N3MepeHMe.

8.5.2.5 lNpun HecobniogeHWn ycnoeust Ans ABYyX W Oonee wn3MepeHu u B cryyae MOBTOPHOMO
HeBbINOMHEHUS [OMOMHUTENBHOrO WM3MEPEHUs BbISCHSAIOT MPUYMHY, BbI3BaBLUYO HEBbLINOMIHEHWE YCOBUS,
NPUHMMAIOT MepbI MO ee YCTPaHEHUo U NPOBOAST MOBTOPHbLIN KOHTPOSb.

8.5.2.6 lpn oTpuuaTenbHOM pesyribTaTe MOBTOPHOrO KOHTPOMSA pacXO4oMep MOAMNEXUT PEMOHTY W
BHeouYepeaHoW NpoBepke nnu kannbposke.
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