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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

HacTtosaiwee pykoBoACTBO MO 3KcnfnyaTauuu (ganee no tekcty - P3)
pacnpocTpaHdaeTcs Ha pacxogomepbl-cyetunkn BUPC-M ucnonHenusa Ex
(Oanee no TeKCTy — pacxogoMepbl).

PO npegHasHadyeHO Ond  O3HaAKOMIEeHUMs  OBCnyXMBaloLLEro
nepcoHana C TEeXHUWYECKUMW [OaHHbIMK, MOPSAKOM  MOHTaXa W
aKcnnyaTauum pacxogomepa-cyetdnka. PO aBnsieTca HeoTbeMIieMoMu
4YacTblo pacxoooMepa, COXPaHATb ero Ans AanbHenLwWwero NCnonb30BaHus.

Pacxogomepbl - cuyeTtynkn  anektpomarHutHole BUPC-M-Ex
npounssoactea OO0 "BOME33HEPIO", r. MuHck, Pecnybnuka benapych,
3apernctpupoBaHbl B [[ocpeecTpe cpeacTB N3MepPEHUMN:

— Pecnybnuka benapyck - Ne PE03 07 6017 21;

— Poccunckon ®epepaunm - Ne 84820-22 01.03.2022 ;

— Pecnybnunkn KasaxctaH - Ne KZ.02.03.07898 - 2022 9.12.2022 .

— Pecnybnukun Y3bekuctaH - Ne UZ — 17.02.2025 r.

Cuctema meHepxkmeHTa kadyectBa OOO «BoresaHepro» npusHaHa
cooTBeTcTBYOWEN TpeboBaHnam ctaHgapTta ISO 9001:2015. Ceptudumkar
AC «Pyccknin Pernctp Ne BY/112 05.01.116.01 00052 ot 20.02.2024 .

PaCXO,EI,OMepr-C‘-IeT‘-IVIKI/I COOTBETCTBYIOT Tpe6OBaHI/IFIM
HOPMaTUBHbIX TEXHNYECKUX OOKYMEHTOB:

— TexHu4yeckoro pernameHta TamoXeHHoro cot3a 012/2011 «O
B6e3onacHocTK paboTbl BO B3PbIBOOMACHbLIX cpeaaxy;

— TexHunyeckoro pernameHta TamoxeHHoro coto3a 020/2011
«OneKTpoMarHMTHasi COBMECTUMOCTb TEXHUYECKUX CPEACTBY;

— TexHu4yeckoro pernameHta TamoxeHHoro coto3a 004/2011 «O
6e30nacHOCTU HU3KOBOMNBLTHOrO 060PYAOBaAHNSY;

— TexHu4yeckoro pernameHta TamoxeHHoro coto3a 032/2013 «O
6e3onacHocT  obopydoBaHusA, paboTtatowero nog  M3bbITOYHbIM
AaBMNeHnemy;

— TY BY 101138220.016-2016 «Pacxogomepbl — CYETYUKM
anekTpomarHutHole BUPC-M. TexHunyeckue ycrnoBusi»;

—NOCT 12997-84 «N3genua 'Cl1. Obwmne TeXHNYECKMNE YCITOBURAY;

— NOCT P 52931-2008 «[Mpunbopbl KOHTPONA U perynnpoBaHus
TexHonornyeckux npoueccoB. ObLMe TEXHUYECKNE YCNOBUSY;

— [OCT 14254 - 2015 «CteneHu 3awutbl, obecne4ymBaemble
obonoyvkamu (Kog IP)»;

— [OCT ISO 4064-1-2017 «CYeT4Ymkn XonogHom NUTbEBOW BOAbI U
ropsvyen sogbl. Yactb 1. MeTponormyeckme n TexHn4eckme TpedoBaHnN».
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Pa3peu.|e|-me Ha NnpuMeHeHune.

Pacxogoomepbl-cyetunkn  BUPC-M-Ex BO  B3pblBO3aLLULLIEHHOM
MCMNOSTHEHUM O0NYLUEHbl K NMPUMEHEHUIO Ha ONACHbIX MPOU3BOACTBEHHbIX
00beKTOB M (MNIM) NoTeHUManbHO ornacHblX OO6bLEKTOB B COOTBETCTBUM C
TexHnyeckum pernameHToMm TamoxeHHoro coto3a «O 6e3onacHocTH
obopynoBaHua gns paboTbl BO B3pbiBoonacHbix cpegax» (TP TC —
012/2011).

3Hak EAC yoocTtoBepsieT COOTBETCTBME pacxogomMmepa TpeboBaHMAM
EBpasuninckon akoHoMmuyeckon kommccum (ESK).

JKkcnnyaTtauMoHHasa 6e30nacHOCTb

Pacxogomepbl nocTaBnawTcs notpebutento B 0Oe3onacHoOM Ans
aKcnnyaTaumm COCTOSTHUN.,

JKcnnyaTaumna pacxogomepa LonycKaeTca TOMbKO B UCMPABHOM, He
npeacTaBnsaoLweM ONacHOCTb COCTOAHUMN.

N3rotoButenb He HeceT OTBETCTBEHHOCTM 3a MOBpeXAeHud,
Bbl3BaHHble HernpaBUilbHbIM  UCMOMb30BAaHMEM WU UCMNOSb30BaHNEM
N30enuns He rno HasHaYeHuto.

[Mpn noBpexaeHun pacxogoMepa BO3MOXHO MOSIBIIEHNE HAa HEM U B
OKpyXalolWen cpeae arpeccuBHOM  TEXHOSOrM4yeckom cpedbl  nofd
N36bLITOYHLIM JaBEHNEM U/Unn C NOBbILLEHHOW TeMnepaTypon.

[Mp noBbILWEHHOW Temnepatype W3MepsieEMON KUOKOCTU  Ons
NpefoTBpalLeHns oxora HeobxogMmo  obecneunTb  3awuTty  OT
NPUKOCHOBEHUSA K pacxogomepy!

NHdopmaumna no pacxogomepam, He Bowleawas B Hactosuwee PO
OOCTynHa ans 6ecnnaTtHOW 3arpy3kn Ha cante: www.vogez.by

Mpounssogutens - OO0 «BOME3SHEPI O»
220028, Pecnybnuka benapyck, MuHckas o6n., r. MuHck, yn. bopoauHckas,
2, Ten./pakc +375 (17) 27-27-111, e-mail: vogez@vogez.by
OdumumnanesHbin npeacrtaesutesns B Poccuinckon deaepayunn:
OO0 «BOIME3OHEPIO»
125362, r. MockBa, CTpouTenbHbIi Np-4., 4. 7A, kopn. 28 -104
Ten.: +7 (495) 363-56-50, 2210174 e-mail: vogez-russia@vogez.by

CepBucHas cnyxba

Ona nonyyeHus TEeXHUYeckonm wunnm UHOU MWHJopMaunnM MOXHO
obpaTUTLCS B CEPBUCHYIO CITYXKOY:

220028, Pecnybnuka benapycb, MwuHckaa o6n., r. MuHck, yn.
BopoauHckas, 2[1. Ten/dakc: +375 (29) 630-52-90, +375 (17) 27-27-666,
+7(495) 108-24-53. E-mail: service@vogez.by.
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1 HASHAYEHUE U OBJNNIACTb NPUMEHEHUA

1.1 Pacxogomepbl-CHETUYMKN 9NeKTpoMarHUTHble BUPC-M
ncnonHeHnss  «Ex»  npegHasHavyeHbl AN KOMMEPYECKOro  u
TEXHOJIOMM4YEeCKoro namepeHmss oobema n 06LEMHOro pacxoda XnoKocTen
B 3aMofIHEHHbIX TpybonpoBoaax, MHANLMPOBAHUSA U Npeobpas3oBaHns 3TUX
BESIMYNH B YHUPUUMPOBAHHbLIE YACTOTHLIW, WMMYIbCHbLIA, TOKOBbIA W
LMpPOBbLIE AMEKTPUYECKne curHarsboi.

1.2 Pacxogomepbl u3MepsitoT obbeM M 06beMHbIN  pacxon
3NEKTPONPOBOASALLNX XNOKOCTEN, B TOM HYNCIIE aKyCTUYECKM HEMPO3PaYHbIX,
C cofepXaHnemMm MexaHU4YecKux NpuMecen:

— rops4emn n XofoaHoM BoAbl, B TOM YMUCne NUTbEBOW BOAbI;

— pasnNuUYHbIX XUOKOCTEN M PacTBOPOB, B TOM YMCIle arpecCuBHbIX
(KACNOTHBbIX, LWEeNnoYHbIX M T.M.), B3Becen, wmnamosB, nynbn (B T.u.
abpasmnBHbIX), CTOYHbIX BOA;

— (hapmMaLeBTUYECKUX cped, MULLEBBLIX WU HENULLEBLIX MPOOYKTOB
(MOIOKO, COKM, CUPONbI, KETYYMbI U T.M.);

— XnOKocTen c anekTtpornpoBoaHocTblo bonee 20 mkCm/cm (6onee
2 MKCM - onuus).
1.3 PacxogomMepbl BbINOSHAKOT:

— n3mepeHune obbema n 06beMHOro pacxoga B NPSIMOM U pEBEPCHOM
HanpaBneHnsX NOToKa, KOHTPOIIb 3anosIHEHMST TPYOoNpoBOAa XXNOKOCTLIO;

- BbluUCNEHNe obbema HapacCctTavowum UTOromM and npamMoro u“
peBepcHOro HaﬂpaBﬂeHMVI NOTOKa, BeaAeHne apXmnBa UTONOBbIX AaHHbIX;

— N031pOBaHNe 3aaHHOro 06beMa B peXMME «CTapT - CTONY;
— KOHTpPOIb, MHOMLMPOBAHNE, apXBNPOBaHME OLUNBOK N3MEPEHUS;

— nepefavy M3MepuTenbHOM U OMarHOCTMYeCKoM MHpopmaummn Ha
BHELIHMWE YCTPOUCTBa Yepe3 AUCKPETHbIE U TOKOBbIN BbIXOAbl, U Yepes
undposble MHTepdencol (B Tom vncne Yyepes HART nHTepdenc).

1.4 Pacxogomepbl AonyuieHbl K NPUMEHEHUIO BO
B3PbIBOMNOXapOONacHbIX  MOMELUEHUsX  MNpeanpuaTuii  XUMUYECKOMN,
HedpTexummnyeckon, rasonepepadaTbiBalollel, B  3HEPreTUYeckomn,
nuLLLEeBON, NnepepabaTbiBaloLLEN NPOMbILLUNIEHHOCTMW.
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2 TEXHUHECKUE XAPAKTEPUCTUKU

2.1 OCHOBHble TEXHUYECKME XapaKTEPUCTUKN pacxogoMepoB

npuBeaeHsl B Tabnmue 1.

Tabnuuya 1
TexHnYeckune xapakTepucTmMKm 3HauyeHue
EonHuubl nsmepenust obvrema (Macchbl) M3, rn, gan, n, T, Kr
[lnana3oH YacToTHOro curHana, 'y, 10000
[dnanasoH MMnyrbCHOro curHana, n/mmn 0,001- 100
BxoaoHon nmneaaHc anekrpogos, Om 10° (10! — onums)
Hannune 3asemnsioLlero anekrpoaa Onuwms

[lnana3oH TOKOBOro BbIXOAHOrO curHasna, MA

4 - 20 (0 - 20 — onums)

Onpe,u,eneHme Hanmm4yna XnaKkocTtu
B pr6OI'IpOBO,EI,e, 3dlpAaA3HEHNA NNEKTpPpOa0B

KoHaoykTomeTpuyeckoe

Tvn 1 paspsaaHOCTb MHAMKaTOpa

LCD 2x16

NameHeHne nonoxeHus MHOMKaTopa

lNoBopoT 1 pukcaumsa B
noBdoM NoNoXeHUu

KnaBnaTtypa 4-X KHOMOYHas onTn4eckas
Tvn nHTEPpdEencoB RS-485, HART
MpoTokon obmeHa ana nHtepdenca RS-485 MODBUS RTU
OnnHa nuHum cessn nHtepdgenca RS-485, m 1200

Hannune apxmBa Onuusa
Hannune pyHKkUumm fo3npoBaHms Ectb

CteneHb 3awmtbl obonoyek no NOCT 14254

IP65/66, IP67, IP68

YCTONYNBOCTb K CMHYcOoMaanbHOW BUOpauum

no FOCT P 52931 (FOCT 12997) N2, V2
Knacc no 3MC no N'OCT ISO 4064 E2
KomnoHoBka pacxogomepa KomnakTHas, pasgensHas
Ypanenne 3M ot TIMP npu pa3sgensHom 50
KOMMNOHOBKE, M, He Bonee

HanpsikeHune nuTaHus NOCTOAHHOMO Toka, B 21,5-26,5
3J'IeKTpI/I‘-IeCKaF|VI'IpO‘-IHOCTb n3onauuun 500
rasibBaHW4YeCKOM pa3Bsa3ku NuTaHus, B

CpeaHun cpok cnyxobl, net 12
HapaboTka Ha oTKas, 4 75000
Cpok cny06bl no TP TC 012/2011, net 12
HasHaueHHbIn pecypc no TOCT 33272, net 10
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2.2 KOHCTPYKUMA U YCTPOMUCTBO

2.2.1 Pacxogomepbl COCTOAT M3 NEPBUYHOro npeobpasoBaTens
pacxoga ([MMNP) n anektpoHHoro moaynsa (OM). lNpotodHas 4vactb MNIMNP
doyTepoBaHa 3N1EKTPOM30SIALNOHHBIM MaTepuanom. SNEKTPOHHbIN MOOYIb
pasMmelleH B repmMeTM4yHOM Kopryce, U MUMeeT OTBEpPCTUS C pesbbou
M20x1,5 anga ycTaHOBKM KabernbHbIX BBOAOB UMW 3arnyLuek.

2.2.2 B 3aBMCMMOCTM OT Tuna npucoeavHeHust K TpybonpoBoay
pacxogoMepbl BbiMyCKalTCSA B KOHCTPYKTUBAX, yKa3aHHbIX B Tabnuue 2.

Tabnuuya 2
KOHCTpYKTUB DN nnn G* MAP (PN), Mla
dnaHuesoe (P) 15 - 300 1.0,1.6, 2.5, 4.0, 6.3
ConpaBud (MexdnaHuesoe) C 10 - 100 1.6, 2.5, 16, 25
Pesb6oBoe (P) (10 - 40mm) G- G2 1.6, 2.5
Knamn (K) 10 - 100 1.6, 2.5
Mono4dHasg mydpta (M) 15 - 150 1.6, 2.5

2.2.3 lNpumensiemble onaHubl cooteTcTBYOT [OCT 33259, EN 1092,
ANSI/ASME B16.5.

2.2.4 Pacxogomepbl MOryT MMeTb KOMMAKTHY WNW pasfenbHYyto
KOMMOHOBKY. [1py KOMMAKTHOM KOMMOHOBKE 3MEKTPOHHbIN Moaysnb (OM)
ycTaHaBnmBaeTcs Ha ctounke MNP (PucyHok W.1 TMpunoxeHna W).

[Mpn pasgenbHon kommnoHoBke OM coeguHaeTca ¢ [P rmbkon
BCTaBKOM C COeAWHUTENbHbIMM Kabenamun 4Yepe3 CcoedNHUTErNbHbIE
KOopobkM C BMAOM 3awuTbl "B3pbIBOHEMNPOHMUAeMaa obonoyka "d" c
pesbbon M20x1,5 gna ycrtaHoBkum kKabenbHbix BBOAOB (PucyHok K.1
MpunoxeHus K). MNMpumeHsiemMbln Kabenb — TONbKO PEKOMEHOOBaHHbIN
npousBoaMTenem. YaaneHme Ha pacctosiHne He 6onee 50 m.

2.2.5 Matepunanel, npuMeHaemble MNpu W3roTOBIIEHUN COCTaBHbIX
YacTen pacxogoMepoB, npueedeHsl B Tabnuue 3.

Tabnuua 3

AISI316L (X17H13M2T), 06 XH28MAOT,
onekTpoabl TanTtan (Ta), xactennon C, AISI316L c
abpas3nBOCTONKMM MOKPbLITUEM

Kopnyc npoTo4HOM YacTu AlISI 304 (08X18H10)

dyTepoBKa npoToyHom Yactn | dtoponnact ®-4, PTFE, nonuypeTtaH
Kopnyc INMNP pacxogomepa | Yrnepoauctas ctanb, AlSI304, AlSI316

Kopnyc 3M, coeguHuTenobHas CunymmH ADC-12
kopobka CK

2.2.6 Kopnyca u3 yrnepoaucTton ctanu nu curnymuHa okpallumBaroTcs
OBYXKOMMOHEHTHOM NonnypeTaHoBOM amMarsbio TonwmnHon 100£20 mkm.

MaTtepuan anekTpoaoB M (PyTepoBKM yKasbliBaeTCd B nacrnoprte Ha
pacxogomMep 1 B MapkKUPOBKE Ha Kopryce pacxogomepa.

6
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2.3 MapameTpbl U3MepsieMON U OKpYXKaloLuen cpeabl

2.3.1 lNapameTpbl mM3MepseMon U OKpyxawLllen cpenbl ykasaHbl B
Tabnuue 4.
Tabnuuya 4
TemnepaTtypa namepsemon cpeabl:
— pasgenibHon KOMMNOHOBKK, °C oT muHyc 30 go nntoc 160
— KOMMaKTHOW KOMMOHOBKU, °C
TemnepaTtypa nsmepsemMon cpenbi:

— ¢ pyTepoBKkon n3 ptoponnacToB oT muHyc 30 go nntoc 160
— C pyTepoBKoM N3 nonimypeTaHa OoT MUHYyC 5 go nntoc 70
YaenbHas anekTponpoBOAHOCTb
Xnakoctn, MKCm/cm = 20 (= 1 onuums)
["a3oBble BKIIOYEHUS B cpeae, % oT obbema <2
TBepAable BKNoYeHNs B cpeae, % oT obbema <5
pynna wucnosiHeHMs Mo TemnepaTtype u
BITAXXHOCTWN OKpyxatowero sosgyxa rno NOCT C2

P 52931 (TOCT 12997)
Ouana3oH TemnepaTyp OKpyXatoLlewn

oT MuHyc 40 go nntoc 70Y

cpeabl, °C

ATmocpepHoe aaBneHue, klla oT 84 no 106,7
OTHOcUTeNbHas BMNaXHOCTb BO3gyxa npu <100
Temneparype 30 °C (c koHageHcauuen), % B
KnumaTtunyeckue yCrnoBwus npu 0

akcnnyataumm no NOCT 1SO 4064-2017
lpumeyaHue: B duana3oHe memnepamyp om MuHyc 35 °C 0o MuHyc
40 °C 803MOXHO CHUXeHUE KOHmMpacmHocmu u bbicmpodeticmeusi
uHOukamopa. [lpu ucronb3o8aHUU mMepmMo4Yexsioe — Ouarna3oH
memriepamyp oKkpyxarouwel cpedbl om muHyc 60 °C do nnroc 70 °C.

2.4 Cepumn pacxogomepoB

241 Tlo TexHW4YeCKMM W METPOSIOrMYECKMM XapaKTepucTukam
pacxogoMepbl NoApPasfdensiTcss Ha cepuu, YCnoBHoe o0603HavYeHne
KOTOPbIX NpeacTtaBnsieT cobom YeTblpexaHayHbIi LMdPOBOM KOA,.

1) MNepBas ungpa koga - COOTBETCTBME CTaHAAPTY:

— 3XXX - cootBetcTByeT ogHoBpeMeHHO [OCT I1SO 4064-2017,
FOCT EN 1434-2018 u TY BY 101138220.016-2016 B 4acTu nOrpeLHOCTM.

2) Btopaa uudpa koga - Auana3oH U3MEpPEeHUs pacxoda B
COOTBETCTBMM C Tabnuuen 5.

2.4.2 TlorpewHoCT  uM3MepeHuss NS pasfindHbiX  Cepun
npeacrasneHbl B Tabnuue 11.
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2.4.3 HomuHanbHblEe OAnameTpbl pacxogoMepPOB U COOTBETCTBYHOLLNE
MM 3HAYEHNSA pacxonoB NpeacTaBfieHbl B Tabnuue 5.

Tabnuuya 5
MpucoeaguHeHue _To NOCT 1SO 4064-1
g = LS |3 b g Becosown
S3Z|E52 |38%|252| 83 Z mmpich
OnaHeu |Pestba| s g s| R S |2 S[xgR=s| =5 = an&nbca,
DN G §>§-OH: §§& §>CS)_ C—géﬁ é)gé J'I/I/I\I</II'I
3319 3"9 21087 |8z
Cepusa 31XX Q3/Q1 =500
10 G2 B | 0.005 | 0.008 - 2.5 3.125
15 G2 B |0.0126 | 0.02016 - 6.3 7.875 0,001
20 Gl B | 0.02 0.032 - 10 12.5 0,01
25 G1% B| 0.032 | 0.0512 - 16 20 0,1
32 G1%2B| 0.05 0.08 - 25 31.25 1,0
40 G2B | 0.08 0.128 - 40 50
50 - 0.126 | 0.2016 - 63 78.75 0,01
65 - 0.2 0.32 - 100 125 0,1
80 - 0.32 0.512 - 160 200 1,0
100 - 0.5 0.8 - 250 | 312.5 10,0
125 - 0.8 1.28 - 400 500
150 ~ | 126 | 2016 | - | 630 | 7875 g’cl)
200 - 2 3.2 - 1000 | 1250 1(’) 0
250 - 3.2 5.12 - 1600 | 2000 10’0
300 - 5 8 - 2500 | 3125
Cepusa 32XX Q3/Q1 = 250
10 G, B | 0.01 0.016 - 2.5 3.125
15 G2 B |0.0252 | 0.04032 - 6.3 7.875 0,001
20 Gl B | 0.04 0.064 - 10 12.5 0,01
25 |G1%4 B | 0.064 | 0.1024 - 16 20 0,1
32 |G1%2B| 0.1 0.16 - 25 31.25 1,0
40 G2B | 0.16 0.256 - 40 50
50 - 0.252 | 0.4032 - 63 78.75 0,01
65 - 0.4 0.64 - 100 125 0,1
80 - 0.64 1.024 - 160 200 1,0
100 - 1 1.6 - 250 | 3125 10,0
125 - 1.6 2.56 - 400 500
150 ~ | 252 | 4032 | - | 630 | 7875 g’cl)
200 - 4 6.4 - 1000 | 1250 1(’) 0
250 - 6.4 10.24 - 1600 | 2000 106
300 - 10 16 - 2500 | 3125
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MpucoeauHeHune Mo FOCT ISO 4064-1
)E T E: T )E T E T )g T E:SCd(;Ziﬁ
dnaHeu | Pe3bba :':; CEQ[”/E %g@ c% <:>2[°°/§ é <:>2[°°/§ é CEQ[‘*’/E nMmnynbca,

DN G >3s | 38 | @< |PRS SR < Ky

20O | g0 | 5.0 | g0 Q el nivmn

= C o C ©

= T =

Cepusi 33XX Q3/Q1 =100

10 [G%B | 0.025 | 0.04 | 0.125 2.5 3.125
15 |G%B | 0.063 | 0.1008 | 0.315 6.3 7.875 | 0,001
20 |G1B| 0.1 0.16 0.5 10 12.5 0,01
25 |G1%B| 0.16 | 0.256 0.8 16 20 0,1
32 |G1%B| 0.25 0.4 1.25 25 31.25 1,0
40 | G2B | 0.4 0.64 2 40 50
50 - 0.63 | 1.008 | 3.15 63 78.75 0,01
65 - 1 1.6 5 100 125 0,1
80 - 1.6 2.56 8 160 200 1,0
100 - 2.5 4 125 250 | 3125 10,0
125 - 4 6.4 20 400 500
150 ] 6.3 | 1008 | 315 | 630 | 7875 0,1
200 - 10 16 50 1000 | 1250 110’?0
250 - 16 25.6 80 1600 | 2000 100
300 - 25 40 125 2500 | 3125

2.4.4 PacxooomMepbl BCeX Cepui, B 3aBUCMMOCTU OT HAaCTPOEK, MOryT
N3MepsAaTb U nHanumposaTtb pacxon B AguanasoHe 2000:1 - oT Quakc 40
QOTcquM = 0,0005 QmaKc-

2.4.5 B 1abnuue 6 ykasaHbl 3Ha4YeHUs pacxoda ¢ HOPMUPOBAHHOW
OTHOCUTESIbHOW NOrPeLUHOCTLIO.

2.4.6 HomuHanbHble AnameTpbl pacxo4oOMepPOB N COOTBETCTBYHOLLME
ISO 4064-2017,

MM 3Ha4YeHnUsa pacxoaos,

cootBetcTBytowme [OCT

npeactaeneHbl B Tabnuue J1.1 MNpunoxenus J1.
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2.5 TexHn4yeckue XapakTepuCTuUKn no B3pbiBO3aLliuTe

2.5.1 Pacxogomepbl wucroniHeHnss ExX B 4acTM B3pblBO3aLUUTHI
cootBeTcTBytoT [OCT 31610.0 (IEC 60079-0), TOCT IEC 60079-1, TOCT
31610.11, TOCT IEC 60079-31, TOCT IEC 61241-1-2, TOCT IEC 60079-
10-1, KO TNUCLL.407312.101-999, TY Pb 101138220.016-2016, TOCT IEC
61241-1-1, TOCT IEC 60079-14.

Pacxogoomepbl  m3rotaBnmuBaroTCcA € NPUMEHEHMEM  BWUOOB
B3pbiBo3awmnTtel no [FOCT 31610.0 (IEC 60079-0). Pacxogomepsbl
cootBeTcTBYIOT Il 1 Il rpynnam B3pbiBO3aLLmLLEHHOrO 060opyaoBaHNA ONs
BHYTPEHHMX U HapyHbIX ycTaHoBok [OCT 31610.0 (IEC 60079-0).

2.5.2 Pacxogomepbl cnonHeHusa Ex narotaBnmBatoTCs:

1) ¢ BMOOM B3pbIBO3aLMThI "B3pbIBOHENPOHMLAeMble 0b6onoyku "d" n
«3alWnMTon OT BOCMNaMeHeHns nbin obonoykamm «t» MapKUMpOBKOW
B3PbIBO3aLUNTDI:

1Ex db IIC T6...T3 Gb X, 1Ex db IIB T6...T3 Gb X,

1Ex db IIA T6...T3 Gb X,

Ex tb IlIC T85°C...T200°C Db X, Ex tb IlIB T85°C...T200°C Db X,
Ex tb IlIA T85°C...T200°C Db X

no FOCT IEC 60079-1, FTOCT IEC 60079-31.

2) C BUOOM B3pbIBO3aLLNTbI «MCKpobe3onacHasi anekTpuyeckasa uenb
«i» ypoBHS «ib» n MapknpoBkon B3pbIBO3ALUUTDI:

1Ex ib 1IB T6...T3 Gb X, 1Ex ib IA T6...T3 Gb X,
Ex ib 11IB T85°C...T200°C Db X, Ex ib IlIA T85°C...T200°C Db X

no FOCT 31610.11 (IEC 60079-11).

3) ¢ coBMeLlEHHbIMU BbllLleyKa3aHHbIMW BUOAAMU B3PbIBO3ALLUTHLI U
MapKNPOBKOW B3PbIBO3ALLMUTbI:

1Ex db ib IIB T6...T3 Gb X, 1Ex db ib NlA T6...T3 Gb X,

Ex ib tb lIB T85°C...T200°C Db X, Ex ib tb IIIA T85°C...T200°C Db X.

4) ¢ pasgenbHoOM KOMMOHOBKOM - C  BMOOM B3pbiBO3aLUUTDI
"B3pbIBOHENPOHMLAEMbIE 060Mno4kM "d" 1 «3almuTon OT BOCHNaMeHeHUs
NbINin 06onoYkammn «t» MapkMpoOBKOW B3PbIBO3ALLUTHI:

1Ex db IIC T6...T3 Gb X, Ex tb 1lIC T85°C...T200°C Db X

25.3 3Hak «X» B MapKMpOBKe B3pbIBO3ALUUTLI O3HaA4aeT
HeobxoaMMOCTb cobnoAeHUs crneunanbHbIX YCNOBUIA NPU KCNTyaTauum:

- nuTaHue pacxogoMepoB Cc BUOOM B3PbIBO3aLLNTHI
«nckpobesonacHas anekTpudeckasi Uenb «i» - OT UICTOYHUKA NMUTAHUSA NI
Gapbepa 6e3onacHOCTW, UMEKLWNX  OEUCTBYKOWNKA  cepTudmkar
cootBeTcTBusA TP TC 012/2011, EX-MapKupOBKY;
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- NOAKN4YeHne WHTEPdENCHbLIX Lenen pacxogoMepoB C BUOOM
B3pbIBO3aLUNTLlI «MCKpobe3onacHaa anekTpuyeckas uUenb «i» - 4yepes
Gapbepbl  6e3onacHoCTW, uUMelwWwmne  AeucTeyrowmn  ceptudumkat
cooTBeTcTBMA TpeboBaHuam TP TC 012/2011, cooTseTcTBytOLytO EX-
MapKUPOBKY;

- NpuMeHeHne Ex-kabenbHbiXx BBOAOB, 3arfiywek C AeWUCTBYHOLLMM
ceptucpukatom cootBetctBua TP TC 012/2011 ¢ COOTBETCTBYHOLLEN
obnacTtbl0 NPUMEHEHUSS U BWOOM B3pPbIBO3aWMTBL. TemnepaTypHbIn

Avanas3oH npu JKcniyataunun n Apyrme Xapaktepuctnkn He [OOJTKHbI
yXyaLaTbh XapakTepuUcTUKN pacxo4oMeposB;

- pacxogomMepbl € kopnycom OM w3  anioMuHMeBOro cnnasa,
NPMMEHsIEMblE BO B3pbIBOONACHOM 30HEe kKnacca 1, BoO wu3bexaHue
OMacHOCTM BO3ropaHusi OT (PPUKLMOHHBIX UCKP, 0BpasyoLLMXCS NPy TPEHUN
U coygapeHnn getaneun, cneayet obeperatb OT MEXaHUYECKUX YOApPOB;

- HEe JOoNYyCKaTb PEMOHT pacxogoMepoB Ha MeCTe 3KCrJiyatauuu,
- OTKIMKO4eHne " noAkKriryeHne pacxoaoMepoB BbIMOJIHATL TPU
OTCYTCTBUUN HaNpAXeHnd nNMTaHn4,

- HAAEeXXHO 3a3eMnATb pacxodoMep nepes aKkcnryaTaumnen.

2.54 OtcytctBMEe 3Haka «X» B  MapKMpoBKe  O3Ha4aet
HenpUMeHsIeMOCTb TPebOBaHUM M3NOXEHHbIX B N 2.5.3.

2.5.5 DnekTpuyeckune nckpobesonacHole napameTpsbl Lenen nuTaHus
pacxo4oMepoB UCNONMHeEHUs1 Ex ¢ BMAOM B3pbIBO3aWMTbI «ib»:

MakcnmanbHoe HanpsxeHne nutanma Ui = 27 B;
MakcumanbHbIi noTpebnsaembin Tok nutanus li = 0,32A;
MakcumanbHaga notpebnsemasi MowHocTb Pi = 6 BT;
MakcumarnbHas BHYTpeHHsst eMkocTb Ci = 0,045 MkO;
MakcnmarnbHas BHYTPeHHAS NHAYKTUBHOCTL Li = 0,550 mMIH.

2.5.6 DnekTponnTaHme pacxo4oMepoB C BU4amu B3pbiBo3awmThl «db,
tb» OOIMKHO COOTBETCTBOBATL HOMUHANLHOMY HaMNpsXXeHto nutaHna 24 B
NOCTOAHHOIO ToKa (B AnanasoHe oT 21,5 fo 26,5 B) ana rpynn 1l v 1l1.

2.5.7 Pacxogomepsbl UcnonHeHusa Ex narotaBnmMBatoTca Takxe B

06LEenpoMbILLIIEHHOM UCNONHEeHUN, TpeboBaHusa no n. 2.5.1-2.5.6 He
NPUMEHSIOTCS.

SJ'IeKTpOI'II/ITaHMe pacxogomepoB O6LLI,eI'IpOMbILIJJ'IeHHOFO
NCMNOJTHEHNA.

- nepemMeHHbIn ToK — 220 B, 50 Ty
- NOCTOSAHHbIN TOK - 24-26,5 B
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2.5.7 NckpobesonacHble napameTpbl Anst UHTEPdENCHbIX Lienen:
apameTpbl | Ui, B | Ii, A | Ci, Li, | Uo, lo, Co, Lo,

Llenu MK | M[H | B A MK | MIH
ToKOBbIN BbIXOS, 39,6 1{0.099| O 0 25 [0.099 |0.125 |0.006
RS - 485 7.59 [{0.123| O 0 5.1 {0.123 |0.0002 |0.003

[Mporpammmpyembii
BbIX0A
[Mporpammmpyembii
BX0OA

24 10,084 O 0 - - - -

24 (0,012| O 0 - - - -

2.5.8 Pacxogomepbl ucnonHeHnsa « Ex» cooTBeTCTBYIOT TpeboBaHUAM
TP TC 012/2011 n moryT NpUMEHSATLCSA B COOTBETCTBUM C EX-MapKUPOBKOW:

- BO B3pbIBOOMNACHbLIX ra3oBbiX cpefax, 3oHax (30Ha knacca 1, 30Ha
knacca 2), B cootBetctBum ¢ TpedbosaHnamm NOCT IEC 60079-10-1, TOCT
IEC 60079-14;

- B 30Hax, onacHbIX NO BOCMIaMeHEHMIO roptoyen nblnu (30Ha Knacca
21, 30Ha knacca 22) B cootBeTcTBun ¢ TpeboBaHuem NOCT IEC 61241-1-
2, TOCT IEC 60079-14 v ppyrux OOKYMEHTOB, pernameHTUpYyroLWwmx
NpUMeHEHNe aNeKkTpoobopyaoBaHUS BO B3pbIBOONACHbLIX 30HAX.

2.5.9 Pacxogomepbl wucnonHeHuss Ex npm noctaBke Ha A3C
oTHocATCcA K 4 knaccy 6esonacHoctn no TKIT 170 (4 kaTteropumn
obecneyvyeHuns kayecTsa).

2.5.10 Pacxogomepbl ucnonHeHuss Ex gonyckaetcs NpUMEHATb Ha
cemcmoctonkocte 9 6Hannos no wkane MSK-64 npu yctaHOBKke Haj
Hyneson oTmeTkon Ao 70 m no FOCT 30546 yacTb 1, yacTb 2, YacTb 3.

2.5.11 Pacxogomepbl Ex no NOCT 27.003 oTHOCATCS K U3OenuUsam
KOHKPETHOro HasHa4yeHUsa HeNnpepbIBHOIO NMPUMEHEHUS, PEMOHTUPYEMbIM
NN HEPEMOHTUPYEMbIM, B 3aBUCUMOCTU OT KOHCTPYKTUBA.

2.5.12 3aBucMMOCTb TeMnepaTypHOro Kracca pacxogoMepoB OT

MakcumasribHoM TemnepaTtypbl U3MepdeMon cpedbl U AananasoH
TemnepaTypbl OKpyxatoLlen cpeabl NpuBegeHa B Tabnuue 6.
Tabnuua 6
MakcumanbHas
I HvanasoH Temnepatyp| TemnepaTtyp-
ntepa Temnepartypa g y
o oKpy>KatoLlen cpeapl HbIW Knacc
n3mepsaemon cpeabl

T3 nntoc 160 °C T3

T4 nntoc 125 °C oT muHyc 40°C go T4

T5 nntoc 85 °C nntoc 70 °C T5

T6 nntoc 70 °C T6
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2.6 ObecneyeHue B3pbIBO3aLWMNTDI

2.6.1 B3pblBO3aLUULLEHHOCTb PACXO4OMEPOB MCMOMHEHUA «Ex» C
BNOOM B3pbIBO3aLLNTLI B3pbIBOHENPOHMLAEMbIE 0O0MN0OYKN «d» C YpOBHEM
3awmnTtbl «db» obecnedyeHa 3akNOYEHUEM INEKTPUYECKMX LENENn BO
B3pbIBOHEMPOHMLAEMYIO 060MN0YKY, BbIAEPXKNBAKOLLYIO AaBfEHNE B3pbiBa U
NCKITIOHaloLLYIo nepeady B3pbiBa B OKpYXKatoLLyHo B3pbIBOONACHYIO cpeay,
YTO rapaHTUpoBaHO KoHCTpyKkumnen B cootsetcteum ¢ FOCT IEC 60079-1.
Ob6onouka BblaepxmnBaeT ncnoltatenoHoe gasneHune 3,0 Mla 6onee 60 c.

2.6.2 3awmta OT BOCMNSIAMEHEHUs MNblIn pacxoLoMepoB C BUOOM
B3pbIBO3alLUNTLI «0DOOpydOBaHME C 3aWMTON OT BOCMSAMEHEHUS MNbINK
obonoyvkamum "t"», ¢ ypoBHeM 3awmTbl «tby», obecnedyeHa orpaHU4YeHMEM
TemnepaTypbl MOBEPXHOCTU, MblIIEHENPOHULAEMBIM WUCMOSTHEHMEM UX
obonoyek B cootBetcTBuM ¢ TOCT IEC 60079-31 n TOCT 31610.0.

2.6.3 NckpobesonacHOCTb pacxogoMepoB obecrnevnBaeTcs:

- OTCYTCTBMEM B WX KOHCTPYKUMM EMKOCTHbIX W WHOYKTUBHbIX
9/IEMEHTOB, OMNacHbIX MO 3anacaeMon 3HeprMm Ans rasoBbiX CMeceun
nogrpynnsol Il v lli;

- KOHCTPYKTUBHbIM WCMOSTHEHMEM B COOTBETCTBMW C KOMIMSIEKTOM
KOHCTpYKTOpCcKon gokymeHTtauum TUCLL.407312.101-999;

- raNbBaHNYECKUMN pa3BA3KaMK, OrpaHNYEHUSIMU HaNpPsHXKeHNA U ToKa
B ONEKTPUYECKNX LEensax BbIXOAHbLIX MoAynenm [0 WUCKpobe3onacHbIX
3HayeHun, 3a c4eT obecnevyeHnsa aNeKTPUYEeCKMxX 3a30poB N NyTeEN YTEeYKn
B cooTBeTcTBMM ¢ [OCT 31610.0 n TOCT 31610.11;

- MNTa@HMEM OT UCKpoBEe30MacHOro NCTOYHMKA NUTaHKUS.

2.6.4 CpeacTea B3pblBO3aLLNTLI U 3aLLUTLI OT BOCMNSIAaMEHEHUS MbINK
pacxogoMepoB C YPOBHEM B3pbiBo3awwnTbl «db» n yposHem 3awmTtbl «tby,
C BMAOOM B3pbIBO3aLMTbl «MCKpobe3onacHasa anekTpuyeckas uenb «i»,
ypOBHEM B3pblBO3alunThl «ib», npuBeaeHsl B K[ Ha pacxogomep.

2.6.5 lNpumeHsiemble B pacxogomepe MmaTepuanbl obecnednBatoT
OPUKUMOHHYI0 M anekTpocTaTuyeckyto wuckpobesonacHocte no [OCT
31610.0. MeTannuyeckne 4acTtu pacxogomMmepa BbINOSIHEHbLI U3 MeTarnna ¢
CyMMapHbIM coepxaHuem (No Macce) MarHus, TutaHa u unpkoHms <7,5%.
O6ornoyka OM 3alumiLeHa OT KOppPO3UKM NakoKpacOYHbIM NMOKPbLITUEM.

2.6.6 OM wu TIMNP pacxogomepa BbIMOMHEHbI C HU3KOW CTEMNEHbIo
OMacHOCTU MexaHuyeckmx nospexageHunn rno n. 26.4.2 FOCT 31610.0.

2.6.7 Pe3bboBble cOeuVHEHUS KpbIEK B3PbIBOHENPOHULIAEMON
0005104KM 3aWMLLEHBI OT CAMOOTBUHYMBAHUSA. CHATUE KPbILLEK BO3MOXHO
TONbLKO NOCIie 3aBOpavYnBaHUS CTOMOPHbLIX BUHTOB B YrrybneHna Kopnyca
cneymanbHbiM MHCTPYMeHTOM (pucyHok [1 2 MpunoxeHnsa [).

2.6.8 Pacxogomepbl o00opyaoBaHbl BHELWHUMM U BHYTPEHHUM
3a3eMNALLNMN 3aXKUMaMW.
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2.7 YcTponCcTBa BHELLHEW CBA3U

2.7.1 [Ina cBA3M C BHEWHMMWU YCTPOMCTBaAMW B pacxogomepax
npeayCcMOTpPEHbI:

- NporpamMmmMmupyemble anuckpeTHble Bbixoabl Beixoa 1, Beixop 2;

- TOKOBbIV BbIXOA;

- UHTepdenc RS-485, nutepdpenc HART,;

- ANCKPETHbIN BXOA YNpaBreHus.

2.7.2 [ONCKpeTHbIN BXOA ynpaBreHus

2.7.3 Bxon ynpaBneHusi obecrneymBaeT pexum «CrtapT - cTtony -
BKMNIOYEHNE W BbIKMOYEHNE [O03MPOBAHMA MO BHELWHEMY CcurHany
yrnpaBreHust OT KHOMKN S1 nnm anekTPOHHOro Knroya.

2.8 TexHU4YecKkmne XxapakTepUCTUKU AUCKPETHbIX BbIXO4OB

2.8.1 OuckpeTHble Bbixoabl «Bbixoa 1» un «Bbixog 2» Moryt nmeTb
pexunmMbl paboTbl B COOTBETCTBMN C Tabnuuen 7.

2.8.2 [Inana3oH 4acToTbl U 3HAYEHMN Beca BbIXOAHbIX MMIMYSIbCOB B
3aBucumoctn ot DN npeactaeBneHbl B Tabnuue 8.2.8.2 3aBoackasd
yCTaHOBKa AUCKPEeTHoro Bbixodga «Bbixog 1» - pexum «Mmnynbcbil.
Ksanonmenns 50%», ANCKPETHOro Bbixoaa «Bbixoa 2» - pexum « Owmnodkny.

Tabnuuya 7
Pexxum paboThbl Ha3Ha4yeHue
| Imnynbebl Ksanonnenns  25% | UMNyNbCHBLIM/YACTOTHBIN
NmnynbcHbIn/ 0
4ACTOTHDIIN Mmnynbcbl Ksanonvenns 50% | curHanbl  nNpy HanuMynu
Nmnynbebl Ksanonnenms  75% | noToka XuakocTtu
PeBepcCHbIN NOTOK OTKPbITbIN BbIXOQHOW KITHO4
(KN4 OTKPbIT) npu peBepCHOM MOTOKeE.
PeBepcCHbIN NOTOK 3aKkpbITbI BbIXOAHOW KI1tOY
(KN4 3aKpbIT) Npu peBepCHOM MOTOKE.
Jlornyecknmn ,D,O3|/|pOBaHI/Ie BKJ'II‘OL:IJGHMG/BbIKJ'IPOL-IeHI/Ie
(pene[}]Hb”‘/]) yCTpOonctTBa 4031NpOBaHUNA
B cootBeTcTBUM C Tabnuuen
OwnGKn
16
BbIXxogHOM K04 OTKPBIT CocTtosiHne BbIXOQHOIO
BbIxogHOWM KoY 3akpbIT Kntoya (penenHoro Bbixoaa)
lNpumeyvaHue: BenuyuHa «K 3anonHeHusi» obpamHa 8eriu4UHE «CK8aXXHOCMb»

2.8.3 BbIxogbl naccuMBHbl W ranbBaHUYECKN N30J1MpoBaHbl  OT
OCTalJlbHbIX J3JNTEKTPUNYHECKUX uenen. BbixogHble TPaH3UCTOPbI OonTonap
3aliieHbl OT neperpy3kn rno TOKY U HanpAXeHwuto. AKTUBHbIN BbIXOA
pacxogomMmepa — onuun4 ripun 3akase.
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Tabnuuya 8
DN YactoTHbIM | lnana3oH 3HavyeHun Beca | KoadhdunumeHrt
Bbixoa, 'y MMNynNbCOB, n/umn 3anonHeHusn, %
10, 15 0,001 -10
20-100 0 - 10000 0,01 -100 25, 50, 75
125 -300 0,1-100

2.8.4 Bec wumnynbca gna «Beixogpa 1» u «Bbixoga 2», npwu
NCMNONb30BaHUM X B KAYECTBE MMMNYIbCHbIX BbIXOO0B, MOXET OblTb TOMbKO
oOLLKMM, pasnuMyHbIn BEC MMNYynbca M9 KaXaoro BblIxoga HEBO3MOXEH.

2.8.5 3HayeHne Beca yKasblBaeTCd B Nacrnopte M Ha I3TUKETKe
pacxogomepa. MoxeT u3MeHATbCS nonb3oBaTeneMm 6e3 HapyLleHus
nrIombupoBaHus.

2.8.6 YcTtaHoBka 3HavYeHns Qorceun= 0,5 Quuu ANA 3aKaszaHHOM cepun.
3HaueHne Qorceuin MOXKET ObITb YMEHBLUEHO NPU 3aKa3e Unn sKcnnyaraumm
4o Q= 0,0005 Quac.

2.8.7 MNpun Q < Qorceurn, 3HAYEHME U3MEPEHHOIO pacxoda NpUpPaBHEHO
K HYI0, UMMNYbCbl HA MMNYSbCHbIX BbIXO4aX OTCYTCTBYIOT.

2.8.8 IMpun Q > Quarc (Q4 1nn qgs) pacxon namepseTcs, HO OTCYTCTBYIOT
MMMYSbCbl HA UMMYJTbCHBIX BbIXO04ax, 00beM He HakannmBaeTcCs.

2.8.9 [InCKpeTHbIN BXOA yrpaBlieHus.

Bxopn ynpaBneHunsa obecneunBaeT pexum « CTapT - CTON» - BKAOYEHNE
N BbIKIIOYEHNE [OO3UPOBaHMS MO BHELLHEMY CUrHany ynpaBneHuss OT
KHONKM S1 unu anekTpoHHoro krwo4va. Cxema Bxoda - pucyHok E. 2
[MpunoxeHnsa E.

2.9 NocnepoBaTtenbHbIU UHTEepgenc RS-485

2.9.1 NHtepdenc RS-485 nossonser cumtbiBaTb C pacxogomepa
TeKyLLMe, HaKoMMeHHble, KanMbpoBOYHbIE U KOH(UTYpaLMOHHbIE OaHHbIE,
NpPOU3BOANTL yOaneHHO €ero HacTpoWKy, KanumbpoBKY C MOMOLbIO
KomMmnbroTepa n nporpammbl Flowmag 2.01.01.

2.9.2 Pacxogomep MOXeT paboTaTb B CETU N3 HECKOSTbKUX abOHEHTOB.
OnunHa nnHum ceasm — go 1200 m, ckopocTb obmeHa — 2400-230400 6uT/c.
[MpoTokon obmeHa — Modbus RTU. OnncaHue npoTokona noctaBnseTcs no
3anpocy. 3aBoackasi HacTponka ckopocTn odbmeHa gaHHbiMy 19200 kbuT/c.

2.9.3 Tllpn OGonbwon AnVHE T§WHUA CBA3WM  pPEKOMeHAyeTcs
ncnonb3oBaTb BNOKM rpo3o3alunTbl HTEpenca RS-485.
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2.10 TexHU4eckue XapakTepucTnukKmn TOKOBOro Bbixoaa

2.10.1 TokoBbIX BbIXOA — aKTUBHbLIW U NMACCUBHbIW, rafilbBaHNYECKMN
N30NNPOBAHHLIM, MacliTabupyembii. TOKOBbIN  BbIXOAHOW  CUrHarnm
COOTBETCTBYET OOBLEMHOMY pacxody B TMPAMOM WM PEBEPCHOM
HanpasneHnn noToka. [lapamMeTpbl TOKOBOro BbIXOo4a MpUBEOEHbLI B
Tabnuue 9, noaknioyeHne — pucyHok E.2 MpunoxeHus E.

Tabnuuya 9
HaunmeHoBaHuMe napameTpa 3Ha4vyeHue
MuHnMmanbHoOe 3HavYeHne Toka ana amanasoHa 0-20, mA 0
MuHnManbHoOe 3HavYeHne Toka ana amanasoHa 4-20, mA 3,5
MakcumanbHoe 3HadyeHue Toka, MA 22
HanpsxeHne Ha ToKoBOM Bbixoge 6e3 Harpysku, B 24
MakcumanbHoe conpoTuBneHne Harpyskm, Om 600

2.10.2 3HaveHuna BbIXOOHOro ToKa lsux WM 3HaA4YeHuss pacxoga Q
cBs3aHbl popmynamu (1) u (2) ona guanasoHa BbIXOAHOro Toka 4 — 20 mA

Q= 1_16 Qx (IBbIX - 4) (l)’ Q= i Qx - (IBbIX - 4) (2)1
n, dpopmynamm (3) n (4) ona gnanasoHa BbixogHoro Toka 0 — 20 MA
Q=5 Q (3), Q=5 Q (4)

- rae 3Ha4veHne Qx (BennumHa pacxoga npu Toke 20 MA), MOXeT BbITb
yCTaHOBSEH MOObIM, OTANYHBIM OT HyIS.
3aBoackas ycraHoBka Qx = Q4, B COOTBETCTBMM C Tabnuuen 5.

2.10.3 MacwrtabupoBaHne TOKOBOro BbIX04a — U3BMEHEHWE 3HaYeHUs
Qx, cooTBeTcTBYOWEro BbixogHoMy Toky 20 MA, BbINosHAETCH
nporpaMmMHO, BblI6opoM 3HadeHus napameTtpa Qx (Tabnuua 15).

211 O@yHKUMA onpegerieHUs HarmunMa XUOKOCTU WU
3arpsAA3HeHUA ANeKTpoaoB

2.11.1 ®OyHKUMKM onpeaeneHns Hanuuus XUaKocTn B Tpybonposoae u
3arpA3HeHNda 3neKkTpoaoB peaniM3oBaHa Ha OCHOBE BCTPOEHHOrO B
pacxogoMep KOHOYKTOMeTpa.

2.11.2 BenuyuMHa nNpoBOAMMOCTW, COOTBETCTBYKOLWAA Hayany
ANarHoCTMpoOBaHUSA OTCYTCTBUS XWOKOCTU B Tpybonposoae,
yCTaHaBnMBaeTCs NporpamMMHO Npu HAacTpoKrKe pacxogomepa — napameTp
«lMopor conpoTtmeneHus xngkoctny (Tabnuua 15).

2.11.3 Y pacxooomepoB C pasfefibHOM KOMMOHOBKOW BO3MOXHO
HapyweHue QYHKUMKM onpedeneHnus Xuakoctu B TpybonposBoge npu
NOSIBIIEHUM CYLLECTBEHHbIX ONIEKTPOMAarHUTHbLIX MomMex. BepodaTHoCTb
HapyLleHUs MNOBbILWAETCA C yBeNUYEHNEM aMmnmTydbl NOMeX W ASUHbI
nnHun ceasmn mexay MNP v SM.
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2.12 NpumeHeHUe 3a3eMnAOLLEro 3fieKTpoaa

2.12.1 3aszeMnsaWwmnm  3NeKTpoa MOXET WCNofb3oBaTbCA AONS
3a3eMneHnd XUOKOCTN eCnn yCTaHOBKA 3a3eMISIOLWMX KOSlel, HEBO3MOXHA,
Hanpumep, B ClyyYyae W3MEPEHUSI arpecCMBHOM >XUOKOCTU WU  Mpu
MCNOSIb30BaHUM NNACTUKOBLIX TPYOONPOBOAOB.

2.12.2 He ponyckaeTcs MPUMEHATb 3a3eMSISWUn anekTpos npu
HannMyMm pasHOCTU MNOTEHUManoB Mexay W3MepaeMon XUOKOCTbH WU
3emnen n3-3a BO3MOXXHOW INEKTPOXMMNYECKOM KOPPO3UM NIEKTPOJA N ero
paspyLleHuns.

2.13 MaTtemaTun4yeckas obpadboTka curHana

2.13.1 Pacxogomepbl uUMmelT umdpoBon gemndep U undppoBou
PUNbLTP C  U3MEHSEMOW TMOCTOAHHOM BpPeMEeHW YycpeaHeHus Ons
criaxmBaHna nykTyaumin nokasaHum pacxogomepa.

2.13.2 [lemncpep n ounbTP MOryT BKNKOYATLCA UM HacTpamBaTbCHA C
KnaesuaTypbl pacxogomMmepa B OKHe MeHo «HacTtponku» (Tabnuua 15) unmn c
NOMOLLLIO KOMMbIOTEPA Yepes nporpammy Flowmag.

2.13.3 [lnanasoH HacTpanBaeMblX 3Ha4eHNN NOCTOSAHHON BPEMEHU —
ot 1 go 30 c. [lnana3oH 3Ha4yeHun KoadppuumeHTa gemndmposaHns — ot 1
0o 30 % oT BENUYMHbBI NU3MEPSIEMOro pacxoaa.

2.14 CoxpaHHOCTb AaHHbIX, PEMOHTONPUrogHOCTbL pacxogomepa

2.14.1 Pacxogomep COXpaHsieT BCe HaKOoMfeHHble [OaHHble B
9HeproHesaBnCcMMON NamaTK (onaLl) Npu nNponagaHnumy aANeKTPonUTaHus.

2.14.2 KanubpoBoyHble MapamMeTpbl pacxogoMepa XpaHATcA B
OoTAenbHOM MoAyrne 3HeproHe3aBMCUMOU NamMAaTu.

2.14.3 PasbeMHas KoHCTpyKums OM nos3sonseT 6bICTPO 3aMEHUTb
noby0 SNEKTPOHHYIO NMnaTy Ha MecTe 3KcnyaTaunn 6e3 nanku.

2.15 CteneHu 3awmTbl obono4yek

2.15.1 PacxogomMepbl MOTyT U3roTaBfmBaTbCHA CO CTEMEHbLIO 3alUUThI:

— QNEeKTPOHHbLIN MoayInb — IP65, IP66, IP67,

— MNP - IP67, IP68 (ycrnoBus ncnbeltaHnsa - rnybunHa norpyxeHuna 1,5
M Ha 2 yaca), kateropust 2 no FOCT 14254.

2.15.2 CrteneHb 3awutbl |P68 Bo3amoxHa Tonbko Aana (MNP
pacxogomepa. [Jonyckaet paboty [P pacxogomepa c norpyxeHmem Ha
rmybuHy no 5 m. ObecneyeHne cteneHn 3awmnTbl IP68 BO3MOXHO TOMbLKO
npu pasgenbHoOM KOMMOHOBKE.

2.15.3 OneKTPOHHbIN MO4YSb U3rOTaBMMBAETCS CO CTENEHbIO 3alUNThI
IP66/IP67 w©n pomxeH pasmewatbCA B  MECTe  9KcnnyaTtauuu,
cooTBeTCTBYOLWEM cTeneHn 3awmnTbl IP66/IP67 no TOCT 14254.
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2.16 dnekTpnyeckasa NPOYHOCTb U CONPOTUBIIEHME U3ONALUN

2.16.1 N3onauuns anekTpuyeckmx uenen nutaHusa 24 B OTHOCUTESTBHO
Kopnyca, uenen 4acToTHOro/MMnynbCHOro BbIXoAHOro curHana («Beixog 1»
n «Bbixoq 2»), Bblaep>XmBaeT AeNCTBUE B TedeHne 1 MUH ncnblTatenbHOro
CUHycouaanbHOro HanpsikeHnsa yactotoun 50 u;

- 500 B npu Temnepatype okpyxatouero sodgyxa (20+5) °C u
oTHocuTtenbHoun BnaxHoctn oT 30 go 80 %:;

- 300 B npu otHocuTenbHon BriaxkHoctTn (90+3) % u Temnepartype
OKpyXKatowero sosgyxa (25+3) °C.

2.16.2 M3onauma anekTpuyecknx uernem 4YaCTOTHOro/MMNyJSibCHOro
BbIxoAHOro curHana («Bbixog 1» n «Bbixog 2»), OTHOCUTENBHO Koprnyca
BbloepXXMBaeT B TedeHMe 1 MWH  OEUCTBME  UCMbITATENbHOro
CUHycouaanbHOro HanpshkeHnsa yacrtotoun 50 u;

- 500 B npu TemnepaType okpyxawuwero sosgyxa (20+5) °C u
oTHocuTenbHon BnaxHoctn ot 30 go 80 %;

- 300 B npu oTtHocuTenbHou BnaxHoctn (90x3) % wn Temnepartype
OKpyXKatowero sosgyxa (25+3) °C.

2.16.3 JnekTpuyeckoe CconpoTUBMEHNE W3ONALUUU SNIEKTPUYECKUX
uenen nutaHusa 24 B oTHocuTenbHo kopnyca, B cootBeTctBum ¢ FOCT P
52931, uenen 4acToTHOro/ UMNYNbLCHOIO BbIXOAHOro curHana («Bbeixog 1»
n «Bbixoq 2»), Npu UCNbITaTeNTbHOM HanpsXXeHUn NnocTodaHHoro Toka 100 B
HEe MeHee:

- 20 MOm nipn Temnepatype okpyxatwulero Bosgyxa (20+5) °C wu
oTHocuTenbHon BriaxkHoctn ot 30 go 80 %;

- 5 MOM npu BepxHEM 3HAYeHUM TemnepaTypbl pabounx ycnosmin un
oTHocuTenbHon BriaxkHoctn ot 30 go 80 %;

- 1 Mom npu BEpXHEM 3HAYEHUM OTHOCUTENBHOWN BNAXXHOCTU paboumnx
yCrnoBumn 1 TemnepaType okpyxatouiero sosagyxa (35+3) °C.

2.16.4 JnekTpuyeckoe COonpoTUBMEHNE W3ONSAUNU INTEKTPUYECKUX
uenen 4vactoTHoro/mmnynbcHOro Bbixoda («Bbixog 1» mn «Bbixog 2»), B
cootBeTcTBMM ¢ [OCT P 52931, oTHOCMTENbHO ApPYr Apyra v Kopnyca, npu
NcnblTaTeNbHOM HanpsikeHnn noctosiHHoro Toka 100 B He meHee:

- 20 MOm npn Temnepatype oOkpyxatwuero Bodgyxa (20+5) °C u
oTHocuTenbHon BnaxHoctn ot 30 ao 80 %;

- 5 MOM npu BepxHEM 3Ha4YeHUU TemnepaTypbl pabounx ycnosmm mn
oTHocuTenbHon BnaxHoctn ot 30 go 80 %;

- 1 MOM npu BEpXHEM 3HAYEHNN OTHOCUTENBHOW BNAXHOCTU pabounx
YyCrnoBun 1 TemnepaType okpyxatowero sosagyxa (35x3) °C.
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2.17 YCTONYMBOCTb K 3JIEKTPOMArHUTHbLIM NoMexam

2.17.1 YCTOM4YNBOCTb pacxogoOMepPOB K 3fIEKTPOMarHUTHbIM NoMexam
N YPOBHU AMUTMPYEMbLIX NOMeX nNpeacTasfieHbl B Tabnuue 10.

Tabnuya 10
NcnbiTatenbHbin | Kputepun
HTL Buabl nomex YPOBEHD, Ka4yecTBa
3HaveHue doyHKUMO-
nomMexu HUpOBaHNA
1 2 3 4
QnekTpocTaTnyeckue paspsaabi: 3
IEC - .
- KOHTaKTHbIN pa3psa; o6kB A
61000-4-2 -
- BO3YLWHbIN pa3pag, 8kB
OCT IEC | HaHOCeKkyHOHblE  UMMYNbCHbIE 3
61000-4- | nomexu;
4-2016 -uenb NUTaHUSE  MOCTOSIHHOIO 4kB A
TOKa 2kB
-BbIXOAHAaA Lernb
MuKpoCeKkyHOHbIE MMMYSbCHbIE 3
nomexu
OCT IEC |- B uenun nutaHnsa NOCTOAHHOIO
61000-4- | TOKa (MUHUSA — NUHKA [L— N]) 2 kB A
5-2016 - B Uenn nutaHns NOCTOSIHHOIo
TOKa (NuHUsA — 3emns [L— PE]); 2 kB
- B BbIXOQHbIE LIEeNun 1 kB
KoHayKTuBHbIE Nnomexm B 4
nonoce yactot 0 - 150 kl'u;
- anuTenbHble nomexu Ha 50 Mu; 30B
- KpaTKOBPEMEHHbIE NMOMEXM Ha
FOCT P |uacTtoTe 50 lu; 100 B
51317.4. - ANNTENbHbIE MOMEXN B NONOCE A
16-2000 4acToT:
-oT 1500150 Iy 30-3B
-o1 150 'y go 1,5 klMy, 3B
-oTt 1,500 15«klMy, 3-30B
-oT 1500 150 kU 30B
YCTON4YMBOCTL K  MpoBanam,
KpaTKOBPEMEHHbIM N3MEHEHUSIM
N NpepbIBAHNAM HaNPsPKeHUs Ha
FOCT IEC | nopTe SNEeKTPONUTaHus
61000-4- | NOCTOSAHHOrO TOKA: 40%/ 0,1c A
29-2016 |- npoBarsibl HaNPsH>KeHNs 70%/ 0,3c
- KpaTKOBpPEMEHHbIE NpepbIBaHUS 0%/ 0,03c
- U3MEHEHNA HanpsHXXeHUs 80%/ 10c
120%/10c
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[MpopormkeHne Tabnuubl 10

1 2 3
rocT P KoHayKTMBHbIE | 3
51317 4.6. | PAAMO4ACTOTHbIE MOMexM:

- B Uenb nNuTaHusa 10B
99
- B BbIXOZHYIO Lienb 10B
rOCT amucensa NHOYCTPUanbHbIX -
30805.22- | nomex B OoKpyXxatoLee
2013 pOnga | npoCTpaHCTBO Ha pPacCTOSAHUMU
knacca A | 10 m B nonoce 4acTorT:
- o1 30 go 230 Ml'y, 40p0Bb
- o1 230 go 1000 MIy, 47nb
OCT IEC| MarHuTHOEe none 4/4
61000-4- | NPOMbILUIIEHHOWN YaCTOThI:
8-2013 - ANUTENbHOE MarHMTHoOE none 30 A/m
-KpaTKOBpPEMEHHOE MarHUTHoe 300 A/m
none
rOCT - 3aTyxawuiee konebartesnbHoe 30 A/m
50652-94 | marHMTHoe none
OCT PaguoyacToTHble 3
30804.4.3- | anieKTpOMarHuTHole  nona B
2013 nonoce 4acTorT:
- oT 1400 go 2000 Ml 10 B/m
- o1 800 go 960 Ml 10 B/m

AHBapb 2025

Pacxogomepbl yCTOMYMBBI K MOMexamM B COOTBETCTBUM C AEWCTBYHOLLEN
HOPMaTUBHO-TEXHUYECKOM OOKyMeHTaumen Ha OMC, u He usny4arT nomex,
Mellalwmux paboTte annapaTtypbl U NPMOOPOB, NMPUMEHSIEMbIX COBMECTHO C
pacxogomMepamu.

2.17.1 M'abapuTHble 1 YCTAaHOBOYHbIE pa3mMepbl pacXxo4oMepoB, Bua u
Macca npeacrasneHbl B [MpunoxeHun A.

2.17.2 MOHTaXHble KOMMMEeKTbl, WX
npeacTasneHbl B NpuioxeHum Jl.

2.17.3 nuHbl NpSAMONMHENHbIX y4acTKOB TpybonpoBoda Ao 1 nocne
pacxogomMmepa npeacrtasneHsl B Tabnuue .1 MNpunoxenue I.

2.17.4 TloTtepn paBneHud Ha pacxogoMepax npeacrtaBfneHbl B
MpunoxeHnn XK.

OornmncaHne ”n YepTexu
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3 METPOJIOTMYECKUE XAPAKTEPUCTUKU

3.1 Tllpepenbl gonyckaemMoM  OTHOCUTESNBHOM  MOrpPeLlHOCTU
N3MEPEHNs, MHOUKALUUK, XpaHEeHUa W nepedavn BeNUYMH obbema u

06beMHOro pacxoga pacxogoMepoM He NPEBbILLAIOT 3HAYEHUI, YKa3aHHbIX
B Tabnuue 11.

Tabnuuya 11
HanmeHoBaHue 3Ha4yeHue
[Mpenensl gonyckaemom [na cepumn
OTHOCUTESTbHOW NOrPELLHOCTH 3000, 3100, 3200,
npu N3MepeHnn o6 bLEMHOIo 3100, 3200 3300
pacxona n obvema, % 3200
B ananasoHe oT Q2(qt) oo Q4(qs) +2,0 +1,0 +0,5
B AnanasoHe oT Q1(qi) oo Q2(qt) +5,0 +2,6 +1,0
[Mpegensl gonyckaemomn nna cepun 3300

OTHOCUTESNBHOW NOrPELLIHOCTH
npn n3amepeHnn 06BEMHOIO
pacxoga n obvema, %

B amanasoHe oT Qn(gn) go Q4(qs) +0,25
B AnanasoHe oT Q2(qt) go Qn(gn) +0,5
B AnanasoHe oT Q1(qi) go Q2(qt) +1,0

lpumeyaHue. Bce 3HayeHuss rnpedesiog  OmMHocumersibHouU
doryckaemou rozgpewHocmu pacxo0oMepos-cHemyuKko8 cepuu 3xxx

He nipesbiwarom rpedesioe MPE st pacxodomepos-cyemyukos Kn. 1
uKn.2 OCT ISO 4064.
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4 COCTAB U3OENUA
4.1 KoMnnekTHOCTb NOCTaBKM NpeacTtaBneHa B Tabnuue 12.

Tabnuua 12
HanmeHoBaHue KonunyectBO

Pacxogomep-cyHeTyuk anekrpomarHutHein BUPC-M-EX 1
Ceptndukatr cootsetrcteua TP TC 012/2011 (no
TpeboBaHMIO 3aKazymMKka Ha NOCTaBISAEMYO NAPTUIO) 1
[Macnopt «Pacxogmomep-cyeTymk 3nekTpoMarHUTHbIN 1
BUPC-M-Ex»
PykoBoacteso no akcnnyatauum  «Pacxooomep-
CYEeTUUK 9JIeKTPOMarHUTHbIN BUPC-M-Ex 1
B3pbIBO3aLLNLLEHHOIrO UCMONHEHNAY
YnakoBka 1
MOHTa)XHbI KOMMNEKT (MOCTaBnseTCcs no 3akasy) 1
LecTturpaHHbin knoy 3x120mMm 1
NcTouyHuk nutanusa 220/24B (noctaenseTcsa no 3akasy) 1

lpumeyaHus.

1. Pacxodomepsi rnocmaeJsisitomcsi 8 KOMr1ieKmHocmu,

coomeemcmeyrouwel hopme 3aka3sa (lNpunoxeHue 3).

2. Pacxodomepbl mo2ym nocmaensimbCs C  MOHMAa)XHbIMU
KoMmrisiekmamu, coomeemcmeaywumMmu KoHecmpykmuey 6 Tabnuue 2.
Cocmag MOHMa)KHo020 KOMIekma:

a) 0ns @naHuyesoeo rpucoeduUHeHUss — omeemHble riaHubl,
coomeemcmeyowiue @opme 3aKkasa, [NPSAMOSIUHEUHbIE  y4YacmKu
mpy6orpoeoda, 6o1mbl (Wnumbku), 2alKu, MNPOKIaoKu;

6) 0nsa pe3bboso20 rnpucoedUHeHUsT — wmyuepbl, HaKuOHble 2alKu,
npoknaoku, Yepmexu Oemanel 6X005WUX 8 MOHMAaXHbIU KOMIMIIEKM
npedcmasneHsl 8 [NpunoxeHuu b;

8) Ons npucoeduHeHuss Tri-Clamp — obolima, omeemHbilt ¢hbriaHey,
(«maperika»), NpoKnadKu;

2) Ons npucoeOUHeHUsT «MOJIOYHass Mycghmay - omeemHbIl wmyuep,
rpoknadku, HakuOHble 2alKu.

3. Ynakoeka pacxodomepoe DN 10 — DN 200 ebinonHsemcs 8
Kopobku u3 2ogppokapmoHa no OCT 23170. Pacxodomepsi DN 250 u
bornee - @ukcupyromcss Ha €8poriod00He yrnakogoyHou JseHmou u
MOKPbIBAOMCS CII0SIMU cmpedy-rieHKU — He MEHee mpex Cr0es.

4. Pacxodomepbl ¢ pa3desibHOU KOMIMOHOBKOU [1ocmaerisiomcesi ¢
eepmemuyHolu eaubkolu ecmaskolu wmexdy OM u TIMP, OAnuHod,
coomeemcmeyowiel 3akasy, Ho He 6osiee 50 M. [lo 3aka3zy Moxem
rnocmaensamsCcs rnnacmuHa ons kpenneHuss M.

5 10O 0ns pabomel ¢ pacxo0oMepoM rnocmaessisiemcsi rio 3arpocy.
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5 MAPKUPOBKA U NNOMBUPOBAHUE

5.1 MapkupoBKa pacxogoMepa BbIMOMHAETCA Ha Tpex Tabnudkax.
[aHHble pacxogomepa MMeLMe OTHOLIEHWEe KO B3pbliBO3aLUULLEHHOMY
MCMOSIHEHMIO HAHOCATCA Na3epHOW MapKMPOBKOWM Ha Tabnuvuky u3
HepXXaBelLlen cTanu, npukpennaeMon cBepxy B3pbiBoHGe3onacHoro
Kopnyca 3akrnenkamu B cootsetctBum ¢ TP TC 012/2011 u TOCT 31610.0
— PucyHok 1, PucyHok 2.

0)
[ = BUPC-M=-F~> ‘E Ne EADC RU C-BY ©
X| AA87.B.00XXX/2X
s—{1%0 DN OEx ib IIB T6 Gb X9 X
U Ex ib ITIB T85°C Db X 4
6 n | 24 B 1 o
U127B,110.32 A,
5 - -40 °C <Tamb<+ 70 'C Pi 6 BT, [10.55 MrH‘_.,-_-___' 8
C10.045 Mx®
) IP |67 Ne XXXXXX XX.202 r.
D) 10 HONPEAYVIOPEKIEHHE -OrkpbiBaTh, 0TKIYHB 0X CETH ©

PucyHok 1. Tabnuuka B3pblBO3aLLMLLEHHOIO UCMNOMHEHUS, C BUOAOM
B3pbIBO3aLLNTLI «MCKpobe3onacHada anekTpuyeckas Lenb «i» YPoBHS «ib»
(Npumep, B 3aBUCUMOCTU OT 3akasa) pacxogomep BUPC-M-Ex

© BUPC-M-Ex Fy| 2 EADCRU C-BY [H[
X| AA87.B.00XXX/2X
m DN 1Ex db IIC T6 Gb X

w., Ex tb ITIC T85°C Db X

l 24 B
D 40 °C <T,pp <+ 70 °C

m IP 67 Noe XXXXXX XX.202_T.

HPEAYIIPEKIEHUE-OTKpbIBaATh, OTKJIKYUB OT CeTH ®
o)
PucyHok 2. Tabnuyka B3pblBO3aALUULLEHHOIO MCMOMHEHUS, C BUOOM

B3pbIBO3aLlUNTbl "B3pbIBOHENPOHMLAEMble obonovkn "d" u «3awmTon oT
BOCMNSIaMeHeHUs1 Nblnin 060no4kammn «t» MapkMpoBKOM B3PbIBO3ALLUTHI.
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Tabnuuya 13. PacwundpoBKka cogep>XaHns MapKMpoBKU
/n Pacwudposka

HanmeHoBaHne npeanpuaTUa-n3roToBUTENA UK
3aperncTpupoBaHHbIN TOBAPHbIN 3HaAK

HanmeHoBaHWe Tuna pacxogomepa-cyeTymka

HomMunHanbHbIN gnameTp pacxogomepa

EovHbin 3Hak obpalleHns npoaykKuuMnm Ha pblHKE rocygapcTs-
4yyieHoB TaMOXEHHOro cor3sa

[nana3oH TemMnepaTyp OKpyXatoLlern cpeabl Npu aKcnnyaTaumm MUHYC
40 °C= Tamb < npoc 70 °C

HanpsxxeHne nutaHmsa

3Hak cootBeTcTBuga TP TC 012/2011

[MapameTpbl nckpobesonacHowW Lenu

Homep cepTtudmkata, Ex-mapkupoBka Ans B3pbIBOONACHOM
rasoBon UIn NbIIEBON cpeabl

10 | CteneHb 3awmTbl 06ono4vkmn no FOCT 14254 (1P)

11 | Homep nagenusa no cuctemMe N3roToBuTens, arta W3roToBfEHUS

lpumevyaHue: Ha KpbiwKax obosioyku obopydoeaHuss U (unu) Ha
mabruyke OormkHa bbimb HaHeceHa rnpedyrnpedumeribHas Haornuch:
NMPEOYNPEXOEHUE - «OTkpbiBaTb, OTKMNKOYMB OT CETU» UMK

«OTKpbIBaTb BO B3PbIBOONACHOW Cpe/ie 3anpeLiaeTca».

Ne

A OJWIN] F |

© |o|N|o| o1

5.2 Ha Tabnuuke nuueBon naHenn OM pacxogomepa (noA CTEKNOM)
yKa3blBaeTCA:

EAL
@ BOres ©

- TOprosasi Mapka U3rotoBuTens;
- 3HaK TaMOXXeHHOro cok3a;

- 3HaKM YTBEPXKAEHUS TUNa CTpaH, NpU3HaBLWKnX AaHHbIM Tun CU;
- 0603Ha4YeHMe KHOMOK ynpaBneHuns.
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5.3 Ha Ttabnuuke MNP pacxooomepa ykasbiBaeTCS:
AnanasoH N3MepeHnsa pacxoaa;
NOrpeLLIHOCTb N3MepPEHNA pacxoia, cepus pacxogomepa;
NOCTOSAHHbLIW pacxoa;
MaKkcuManbHO JonycTumoe paboyee aaBneHve v Temnepartypa
N3MEPAEMON XNOKOCTH;

- MaTtepwan anekTpoaoB, PyTepOBKU, KOPMYCa;

- HanpaBsfneHuve MnoToKa WU3MepseMon XUAKOCTU (yKasbiBaeTCHA Ha
Tabnuuke MNP nnu Ha TpyOHON CTOWKe).

5.4 Haknenkon noBepuTens nocrie noBepku nrnombupyetcs
nepekniyaTtens (M Bunka mxkamnepa) X6 Ha nrate MUKPOKOHTporsiepa.

5.5 Haknenkon N3roToBUTENA nnombupyeTca nepenHasa
(OCTekreHHas) Kpblllka pacxogomepa.

[Tocne MOHTaXa HaKIIeMKoOW JKCnIiyaTUpylowen unn npuHuMarowemn
opraHmsauum nrnomoupyeTtca 3afHsas (HEOCTEeKNeHHas!) Kpbllka Kopnyca
anekTpoHHoro moayns (Mpunoxenue A, PucyHok A.1).
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6 TPEBOBAHUA MO BE3ONACHOCTH

6.1 K paboTe ¢ pacxogoMepom OONycKaeTcsl NepcoHarn, u3y4YnBLUINK
aKkcnnyaTaunmoHHYH OKYMEHTaLUMIO Ha uagenue.

6.2 [lpn MOHTaxe u a3kcnnyaTauuum cobnogate TpeboBaHUsA
HOpPMaTMBHOW AOKYMEHTaUMN, NpeacTaBneHHon B Tabnuue 13.

6.3 Pacxogomepbl ucnonHeHna Ex cootBeTcTBYHOT Kraccy 01 no
FOCT 12.2.007.0-75 v ygosneTBopstoT TpeboBaHnaM Ge3onacHOCTU B
cootBetctBUM Cc [TOCT 12.2.091-2012 cTeneHb 3arpaAs3HeHus 2,
pacxogoMepbl  UCMOMHEHUS  OOLLEeNPOMbILLSIEHHONO  COOTBETCTBYIOT
TpeboBaHuam 6e3onacHoctTn no FOCT IEC 61010-1, cTeneHb 3arpsi3HEHNS
2, knaccy obopynosanus Il no FOCT 12.2.007.0. a takke TP TC 004/2011,
FOCT IEC 61010-1-2014.

Tabnuuya 13
OGo3Hau4eHue HanmeHoBaHMe fOKyMeHTa
FOCT 12.2.007.0- «CCBT. Wspgenusa anektpoTexHudeckne. Ob6wiue
-75 TpeboBaHMa 6e30nacHOCTUY.
"BbesonacHocTb SNEKTPUYECKUNX KOHTPOSbHO-

OCT IEC 61010 -

1-2014 n3MepuTenbHbIX  NpUbopoB n  nabopaTopHOro

obopygoBaHua. Yactb 1.

BesonacHOCTb anekTpuyeckoro obopyaoBaHus Afs
N3MepEeHUs, yrnpaBreHus " nabopaTtopHOoro
npuMeHeHus. Yactb 1.

«O ©esonacHocTn obopynoBaHus gns pabotbl BO
B3PbIBOOMNACHbLIX cpeaax»

[MpaBuna TexHukn ©e3omacHOCTU MpU 3AKcChyaTaumm

FOCT 12.2.091
-2012

TP TC 012/2011

TKI 427 -2012

SJ1EKTPOYCTaHOBOK
ny3 [MpaBuna ycTpomncTea 3N1eKTPOYyCTaHOBOK M. 7.3
rOCT 31610.0 BapbiBOoOnacHble cpeabl. Yactb 0

BapbiBoonacHble cpegbl Yacte 11 Ob6opynoBaHue cC
BWOOM B3pPbIBO3aLUMNTbI «i»

BapbiBoonacHble cpeapbl. Yacte 1. O6opynoBaHue c
BWOOM B3pbiBO3awmTbl "d"

BapbiBoonacHble cpeabl. Yacte 31. ObopyaoBaHue ¢
3awmMTon OT BoCnnaMmeHeHus nbinu obonovkamm "t"

OCT 31610.11

FOCT IEC 60079-1

OCT IEC 60079-31

[MpaBuna TeXHUYECKOU aKcnnyaTtayum
TKIT 181 -2009 9NEeKTPOYCTaHOBOK noTpebutenen HanpsKeHnem Ao
1000 B

[MpaBuna TexHMYecKon SKcnryaTauum TenrnoycTtaHOBOK
N TENNOBbLIX CeTEeN NoTpebutenen

[MpaBuna TexHukn Ge3onacHOCTU MpU AKchnyaTaumm
TENnoyCTaHOBOK N TEMNJIOBLIX ceTeun notTpebutenemn

TKI1 458 -2012

TKI 459 -2012
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[OCT IEC 60079- 14| Yactb 14. [lpoektnpoBaHue, BbIGOP U MOHTaxX
(IEC 60079-14) 9JIEKTPOYCTAHOBOK BO B3PbIBOOMNACHbIX 30HAX
FOCT 31610.17 Yactb 17. lpoBepka n TexHu4eckoe obCnyxmBaHue
(IEC 60079-17) 9MEeKTPOYCTaHOBOK BO B3PbIBOOMACHbLIX 30HAX

6.4 V\CTOYHMKM ONacHOCTMU NMpn MOHTaXe 1 3KCcrnyaTaunn:

— 9neKkTpu4eckmin Tok HanpskeHnem 230 B;
— n3mepsiemMas Xuakoctb npu temnepatype go 150 °C u pasneHun.

6.5 Be3sonacHoCTb aKcnnyaTauumn pacxoaomepa obecnedmBaeTcs:

— repMeTnYHbIM COeaMHEHNEM pacxogoMepa ¢ TpybonpoBoaoMm;

— U30MNSUNEN INEKTPUYECKUX LIENEN pacXxoaoMepa;

— HageXHbIM KpenneHnem pacxogomepa npu MoHTaxe Ha obbekTe;
— HageXHblM 3a3emMreHneM pacxogomepa.

6.6 Pacxogomepbl 4OMKHBI 0B6CNY>KMBATbCS NEepPCOHaNom, MMeLWwmum
KBannduKaLuMoHHyto rpynny He Huxke |l no paboTte ¢ anekTpoycTaHoBKamu
no 1000 B u npoweglume MHCTPYKTax no TexXHMKe 6e30nacHoOCTH.

6.7 3a3emnaTb pacxodomep CreayeT KenTo-3eNeHbiM MPOoBOAOM
ceyeHneM He MeHee 2,5 MM?. KOHTyp 3alLUMUTHOro 3aseMreHus criegyet
NpoBEepUTb Ha OTCYTCTBME MOCTOPOHHEro HanpsbkeHus. PekomeHayeTtcs
ONs 3a3eMNeHns pacxogomMepa NpUMEHsITb OTAENbHbIN KOHTYP.

6.8 MecTta 3a3emneHna pacxogomepa ykasaHbl B [MpunoxeHuun B.

6.9 YcTpaHeHue gedekToB pacxogomMepa, 3aMeHa, NoaKMoYeHne U
OTKMNIOYEHNE CUrHanbHbIX Kabenen, Npou3BOAUTb MNPU  OTKIIHOYEHHOM
ANEKTPUYECKOM NMUTaHUN.
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7 YKASAHUA MO MOHTAXY
7.1 NoaroToBKa K MOHTaXy

7.1.1 Ha o6beKkTe npm MoOHTaxe 1 akcnnyaTaumm MoryT CyLecTBoBaTb
U  BO3HUKHYTb aKkTopbl, He nogjarowuneca npeaBapuUTeribHOMY
NPOrHo3y, OLEeHKe U NPOBEpPKe N KOTOpbIe NMPON3BOANTENb HE MOT Yy4eCTb
npu paspaboTtke. [lpn npogasneHnn nogobHbIX dbakTopoB cneayer
YCTPaHUTb UX UM HAWUTW MHOE MECTO 3Kcrnnyartauuu, rae 3Ty akTopbl
OTCYTCTBYIOT UM HE OKa3blBalOT BNAHNA Ha paboTy pacxogomepa.

[Nepen MOHTaXXOM criegyer:

- U3YUUTb MPOEKTHYIO OOKYMEHTALMUIO, HOPMATUBHLIE OOKYMEHTbI N3
Tabnuubl 13 n HacTosAwee P3.

- NPOBEPUTb KOMIMJIEKTHOCTb B COOTBETCTBN C HACTOALLUNM P3;

- NPOBEPUTL COCTOSIHME B3PbIBO3aLUMLLEHHBIX MOBEPXHOCTEN, KPbILLEK
kopnyca OM. He ponyckaeTcs Hanuyue uapanvH, BMATUH, CKOJIOB Ha
NOBEPXHOCTSAX, 0B03HAYEHHbIX Ha YepTexax MeTKon «BapbiB». (PucyHku
N.1, N.2, K1 Mpunoxenunn U, K);

- NPOBEPUTL COOTBETCTBME MaPKUPOBKU B3PbIBO3ALUUTbLI YCIOBUSAM
aKkcnnyaTtauumn pacxogomepa (n. 5.1):

a) B3pbliBOONACHbIE ra3oBble cpenbl - knaccebl 0, 1 1 2;

6) B3pbiBOONAacHble MbinieBble cpeabl - knaceel 20, 21 1 22 B
COOTBETCTBMU C MApPKMPOBKOW B3pbIBO3aLLUUTLI HA Tabnuyke pacxogomepa;

- MPOBEPUTb COOTBETCTBME TEMMepaTypHOro Kracca pacxogomepa
TemnepaType U3MepsieMon cpepl;

- MPOBEPUTb COCTOSIHME 3a3eMMSALWMX YCTPOMUCTB M OTCYTCTBME
CTOPOHHEro HanpsbkeHuss Ha Hux. [Ona  3asemneHuss pacxogomepa
pekoMeHayeTCsl NPUMEHSATb OTAENbHbIN KOHTYP 3a3eMMNeHus.

7.1.2 MNMpumeHaTb kabenu, cooteeTcTBytowme FOCT MOK 60079-14.

7.1.3 YuntbiBaTb 0CcObble YCNnoBusi 3KCMyaTauuun, U3MOXKEHHbIE B
n.2.6 «O6ecnevyeHne B3pbIBO3ALLNTLIY.

7.1.4 He ponyckaetca nogHMMaTb pacxogoMepbl 3a  Kopnyc
anekTpoHHoro moayna! [Ona nepemMmeweHns pacxooomMepoB 60MbLUnX
anametpoB (DN 200 u ©Gornee) ucnonb3oBaTb TKaHEBble CTPOMbl U
KOMMSEKTHbIE PbIM-60NThI.

7.1.5 HanpasneHue noToka XWUAKOCTU B TpybonpoBode [LOJTKHO
coBrnagartb C HarnpasreHneMm, ykasaHHbIM Ha [NIP pacxogomepa.

28



PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

7.1.6 Pacxogomep MOXeT ycTaHaBnMBaTbCA Ha FOPU3OHTaNbHOM,
BEPTUKaJZIbHOM UMM HaKMOHHOM Yy4acTKe MeTansinyeckoro, nsacTUKOBOro
unn - MeTannonnacTukoBoro Tpybonposoda. Bo3moxHa  ycTaHOBKa
pacxogomepa B TpybonpoBoabl U3 NodbIX N30MIMPYOLWMX MaTepmnanos.

7.1.7 Tpn ycTaHOBKE B rOPU30OHTaNbHOM TpybonpoBoae OTKIOHEHNE
OM ot BepTuKanbHon nuHuMM He 6onee 30° (PucyHok 3).
makc 30 % - —- - __ _ makc 30 °
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PucyHok 4 Pacxogomep nONHOCTLIO 3anoSfTHEH N3MepPSAEMON XXULOKOCTbHO

7.1.8 He yctaHaBnuBaTb pacxogoMepbl Mo 3arnopHoOuM apmaTypow,
KnanaHamMm W YCTpoMUCTBaMK, HapyweHne paboTbl KOTOPbLIX MOXET
NPMBECTN K NonagaHnio NpoTeKarLLen XXNOKOCTU Ha pacxogomep.

7.1.9 He yctaHaBnuBaTb pacxoLoMepbl B CaMOM BbICOKOW ToOYKa
TEXHOJNOMMYEeCKOM NMUHUN (y4acTKa) 13-3a BO3MOXHOIO CKOMSIEHNS BO3ayxa.

7.1.10 B mecTe ycTaHOBKM OOMKHbI OTCYTCTBOBATb MarHUTHbIE MONs
NPOMBbILLSIEHHON YacCTOTbl HanpskeHHocTblo bonee 100 A/M, nomexu oT
npeobpasoBaTenemn 4YacToTbl, UCTOYHUKOB BbICOKOIO HaMpsXXeHus.

7.1.11 TlpoknagoyHbie MaTepuansl ONs YNAOTHEHUA COedNHEeHWUU
BblIOMpaTb 3aBMCMMO OT M3MEPAEMON cpedbl U ee pabounx napameTpos.
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7.2 MoHTax pacxogomMmepa Ha TpybonpoBoae.

7.2.1 Tlpy BbINOSIHEHUN CBAPOYHbIX U MOHTaXHbIX paboT Ha
Tpybonposoae:

— WCMOSb30BaTb MOHTaXHbIN y3en nponssoacTtea «BoresaHeproy;

— cobnogaTtb NPSAMOSIMHENHbIE Y4aCTKU (PUCYHOK 4);

— ycTaHaBnMBaTb pacxogoMep Mocre BbiNONHEHNUS CBAPOYHbIX paborT;
— WUCKITIOYNTb NpOTEKAHME CBAPOYHOro TOKa Yepes pacxo4oMep;

— WCKMOYUTbL 0OpasoBaHWe Ha BHYTPEHHEW MOBEPXHOCTU MPSIMbIX
y4acTKOB 3ayCeHLeB, HanMnbIBOB, Kanenb MeTanna;

— cobnogaTb COOCHOCTb NPAMOSIMHENHBIX Yy4acTKOB Tpybonposoaa ¢
pacxogomepom (oTknoHeHune He bonee 4 % ot DN pacxogomepa);

— cobntogatb COOTBETCTBME BHYTPEHHEro AuMameTpa  MpsiMblX
yyacTtkoB DN pacxogomepa (oTkrioHeHune He 6oree 4 % ot DN);

— cobntogatb napannenbHOCTb MOHTaXHbIX driaHUueB (OTKNOHEHME
OT NapannensHocTn He bonee 0,5 mm).

7.2.2 YcTaHoBKa pacxogomMepa B TpybonpoBoa  OOMKHA
NPOU3BOANTLCA MOCME 3aBEPLUEHUS BCEX CBAPOYHbIX, MPOMbBIBOYHbIX U
rMapaBnuyeckmx pador.

7.2.3 Npun ycTaHOBKE pacxogomepa nocrie CBapo4HbIX paboT:

a) OTCOeaMHUTb MOHTaXHbIN y3ern.

6) ycTaHOBUTL pacxogomMep mexay dnaHuamu, «HaXuBUTbY» €ro
LWNMNbKN(6onTel), obecneymB COOCHOCTL pacxogomMmepa u Tpybonposoaa.

B) YCTaHOBWUTb YMNOTHUTENbHblE nMpoknagki. Cneantb, 4YTOOLI
NPOKNaaKn He BbICTynanu BHyTpb Tpybonposoaa.

[) 3aTsaHyTb ravku wnunek (bonTtos).

7.2.4 Tpun 3atskke OONTOBbIX cCOoeAVHEHUM Ans naHUueBoro WU
MeXJdonaHLueBoro npucoeanHeHuns Nnosib30BaThLCH CXeMOM,

npeacTtaBneHHON Ha pucyHke 5. Ycunua 3aTtskkm ©60nToB npuBeaeHbl B
Tabnuue 13.

7.2.5 3artaxky BbINOMHATL B COOTBETCTBUM CO  CXEMOW
ONHAMOMETPUYECKMM  KITHOYOM B HECKOJIbKO MpPOXO4OB, MOCTENEHHO
yBenuuMBas ycunme 0o 3Ha4vyeHus, npuseaeHHoro B Tabnuue 13a. BeicoTa
BbICTyNawLWMX Hag rankon KOHLOB 60MTOB Unu LWINUIEK AOSMKHA OblTb He
MeHee OHON 1 He Bonee Tpex HUTOK pe3bobl.
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Tabnuua 13a. MomMeHTbI 3aTSXKKM 60NTOBLIX COEANHEHUI

AHBapb 2025

DN 10 15 20 25 32 40 50 65 80
Nm 15 15 15 20 25 35 35 40 50
DN 100 125 150 200 250 | 300

Nm 60 70 80 100 120 140

PEERE)

@ Q2

PucyHok 5. Cxema 3aTskkm 60NTOBbIX COeQMHEHUIN pacxogoMmepa.

7.2.4 Kopnyc OM moxeT bbiTb noBepHYT Ha yron go 180° (Hanpaso
UM Haneso) Ana ygobcTBa JOCTyNa K KnemMmam noAkntodeHus n obsopa
XKW. ins noBopoTa kopnyca OM, ocnabuTb CTOMNOPHbLIN BUHT 1 NOBEPHYTH
kopnyc Ha Tpebyembin yron (Mpunoxexne [, pucyHok [0.2 nosnuus 2).

7.3 CHUXeHue BNUAHUA TBepAbIX BKIIOYEHNN

7.3.1 B KOHCTpYKUMM pacxogomMepa NPUHATbI Mepbl, YMEHbLUaKLme
obpasoBaHue OTnoxeHun B uameputenoHom ydactke [NMNP. Ho cneayert
yUnTbIBaTb BO3MOXHOCTb 06pa3oBaHus OTNIOXEHUI, B CRyYasix:

— Marnblx ckopocTeun notoka (MeHee 0,5 m/c);

— N3MepeHuns CycneH3nin BeLLecTB;

— NCMONb30BaHNSA pacxo4oMepoB Ha BoAe, UMetoLen KapboHaTHYHO
XEeCTKOCTb (0bpasoBaHme OTNOXeHU kapboHaToB).

7.3.2 [AnNsi CHUXEHNA BEPOATHOCTU 06pas3oBaHUst OTNIOXEHWUNA:

a) obecneynTb CKOPOCTb XUOKOCTU Npu namepeHmnn 6onee 0,5 m/c;

6) npegycmaTtpuBaTb YCTAHOBKY CUCTEM OMarHUYMBAHUS XUOAKOCTH,
OTCTOWHMKOB, UIBTPOB C Y4eTOM HeoOXOANMbBIX MPSAMOSMHENHbIX
y4yacTkoB nepef pacxogomepom (Mpunoxenue IN);

B) NpeaycMOTpeTb BO3MOXHOCTb AeMOHTaXa pacxogomepa angd
OYUCTKMN.

7.3.3 [Ona wuamepeHus abpasmBHbIX CYCNEeH3UN peKkoMeHayeTcs
Mcnonb3oBaTb  pacxodoMepbl € MOMAWypeTaHoBOW  (PYTEPOBKOW.
YcTaHaBnuMBatb  pacxogomMep nNpuv  9TOM  NPenoyTUTENbHO  Ha
BEPTMKASNIbHOM y4acTke TpybonpoBoda A4Sl CHMKEHNA HEepPaBHOMEPHOCTU
n3Hoca oyTeEPOBKM.
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7.4 AnNeKTPOMOHTaX pacxogomepa.

7.4.1 lNpumeHsiemMbI Kabenb OOSMKeH COOTBETCTBOBATL NO AnameTpy
kabenbHbIM BBOAaM - Hanpumep: M20x1,5, anameTp kabens ot 7 Ao 13 mm.
Ncnonb3oBaTb kabernb Kpyrnoro cevyeHus.

7.4.2 Tlpoknagky kabenenm u nNpoBOOOB, 3a3eMfieHuMe cnegyet
NpoBOANTL B COOTBETCTBUM C TpeboBaHuaMKM npoekta u MY3I. Kabenu
npoknagbiBaTb B CTalbHbIX UK NACTUKOBbBIX Tpybax (MeTannopykasax,
kopobax, noTtkax). [lonyckaetcs npoknagbiBaTb B O4HOM Kopobe (Tpybe,
pykaBe), 06beanHATL B OOQHOM MHOFOXWITbHOM Kabene curHanbHble Y
nuTatoLwmne NUHUN,

7.4.3 He ponyckaeTcs npokrnagka kabenenm pacxogomepa B OQHOM
kopobe, Tpybe coO CTOPOHHUMU CUSOBbIMU Kabenammn unmn pssaom ¢ HuMu!

7.4.4 He ponyckaeTca KpenuTb kabenu Kk Tpybonposogam!
7.4.5 He ponyckaeTcsa BO B3pblBOOMACHbLIX 30Hax nboro knacca
npuMeHeHue kabenen ¢ nsonaumen n od60NOYKON U3 nonuaTuneHa!

7.4.6 JIuHMIO0 CBA3M ONCKPETHBIX BbIXOAO0B NpoKnaabiBaTh kabenem B
aKpaHe, ceyeHnem He meHee 0,35 mm? npu anuHe oo 250 m. JonyckaeTtcs
npumMeHsaTb kabenn mapok KMM wunn aHanornyHble ¢ yd4eToM YCroBuUi
aKkcnyataumu.

7.4.7 JluHnio CBSI3NM TOKOBOrO BbiXxO4a npoknaabiBatb kabenem B
aKpaHe, ceyeHnem He MeHee 0,35 mm?. [Mpu yganeHHOM MpUEMHUKE
TOKOBOrO CuUrHana yvmtblBaTb COMPOTMBMEHME MPUEMHMKA U KabenbHOW
nuHnn. CymmapHoe conpoTUBreHMe He JOSMKHO npeBbiwaTb 600 Om.

7.4.8 Jlnnunio cBsisn mHTepdenca RS-485 npoknagbiBatb kabenem
«BUTas napa» ¢ nsongauuen na NBX nnu aHanornyHom.

7.4.9 QNeKTpPOMOHTaX BbIMOMHATb B CrieAytoLLIEM NOPSAKeE:

1) 3aBepHYyTb CTOMOPHbIN BUHT Ha 3agHen naHenu kopnyca 3M,
MCMNOSMb3YyS LWWEeCTUrpaHHbIN KNy pasamepa 3 MM U3 KOMMMeKTa NoCTaBKy;

2) OTBEpPHYTb 3a[HIOK0 KPbILLUKY koprnyca 3M;

3) ANs UCKIoYeHNa nonagaHna Bnaru B kKabenbHbI BBOJ, CBEPHYTb
Ha kabene netnio nepen kKabenbHbiM BBOAOM, W, 3aBeCTM kabenb B
pacxogomep vepes kabenbHble BBOAbI;

4) nogkno4nTb kKabenu B COOTBETCTBUM C Has3HaAYEHWEM KOHTAKTOB
KNEeMMHbIX pa3beMoB pacxogomepa. Obo3HavyeHne KOHTaKTOB NpMBeaEeHO
Ha pucyHke [.1 MNMpunoxexHnn [;

5) NNIOTHO 3aTAHYTb KabenbHble BBOALI B 0651aCTh 3aXnMa;

6) 3aBepHYTb 3aHIOK KpbIWKY kopnyca OM u 3adukcupoBaTtb ee,
CTONOPHbLIM BUHTOM, BbIBEPHYB €0 LLUECTUIPaHHbIM KITH04YOM pa3mepa 3 MM.
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7.4.10 Llenb nuTaHmsa 3awmiieHa OT OLKMOOYHbLIX MNOAKITHOYEHUN.
MNynbCHBIM 1 NporpaMmMmnpyemMbiv BbIXO4bl 3alLULLEHBI OT NepPerpy3ku no
HanpPsXXeHUo N TOKY.

7.4.11 lNpn yKoMNNekToBaHUM pacxogomMepa kabernbHbIM BBOAOM C
dukcaumen 6poHKn, gononHuTenbHas dukcauma OT  BblAeprnBaHus
obecneuynBaeTcs pukcaunemn bpoHn kabens.

7.4.11 lMpun ykoMnnekToBaHUN pacxogomepa TPYyOHbIM KabesibHbIM
BBOAOM, Tpyba omKcmMpyeTcs ¢ nomoLLbo TpybHOro kabenbHOro Beoaa.

7.4.12 MoHTaxHble (pnaHubl coeauHUTbL C KOpNycoM pacxogomepa
XenTo-3eneHbIM MegHbIM MPOBOAOM, BXOAALWMM B KOMMNMEKT NOCTaBKU, U
3azemnmtb (pucyHkn B.1, B.2, Tllpunoxenne B). Takum obpasom
YpaBHUBAKOTCA areKTpudeckme noteHumnansl 4o 1 nocne pacxogomepa d6es
Yero HEBO3MOXHA ero KoppekTHas pabora.

7.4.13 Tllpu wucnonb3oBaHUM pacxogomMepa Ha TpybonpoBoge w3
HenpoBOAALLEro MaTepuana wunu MeTannmyeckoMm Tpybonposode cC
NNacTUKOBOW dyTepoBkon ans ypaBHUBaHUS NoTeHLManos
ycTaHaBnuBaTb 3asemndtowme konbua (PucyHok B.3 lNMpunoxeHue B) nnn
MCMNOSIb30BaTh pacxogoMep C 3a3eMSIFoLWUM SIEeKTPOLOM.

7.4.14 [Ona 3a3eMrieHMa pacxogomMepa WUcCnonb3oBaTb TOJSIbKO
MeOHbIn npoBoA. [1poBoa ¢ MeEXaHMYECKON 3alLUUTON CEYEHNEM HE MEHee
2,5 MM?, 6e3 MexaHN4ecKon 3aLUnTbl — He MeHee 4 MM>.

7.4.15 He ponyckaeTtcs 3a3eMnsaTb pacXo4oOMeEp Ha CyLLeCTBylLNe
yCTpOMCTBA MOSMHUE3aLLNTbI!

7.4.16 lNMpw pasgensHOM KOMNOHOBKE pacxogomepa ero OM cnenyet
yCcTaHaBnmBaTb B WkKady (B WKUTe, Ha cTeHe). PacxogoomMep ¢ pasgenbHon
KOMMOHOBKOM  ©oriee  4yBCTBUTENEH K  BHELUHUM nomexam.
[TOMEXOYCTONUYMBOCTb CHUXAETCA C yBENUYEHNEM ONUHbI IMHNIA CBA3W.

7.4.17 CnegyeT NpuHUMaTb MEPbLI AS151 CHKEHNA BIINAHUS MOMEX Ha
NnokasaHus — oTHeceHme kabenen oT ICTOYHUKOB NOMEX, AOMONTHUTENbHOE
3KpaHupoBaHMe curHanbHbIX Kabenen, nogbop MecTa 3a3eMiieHus
9KpaHOB. JOKpaHbl kabenewn, B obuwem cnyyae, nogknwoyaTtb K Krnemme
obLero nposoaa.

7.4.18 llpn BbIABMIEHUMN BNUSAHUSA NMOMEX Ha MOKas3aHUA MPOBEPUTb

COCTOAHME KOHTYpa 3a3eMJieHnA, I'IO,EI,O6paTb onTnMalribHoe noakrr4vyeHmne
KIleMM 3a3eMJTIEHUA pacxogoMepa K KOHTYpPY 3a3eMJ1eHUA.

7.4.19 [Ina 3awunTbl pacxogomMepa OT paspsgoB MOSHUKM cnegyeTt
OOMOMNHUTESNbHO BbINOMHATE MOMHMe3awunTy B coorBetctBun ¢ CH 3.02.-
2020 (PB) nnn CO 153-34.61.122-2003 (P®).
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8 ONMMMCAHUE MEHIO

8.1 O6wan nHdopmauumsa

8.1.1 MeHIo pacxogomepa CoCTOUT U3 BYX YPOBHEN (PUCYHOK 6).

[lepBbIN  ypPOBEHb COOEPXKUT OOHO MH(OPMALMOHHOE OKHO,
nosiBNAlLWEecs nNpu BKAKOYEHUN pacxogomMepa, Mocre MNpoXoXaeHUs
TecTa, U, oTobpaxaeT TUM 1 3aBOACKON HOMEP.

BTopon ypoBeHb cooepXuUT NATb MH(POPMALMOHHBIX OKOH MEHIO U
yrpaBnseTcs Knasuwamm onTudeckon knasunatypsl €, P, «Escy», «ly,

KnaBnatypa umeeT QYHKUMIO aBTOMOACTPOMKMA MO4 napameTpbl
oTpaxaTens (nanbua) n nog CTeneHb CBETONPONycKkaHus cTtekna. HYacrtoTta
HaXkaTnsa ONTUYECKMX KIaBuL A0SKHa OblTb MeHee 1 HaxaTusi/c.

MNepexoa mexay okHaMu BbINonHsAeTcsa knaswamm € nnu p.

Bce oOkHa MeHIO UMerT MOAMEHKD, BXOL B KOTOPble BbIMNOSIHAETCH
KHOMKOM ««&l»  nanbHenwmni NPoCcMOTP NoAMeHIo - knasuwamu 4 n p,
BO3BpaT - knasuwen «Esc». HaxaTtve knaBuwmn «Esc» Bo3BpaljaeT
NHOMKALUNUIO 13 NOOON TOYKM NOAMEHIO B Bnivkanee OKHO MEHHO.

[Mpn M3MEeHEeHUM HaCTPOEYHbIX MapaMeTpPOB HaXaTue Ha KnaBuLly
«Esc» 3anucbiBaeT U3MEHEHHbIM NapaMeTp B NaMATb pacxogomepa.

8.1.2 lNyHKTbI MeHIo npefcTasneHbl B M. 8.1-8.6, n COOTBETCTBYIOT
MEHI0 nporpamMmbl HacTpowku pacxogomepoB FlowMag Bep 2.01.03.
CopepxaHue nporpamMmbl  MpeacTaBfieHoO B OMMCAHUM  MpOorpamMmebl,
nocTaBfiseMon no 3anpocy.

BUPC-M N xxxxxx
Y 4) <) 4)

Hsweperns K S Hacrpoiin <:> i‘éﬁf“’ D Kamoposxa
T e v < V< v 9
<4 <4
>O npudope <

v <

PucyHok 6. CTpykTypa MeHIo pacxogomepa.

8.1.3 N3ameHeHne 3aBOACKOro HoMepa U KanubpoBKM pacxogomepa
BO3MOXHO TOJIbKO NpW BKNOYEHUM nepekntovaTensa X6 «KanubpoBkay. 3To
noTpebyeT HapyLweHns NnomMbbl-HaKnenkn Nnpon3soanTens.
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8.2 MeHro «M3mepeHUusa»

8.2.1 B MeHI0 MHOMUMPYIOTCA 3HAYEeHUA U3MepPEeHHbIX NapamMeTpoB U3
Tabnuubl 14 Npn oTCYTCTBMM OWINDOK n3amepeHnda. BennymHa pacxopa - ¢
y4eTOM OrpaHUYeHn No MakCUManbHOMY U MUHUMASIbHOMY pacxoay.

Tabnuua 14
4 OMNMPUBOPE 4 U3MEPEHUA » HACTPOUKU »

-l
«! Pacxop ,Q =
- 12,345 m34  (rn/u, n/g, n/MuH, n/c, Krd, T/4) P
npv oGpaTHOM MOTOKE Nepes BENUYMHON pacxoda NosBMASETCS 3HAK K MUHYC»
<« CKopocTb noToka
- 1,230 m/c P
O6beMbl €
4 V npsiMoe HanpaBsneHue P
<4V obpaTtHoe HanpaeneHue P
« V cymmapHbin p Esc
Bpems HapaboTku (4, c) -l
<4 Bpewms npssimom HanpaBneHun P
<« Bpemsi obpaTtHoM HanpasrneHun p

Esc

<« Bpemsa BO BKMOYEHHOM COCTOAHUUD> Esc
No3aTop <€
4O06béMm po3bl. Beikn. (M3, mn, n, aan) »
« Bpems gosnposaHus. Beikn. , ¢ » Esc
» ConpoTuBneHue xugkoctu, KOm » Esc

8.2.2 llpn noABNeHUN HEKPUTUYHLIX OLIMOOK (He nNpuBOASALLMNX K
HapyLleHU0 U3MepeHust pacxoga - Tabnuua 16) - M3MepeHHbIN pacxoa
WHONLUMPYETCSH, B OKHE MHAMKaAUUM pacxofa, B NPaBOM HWKHEM Yriy,
NOABUTCA 3HaK «!».

[Mpn nosiBNEHUM KPUTUYHBIX OWMBOK (NPMBOAALWIMX K MoTepe
pe3ynbTaToB U3MEPEHNA pacxoda) U3MepeHHbIN pacxon WUHAuUMpyeTcsa
pPaBHbIM HYIO, B MPABOM HWXXHEM Yriy NOSIBUTCS 3HaK «!», a B NOAMEHIO
«OWwmnbkm» B OKHE «XKypHanbl/apxmBbl» MHOMUMPYHOTCSA 3adOMKCUPOBAHHbIE
OLLNBKN,
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8.3 OkHO MeHIo «HacTponku»

8.3.1 B okHe «HacTponku» AOCTyrnHbI ANsi NPOCMOTpa U U3MEHEHUS
KHOMKaMM UN1 C NOMOLLIbIO KOMMbIOTEPA NapaMeTpbl KOHdUrypaumu.
Tabnuuya 15

Navepenns €4 HACTPOWUKU » XKypHan/apxus

» TexHOMorMyeckme HacTPONKNE

Bpems punbTpaumnm MocTosiHHasa cdounbTtpa, ot 1 go 30
P HemnduposaHune K nemncuposaHuto, ot 1 o 99 %
EAMHULL! MHANKALMM PacXoaa m3/4, n/y, n/MuH, n/c, rn/dy, Kriy —
3HAYEeHNS ONs BCEro MEHK
EonHnubl  vHankaumm obbema M3, M, 11, Aan, T, Kr Esc
< (cymmaTopoB)
[Mopor conpoTmBneHns XXugkoctn | KOm Esc
HacTpoiika Qorceuxn M3/ Esc
<P | MNOTHOCTb XMOKOCTM 0,0000 «kr/n, T/m3 -l
M3ameHeHne nnoTHoCTU KHonkamn 4P 1 <& Esc
CUCTeMHble HacTpoiiku &
CeTeBon
anpec Appec B cetn MODBUS ot 1 go 254
CKopocCTb CkopocTb obmMeHa gaHHbiMM B ceTu Modbus, 2400 —
oObMeHa 230400 kbut/c
<> | AlpecoBaHHbie KonnyecTtBo NpUHATLIX 3anpocoB
3anpochl
Anpec 3anpoca | lNpuHATble 3anpocbl C HecoBnagalowum CeTeEBbIM
He coBnan agpecom
Ownbkn CRC | MakeT NpuHATLIX AaHHbIX HE paclwmngpoBaH | Esc
HART 3ape3epBnpoBaHO
MepudepumnHblie HACTPONKU -l
Bbixogbl MoryT 6bITb 3anporpaMmmpoBaHbl Ha Nobyto
N3 HXKENepevnCrneHHbIX PYHKLNN:
— mnynbebl, Kaanonkenns 25 %;
— imnynbebl, Ksanonwenns 50 %0;
— mnynbebl, Ksanonkenns 75 %0;
<) | Bbixog 1 — Knoy oTKpbIT;
Bbixop 2 — Kntoy 3akpbIT;
— PeBepc, koY OTKpbIT;
— PeBepc, Koy 3aKpbIT;
— [losaTop, ynpaBsneHue;
— Pene npoToka, KoY OTKPLIT;
— Pene npotoka, KnoY 3akpbIT.

36



PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

[MpopormkeHne Tabnuubl 15

Bxog 1 3anporpaMMupoBaH Ha ynpaBrieHne [[p3aTopoM B
pexume «[yck-Cton»
Qx cooTBeTcTBYOWMN 20 MA. 3anpelueHa ycTtaHoBKa Qx
TokoBbIN BbIXOA < Qmin. YuutblBaTb eguHUUbl Qx YCTAHOBJSIEHHbIE
nosib30BaTesieM
Obuyn B€C| Bec BbIXOAHOro nMmnysnbsca (B n/umn) Esc
nMmnynbca
Pene npoTtoka -l
Pene npoTtoka - BKOYEHWE/BbIKMOYEHME. YCTaHOBKa
QBKnI-O‘-IeHVIFI, QBbIK.HI-O‘-IeHVIiI B edunHunuax, YCTaHOBJI€HHbIX
4P | nonb3oBartenem. Esc
Bpemsa ygepxaHusa Bbixoga B JIOrMYECKOM COCTOSIHUK (Bpemst
nepekntyeHns), 1-30c

CepBUCHbIE HACTPONKN*E

Amynsauns pacxoaa

@ 10,000 w4 Esc
«4p> | Maponb (3aKkpbiBalOTCA BCE U3MEHSIEMblE NapaMeTpbl) -l
<» | 0000 (3ameHa napons kHonkamn 4p n <€) Esc
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8.4 OkHO meHo «XKypHan/apxuB»

8.4.1 B OKHe BbIBOOATCA KPUTUYHbIE W HEKPUTUYHbIE OLUNBKK
namepeHuns. MHanumpyoTca ToNbKO AMarHOCTUPOBaHHbIE OLINOKN!

8.4.2 [Npun nosiBNEHNN KPUTUYHBIX OLLNOOK - N3BMEPEHNE U NHANKALNS
pacxoga npekpawaeTcs, Npu NOsIBIIEHUN HEKPUTUYHBIX - U3MEPEHUE U
nHoMKaumna npogosrkaetca. [lpu oTcyTcTBMM  OWIMOBOK  BbIBOAWUTCS
coobLieHne «Owmnbok HeT».

Tabnuuya 16
<4 HACTPOUKU « XKXYPHAIN/APXUB » KAIIUBPOBKA »
-l
LIMOKa nucaHue oWNGKK UTUYHOCTb
<4 Ownoka P o) 6 Kp
Pacxogomep ukcmpyetr obpbiB
+
HeT 3asemneHus Leny 3a3eMmneHms
Q > Quae, A3mepeHHbIn pacxogq  6onblue
O < Qs 1,1Quaxc NN MeHbLe Quun -
Peepc O6paTtHoe HanpaBreHne NoToka -
[MoaBnseTrca npu  nonspusauum
4 +
Monspusauns anekTpoaos 6ornee 4oNyCTUMON
Owwnbka CRC HecoBnageHne KOHTPONbHON CyMMbI +
kannbposku NMMNP | koadpduuneHToB kannbposku MNP
n%w:g(:amnbgzg HecoBnageHne KOHTPOMbHON CyMMBbl _
[AHHBIX NONb30BaTENbCKNX AAHHbIX
Owwnbka CRC | HecoBnageHue KOHTPOJSIbHON CyMMb
kanubposkn OM | koadppuumeHToB Kanmdposkn M B
H%EJO””?_IKSHHHXCRC HecoBnageHWe KOHTPOMbHON CYyMMBbi _
NAHHbIX HaKoMMeHHbIX AaHHbIX.
Owmnbka CRC| HecoBnageHue KOHTPOSIbHON CyMMb N
BcTpoeHHoro MO | BcTpoeHHoro 10
HacbiweHne
KaHaneLxu V3MEpEHIS [Meperpyska kKaHana pacxoga no +
pacxoga aMmnnnTyage BXogHoOro curHana
[MoasnseTcs npu HU3KOW
ngBgﬂ”M“ggg;b 9NEeKTPONPOBOAUMOCTN Cpedbl UMu +
peA 3arpsi3HEHNN 3MEKTPOOOB
Tok Bo30yxaeHus| [lpn BenuuuHe Toka BO3DYXKOEHUA N
HUXXE HOPMBbI HUXEe HOPMAaTUBHOM
Ownbka KK Ownbka B 0OMeEHe JaHHBbIMU MeXay _
NHONKATOPOM N KOHTPOSINEPOM
Bbicokui HY | dukcaums HN3KOYaCTOTHOrO Wyma B _
LLYyM Tpybonposoae
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8.5 MeHio «KanubpoBka»

8.5.1 B MeHI0 AOCTYMNHbI A9 NPOCMOTPa N UBMEHEHUS C KnaBuaTypbl
MM C MNOMOLLLID KOMMNbIOTEPA KOPPEKUMUS «HYNsa» W KanmbpoBOYHblE
KoadbpurUMeHTbI pacxogomepa.

Tabnuuya 17

< XXYPHAT/APXUB < KATIUEPOBKA » O NPUEOPE »
-l

4 KoadhpuumeHT Km p
O6wwmn koppektTupytrowmn MHoxutens ansa (MNP (koadpduumeHT
MacLiTabupoBaHus), KOppeKTUpyeMbIn P

< Kanu6poska Hyns p
Touka KoppeKLun Hynsa pacxogomepa (B M3/4), KoppeKkTupyemast

4 Toukn kanu6posku K1 — K5 p
TOYKM KanMBPOBKN XapaKTEPUCTMKM pacxoJomMepa B MpoLeHTax oT
ananasoHa pacxoAoB Qmax — Qmin, KOPPEKTUPYEMbBIE

4 KannbpoBo4Hble KO3 purLUmneHTbI P
K1 — K5 npamoe HanpaBneHue, K1 — K5 peBepcHoe HanpaBrneHue
KannbpoBo4yHble KOIPUUNEHTLI B TOYKaX KannbpoBKM ANst NPSMOro
N PEBEPCHOIO NOTOKa, KOPPEKTUPYEMBbIE

8.6 OkHO meHIo «O npubope»

8.6.1 B mMeHw [gocTynHbl A4nsg  npocMoTpa  napamMeTpbl,
npeacTaBneHHble B Tabnuue 18.
Tabnuua 18
<4 KAnnePoBKA 4 O NMPUBOPE » W3MEPEHWA P>
-l
<« Ne MNP »
3aBoackoun Homep NINP pacxogomepa
<4 Ne M »
3aBOACKOM HOMEpP 3JIEKTPOHHOIo Moayns
4 CRC D
KoHTponbHas cymma KannbpoBOYHbIX NapaMeTpoB
4 Bepcua MO 2.01.01 »
YcTaHoBNeHHasi Bepcusi NporpaMMHoro obecneyeHus
< DN MNP »
4 Q1 (MuHMManbHbIN pacxoa) 0,17000 m3/y P
4 Q4 (makcumanbHbI pacxoq, 50,0000 m3/y B

12.6.2 KoHTporbHaa cymma KannbpoBOYHbIX NapamMeTpoB U HOMeEP
YCTaQHOBIIEHHOMN BEPCUM NPOrpaMMHOro obecnevyeHusi coxpaHsieTcs B
namsaTn pacxogomepa rnpu nporpaMmMmmpoBaHnmn y NpPoM3BOANTESS.
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8.7 N3meHeHue napameTpoB C ONMTUYECKOW KnaBuaTtypbl.

8.7.1 B pacxogomepe npenycmMoTpeHa BO3MOXHOCTb U3MEHEHUS C
KnaBuMaTypbl  TEXHOMOIMMYECKUX,  CUCTEMHbIX, MNepudPepurHbIX U
KanmbpoBO4HbIX NapameTpoB (Tabnuubl 16 n 17).

8.7.2 [1na nameHeHuss napameTpa crnegyeT BOUTU B OKHO napameTpa
M HaxaTb KHOMKY «<l» - npu aTOoM noaceBeTUTCS KypcOpoM eauHMLa
N3MEPEHUA, Ha3Ha4YeHMe napameTpa WM KpamHMW npasBbin  paspsq
YMCIIOBOro 3Ha4eHusi napameTtpa. HaxaTnem KHOMOK MOXHO M3MEHWUTb
pa3MepHOCTb eANHULbI UBMEPEHMNS, HAa3HAYeHNe NapameTpa Unu Yncno B
pa3psge YMCrEHHOro 3HayYeHus.

8.7.3 TlOBTOPHLIM Ha)aTuem Ha «=l» nna yucnoBoro 3HayYeHwus
napameTpa, Kypcop MepeBOAUTCA Ha cregylwmin paspsg YncrnoBoro
3HayeHusi. CoxpaHeHne W3MEHeHHOro napameTpa (4ucna) B namsATb
BbIMONHAETCA HaxaTmem KHonku «Esc». lNoBTOpHOe HaxaTtune «Esc»
NPMBOANT K NEPEMELLEHNIO MO MEHIO HA OAWH Lar Ha3ag.

8.7.4 W3meHeHMe napamMeTpoB KanmbpoBKM BO3MOXHO TOSMbKO B
nonoxxeHuu nepekntovatena «Kanmbposka» - «Bkny.

8.8 OnucaHue chyHKUMN [O3MPOBaAHUA

8.8.1 lNpuHuMn paboTbl go3aTtopa OCHOBaH Ha mM3MepeHun obbema
npolueLlen yepes pacxogomMmep XnOKocT ¢ MOMEHTa nogadn KoMaHabl
«Ctapt», oo nogayn komanabl «Cton». OQHOBPEMEHHO C HaKOMMNEHNEM
ob6bEMma oTCUUTLIBAETCHA BpeMS B CeKyHAaX, OT Hadyana komaHabl «CtapT»
Ao Hadana komaHgbl «Ctony. NyTb B MEHI0:

«N3mepeHusa» — «Jlosatop» — «O6bEM A03bl. Bbikn.» — ««€ly.

8.8.2 KomaHabl «CtapT» n «CTton» mMoryT 6bITb NOA4aHbI C KnaBnaTypbl
M3 MeHio «/3amepenns», HaxaTmem kHonkn «<=€l» | unu ¢ BHelwHero opraHa
ynpasreHus (Hanpumep, kKHonkun S1 lMpunoxeHus E), NnogkntoyeHHOW K
KnemmMme OUCKPETHOro BXoaa.

[lonyckaetcss wucnonb3oBaTb HanpsbkeHne +24 B oT unCTO4YHMKA
AMTaHua pacxogomepa C cobnogeHnem nonsipHocTun. Pacxogomep
CYMTaeT KOMaHOOM NOSABMNEHNEe HarpsiKeHUs Ha BpeMsa He MeHee 1 - 2 ¢
Ha 9ToM Bxoge. [Ans npuHATUA cregylowen KoMaHnObl HanpsbkeHue
OOSDKHO BbITb CHATO (KHOMKa S1 pasoMKHyTa).

KomaHga «Cton» nogaértcs aHanormyHo komaHae «CtapT» € y4eToMm
BpeMeHU yaepxaHna HanpshxeHna (1 - 2 c).
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8.8.3 lNocne nogaum komaHabl «CTapT» MHOMKAUUS U3MEHUTCHA Ha
«O6BbEéM po3bl. Bkn.» [NokasaHns HakonneHHoro obbEémMa BO BTOPOU
CTPOKe MHAMKaTopa Ha4YHYT yBENMUYMBAIOTCS.

Ecnn npun ynpaBneHun p[osatopom TpebyeTca OAHOBPEMEHHOE
HabnoaeHne 3a gpyrmMmm napameTpamMmm noToka, Hanpmmep, MrHOBEHHbLIM
pacxogoMm, To cneayeTt UCMonb30BaTb BHELUHIOK KHOMKY.

8.8.4 HakonneHne 003bl OCTaHaBIMBAETCA MOBTOPHbIM HaXaTueM Ha
KHOMKY «=ely B MeHIo «NamepeHnsa» nnu BHELLIHIOK KHOMKY B Ntob6omMm mecTte
MEHIO pacxogomepa:

«A3mepeHusa» — «J[losatop, curHanusartop» — «OOBLEM [O3bl.
Bkn.» — «ly,

Mpn 3TOM Hagnucb wu3MeHnTcss Ha «OO6BbEM p[o03bl. Bbikn.»
NHOoukauma HakonneHHoro obbEMa BO BTOPOM CTPOKE MHAMKATopa
nepecTaHeT yBeNMYNBaTLCA U COXPaHUTCA OO0 CreayoLlero crapTa.

[Mo pesynstatamMm cregylowero crapta nokasaHus npeabiayLiero
HaKonsIeHHOro ob6bema obHynAaTCS.

8.8.5 [Ins paspelueHunst oTobpaxkeHust COCTOsIHUSA Ao3aTopa Ha ftodom
M3 OByx MporpamMMuMpyeMblX Bbixogax pacxogomepa: «Ctony» KoY
anckpeTHoro Bbixoga 1 wunu 2 3akpbiT, «CTapT» — KNHOY OUCKPETHOrO
Boixoga 1 wnu 2 OTKpbIT. PaspelwieHne HacTpanmBaeTcsl B MEHIO
«HacTponkny»:

«HacTpounkn» — «Hactpomnkm nepucdepunHbie» — «UCKpPETHbLIN
Bbixoq 1 unu 2» — « < » cneea BHM3Y 3amuraeT Kypcop, 3aTem
HaxaTueM kHornok <€ unu P BbiGpaTb Ha3HaveHue Bbixoga - «Jlo3aTop,
ynpaBn» — «Esc».

8.5.1 Harpy3o4Hble napamMeTpbl BbIXO4HOrO Kntoya «Bbixoga 1 unu 2»
ykasaHbl B [NpunoxeHun E pucyHok E.1. [ng yBennyeHus Harpyso4yHOM
CnocoBHOCTU crnenyeT NPUMEHSTb TBEPAOTENBHOE pene.

8.8.6 [Ona yeBenuyeHna ObiCTpOOENCTBUA Ao3atopa cneayer
YCTaHOBUTb MUHMManNbHoe BpeMsa ounstpauum 1 ¢. B meHo gemndoepa
3agaTb BenmumHy 1,000x100%. Oemndbep npu 3TOM OTKITHOYUTCS.

8.8.7 O6beM [03bl N BpeMS HAKOMMeHUs 403bl HAbnogaTCA B MEHIO
«N3mepeHunna» — «Jloszatop» — «Bpemsa pgo3up. Bkn.» unn «Bpemsa
Ao3up. Bbikn».

8.8.8 O6beM K BpemMs [O3NPOBaAHUA MOXHO MNpoYUTaTb O
nHTepgency RS-485, otnpaBne COOTBETCTBYHOLLMIN 3anNpoC pacxogomMepy
B COOTBETCTBMM C ONMMcaHMeM npoTokKora obmeHa.
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9 NEPEYEHb KPUTUHECKNX OTKA3OB

9.1 lNepeyeHb KpUTUYECKMX OTKA30B pacxogomMepa, CNoCOBHbIX CTaTb
NPUYNHON aBapUMHOW CUTYyaLUUKM yKasaHbl B Tabnuue 19.

Tabnuua 19
Ne HanmeHoBaHWe 0TKa30B M OLLIMOKK BeposaTHOCTb
BO3HUKHOBEHUS
1 | MexaHun4eckmne onacHoOCTH: HeBblicokas

- onacHoCTW, OBycnoBreHHbIE BbIOpocoM paboyen
cpegbl (HapyweHue repMeTUYHOCTM B MecTax
coeuHeHnn)

CBs3aHbl C:

- OLLMOKaMM MOHTaxa;

- oLWnBkamm obenyKMBaroLWEro NnepcoHana;

- N3HOCOM B NpoLecce aKcnnyaraumnm

2 | Pa3pbiB CBapHbIX COeANHEHUI MO NPUYNHE KOPPO3nK. | HeBbicoKas

3 | PaspbIB cBapHbIX COEAMHEHUI MO NPUYMHE U3HOCA. HeBblcokasi

4 |PaspblB CBapHbIX COEOMHEHUN Mpu  MOHTaxe | HeBbicoKas
obopyaoBaHus.

5 | Tepmuyeckme onacHocTu, NpuBOAsLLNE K: HeBbicokas

OXOTy WNU APYromy MOBPEXAEHUID OT KacaHusa C
npegMmeTaMmm  UNM  MaTepuvanamm C  BbICOKOW
TEeMNepaTypon u3-3a HapyWeHUst repMeTUYHOCTU
MECT COEAMHEHUN, a Takke TEMNOBOro W3nydeHus.
CBsi3aHbI C:

- olunbKkamMm MOHTaxa;

- owmbkamu obecnyXxmnBaroLero nepcoHana

- OTCYTCTBME M30NSALMOHHOIO Marepuana

6 | OnekTpuyeckne onacHoOCTHU: B
OMacHOCTU OT MNOPaXEeHUSA INEKTPUYECKMM TOKOM.
CBsi3aHbI C:

- olMbKaMn MOHTaxa;

- owmbkamm obenyXnBarLero nepcoHana.

- cneabl Bnarv BHyTpu kopnyca OM 1 Ha KOMMNOHEHTax
9NIEKTPOHMKN KaK CINeACTBME HapyLUEHUs YCITOBUI
XpaHeHus pacxogomepa n HapyLleHne
repMeTUYHOCTM NMpuY 3KchnyaTaumnm
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[MpogomkeHne Tabnuubl 19
7 | B3pbiBO6E30OMACHOCTb: HeBbicokas
OnacHocTb BOCMNSIaMeHeHNs B3pbIBOOMNACHOW
cpenbl. CBA3aHbl C HenpaBUbHOW 3KcnnyaTauneu
BO B3pbIBOOMACHbIX 30HaX:
- oLmMBKaMn MOHTaxa;
- owmBKamm obenyXmMBarLLEro NepcoHana;
- MOBpEeXAeHNe U OTCYTCTBME KPbILWKN (KPbILLIEK)
Kopnyca;
- NOBpEXOeHUs1 Kopnyca WnuM KOPMNyCHbIX AeTaneu
kKopnyca OM
8 | HeBbINonHeHWe pacxogomepa cBoux PyHKUMK 1o | HeBbicokas
Ha3HaYeHMuIo:
- OTCYTCTBME WNU HEKOppeKTHasa peakums 3M Ha
BXOAHble KOMaHOHbIE CUrHarbI;
- oTcytcTtBue wuHAuKaumm Ha JKK-gucnnee B
npouecce akcnnyarauum
9 | Bo3HuMKHOBEHME OTKasa Mo npuuMHe JocTwkeHus | HeBbicokas
YKa3aHHOro cpoka ciyXbbl pacxogomepa

9.1.1 [lpn oBOHapyXeHUN KPUTUYECKMX OTKa30B HeobXoammo
OCTaHOBUTb 3KCMMyaTaLmio.

9.1.2 lMNepeyeHb BO3MOXHbIX OLWMOOK nepcoHana, CrnoCOOHbIX
NPMBECTUN K aBapUNHbIM peXxXnmam obopyaoBaHUA:

- HeBbINONHeHMe TpeboBaHUI HACTOSILLEro PYKOBOACTBA MO
aKcnnyaTaumm 1 HopMaTUBHbIX IOKYMEHTOB NepeYncreHHbIX B Tabnmue 13
pernaMmeHTUpPYLLMX 3KCNyaTauuio pacxogomepa;

- OTKITOHEHMS, HAapYLLEHNsI YCNOBUIA XpaHEHNs1 U TPAHCMOPTUPOBKY;

- 9KchnyaTauusi pacxogomepa B 30Hax, He COOTBETCTBYHOLLMX
MapKMpPOBKE B3PbIBO3aALLNTbI YKa3aHHOW Ha TabnnyKe;

- 3KcnnyaTauus pacxogomMepa He Mo HasHayeHuto, HapyLleHus npu
MOHTaXe, NOAKMIOYEHNN, HACTPOMKE 1 SKCMNyaTalmm pacxoaoMepa;

- HECOOTBETCTBME YPOBHS B3PbIBO3aLLNThI KabenbHbIX BBOAOB U (MNK)
3arnyLuek, ¢ ykasaHHbIM YPOBHEM B3PbIBO3aLLMTbLI HA pacXOAoMepe.

9.1.3 B pesynbtate uaeHTMdUKauum Obin onpeaeneH nepeyeHb
HeXXenaTenbHbIX KPUTUYECKMX OTKa30B, BO3MOXHbIX OLUMOOK mepcoHana
(nonb3oBaTensi), NPUBOASALLMX K aBapuUHbIM pPeXxumaM pacxogomepa,
caenaHbl npegBapuTenbHble OLEHKM OMacHOCTU U pucka, BblpaboTaHbl
npeaBapuTenbHble peKoOMeHAaLUMn No YMEHbLLEHNIO OMacHOCTEN.
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10 MOBEPKA

10.1 Noeepka pacxogomepa ocyllectenaetcd no MPbB MIM.2619-2016
«Pacxogomepsbl-cHeTumkn  anektpomarHntHole BUPC-M.  MeTtoguka
NoBepPKN» B pefakumm nameHeHust Ne 4.

10.2 MeToauka NoOBEPKKU NocTaBnseTcsa otaenbHo 1 6ecnnaTtHo.

10.3 MexnoBepoyHbit UHTepBan - 48 mecaues B Pb n PO.

11 TPAHCNOPTUPOBAHUE N XPAHEHUE

11.1 MNpwn TpaHCNOPTUPOBAHUN N MOrPY304YHO-PA3rPY304YHbLIX paboTax
He O0MnycKalTCHA NOBPEXOEHUS 3aBOLCKOM YNakKOBKW, yaapbl C MUKOBLIM
yckopeHuem 6onee 98 m/c2, Bubpauna yactoton 10-150 'y v amnnntygon
6onee 0,35 mm. He gonyckaeTcs npsimoe nonagaHve Bnaru Ha ynakoBky.

11.2 Pacxogomepbl B 3aBOCKOW ynNakoBKe Npu TPaHCNOPTUPOBaHUN B
3aKpbITbIX OTCEKAX BCEX BUOOB TPaAHCMoOpTa BblAEPXNBAIOT:

— TeMnepaTtypy okpyxatouien cpedbl oT MuHyc 55 °C go nntoc 50 °C;

— OTHOCUTESbHYIO BnaxHocTb Npu Temnepatype 35 °C 0o 95+ 3 %

11.3 XpaHnTb pacxogomepbl creagyeT B 3aBOACKOM yrnakoBke 1 roa B
NOMELWEHNN C YCITOBUAMMW, COOTBETCTBYHOLMUMKU rpynne 3 no YCroBUAM
xpaHeHua B cootBeTcTBme ¢ FOCT 15150. B nomelleHnn He OOMKHO ObITb
arpeccuBHbIX NApOB U ra3oBs, paspyLuaroLwmMx MeTanmbl U U30MSLULO.

12 YTUNU3ALUA

12.1 Pacxogomepbl He codepaTt BpeLHbIX BeLeCTB U KOMMNOHEHTOB,
npeacTaBnNAaoLWNX ONacHOCTb 4S9 340POBbS M0AEN N OKpYXatoLen cpeabl
B Mpouecce 1 Nocre OKoOHYaHUs cpoka Ccnyxbbl 1 npu yTunusaumn.

12.2 Y1tunuszauma pacxogomepa OCyLLeCTBNAeTCA OTAerbHO Mo
rpynnam maTtepuasioB: MnjacTMacCoBble 3fIeMEHTbl, MeTarnsim4yeckme
areMeHTbI Kopryca N KpeneXHble 3f1IeMeHThI.

12.3 YTunusauum nognexart pacxogoMepsbl, BblpaboTaBLune pecypc u
HenpurogHble K garbHeunLwen aKkcnyartauun.

12.4 Pacxogomep He coO4epXUT AparoLeHHble meTansbl.

12.5 Pacxogomep noctasBnseTca noTpedutento B KapTOHHOM,
NoNIMMEPHON, OepeBAHHON Tape. YNakoBO4YHble Martepuarnbl nepenarTca
Ha yTunu3auumio (BTOpPUYHYO nepepaboTky) cneumanu3vpoBaHHLIM
OopraHusaumsm.
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NMPUNOXXEHUE A
(cnpaBo4HoOe)
MabapuTHble, npucoeAUHUTESNbHbIE U YCTAHOBOYHbIE pa3mepbl
pacxonomepoB ucnonHeHus Ex

JB D i'?
i : g
(1| 1 | | 1
1 ]
om mo
omm 1.4+ :
—
I
‘ 3adHAA epedHAn
| Kpbsitka M Kpbsituka M
z , ; ;
_— L P
Tabnuua A.1
DN L, Mmm D, Mmm H, Mm Macca, kr
10 88 60 258 15
15 95 75 270 2,0
20 95 75 270 2,0
25 100 75 270 2,0
32 125 89 285 3,2
40 110 99 295 3,6
50 110 108 305 3,9
65 175 130 330 4.5
80 185 140 338 54
100 200 160 360 5,9

PucyHok A.1 labapuTHble M YCTAHOBOYHbIE W MPUCOEOUVHUTESbHbIE
pasmMepbl, Macca pacxogoMepoB C MeXdraHueBbIM NPUCOEANHEHNEM (CIHOABMY)
B KOMMAKTHOW KOMMOHOBKE
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NMPOAOIKEHUE NMPUNTOXEHUA A
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Tabnuua A.3
DN G" L, mm H, Mmm D1 D, Mmm Mafrca,
10 3/4" 120 258 3/4" 60 1,6
15 3/4" 130 270 3/4" 75 2,1
20 1" 130 270 1" 75 2,1
25 11/4" 150 270 11/4" 75 2,1
32 11/2" 180 285 11/2" 89 3,4
40 2" 160 295 2" 100 42

PucyHok A.3 [abaputHble, yCTaHOBOYHbIE W MNPUCOEOMHUTENbHbIE
pa3mepsbl, Macca pacxogoMepoB € pe3bboBbIM NpUcoegMHEHNEM B KOMMAKTHOM
KOMMOHOBKe
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PykoBoacTBO no akcnnyatauum

NMPOOOIMKEHUE NMPUNTOXXEHUA A

174

AHBapb 2025
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Tabnuua A.4
DN, MM L, MM L1, mm| D, mm H, mm d, mm | d1, Mmm MaKCrca,
10 115 125 75 255 11 11 2,1
15 115 156 75 255 16 19 2,2
20 115 156 75 255 20 23 2,3
25 125 172 75 255 26 29 3,1
32 155 202 89 269 32 35 3,4
40 135 182 100 280 38 41 4.3
50 135 182 108 288 50 53 4.8
65 200 247 133 313 66 70 5,6
80 210 257 140 320 81 85 6,6
100 225 272 160 340 100 104 7,1
150 300 347 240 420 150 154 12,8

PucyHok A.4 [abapuTHble, YCTaHOBOYHbIE W MPUCOEANHUTESNbHbIE
pasmMepbl, Macca pacxogoMepoB C NPUCOEMHEHNEM «KITaMn» B COOTBETCTBUM
c DIN 32676
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NMPOAOIKEHUE NMPUNTOXEHUA A

AHBapb 2025
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Tabnuua A.6
DN L, mm D, mm H, mm d, DIN 405 Macca, kr
10 125 60 243 Rd28x1/8 1,5
15 130 75 255 Rd34x1/8" 3,3
20 130 75 255 Rd44x1/6" 3,4
25 140 75 255 Rd52x1/6" 3,7
32 145 89 269 Rd58x1/6" 4,2
40 145 100 280 Rd65x1/6" 4.8
50 145 108 288 Rd78x1/6" 51
65 220 133 313 Rd95x1/6" 10,1
80 235 140 320 Rd110x1/4" 10,8
100 250 160 340 Rd130x1/4" 12,5
150 300 240 440 Rd190x1/4" 15,2

PucyHok A.6 — [abapuTHble, YCTaHOBOYHbIE W MNPUCOEANHUTESbHbIE
pasMepbl, Macca pacxo4oOMepoB C NPUCOEANHEHWEM «MOSoYHasa MydTa» B

cootBeTcTBMM ¢ ISO 11851
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NMPOOOIMKEHUE NMPUNTOXXEHUA A
174
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Tabnuuya A.5
DN L, D, D1, D2, mm H, Mm n d, Mm Macca,
MM | MM MM Kr
15| 200 | 95 65 47 275 412 1412 3,8
20 | 200 | 105 75 58 280 412 1442 3,9
25 | 200 | 115 85 68 285 412 1442 4,2
32| 200 | 135 | 100 78 295 412 1812 4.4
40 | 200 | 145 | 110 88 309 412 18412 5,3
50 | 200 | 160 | 125 102 316 412 18412 6,8
65 | 200 | 180 | 145 122 340 | 4! (8)? 1812 11,0
80 | 200 | 195 | 160 133 356 | 4!(8)? 18412 14,0
100| 250 | 215 | 180 158 380 | 8!(8)? 18412 18,0
1251 300 | 245 | 210 184 416 | 8! (8)* |181(26)?| 25,0
1501 300 | 280 | 240 212 442 8! (8)%2 |22%(26)2| 31,0
200 350 | 335 | 295 | 268V 2782 | 510 |[12%(12)?]|22%(26)?| 34,0
250 | 450 | 560 | 450 | 300% 3352 | 570 12 26Y 302 73
300| 500 | 616 | 500 | 370%Y 390% | 633 16 261 302 94

Y nna PN16; ? gna PN25. Macca ykasaHa ans koHcTpykTuea ¢ PN 1,6.

PucyHok A.5 [abapuTHble, YCTaHOBOYHblE W MPUCOEANHUTESbHbIE
pasMmepbl, Macca pacxo4oMepoB C riaHUeBbLIM MPUCOEOUHEHNEM B KOMMNAKTHOW
KOMMOHOBKe
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NMPOAOITXKEHUE NMPUNTOXEHUA A

174

Fe
= N2 i

131

Q
L | dyTepoBka
DN L, D, D1, D2, mm H, Mmm n d, mm Macca,
MM | MM MM Kr
151 200 | 95 65 47 275 412 1412 3,8
20 | 200 | 105 75 58 280 412 1412 3,9
25 | 200 | 115 85 68 285 412 1412 4,2
32 | 200 | 135 | 100 78 295 412 1812 4.4
40 | 200 | 145 | 110 88 309 412 1812 5,3
50 | 200 | 160 | 125 102 316 412 1812 6,8
65 | 200 | 180 | 145 122 340 | 4! (8)? 1812 11,0
80 | 200 | 195 | 160 133 356 | 4!(8)? 1812 14,0
100| 250 | 215 | 180 158 380 | 8!(8)? 1812 18,0
1251 300 | 245 | 210 184 416 | 8! (8)? |18%(26)?| 25,0
150 | 300 | 280 | 240 212 442 | 8! (8)* |22%(26)?| 31,0
200| 350 | 335 | 295 | 268V 278? | 510 [12%1(12)?]22%(26)2| 34,0
250 450 | 560 | 450 | 300Y 3352 | 570 12 26% 30% 73
300| 500 | 616 | 500 | 370Y 390% | 633 16 26% 30? 94

Yana PN16; ?ana PN25. Macca ykasaHa ans koHcTpykTtmea ¢ PN 1,6.

PucyHok A.5 NabapuTHble, yCTaHOBOYHbIE U MPUCOEAUHUTENbHbIE
pa3mepsbl, Macca pacxogoMepoB C pnaHuesBbIM npucoeanHeHnem 6es
3a3eMnALWNX Komney, (4ns arpecCcuBHbIX XWOKOCTEW) B KOMMaKTHOW
KOMMOHOBKe
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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025
NMPOOOIKEHUE NMPUNOXEHUA A
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Tabnuua A.6 (ASME 150 Ib)

DN H L W D1
4" [ DN100 289 500 330 102,26
6" / DN150 340 600 380 154,08
8" / DN200 408 600 369 202,74
10" / DN250 510 600 450 254,56
12" / DN300 530 /00 490 304,74
14" / DN350 540 800 540 336,54
16" / DN400 600 1000 600 387,34
18" / DN450 650 1050 635 437,94
20" / DN500 /00 1100 /700 482,6
24" | DN600 820 1150 820 584,2

PucyHok A.6 MabapuTHble U yCTaHOBOYHbIE U NPUCOEAVNHUTENBbHbBIE pasMepsbl,
mMacca pacxogomepoB ¢ ASME/ANSI B16.5 npucoegnHeHMeM B KOMMAKTHOM
KOMMOHOBKe
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NMPUNOXEHUE b
(cnpaBo4HoOe)
MoHTaXHble KOMNEeKTbl AN pe3b60oBOro npucoeguHeHUs

P
i ]
D
(U]
| - ]
7 i_/:l_ :
PucyHok b1, Nanka HakngHas
Pasmepbl, MM

DN G" B D S
10 3, 14 - 30
15 3, 14 - 30
20 1 18 - 38
25 1Y, 25 53 49
32 1/, 25 58 54
40 2 25 70 65

_ | ) i
| i
™ % - 4 N
Q 'E o © k]
I : L, 1 .! Y _ l
L 1 1|
L2 S
DN10 - DN20 DN25 - DN40

PucyHok B.2. LWTyuep

Pasmepbl, MM
DN a1 @2 d3 (1 ¥
10, 15 14 G% 24 26 30
20 20 Gl 30 43 45
25 25 29 38 24 30
32 32 36 44 24 30
40 40 47 56 63 69
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NMPOOOJIXEHUE NMPUNTOXEHUA B
MoOHTa)XHbIM KOMMNIEKT Ansa ofiaHueBoro, MexgraHueBoro NCnosiIHEHUs
(coHaBMY), MoriovHada MydTa.

b
o| | M5
— ' l
B o
(] al o
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PucyHok B3
Pasmepbl, MM
DN D D1 D2 DBH d b
15 95 (115)Y 65 47 23 14 14
20 105 (115) 75 58 28 14 16
25 115 (115) 85 68 33 14 16
32 140 100 78 39 18 18
40 145 110 88 46 18 20
50 160 125 102 60 18 19

D Pa3mepbl B ckobkax — S8 MexdrnaHLeBoro npucoeanHeHus.

B MOHTaxHbIM KOMMNEeKT ansa dnaHueBoro npucoeanHeHnst BXOAAT
otBeTHble priaHubl no NOCT 33259 nnu EN 1092-1, npsmonnHenHble y4acTKu
Tpybonposoga anvHon 5 DN n 3 DN, wnunbkn nnn 60nTbl, ranku, NPoKaaku.
Mo 3aKa3y B MOHTaXXHbI KOMMNEKT MOXeT BXoauTb nmutartop lNrP.

[Ns KOHCTPYKTMBa «MOJSIOMHas MydTa» B KOMMSIEKT MOryT BXOOUTb
HaKMgHble ramkn, KOHMYecKne natpybkn n npoknagku, coorsetcTeytowme DIN
11851

PucyHok B.3 MOHTaXHbIM KOMMNSIEKT Ana dornaHueBoro, MexdraHueBoro
npucoegnHeHus
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NMPUNOXEHUE B
(cnpaBo4HoOe)
3asemrneHune pacxonaomMmeposB

o

[,

“MoHTaxHble dnaHusr

PucyHok B.1. 3asemneHue pacxogomepa C OTBETHbIMWU (priaHUamu
KoSfibLlaMK 3a3eMrieHust, npoknagkamu. Tvn npucoegnHeHna «naHueBoe»

3azemMmnexHne

.3

PucyHok B.2 3asemneHve pacxogomMepa C3HOBUY C  OTBETHbIMU
donaHuamu
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NMpoponxeHue B

(cnpaBo4HoOE)
3azemnsowmne Konbua ans grnaHueBbiX 1 MexdrnaHueBbIX

coeauHEeHnn

10 5!

@5,3 )
— /5/(
' D1 1
Y, 2
©IEE Al

PucyHok B.3. BHeluHUM BN 1 pasmepsbl 3aseMngaowmx kosey, tmna 1
*CnpaBoOYHbIN pasmep

MpumeyaHue: Konbua 3a3emneHnsa Tun 1 He BXOOAT B CTaHOApPTHbIN
KOMMSIEKT MOCTaBKW, W 3akasblBaeTcs oTaenbHOo. Martepuan Konbua OO0SmKeH
OblTb XMMWYECKM CTOEK K N3MEPSIEMON cpeae
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NMPUNOXEHUE T

(cnpaBo4Hoe)
TpeboBaHuMA K NPAMOSIMHEMHbLIM Yy4YacTKam
Tabnuuya IN.1.
MuHnmanbHas anvHa
Tun rugpaBNMYEcKoro ConpoTUBIIEHUS npamoro y4yactka, DN

o lNocne

Cepun 3000, 3100, 1000P
[MONMHOCTLIO OTKPLITLIM MOSTHOMNPOXOAHbLIA LAaPOBbIA
KpaH, anddy3op, KOHPY30p € KOHYCHOCTbIO 40 8°

0

OtBof 2D (< 2 0TBOL4OB B OHOW NJSIOCKOCTH) 3 1 (3)
OtBop 3D (=2 0TBOAOB B pa3HbIX NSIOCKOCTAX) 3 1 (3)
Onddy3op 1 KOHGY30p € KOHYCHOCTBLIO 30° 3 1(3)
[Mnb3a TC, unbTp - rpsa3eBuk 5 3 (5)
OTKpbITasa 3agBwxka (He LWwapoBasi) 5 3 (5)
Hacoc, YyacTuyHO OTKpbITas 3aaBuXKKa 15 5 (15)
KnanaH perynupyrownm, TPOWHUK, CMelleHune

notokoB ¢ At =210 °C, coBMelleHHble MeCTHble 10 5 (10)
CONPOTMBNEHMNSA

Cepus 3200, 3300

[MTONHOCTBIO OTKPbLITLIA MOSTHOMNPOXOAHbLIW LLAaPOBbLIN 0
KpaH, anddy3op, KOH(Y30p € KOHYCHOCTbIO 0 8°
OtBof 2D (< 2 0TBO4OB B O4HOW MNSIOCKOCTH) 5 2 (5)
OtBop 3D (=2 0TBOAOB B pa3HbIX NSIOCKOCTAX) 5 2 (5)

5

5

5

Andrdysop n KOHGY30p € KOHYCHOCTBLIO 30° 2 (5)
[Mnb3a TC, unbTp - rpsa3eBunk 2 (5)
OTkpbITas 3agBuXKa (He WwapoBas) 2 (5)

Hacoc, YaCTU4YHO OTKpbITasa 3agBWXKKa 15 5 (15)
KnanaH perynupylowun, TPOUHUK, CMeLleHue
notokoB ¢ At 210 °C, coBMeWEHHbLIE MECTHble 15 5 (15)
CONpOTMBNEHNS

[MpumeyaHwue:

1) 3HayeHna B ckobkax — Npu peBepPCHOM MOTOKE.

2) lNpoaonbHble CBapHbIE LBl 3M1EKTPOCBAPHbLIX TPYD B NPSAMbIX y4acTKax
MECTHbIM COMNMPOTUBIIEHUEM HE ABMSAOTCS.

3) B Tabnuue npuvBegeHbol MMHUMANIbHO BO3MOXHblE€  OSfUHbI
NPAMOSIMHENHBIX Yy4acTKOB. [lpy NpoOeKkTMpoBaHUM U MOHTaxe crnenyet
npegycMmatpmBatb MaKCUMaribHO BO3MOXHbIe ANWHbI  MPSAMOSIMHENHbIX
Y4aCTKOB MCXOOS U3 KOHKPETHbIX YCNOBUN MOHTaXa
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NMPUNOXEHUWUE O
(cnpaBo4Hoe)
Bua nnatbl KOMMyTaUMM € KNeMMaMU BHELLHUX NOAKITHOYEeHNN

. LA EEEEEEEEEEEEERE @&
EEEEEEEEEEEEEE @& ® s
_24+ @ o
Tox.Bayx. 48 Bxi1 Buix.1 bix.2
Obuw. -\ + O6uw. A - - f* - +
I 1 | AY 1 71 1
A \ \ s 1
O 00 00O OO OGOOOS

1 - pa3beM KNeMMHbIM anekTponutaHmna = 24 B.

2 - pa3beM KnemmHbIn X2, nHtepdoenc RS - 485.

3 - pa3beMbl KnemmHble X1, X4 nporpammpyemMblx Bbixogos 1 1 2.
4 - pasbeM KreMMHbIn X3, nporpamupyembin Bxog 1.

5 - pasbeMm KNnemMmmHbIn X5, TOKOBbLIN BbIXO4

PucyHok [1.1 Bug nnatel KOMMyTaLmm pacxogomepa ¢ KneMmamy BHELLHUX
NOAKITHOYEHUN
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MpopomxeHune npunoxeHusa O

CtonopHbin BUHT 1 - Ans dOUKCMPOBaHUS nepeaHen Kpblilkn OM oT
CaMOMNpoun3BOSILHOrO OTBOpaynMBaHMsa (Mo cneumasnbHbI LWEeCTUrpaHHbIN KoY
Ha 3MMm).

CTOnNOpHBIN BUHT 2 - Ans oMkcupoBaHua koprnyca OM npu noBopaymBaHu
kopnyca SM.

PucyHok [1.2 Bua pacnosioXXeHusi CTOMOPHbIX BUHTOB 1 1 2
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NMPUINOXEHUE E
(cnpaBo4Hoe)
Cxema aneKkTpu4yeckas NnoaKn4veHus

BHUPC-M Liens KoHm
+Up +24B +UJ
-Up | -248 -U
Kopnyc — EriP
= L 24 B +/- 10%

PucyHok E.1 BHeLWHW NCTOYHNK NUTaAHUSA, CXeMa NOAKNIYeHNS

BUPC-M| Lenb KoHm ‘4{?
+[ out +
- lout —_
= \—‘{ mA |+
— —

Kopnyc

PucyHok E.2 AKTUBHbIN TOKOBbIW BbIXOA, CXeMa NOAKITHoYEeHUs

v~
BHUPC-M| Llens KoHm \\
+[ out
. #]
- lout - A o
1 ‘l, [ ma
Kopnyc = 1T knf/}l—

PucyHok E.3 MaccuBHbIN TOKOBbLIW BbIX0O4, cxemMa noakntodeHna. UM-
BHELHUN UCTOYHUK NuTaHua 10-24 B
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PykoBoacTBO no akcnnyarauum AHBapb 2025

NMPUNOXEHUE X
(cnpaBo4Hoe)

Motepn paBneHMss n onpeageneHMe CKOPOCTU TMOTOKaA
XUOKOCTH

CKOpOCTb MOTOKA XWAKOCTU NPU U3BECTHOM 3Ha4YeHMn 06 beMHOro pacxoia
Q paccunTbiBaeTcs no popmyne:
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Homorpamma notepb gasneHnsa Ha [P 1 npAMONUHEnHbIX y4yacTkax
Tpybonposoaa 3DN +1DN
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PykoBoacTBO no akcnnyatauum

AHBapb 2025

NMPUNOXXEHUE 3 (Tabnuua 3.1)
POPMA 3AKA3A pacxogomepa Ex o6LenpoMbILLIIEHHOrO UCMONTHEHUS

BUPC-M| XX| XXX | XX| X | xX| X | XX]| XX| XX|XXXX|XXX| X| XX | XX | XX
1 2 3 4 |51 6 |7] 8 9 | 10 11 12 |13] 14 15 16
BUPC-M| Ex | 050 |®1| 4 |dr| C| 25|67 42 )] 33001 05 |O 1 K 1
No ITapameTp Kox | PacmingpoBka
1 | Tun pacxogomepa BUPC-M
2 VicnonHeHwne no obnactu Ex
NPUMEHEeHNsA
3 | AnameTtp DN, G ot DN 10 go DN 300, ot G 3/4 noG2
C ChHBUY
[(]] Onanen (I'OCT 33239)
D2 ODnanen (EN 1092-1)
4 [MpucoegunHeHne K npoueccy 3 Praner (ASME B16.5)
(Tpybonposoay) P Pe3nboBOE
K Knamn
M MonouHnast my@dTa
0 Cr.20
5 | Marepwuan kopnyca [P 4 AISI 304
6 AISI 316L
[(i3) dTopomiact
6 | MaTepuan oyTepoBKu YV TToanyperan
C AISI 316L
c) 06 XH28M/JI[T
X Xacrtemaon C
7 | Matepunan anekTpoaos T Tutan
Ta Tanran
CT AISI 316L abpasuso-
CTOHNKOC INOKPBITHC
16, 25, 1,6 Mlla, 2,5 Mlla,
3 MakcumanbHoe pabouyee 40, 63 40 MITa, 6.3 Mra,
pasnexne, MAP 160, 250 16 MIla, 25 MIla
9 | CteneHb 3awwmnTbl 060N0YKHM 65, 66, 67 IP 65, 1P 66, IP 6/
tH 68 IP 68 (Tonbko miis I111P)
10 | AnanasoH BbIXOAHOro Toka, MA 8’% 61: %8
3000 Q3/Q:=(y/qi = 1000
3100 03/0Q:= 0,/0i =500;
11 Cepus 3200 Q.= /g, = 250
3300 Q3/Q.=q,/q; = 100/25;
12 | MorpelwHocTb 025, 05, 10, 200,25 %, 0,5 %, 1 %, 2%
13 Hanu4yne 3asemnsiowiero 0 HET
anekTpoga 1 eCTh
14 Moaynb BbICOKOro BXO4HOIo 0 HET
nmnegaxca (102 Om) 1 ecTh
K KommnakTtHoe
15 | UcnonHeHune (unmeepanvroe)
P PaznenpHoe (LX MeTpoB)
1 M 20x1,5
- BK-M20-16-MP16
16 | KabenbHbIn BBOA 2 (METAILIOPYKAB)
3 HecrangapTHbli

lNMpumeyaHue: N.14 — ANs XNOQKOCTEN C NPOBOANMOCTLIO Bbonee 2 MkCm/cMm.
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PykoBoacTBO no akcnnyatauum

AHBapb 2025

NPOAOOIMKEHUE NPUNOXEHUA 3 (Tabnuua 3.2)

®OPMA 3AKA3A pacxogomepa Ex B3pbIBO3aLUMULLEHHOIO UCMOSTHEHUA
BUPC-M | XX XXX [ XX | XXX XX | X | XXX] XX [ XX]|XXXX] XX | XX | XXXX] XX] XX | X
1 2 3 4 |5] 6 7 1|8 9 10 | 11| 12 13 |14]15] 16 17| 18 | 19
BUPC-M| Ex | 050 [®1|4|dr| C | 1| 40 | 67 | 42| 3300 | 05 |O|O|Exdb |IIC| T6 | K
Tabnuua
N;z IMapamerp Kopn Pacuiudposka
n/n
1 | Tum pacxogomepa BUPC-M
2 Hcnomnenue T10 o0acTn Ex
IPUMCHCHMS
ot DN 10 o DN 300,
3 | Amametp DN, G or G 3 10 G2
C CoHIBUY
D1 Omanen (1'OCT 33259)
4 |llpucoenunenme x  mporueccy %g q)CDnaHeulgEsll\\l/[ZIE:O]%Zl%l)S
(Tpybomposozy) P HaHege(?.L6OBoe =)
K Kitamn
M MonouHas my(dTa
0 Ct.20
5 | Marepuan kopmyca [1ITP 4 AlSI 304
§ AlSI 316L
D ()]
6 Matepuan GpyrepoBku yT HT()%DI/?%H;;%TH
C AISI 3161
9 06 XH28M/IT
X Xactemion C
7 Marepuan 31eKTpoI0B T Turan
Ta TanTan
CT AISI 316L ¢ abpasuBo-
CTOMKHM MOKPBITHEM
3 T 1 IJIOCKAas TOJIOBKa
HIT 5JICKTPOIOB 2 KOHUYECKas TOJIOBKa
16 1,6 Mlla
25 2,5 Mlla
9 MaxkcuMaibHOe pabouee 40 4.0 Mlla
nasnenue, MAP 63 6,3 Mlla
160 16 MIla
250 25 Mlla
65 IP 65
10 | Crenensp 3ammThl 000I0YKH 8675 :E gg
68 IP 68 (1111P)
11 | Jlmama3oH BBIXOJHOIO TOKa, MA g% g — %8
3000 0Q3/0Q1=qgp/gqi = 1000
3100 Q3/Q1=qgp/qi = 500;
12| Cepus 3200 O3/01= qplai = 250
3300 Q3/Q1=qgp/gr = 100/25
025 0,25 %
0
13 | IlorpemHoCTh 28 8’8 43
20 2,0 %
14 0 HET

62




PykoBoacTBO no akcnnyatauum

AHBapb 2025

Hanuuue 3a3eMJISIOIICTO 1
eCTh
AIEKTPOIA
15 Moayns  BBICOKOTO  BXOJHOTO 0 HCT
nMnenanca (10%2) 1 eCTb
Exdb, Exdbib, EXID — (razoBsble cpeabl)
16 | Bun B3pbiBosaluTLI EXth, EXIbtb — (mbl1eBbIE Cpeabl)
17 ['pynna B3PBIBO3AIMUIIEHHOTO ITA, IIB, IIC — (ra3oBble cpeabl)
000pYyTIOBAHUS IIA, IIIB, IIIC — (nbli1eBbIE cpeabl)
18 | TemmenarvoHLLi Kiiace T3, T4, T5,T6 - (ra3oBbie cpeabl)
patyp T85°C... T200°C - (nblieBbIe Cpeabl)
K KommakTHoe
19 | Ucnomanenue (unmezpanvroe)
P PaznenpHoe (LXX meTpoB)

[MpumedvaHue: * - npu 3akasze ¢ HART npoTokonom. TokoBbin Bbixog 4-20
MA, uHTepgenc RS-485, moaynb mHOMKauuu - nNo ymondanuto. n.14 — ans
XUOKOCTEN C anekTponpoBoauMmocTbio 6onee 2 MKCm/cM. be3 kabenbHoro
BBOAA - 3arnyLuka Ex.
n. 8 Tun anekTpogoBs, [1nockas ronoeka — (npedHasHa4vyeH Ons pabomsi ¢
8bICOKOabpa3usHbIMU XUOKOCMSMU), KOHMYecKaa ronoska — (0115 rnpoueccos co
CKITOHHOCMbIO K HanurnaHut. 3r1ekmpod ebicmyrnaem 8 rnomok, obecrieqyusas
€CmeCcmeeHHbIU o4Yuwarowult 3ghghekm 8 makux rpoueccax, Kak riacmosas
g8o0a ¢ codepxaHuem HeghmerpodyKmos).
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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

NMPUNOXEHUE U
(cnpaBo4HoOe)
KOHCTPYKTMBHOE UCNONMHEeHne KOMNaKTHOU Bepcum
pacxogomepa
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PucyHok N.1 YepTex B3pbIBO3aLLMTLI «B3pbIBOHENPOHUL@eMas obonoyka ("d")».
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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

NMPOOOITXEHUE NPUNTOXEHUA U
KOHCTPYKTMBHOE MCNONHEHME KOMMAKTHOW BEpCUN pacxogomMepa
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Ha nosepxHocmsix He Odornyckaomcsi 3abouHbl, mpewuHbl U Opyaue
oegpekmenl. AnemeHmsl [1[IP - obmomku 8036yx0eHuUss 3rekmpomazHuma,
8b1800bI CU2HaIIbHbIX 351eKMPOO08 MOKPbIMbI KOMayHOOM. BHympeHHUU o6bem
CmouKu  3anueaemcsi  KomrayHOoMm.  Yucrio  nosniHbIX — Hernpepbi8HbIX
HernospexX0eHHbIX HUMOK pe3bbbl 8 3auernnieHuu ecex pe3bbosbix
83pbIBOHENPOHUUaeMbIX COeOUHeHUU = 5.

PucyHok N.2 YepTex B3pbIBO3aLLNTbI «B3pbIBOHENPOHUL@eMasn obonoyka ("d")».
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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

NMPUINOXEHUE K
(cnpaBo4HOE)
KOHCTpYyKTMBHOE UcnornHeHue pa3geribHOM KOMMNOHOBKMU
pacxogomepa
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PucyHok K.1 YepTex B3pbIBO3aLLNTLI «B3pbIBOHENPOHMLL@eMast obonoyka ("d")».
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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

NMPOOOINKXEHUE NMPUNOXEHUA K
KOHCTPYKTMBHOE MCNOMNHEHMe pa3fenbHON KOMMOHOBKM pacxogomMepa
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[NepsuyHbIl npeobpasosamerb pa3HeceH ¢ M. Ces3b ocywecmearnsemcsi
yepe3 MOOyrib KoMMymauuu kabesribHObIM coeduHeHuem. OM ocHauweH
UHOUKamopoMm U ormu4ecKkou Krnasuamypou.

PucyHok K.2 YepTex B3pbiBO3aLMThLI «B3pbIBOHENPOHMLUAemMas obonouka ("d")»
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PykoBoacTBO No aKkcnnyaTtauuu AHBapb 2025

NMPUNOXEHUE M (cnpaBo4yHoe)
Koabl MOHTaXHbIX KPOHLUTEMHOB
(npn pazpgenbHOM Bepcumn pacxopomepa)
Tabnuya M.1

Koo | HammeHoBaHue NcnonHeHune

KpOHWTENH ans
KT KpensieHnsa Ha
Tpybe
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