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PykoBoacTBO no akcnnyaTtauuu ABrycT 2025

HacTosulee pykoBoACTBO MO 3Kcnsiyatauuu (ganee no Tekcty - PI)
pacnpocTtpaHdaeTcs Ha pacxogomepbl-cyeTynkn BUPC-M ucnonHenus Ex
(Oanee no TekcTy — pacxogomMepbl).

P3 npegHasHayeHo [Ans  O3HAKOMMEHUS  OOCHYXKMBAIOLLLErO
nepcoHana C TEeXHUWYECKMMM [OaHHbIMK, MOPSOAKOM  MOHTaxa U
aKkcnnyaTauum pacxogoMepa-cyeTumka. PO gaBnsietca HeoTbemmnemowm
YacTblo pacxogoMepa, COXpaHATb ero Ans AanbHenLero Ncronb3oBaHus.

Pacxogomepbl - cyeTdynkum  anektpomarHutHole BUPC-M-Ex
npoussogctea OO0 "BOIME3JHEPIO", r. MuHck, Pecnybnuka benapyce,
3aperucTpmpoBaHbl B ['ocpeecTpe cpeacTB U3MepPEHUN:

— Pecny6nuka benapyck - Ne PE03 07 6017 21;

— Poccuimnckon ®egepaumm - Ne 84820-22 01.03.2022 ;

— Pecnybnunkun KaszaxctaH - Ne KZ.02.03.07898 - 2022 9.12.2022 .

— Pecny6bnunkn Y3bekucraH - Ne UZ — 02-2.0572 ot 17.02.2025 .

Cuctema meHepxkmeHTa kadectBa OOO «BoressHepro» npusHaHa
cooTBeTCTBYOWEN TpeboBaHmam ctaHgapTta 1ISO 9001:2015. CepTtudumkaTr
AC «Pyccknin Pernctp Ne BY/112 05.01.116.01 00052 o1 20.02.2024 r.

Pacxogomepbl-cHeTYMKM COOTBETCTBYIOT TpeboBaHNsM
HOPMAaTUBHbIX TEXHUYECKMNX JOKYMEHTOB:

— TexHuyeckoro pernameHta TamoxeHHoro cot3a 012/2011 «O
6e3onacHocTn paboTbl BO B3pbLIBOOMACHbLIX Cpeaaxy;

— TexHunyeckoro pernameHta TamoxeHHoro cot3a 020/2011
«OneKkTpoMarHMTHagd COBMECTUMOCTb TEXHUYECKUX CPeaCTBY;

— TexHuyeckoro pernameHta TamoxeHHoro coto3a 004/2011 «O
6e30MnacHOCTN HU3KOBOSIbTHOMO 000PYAOBaHUSAY;

— TexHuyeckoro pernameHta TamoxeHHoro coto3a 032/2013 «O
6e3sonacHocTn  obopyaoBaHud, paboTawowero nog  M36bITOYHbIM
OaBIEHNEMY;

— TY BY 101138220.016-2016 «Pacxogomepbl — CYETYMKK
anektpomarHutHole BUPC-M. TexHunyeckne ycrnoBus»;

—FOCT 12997-84 «MN3penuna 'CI1. Obwne TeXHNYECKUE YCIOBUAY;

— FTOCT P 52931-2008 «[Mpnbopbl KOHTPONA U perynmpoBaHng
TexHonornyeckux npoveccoB. OOLLME TEXHUYECKME YCIIOBUSAY;

— [OCT 14254 — 2015 «CteneHn 3awuTtbl, obecneymBaemblie
obonoykamu (Koa IP)»;

— [OCT ISO 4064-1-2017 «C4YeTuymkn xonogHom NUTbLEBOW BOAbI U
ropsiyuen Bogbl. Yactb 1. MeTponiormyeckme n TexHm4yeckme TpeboBaHmsay.
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Pa3peme|-me Ha NnpMMeHeHune.

Pacxogomepbl-cyuetunkn BUPC-M-Ex Bo  B3pbiBO3aALUMLLEHHOM
MCMOMNHEHUN OonyLeHbl K NPUMEHEHUIO Ha OMacHbIX MPOM3BOACTBEHHbIX
00BEKTOB M (MNK) NOoTeHUMarbHO OMACHbIX OOBLEKTOB B COOTBETCTBUU C
TexHunyecknm pernameHToM TamoxeHHoro cot3a «O 6e3onacHocTH
obopyaoBaHua gnsa paboTbl BO B3pbliBooOnacHbix cpepax» (TP TC -
012/2011).

3Hak EAC ygoctoBepdaeT COOTBETCTBME pacxogomMepa TpeboBaHusaM
EBpasuiickon akoHommnyeckon kommccum (E3K).

JKkcnnyatauMoHHasa 6e30nacHOCTb

Pacxogomepbl nocTtaBnsawTca noTpedbutento B ©Oe3onacHom Ans
aKcnsyataumm COCTOSTHUM.

kcnnyaTtaumsa pacxogomepa gonycKaeTcsa TOMbKO B UCMPaBHOM, He
npeacTaBnsaoLWwemM OnacHOCTb COCTOAHUN.

N3rotoButenb He HeceT OTBETCTBEHHOCTU 3a MOBpeXaeHud,
Bbl3BaHHbIE HEMNPaBWUIIbHbIM  UCMOSIb30BAaHNEM WM UCMNOSb30BaHNEM
n3genust He No Ha3HaYeHUHo.

[Mpn noBpexageHnn pacxogomepa BO3MOXKHO NOSIBfIEHNWE Ha HEM U B
OKpyXallwen cpefe arpeccuBHOM TexHOSormyeckonm cpenbl  nog
N30bITOYHBLIM JaBNEeHNEM U/UNKN C NOBbLILLEHHOW TEMMEpPaTypPOMn.

[Mpy noBbILWWEHHOW TemnepaTtype W3MepseMoOn XUOKOCTU  Ons
npegoTBpalleHnst oxora Heobxogumo  obecneuntb  3aWmTy  OT
NPUKOCHOBEHUS K pacxogomepy!

NHdopmauma no pacxogomMmepam, He Bowewas B Hactosuwee PO
AocTynHa ans 6ecnnaTtHoOn 3arpys3kn Ha canTe: www.vogez.by

Mpounssoautens - OO0 «BOM'E33HEPIO»
220028, Pecnybnuka benapycb, MuHckas obn., r. MnHck, yn. bopoguHckas,
200, Ten./pakc +375 (17) 27-27-111, e-mail: vogez@vogez.by

OduumnanbHbin npegctaButens B Poccuinckon deaepauum:
OO0 «BOIN'E33HEPI O»
125362, r. MockBa, CTpouTtenbHbIn Np-4., 4. 7A, kopn. 28 -104
Ten.: +7 (495) 363-56-50, 2210174 e-mail: vogez-russia@vogez.by

CepBucHasa cnyxba

Ona nonyvyeHuUs TEeXHUYECKOM W UHOW MHJopMauMn MOXHO
0bpaTUTbCS B CEPBUCHYIO CryXOY:

220028, Pecnybnuka benapycb, MwuHckas ob6n., r. MwuHck, 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 OBNNIACTb NPUMEHEHUA

1.1 Pacxogomepbl-CHETUYMKN 3NEeKTPOMarHUTHbIE BUPC-M
ncnosHeHnss  «Ex»  npegHasHavyeHbl AN KOMMEPYECKOro U
TEXHOMOrMM4YeCKoro namepeHmst oobema n 06B-EMHOIO pacxona XUaKocTen
B 3anofIHEHHbIX TpybonpoBoaax, MHANLMPOBAHUSA U Npeobpa3oBaHUs 3TUX
BESIMYNH B YHUPUUMPOBAHHbIE YACTOTHLIW, WMMYMbCHbLIA, TOKOBbLIA W
LUMpOBbLIE AMEeKTpUYeCcKme curHarsboi.

1.2 Pacxogomepbl U3MepAOT 06beEM M 0OBbEMHBIN  pacxon
9J1IEKTPONPOBOASALLNX XKUOKOCTEN, B TOM YMCIIEe aKyCTUYECKN HEMPO3paYHbIX,
C coaep>xaHMeM MeXaHUYECKNX NPUMECEN:

- FOpFI‘-IGVI N XONoaHoOu BoAbl, B TOM YuMCe NMMTbEBON BOAbI;

— pasnU4HbIX XXWOKOCTEN U PacTBOPOB, B TOM YUCIE arpecCuBHbIX
(KUCNMOTHbIX, LIENOYHbIX W T.M.), B3BeceW, LWmnamoB, nynbn (B T.4.
abpa3snBHbIX), CTOYHbIX BOJ;

- (hapmaueBTUYECKUX cped, MULIEBLIX M HEMULLEBbLIX MNPOAYKTOB
(MONOKO, COKM, CUPONbI, KETYYNbI U T.M.);

— Xunakocten c anekTtporipoBoaHoctblo bonee 20 mkCm/cm (6onee
2 MKCM™ - onumq).
1.3 Pacxogomepsbl BbIMNOMHAKT!

- n3mepeHune obema n 06bLEMHOro pacxoga B nNPsMOM N PEBEPCHOM
HanpaBieHNAX NOTOKA, KOHTPOSIb 3anofiHEHUsT TPyDOoNpoBoaa XNOKOCTbIO;

— BblUUCIIEHME o0OOBbEMA HapactTaowmMm UTOroMm an4da ripamMoro u
peBepCcHOro Hal'lpaBJ'IeHI/IIZ NOTOKa, BeaAeHNne apxmnBa NTONOBbIX AaHHbIX;

— Ao3npoBaHmne 3agaHHOro obvema B pexnmMme «CtTapT - CTOM»,
— KOHTPOIJ1b, UHOULUUNPOBAHNE, apXmnUBmMpoBaHmne OLINBOK N3MEPEHNA,

- nepegavy M3MeEpUTENbHOMW U OMarHOCTMYEeCcKon uHopmaumm Ha
BHELLHME YCTPOMCTBA Yepe3 AUCKPETHbIE M TOKOBbIN BbIXOAbl, U 4epes
undpoBble MHTepdrencol (B ToM yncne Yyepe3s HART nHTepdenc).

14 Pacxogomepbl AonyLleHbl K NPUMEHEHMIO BO
B3PbIBOMNOXAPOONaCHbIX  MOMELLEHNAX  MNpeanpuaTtum  XMMUYECKOW,
HeddTEXUMUYECKON,  rasonepepadbaTbiBalOlle, B  SHEPreTU4EeCcKoWn,
nuuweBoun, nepepabaTbliBatoLLEN NPOMbILLIIEHHOCTN.
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2 TEXHWYECKUE XAPAKTEPUCTUKH

2.1 OCHOBHble TexXHUYECKMe XapakTepuUCTUKM pacxogoMepoB

npuBeaeHbl B Tabnuue 1.

Tabnuua 1
TexHn4Yeckne xapakTepuUCTUKU 3HauyeHue
EonHuubl nsmepeHns obbema (Macchbl) m3, rn, pan, n, T, Kr
[lnanasoH YacToTHOro curHana, 'y 10000
[AnanasoH MMNynbCHOro curHana, n/umn 0,001- 100
[nanasoH namepeHus pacxoga, Qs/Q1 1000:1
BxoaHon nmnenaHc anektpoaos, Om 10° (10" — onuus)
Hanuuune 3azemnsiollero anekrpoaa Onuus

[lmanasoH TOKOBOro BbIXOQHOIoO curHana, MA

4 -20 (0 - 20 — onuwng)

OnpegeneHne HanNU4nsa XNOKoCcTun

B Tpybonposoae, 3arpAa3HeEHNS ANEKTPOA0B KoHayKTomeTpu4eckoe
Tun n paspsgHoOCTb MHAMKaTopa LCD 2x16
KnaBsnaTtypa 4-x KHONoOYHas onTuyeckas
Tun nuTepdencos RS-485, HART
[MpoTokon obmeHa ans nHtepdenca RS-485 MODBUS RTU
[nnHa nnHum ceasun nHtepgenca RS-485, m 1200
Hannune apxmsa Onumsa
Hanuume pyHKUMKM 0o3npoBaHnNsA Ectb
CreneHb 3awmTtbl obonoyek no NOCT 14254 IP65/66, IP67, IP68
YCTONYMBOCTb K CMHYcoMaanbHON BUGpaumnm N2, /2

no FOCT P 52931 (TOCT 12997) ’

Knacc no SMC no NOCT ISO 4064 E2
KomnoHoBKka pacxogomepa KomnakTHas, pasgenbHas
YpnaneHune C?M oT MNP npwu 50
pas3gesibHOM KOMMOHOBKE, M, He Boree

HanpsxxeHne nutaHns NOCTOAHHOIoO Toka, B 21,5-26,5
SJ'IeKTpVI*-IeCKaFIUI'IpOLIHOCTb n3onauum 500
raribBaHM4eCKOW pa3BA3kN NUTaHus, B

CpenHun cpok crnyxobl, net 12
HapaboTtka Ha oTkas, 4 75000

Cpok cnyx6bl no TP TC 012/2011, net 12
HasHaudeHHbIn pecypc no FOCT 33272, net 10
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2.2 KOHCTPYKUMSA U YCTPOUCTBO

2.2.1 Pacxogomepbl COCTOAT M3 MEpBUYHOrO npeobpasoBaTtens
pacxoga (IMMNP) n anektpoHHoro moaynsa (OM). lNMpoTtoyHasa yacteb [P
dyTepoBaHa aNEeKTPOM30SIALUMOHHBIM MaTeEPMAnom. SIIEKTPOHHbLIN MOAY b
pasMellleH B repMeTU4HOM Kopnyce, U UMeeT OTBEpCTUs C pe3bboMu
M20x1,5 anga ycTaHOBKN KabesbHbIX BBOAOB UMK 3arnyLuek.

2.2.2 B 3aBucumoctn OT Tuna npucoeguHeHunsa K TpybonpoBoay
pacxogoMepbl BbiMyCKalOTCS B KOHCTPYKTMBAX, YKa3aHHbIX B Tabnuvue 2.

Tabnuua 2
KOHCTpyKTUB DN nnn G* MAP (PN), Mla
dnaHuesoe (P) 15 - 300 1.0,1.6, 2.5, 4.0, 6.3
CoaHpgsud (MexdnaHuyesoe) C 10 - 100 1.6, 2.5, 16, 25
Pesb6oBoe (P) (10 - 40mm) G',-G2 |16, 2.5
Knamn (K) 10 - 100 1.6, 2.5
Mono4yHasa mydpTa (M) 15 - 150 1.6, 2.5

2.2.3 NpumeHsiemble donaHubl cootBeTcTBYOT TOCT 33259, EN 1092,
ANSI/ASME B16.5.

2.2.4 Pacxogomepbl MOryT MMETb KOMMAKTHYK WU pasfenbHyro
KOMMOHOBKY. [1py KOMNakTHOW KOMIMOHOBKE 3JIEKTPOHHbLIN Moayrb (OM)
yctaHaBnunsaetcsa Ha ctonke lNIMNP (PucyHok W.1 TMpunoxeHna ).

Mpn pasgenbHon komnoHoBke OM coeguHsietca ¢ [P rubkon
BCTaBKOM C COeuVHUTENbHbIMW Kabenamu 4epe3 coefuHUTerbHble
KOpoOKM C BMAOM 3awWwmTbl "B3pblBOHENpPOHUUaemMas obonodvka "d" c
pesbbonn M20x1,5 gna yctaHoBkum kabenbHbiX BBOAOB (PucyHok K.1
MpunoxeHna K). lMNpumeHsieMbin Kabenb — TOSMIbKO PEKOMEHAOBaHHbIN
npousBoguTenem. YaoaneHme Ha pacctosiHne He 6onee 50 m.

2.2.5 Matepuanbl, NpUMeHAeMble NPU W3rOTOBMEHUN COCTaBHbIX
YacTen pacxogoMepoB, NpuBeaeHsl B Tabnuue 3.

Tabnuya 3

AlISI316L (X17H13M2T), 06XH28MAT,
TanTtan, TutaH, Xactennon C, AlSI316L
C abpasnBOCTONKUM NOKPbITUEM,
Hukensb,

Kopnyc npoTo4yHoOu 4Yactu AISI 304 (08X18H10), AISI316L
dyTepoBka npoToyHom YacTtu | Ptoponnact ®-4, PTFE, lNonuypeTtaH
Kopniyc ININP pacxopgomepa | Yrnepoaucrtas cranb, AlSI304, AlSI316

Kopnyc OM, coeanHnTenbHas Cunymun ADC-12
kopobka CK

QnekTpoabl

2.2.6 Kopnyca 13 yrnepogucton ctanm U CUiiyMuHa OKpallmMBaroTCA
ABYXKOMMNOHEHTHOM noninypeTaHoBon amMarsbio TonwmnHon 100120 Mkm.

MaTepuan anekTpoaoB U (PyTepoOBKU yKasbliBaeTCA B MacrnopTte Ha
pacxoLoMep 1 B MAapKUPOBKE Ha Kopnyce pacxogomepa.

6
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2.3 NMNapameTpbl NU3MepsAeMON N OKpYXKalLen cpeabl

2.3.1 TlapameTpbl M3MepdeMon U OKpyXawlen cpenbl yKasaHbl B
Tabnuue 4.
Tabnuua 4
TemnepaTtypa namepsiemon cpeapbi:
— pasgenbHOW KOMMOHoBKKY, °C oT muHyc 30 go nntoc 160
— KOMMAKTHOM KOMMNOHOBKU, °C
TemnepaTtypa namepsaemomn cpeapl:

— C (pyTepoBKon N3 pToponsiacTos oT munHyc 30 go nntoc 160
— C (pyTepoBKOU N3 nonmypeTaHa OT MUHYyC 5 go nntoc 70
YaenbHasa anekTponpoBoAHOCTb
*Xnakoctn, MKCm/cm = 20 (= 5 onuuns)
[[a3oBble BKMOYEHUSA B cpeae, % oT obbema <2
TBepable BKNoYeHNs B cpeae, % oT obbema <5
[pynna wucnonHeHust Mo Temnepatype W
BNaXXHOCTWN OKpyxatowero Bosgyxa no NOCT C2

P 52931 (TOCT 12997)

[dnana3oH Temnepatyp  OKpyXatoLlen
cpeabl, °C

ATmocdepHoe gasneHue, klla ot 84 no 106,7
OTHOCUTENbHaA BNaXXHOCTb BO3ayxa Npu <100
Temnepatype 30 °C (c koHaeHcaumen), % B
Knumatunyeckue ycrnoBus npu 0
akcninyataummn no NOCT ISO 4064-2017
lpumeyaHue: B duanazoHe memnepamyp om muHyc 35 °C 0o mMuHyc
40 °C 803MOXHO CHUXeHUe KoOHmpacmyHocmu u bbicmpodelticmeusi
uHOukamopa. [lpu ucnonb3o8aHUU mMepmMoYexrioe — Ouarna3oH
mewmrepamyp okpyxarowel cpedbl om muHyc 60 °C do nnroc 70 °C.

oT MuHyc 40 go nntoc 70"

2.4 Cepumn pacxogomeposB

241 Tlo TexHW4YeCcKMM W METPOSIOTMYECKUM XapaKTepucTuKam
pacxogoMepbl nNoapasfdensiTcsd Ha cepuu, YcrioBHoe o06o3HayeHune
KOTOPbIX NpeacTaBnseT cobom YeTblpexaHayHbl UnMdpoBOM Ko,

1) NepBaga unpa koga - COOTBETCTBME CTaHOAAPTY:

— 3XXX - cootBetcTtByeT ogHoBpeMeHHO [OCT ISO 4064-2017,
FOCT EN 1434-2018 u TY BY 101138220.016-2016 B 4acTu NOrpeLlHOCTM.

2) Btopas uudpa koga - Oumana3oH KU3MepeHus pacxoga B
COOTBETCTBUM C Tabnuuen 5.

2.4.2 TlorpelwlHOCTM  U3MepeHna  ONs  pasfuydHbiX  Cepun
npeacTtasneHbl B Tabnuue 11.
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2.4.3 HoMunHanbHbIEe AnamMeTpbl pacXxo4oMepPoOB N COOTBETCTBYHOLME
MM 3HaYeHNA pacxogoB NpeacTaBneHbl B Tabnuue 5.

Tabnuua 5
[MpucoegnHeHne Mo F'OCT 1SO 4064-1
= ) 1 A
8852z |28 5|20z |28 3 woomir
Onarey |Pessba| S § 5| TS5 | 885225 =8 V'M”Y{'bca’
DN G § ncs)_é ag_ § ] § >CS)- g g § ] (z) 12_ él J'I/I/I\I</II'I
=:°|277 23298923
Cepusa 31XX Q3/Q1 =500
10 | G%B | 0.005 | 0008 | - 25 | 3.125
15 | G%B | 0.0126|0.02016| - 6.3 |7.875| 0001
20 | G1B| 002 | 0032 | - 10 | 125 | 0,01
25 |G1%B| 0.032 | 0.0512 | - 16 | 20 0.1
32 |G1%B| 0.05 | 0.08 i 25 [3125| 1,0
40 | G2B | 0.08 | 0.128 | - 40 | 50
50 ~ 10126 | 02016 | - 63 | 78.75| 001
65 i 02 | 032 = | 100 | 125 0.1
80 = | 032 | 0512 | - | 160 | 200 1.0
100 i 05 | 08 - | 250 | 3125 10,0
125 3 08 | 128 ~ | 400 | 500
150 - | 126 | 2016 | - | 630 | 787.5 (1)’(1)
200 i 2 3.2 - 11000 [ 1250 | o
250 i 32 | 512 ~_ [ 1600 [ 2000 | 155
300 i 5 8 | 2500 | 3125
Cepuna 32XX Q3/Q1 = 250
10 | G5B 001 | 0016 | - 25 | 3.125
15 | G%B | 0.0252]0.04032| - 6.3 |7.875| 0001
20 | G1B| 004 | 0064 | - 10 | 125 | 0,01
25 |G1%B| 0.064 | 01024 | - 16 | 20 0.1
32 |G1%B| 041 | 0.16 i 25 |3125| 10
40 | G2B | 016 | 0256 | - 40 | 50
50 - 10252 | 04032 | - 63 |78.75| 001
65 i 04 | 064 ~ | 100 | 125 0.1
80 = [ 064 | 1024 | - | 160 | 200 1.0
100 i 1 1.6 ~ | 250 | 3125 10,0
125 i 16 | 2.56 | 400 | 500
150 _ | 252 | 4032 | - | 630 | 7875 ‘1)’(1)
200 i 4 6.4 - [1000 [ 1250 | 0
250 i 64 | 10.24 | - | 1600 | 2000 | 145
300 i 10 16 ~ | 2500 | 3125
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[MpogomkeHne Tabnunubl 5

MpucoeauHeHne Mo NOCT ISO 4064-1
) s Y
,§ = % = ’g BecoBon
n -
592 | 557 | 252|252 | 252 |
®naHeu |Pesbba | G &'s oRs §xXs |Zxs g xs |VMIyneCa,
DN G S < AR IGcc |2®s =8 < Kv
o0 | 200 [ 520 |80 Qo0 n/vmn
= = L = §

Cepuna 33XX Q3/Q1 =100

10 |G%2B | 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/| 016 | 0256 | 0.8 16 20 0,1

32 |G1%B| 0.25 0.4 1.25 25 31.25 1,0

40 | G2B | 04 0.64 2 40 50

50 - 063 | 1.008 | 3.15 63 | 7875 | 001
65 ] 1 1.6 5 100 125 0,1

80 - 1.6 2.56 8 160 200 1,0

100 - 2.5 4 12.5 250 | 312.5 10,0
125 - 4 6.4 20 400 500

150 - 63 | 1008 | 315 | 630 | 787.5 0,1

200 | - 10 16 50 | 1000 | 1250 11600
250 ] 16 256 80 1600 | 2000 100
300 - 25 40 125 | 2500 | 3125

2.4.4 Pacxogomepbl BCEX CEPUN, B 3aBUCUMOCTU OT HACTPOEK, MOryT
n3mepaTe U mHamumpoBaTtb pacxoq B amanasoHe 2000:1 - oT Quae 4O
Qorceun = 0,0005 Quace.

2.4.5 B tabnuue 6 ykasaHbl 3Ha4YeHusl pacxoga ¢ HOPMUPOBAHHOM
OTHOCUTESIbHOW NOrPELLUHOCTLIO.

2.4.6 HoMunHanbHbIE AnaMeTpbl pacXo4oMeEPOB N COOTBETCTBYHOLLIME
UM 3HayeHust pacxopos, cootBeTcTBytowmne [OCT ISO 4064-2017,
npeactasneHbl B Tabnuue J1.1 Mpunoxenus J1.
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2.5 TexHU4YecKune XapakTepuCTuKn no B3pbiBO3aliunTe

2.5.1 Pacxogomepbl wucrnonHeHnss ExX B 4yacTum B3pbIBO3ALUUTHI
cooteeTtcTBytoT [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 TUCLU.407312.101-999, TY Pb 101138220.016-2016, TOCT IEC
61241-1-1, TOCT IEC 60079-14.

Pacxogomepbl  u3rotaBnmuBalTCA C  MPUMEHEHMEM  BUOOB
B3pbiBO3awmntel no [OCT 31610.0 (IEC 60079-0). Pacxogomepbl
cootBeTcTBYIOT Il 1 |lII rpynnam B3pbiBO3aLLMLLEHHOrO 0OOpyaoBaHNA AN
BHYTPEHHNX 1 HapyXHbix ycTaHoBok TOCT 31610.0 (IEC 60079-0).

2.5.2 Pacxogoomepbl UCNOMHEHNA EX 3rotaBnnBaroTCA:

1) ¢ BUAOM B3pbIBO3aLLNTLI "B3PbIBOHENPOHULI@eMble 0605104kn "d" 1
«3alUnTon OT BOCMSIAMEHEHMSa nMbinn obonovkamu «t» MapKMpPOBKOM
B3pbIBO3aALUNTDI:

1Ex db lIC 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 MOCT IEC 60079-1, TOCT IEC 60079-31.

2) C BMAOM B3pbIBO3aLLNTLI «MCKpobe3onacHada anekTpuyeckasa Lenb
«i» YPOBHSA «ib» U MapKNPOBKOM B3PbIBO3ALLNTLI:

1Ex ib lIB T6...T3 Gb X, 1Ex ib IIA T6...T3 Gb X,
Ex ib 1B T85°C...T200°C Db X, Ex ib IlIA T85°C...T200°C Db X

no NOCT 31610.11 (IEC 60079-11).

3) C COBMELLEHHbIMU BbllLieyKa3aHHbIMW BUOAMW B3pPbIBO3aLLMTbI U
MapKUPOBKOW B3PbIBO3aLUUTHI:

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

Ex ib tb llIB T85°C...T200°C Db X, Ex ib tb IlIA T85°C...T200°C Db X.

4) c pasgenbHOM KOMMOHOBKOM - C  BMOOM  B3PbIBO3ALLUTDI
"B3pbIBOHENPOHNLAEMbIEe 060noYkn "d" 1 «3awmuTon OoT BOCMaMeHEHUS
NbInin obonoykamm «t» MapKkMpoBKOW B3PbIBO3aALLMTHI:

1Ex db IIC T6...T3 Gb X, Ex tb 11IC T85°C...T200°C Db X

253 3Hak «X» B MapKMpoBKe B3pbIBO3aALUUTbI O3Ha4aeT
HeobXo4MMOCTb COBNAeHUs cneumanbHbIX YCAOBUI NPU aKCnyaTauuu:

- nnTaHue pacxogomepoB c BNOOM B3pbIBO3ALLNTDI
«nckpobesonacHas anekTpuyeckasi Lernb «i» - OT UICTOYHUKA NUTaAHUS UIn
bapbepa 6e3onacHoCTW, MMEKWUX  OeUucTByloWwun  cepTudukaT
cootBeTcTBus TP TC 012/2011, EX-MapKNpoBKYy;

10
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- MOAOKIOYEHNE UHTEPAENCHBIX LENen pacxogoMepoB C BUOOM
B3PbIBO3aLLNTLI «MCKpobesonacHasa anekTpuyeckasi uUenb «i» - 4yepes
Gapbepbl  6e3onacHoCTW, uUMewwmMe  OeUcTBywWMn  cepTudukar
cooTtBeTcTBUA TpebosaHuam TP TC 012/2011, cooTtBeTcTByloWwyO0 EX-
MapKUPOBKY;

- npumeHeHne Ex-kabenbHbiX BBOAOB, 3arnyllek ¢ AEWCTBYHOLWMM
ceptudumkatom cootBetctBua TP TC 012/2011 ¢ COOTBETCTBYHOLLEN
0obnacTtbl0 NPUMMEHEHUST U BUOOM B3pPbIBO3aAWMUTbI. TemnepaTypHbIN

AvanasoH npu 3Kcnnyatauun v Opyrne XapakTepucTukn He [OMXHbl
yXyaLaTb XapakTePUCTUKN PACXOLOMEPOB;

- pacxogomepbl C kopnycom 3M K3 aniMUHMEBOro cnnaea,
NpMMeHsieMble BO B3pbIBOONACHOW 30He krnacca 1, BO wusbexaHue
OMacHOCTM BO3ropaHust oT PPUKLIMOHHBIX UCKP, 0OpasyoLLnXcs Npu TPEHUN
NN coyaapeHnn aetanemn, criegyet obeperatb OT MeXaHUYEeCcKUX yaapoB;

- He Oonyckatb PpEMOHT pacxoaoMepoB Ha MECTE 3KCrJiyaTtaunu,
- OTKMW4YeHne " nMNnoakKnyeHne pacxogomMepoB BbIMNMOJIHATL Tpn
OTCYTCTBUN HaNpsaXeHnq nnuTaHn,

- HaJeXHOo 3a3eMNATb pacxogoMep nepes aKcnnyaTtalunen.

254 OrtcytctBne 3Haka «X» B MapKMpoOBKe  O3Ha4daeT
HeNnpUMeHAeMOCTb TPpeboBaHNN NU3NOXEHHbIX B N 2.5.3.

2.5.5 DnekTpunyeckne nckpobesonacHole napameTpbl Lenen nuTaHus
pacxo4oMepoB UCMONHeEHUss Ex ¢ BMaom B3pbiBO3aWmUThl «ibx»:

MakcnmanbsHoe HanpsxeHne nutaHma Ui = 27 B;
MakcumanbHbI noTpebnaemMbln Tok nutanus li = 0,32A;
MakcumanbsHaga notpebnsemas MowHocTb Pi = 6 BT;
MakcnmarnbHas BHYTpeHHsst eMkocTb Ci = 0,045 MkD;
MakcnmarnbHas BHYTPeHHAS NHOYKTUBHOCTL Li = 0,550 mIH.

2.5.6 DnekTponuTtaHme pacxogoMepoB C BUAamMm B3pbIBO3aWmMThI «db,
tb» [OMKHO COOTBETCTBOBATbL HOMUHANbLHOMY HanpsXXeHuto nutaHna 24 B
NOCTOSIHHOrO TOKa (B AnanasoHe ot 21,5 go 26,5 B) ansa rpynn 1l n 11l

2.5.7 Pacxogomepsbl NCNOMNHEHUA EX N3rotaBnmnBaloTCA Takke B

oBLLenpoOMbILLNIEHHOM UCMONHEHUKN, TpeboBaHus no n. 2.5.1-2.5.6 He
NPUMEHSAIOTCS.

SﬂeKTpOﬂMTaHMe pacxogomepoB O6I.I.l,eI'IpOMbILIJJ'IeHHOFO
MCMNOJTHEHNA:

- nepemMeHHbIn Tok — 220 B, 50 Iy
- NOCTOSIHHbIN TOK - 24-26,5 B

11
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2.5.7 NckpobesonacHble napamMeTpbl ANg UHTEPAENCHBIX LEenen:
apameTpbl | Ui, B | li, A | Ci, Li, | Uo, lo, Co, Lo,

Llenn Mk | MIH| B A MK | MIH
ToKOBbIV BbIXO[, 39,6 ([0.099| O 0 25 [0.099 |0.125 |0.006
RS - 485 7.59 10.123| O 0 5.1 10.123 |0.0002 |0.003

[Mporpammupyembin
BbIX0[
[Mporpammupyemblin
BXOA

24 10,084, O 0 - - - -

24 10,012, O 0 - - - -

2.5.8 Pacxogomepbl ncnonHeHns «Ex» cootBeTCcTBYIOT TpEOOBAHMAM
TP TC 012/2011 n moryT NpUMeHATbLCA B COOTBETCTBUU C EX-MapKMpoBKOW:

- BO B3pbIBOOMNACHbIX ra3oBbIX cpedax, 30Hax (30Ha knacca 1, 30Ha
Knacca 2), B cootBeTctBum ¢ TpeboBaHmamm FOCT IEC 60079-10-1, TOCT
IEC 60079-14;

- B 30Hax, onacHbIX MO BOCMaMEHEHUIO FOpoYEN Nblfn (30Ha Knacca
21, 30Ha knacca 22) B cootBetcTBun ¢ TpedoBaHmem NOCT IEC 61241-1-
2, TOCT IEC 60079-14 w ppyrux OOKYMEHTOB, pernameHTUpYoLmx
NpUMeHeHne 3aNekTpoobopyaoBaHMs BO B3PbIBOOMACHbLIX 30HAX.

2.5.9 Pacxogomepbl wucnonHeHms Ex npu noctaBke Ha A3C
oTHocATcs K 4 knaccy ©6esonacHoctn no TKM 170 (4 kateropun
obecneyeHunst kKayecTsa).

2.5.10 Pacxogomepbl ncnonHeHnst Ex gonyckaetcss NPUMEHATb Ha
cecMmocTomkocte 9 6annos no wkane MSK-64 npu yctaHoBke Han
Hyneson oTmeTkon Ao 70 m no NOCT 30546 yacTb 1, YyacTb 2, YacTb 3.

2.5.11 Pacxogomepbl Ex no NOCT 27.003 oTHOCATCS K MU3Oenusam
KOHKPETHOI0 HasHayYeHUs HenpepbIBHOrO NPUMEHEHUS, PEMOHTUPYEMbIM
NN HEPEMOHTUPYEMBIM, B 3aBMCMMOCTU OT KOHCTPYKTUBA.

2.5.12 3aBUCMMOCTb TeMmnepaTypHOro krnacca pacxodoMepoB OT

MakcMMarnibHOW TemnepaTtypbl U3MepseMon cpegbl W AuanasoH
TemnepaTypbl OKpy>xXatoLen cpeabl NpuseaeHa B Tabnuue 6.
Tabnuua 6
MakcnmanbHas
T [vana3oH Temnepatyp| Temnepartyp-
ntepa TemnepaTtypa y y
y oKpy>KatoLien cpebl HbIN Kriacc
namepsiemMon cpeabl

T3 nntoc 160 °C T3

T4 nntoc 125 °C oT muHyc 40°C go T4

T5 nsitoc 85 °C nntoc 70 °C T5

T6 nntoc 70 °C T6

12
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2.6 O6ecneyeHne B3pbIBO3aLMUTDI

2.6.1 B3pbiBO3aLLULLEHHOCTb PaAcCXo4oMepOoB WUCMNOMHEeHna «Ex» c
BNOOM B3PbIBO3aLLNTbLI B3PbIBOHENPOHMLAEMbIE 060NOYKM «d» C YPOBHEM
3awmnTbl «db» obecnedyeHa 3aknOYEHUEM 3IMEKTPUYECKMX LUenen BO
B3PbIBOHEMPOHMLAEMYI0 060MN0YKY, BbIAEPXKMBAKOLLYIO JaBEeHNe B3pbliBa U
NCKITIOHaloLLYIo nepeaady B3pbiBa B OKpYXKatoLLyHO B3pbIBOOMNACHYHO cpeay,
YTO rapaHTMpoBaHO KOHCTpyKumen B cootBetcTBum ¢ FOCT IEC 60079-1.
Ob6onouyka BblaepxmnBaeT ncnoitTatenoHoe gasnenune 3,0 Mla 6onee 60 c.

2.6.2 3awmTa OT BOCM/IAMEHEHUS MbIIN PacXxogoOMepPOB C BUAOM
B3pbIBO3alUNTLI «0DOpyAoOBaHME C 3alMTON OT BOCMSAMEHEHUS MNblSn
obonoykamum "t"», ¢ ypoBHeM 3awmTbl «tb», obecnevyeHa orpaHU4YEHUEM
TemnepaTypbl MOBEPXHOCTU, MbIIEHENPOHULAEMBIM WUCAOSTHEHNMEM UX
obonoyek B cootBetcTBum ¢ FOCT IEC 60079-31 n TOCT 31610.0.

2.6.3 NckpobesonacHOCTb pacxogomMepoB obecnevnBaeTcs:

- OTCYTCTBMEM B WX KOHCTPYKUUM EMKOCTHbIX W WHAOYKTUBHbIX
9fIEMEHTOB, OMNAacCHbIX MO 3anacaemMon 3HEpPrun Ons rasoBbiX CMeCeWn
noarpynnoi Il v lll;

- KOHCTPYKTUBHbLIM WCMOSIHEHMEM B COOTBETCTBUM C KOMMSEKTOM
KOHCTpYyKTOpCcKOWN gokymeHTaumm TUCLL.407312.101-999;

- ranbBaHMYE€CKMMU pa3BA3KaMU, OrpaHNYEHUAMM HANPsXKEHNSA 1 TOKa
B 9NIEKTPUYECKNX LEeNdaX BbIXOAHbIX Moaynenm [0 WUCKpobe3onacHbIX
3Ha4YeHUK, 3a c4eT obecnevyeHnst ANEKTPUYECKNX 3a30POB U NMYTEN YTEUKU
B cootBeTcTBUM ¢ [OCT 31610.0 n FOCT 31610.11;

- NIUTaHNEM OT UCKPOBE30MaCHOro NCTOYHMKA NUTAHUS.

2.6.4 CpepfcTea B3pbIBO3aALLNTLI U 3alUUTbl OT BOCMANIaMEHEHUS MbISN
pacxo4oMepoB C YpPOBHEM B3pbiBo3awmThl «db» 1 ypoBHeM 3awmnTbl «tby,
C BMOOM B3pblBO3aLlMThl «MCKpobe3onacHasa anekTpuyeckas uerb «i», C
ypOBHeEM B3pbiBo3alunThl «ib», npuBeaeHsl B KL Ha pacxogomep.

2.6.5 lNpumeHsiemble B pacxogomepe MaTepuansl obecnedmBatroT
OPUKLUMOHHYIO U anekTpocTaTuyeckyto uckpobesonacHoctb no [OCT
31610.0. MeTtannuyeckne 4actm pacxogomMepa BbINOSIHEHbI N3 MeTanna ¢
CyYMMapHbIM coepXaHMeM (No Macce) MarHusl, TuTaHa u UMPKOHUS <7,5%.
O6ono4vka OM 3awuiieHa OT KOPPO3NKN NakoKPacoYHbIM MOKPbITUEM.

2.6.6 OM wu TINP pacxogomepa BbIMOSTHEHbI C HU3KOM CTEMEHLIO
OMacHOCTU MexaHuyecknx nospexaeHun rno n. 26.4.2 FOCT 31610.0.

2.6.7 Pe3bboBble COEONHEHUSI KpbIlWeK B3PbIBOHENPOHULLAEMOMN
000104KM 3alULLEHBI OT CaMOOTBUHYMBAHUSA. CHATUE KPbILLEK BO3MOXHO
TONbLKO NOCIIe 3aBOpavYMBaHUs CTOMOPHbLIX BUHTOB B yriybneHna Kkopnyca
crneyyanbHbIM MHCTPYMEHTOM (pucyHok [ 2 MNpunoxenus [).

2.6.8 Pacxooomepbl 0060pyaooBaHbl BHEWHUM W BHYTPEHHUM
3a3eMnalLWLNMN 3aXKnMamMi.
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2.7 YcTpoucTBa BHeELUHEN CBA3U

271 [Ona cBA3M C BHELWHWMW YCTpPOMCTBAMM B pacxogomepax
npeaycMOTPEHbI:
- NporpaMmmupyemble guckpeTHble Bbixoabl Beixon 1, Beixoa 2;
- TOKOBbIN BbIXOA;

- HTeppenc RS-485, nHtepdenc HART;

- OANCKPETHbIN BXO, yNpaBIieHUS.

2.7.2 [nckpeTHbIN BXOA ynpaBrieHUs

2.7.3 Bxop ynpasneHus obecrneumBaeT pexum «CTtapt - cTton» -
BKNIOYEHNE W BbIKNKOYEHNE [O03MPOBaHUA MO BHELIHEMY CuUrHany
ynpaBreHust OT KHOMKU S1 nnm anekTPOHHOro Knroya.

ABrycT 2025

2.8 TexHUYECKMEe XapaKTepUCTUKN ANCKPETHbIX BbIXO40B

2.8.1 [duckpeTHble BbIxoabl «Bbixog 1» n «Bbixog 2» mMoryT umeTtb
peXumMmsbl paboTbl B COOTBETCTBUM C Tabnuuen 7.
2.8.2 [InanasoH 4acToTbl 1 3HA4YEeHUN Beca BbIXOLHbIX UMMYJSIbCOB B

3asucumoctn ot DN npencraBreHbl

B Tabnuue 8.2.8.2 3aBoackas

yCTaHOBKa [OWUCKPETHOro Bbixoga «Bbixog 1» - pexum «Mmnynbcol.
Ksanonwenma 50%», ANCKpeTHOro Bbixoda «Bbixon 2» - pexum «Owmbkm».

Tabnuua 7

Pexum paboTbl

HasHauyeHuMe

MY MG/ Nmnynbcebl Ksanontenus 25;’/0 MNynbCHBIN/YaCTOTHBLIN
4ACTOTHLI Nmnynbebl Ksanonnenns  50% | curHanbl  npy Hanuyuu
Mmnynbcbl Ksanonnernns  75% NnoToKa XWOKOCTU
PeBepcCHbIN NOTOK OTKPbITbIN BbIXOAHOM K1Y
(K04 OTKPbIT) npu peBepCcHOM MOTOKeE.
PeBepcCHbIN NOTOK 3aKkpbITbI BbIXOAHOW KI1tO4
(KN4 3aKpbIT) npu peBepCHOM MOTOKE.
TNMornyeckni [o3MpoBaHme BKJ'IPO‘—leHI/Ie/BbIKJ'I}O‘—IeHI/Ie
(penef/]Hb“}]) YCTPOUCTBa 0O031pOoBaHNA
B cooTtBeTcTBUM C Tabnuuen
OwnGKNn

16

BbixogHOM KoY OTKPBIT
BbixogHOM KoY 3aKpbIT

CocTosiHne BbIXOAHOTIO
Kntoya (penemnHoro Bbixoaa)

MpumeyaHue: BenuyuHa «K 3anonHeHuUsi» obpamHa 8esludUHEe «CK8aXHOCMb»

2.8.3 Bbixogbl

NnacCnBHbl "

rafibBaHM4eCKMn Wm130J1IMpoOBaHbl OT

ocTanbHbIX 3nekTpuyeckux uenein. BbixogHble TpaH3UCTOpbI onTonap
3alUULLIEHbl OT Meperpyskn Mo TOKY U HanpshkeHWo. AKTUBHBIA BbIXOA
pacxogomepa — onumsa npu 3akase.
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Tabnuua 8
DN YacToTHbIN | Anana3oH 3HavyeHun Beca | KoadduumeHT
Bbixoa, 'y MMNYNbCOB, n/umn 3anonHeHus, %
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 «Beixoga 1» u «Bbixoga 2», npwu
MCMNOSIb30BAHUU UX B KAYECTBE MMIMYIbCHbIX BbIXOA0B, MOXET ObITb TONbKO
oOLLKNM, pasnuyHbIn BEC UMNYIbCca AN KaX4oro BbIXoga HEBO3MOXEH.

2.8.5 3Ha4deHue Beca YyKasblBaeTCA B Macropte W Ha 9TUKETKe
pacxogomepa. MoxeT Un3MeHATbCA nonb3oBatenieM 6e3 HapyweHud
noMbrpoBaHuUsS.

2.8.6 YcraHoBka 3Ha4YeHUs Qorceun= 0,5 Quuw ANA 3aKa3aHHOW cepun.
3Ha4veHne Qorceun MOXKET ObITb YMEHBLLEHO NPU 3aKkase Uy aKcnnyaraumm
no Q = 0,0005 Quake.

2.8.7 Mpn Q < Qorceurm, 3HAYEHME N3MEPEHHOIO pacxofa npupaBHEHO
K HYst0, UMNYSbCbl HA UMMNYNbCHbIX BbIXO4aX OTCYTCTBYIOT.

2.8.8 Mpn Q > Quakc (Q4 nu gs) pacxoq n3amepsieTcsl, Ho OTCYTCTBYHOT
MMMYJSbCbl HA UMMYIbCHBIX BbIX04ax, 00beM He HakannmBaeTCs.

2.8.9 [IncKkpeTHbIN BXOA ynpaBneHus.

Bxog ynpasneHna obecneunsaeT pexum « CTapT - CTony - BKIOYEHNE
N BbIKIIOYEHNE [O03UMPOBaHUA MO BHELLUHEMY CWUrHamny ynpasrieHus oOT
KHOMKNM S1 wnn anekTpoHHoro krnioya. Cxema Bxoda - pucyHok E. 2
MpunoxeHuns E.

2.9 NocnepoBaTtenbHbIN HTEepcenc RS-485

2.9.1 NHTepdenc RS-485 nosBonsieT cuntbiBaTb C pacxogomMepa
TeKyLMe, HaKomnmneHHble, KannmbpoBOYHbIE U KOH(PUTYPaALNOHHbIE JaHHbIE,
NpPou3BOAUTb YyAOaneHHO €ero HacTPOWKy, KanmbpoBKYy C MOMOLLbIO
KomMnbtoTepa un nporpammbl Flowmag 2.01.01.

2.9.2 Pacxogomep moxeT paboTaTb B CETU U3 HECKOSTbKMX aDOHEHTOB.
[OnnHa nnuHum ceasm — go 1200 m, ckopocTb obmeHa — 2400-230400 ouT/c.
MpoTokon obmeHa — Modbus RTU. Onncanue npoTokona noctaBnsieTcs no
3anpocy. 3aBoAcKas HacTponka ckopocTn odbmeHa gaHHbIMMn 19200 kbuT/c.

29.3 Tllpn OGonbwoW AnVUHE JMHUA CBA3M  PEKOMEHAYeTCs
ncnonb3oBaTb ONOKM rpo3o3aluunTbl MHTEpdenca RS-485.

15



PykoBoacTBO no akcnnyaTtauuu ABrycT 2025

2.10 TexHn4YecKkne xapakTepuUCTUKMN TOKOBOIro Bbixoaa

2.10.1 TokoBbIN BbIXOO — aKTUBHbIN UMN MACCUBHbIN, ranbBaHNYECKN
N30MNPOBaHHbLIN, MacwTabupyembln. TOKOBbIM  BbIXOQHOW  CUrHars
COOTBETCTBYET O0OOBLEMHOMY pacxody B MNPSMOM WU PEBEPCHOM
HanpaeneHMn noToka. [lapameTpbl TOKOBOro BbiXxoda MpuBeAEHbl B
Tabnuue 9, nogkntoyeHne — pucyHok E.2 Mpunoxenus E.

Tabnuua 9
HanmeHoBaHMe napameTtpa 3Ha4vyeHue
MuHnmanbHoe 3HavyeHune Toka ana amanasoHa 0-20, mA 0
MuHmMmanbHoe 3HavYeHune Toka ana amanasoHa 4-20, mA 3,5
MakcumanbHoe 3Ha4YeHue Toka, MA 22
HanpsxeHne Ha ToKOBOM Bbixoae 6e3 Harpysku, B 24
MakcnmansHoe conpoTuBneHne Harpy3skm, Om 600

2.10.2 3Ha4eHuns1 BbLIXOOAHOrO ToOKa lg,x W 3HaA4YeHust pacxoga Q
cBs3aHbl opmynamu (1) n (2) ona gnanasoHa BbixogHoro Toka 4 — 20 mA

Q= i Qx (IBbIX - 4) (1 )= Q= % Qx (IBbIX - 4) (2)!
n, popmynamu (3) u (4) ana guanasoHa BbixogHoro Toka 0 — 20 mA
Q=5 Q (3), Q=5 Q (4)

- roe 3HadeHune Qx (BennymHa pacxoga npu Toke 20 MA), MOXeT BbITb
YCTaHOBMEH M0ObIM, OTANYHBIM OT HYIS.
3aBoackasi yctaHoBka Qx = Qg4, B COOTBETCTBUM C Tabnuuen 5.

2.10.3 MacwtabnpoBaHMe TOKOBOro BbiXxoda — U3MEHEHNE 3HAYEHUS
Qx, cooTBeTCcTBYylOWEro BbIXoOAHOMY ToKy 20 MA, BbINOMHAETCH
nporpamMmmHo, BbIbopoMm 3HaveHna napameTtpa Qx (Tabnuua 15).

211 O@yHKUMA onpeaerieHNs Hanuuma XUOKOCTU U
3arpsAA3HeHUA 3NeKTpoaoB

2.11.1 OyHKUNKM onpeaeneHns Hanuyms XXUakocTn B Tpydonposoae U
3arpA3HeHna  anekTpoaoB peanv3oBaHa Ha OCHOBE BCTPOEHHOrO B
pacxogomMep KOHOYKToMeTpa.

2.11.2 BenuyuMHa npoBOOMMOCTW, COOTBETCTBYKOLlAA Havany
AnarHocTnmpoBaHUs OTCYTCTBUA XWOKOCTU B Tpybonposoae,
yCTaHaBNMBaeTCA NporpaMMHO Mpu HacTpoKrKe pacxogomMepa — napameTp
«lMopor conpoTtnBneHna xngkoctn» (Tabnuua 15).

2.11.3 Y pacxogomepoB C pasfefnbHOM KOMMOHOBKOW BO3MOXHO
HapylleHne yHKUMM onpeaeneHna Xungkoctm B Tpybonposoae npu
NOSABSIEHNUM CYLLECTBEHHbIX 3JIEKTPOMAarHUTHbLIX nomMex. BeposaTHoCTb
HapyweHUs MOBbIWAETCA C yBeNnuYeHneM amrnimtydbl noMex U ASIUHbI
nunHun ceasn mexay MNP n OM.
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2.12 NMNpumeHeHMe 3a3eMNAOLLEro afeKkTpoaa

2.12.1 3aszeMnaWwunm  INeKTpod MOXET UCMosib3oBaTbCA  ANA
3a3eMieHnNd XUOKOCTN eCNK YCTaHOBKA 3a3eMIISOWMX KOSeL, HEBO3MOXHa,
HanpuMmep, B Cry4Yae W3MEPEHUS arpeCcCUMBHOM KUOKOCTU WU MpuU
MCMNOSIb30BaHUM NNACTUKOBbLIX TPYOONPOBOAOB.

2.12.2 He ponyckaeTca NpUMEHATb 3a3eMnsArLWniA Af1eKTpos npu
HanM4YUM pPasHOCTU MOTEHUMANoB Mexdy WU3MEepAeMOn XUAOKOCTbIO U
3eMJien n3-3a BO3MOXHOW 3NEKTPOXMMNYECKON KOPPO3NKN anekTpoaa v ero
paspyLLeHns.

2.13 MaTtemaTunyeckasa obpabotka curHana

2.13.1 Pacxogomepbl umeloT umdposon gemndep un umdposomn
unbTp C KU3MEHAeMOM TMOCTOSAHHOW BpPEeMEeHU YycpeaHeHusa Onsd
crraxmBaHma onyKkTyaumin nokasaHUM pacxogomepa.

2.13.2 emndpep v mnbTp MOryT BKIOYATLCH M HAcTpamBaTbCA C
KnaesmaTypbl pacxogomepa B OkHe MeHIo «HacTtponku» (tabnuua 15) nnu c
NOMOLLLIO KOMMbOTEPA Yepes nporpammy Flowmag.

2.13.3 nanasoH HacTpamBaeMblX 3HAYEHUI NOCTOAHHON BPEMEHU —

oT 1 go 30 c. [lnana3oH 3Ha4yeHnn KkoadbpuuneHTa gemndmpoBaHus — ot 1
0o 30 % OoT BENUYNHBI N3MEPAEMOro pacxoaa.

214 CoxpaHHOCTb AOaHHbIX, PEMOHTONPUroaHOCTb
pacxonomepa.

2.14.1 Pacxogomep coxpaHsAeT BCe HaKOMMEHHblIEe AaHHblIE B
9HEeproHe3aBNCUMOWN namsaTu (cbnaww) npu nponagaHnu
SNIEKTPONUTaHUS.

2.14.2 KannbpoBoyHble NapameTpbl pacxogoMepa XpaHATCS B
OTAEenbHOM MoAyre 3HeproHe3aBUcUMon NamaTu.

2.14.3 PasbemHas koHcTpykuus OM nossonser ObICTPO

3aMeHUTb NBYI0 ANEKTPOHHYO NnaTy Ha MecTe aKcnnyaTauumn 6e3
nanku.
2.15.1 CteneHu 3awintbl obonoyek

2.15.1 Pacxogomepbl MOryT n3rotaBnmBaTbCsl CO CTENEHbBIO 3aLUUTHI:

— 3NEeKTPOoHHbIN Moaynb — IP65, IP66, IP67;

— MNP - 1P67, IP68 (ycrnosua ncneitaHna - rmybuHa norpyxkeHma 1,5
M Ha 2 yaca), kateropusi 2 no FOCT 14254.

2.15.2 Crtenenb 3awutbl IP68 BoO3MoxHa Tonbko ana [P
pacxogomepa. [JonyckaeT paboty [P pacxogomepa c norpyxeHnem Ha
rnybuHy o 5 m. ObecneyeHne crteneHn 3awmTtbl IP68 BO3MOXHO TOMbKO
npu pasgenbHOM KOMMOHOBKE.

2.15.3 ONEeKTPOHHbIN MOAYIb N3roTaBIMBAETCHA CO CTEMEHbBIO 3aLLUThI
IP66/IP67 w© pgomkeH pasMewaTbca B MeCcTe  3KCnnyaTtauuu,
cooTBeTCTBYOWEM cTeneHn 3awmnTtbl IP66/IP67 no TOCT 14254.
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2.16 dneKkTpuyeckas NPOYHOCTb U3onNAUnUn

2.16.1 N3onaumsa anekTpnyecknx uenen nuraHma 24 B oTHOCUTENLHO
Kopnyca, Lenen 4acToTHOro/MMnynbCHOro BbIXxogHOro curHana («Beixoa 1»
n «Bbixog 2»), BblaepXXnBaeT AeNCTBME B TedeHne 1 MUH UcnbiTaTeNbHOro
CUHYcoMaanbHOro HanpsxxeHna Yactoton 50 Iu:

- 500 B npn TemnepaTtype okpyxatouwero sosgyxa (20+5) °C wu
oTHocuTenbHoun BnaxHocTtn ot 30 o 80 %;

- 300 B npu oTtHocuTenbHon BnaxHoctn (90+£3) % v TemnepaType
oKpyXxatoLero sosgyxa (25+3) °C.

2.16.2 W3onaums anekTpudeckux uenerm 4acToTHOro/MMMynbCHOro
BbIxogHOro curHana («Bbixog 1» n «Bbixog 2»), OTHOCUTENbHO Kopryca
BblOEpXnBaeT B TedeHMe 1 MWH  OENCTBME  UCMbITATENbHOIO
CUHYcoMaanbHOro HanpsxxeHna Yactoton 50 Iu:

- 500 B npn TemnepaTtype okpyxatouwero sosgyxa (20+5) °C wu
oTHocuTenbHon BnaxHocTtn ot 30 o 80 %;

- 300 B npu oTtHocuTenbHon BnaxHoctn (90+£3) % v TemnepaType
oKpy>xatoLiero sosgyxa (25+3) °C.

2.17 AneKkTpuyeckoe ConpoTUBIIEHNE N30NALUN

2.17.1 3JneKkTpn4eckoe CONpOTUBIIEHNE WU30MALUUN INEKTPUYECKMUX
uenen nutaHus 24 B oTHocuTenbHO kopnyca, B cootBeTctBum ¢ FOCT P
52931, yenen 4acTtoTHOro/ UMNYNLCHOrO BbIXO4HOro curHana («Bbeixog 1»
n «BbIxog 2»), Npu UCnbITaTesIbHOM Hanps»xeHun noctosHHoro Toka 100 B
He MeHee:

- 20 MOm npn Temnepatype okpyxatuero so3gyxa (2015) °C wu
oTHocuTenbHon BRaxHocTn oT 30 oo 80 %;

- 5 MOM npu BepxHEM 3HAYEHUM TemMnepaTypbl pabounx ycroBumn u
oTHocuTenbHon BriaxkHocTn oT 30 Ao 80 %;

- 1 Mom npu BepXHEM 3HAYEHUN OTHOCUTENBHOMW BAAXHOCTN paboymx
YCNoBUM N TemnepaTtype okpyxatouiero sosagyxa (35+3) °C.

2.17.2 3nekTpnyeckoe CONpoOTUBIIEHNE WU30MAUUUN INEKTPUYECKUX
uenen 4acTtoTHoro/umnyrnbCHOro Bbixoga («Bbixog 1» mn «Bbeixog 2»), B
cooTtBeTcTBUM ¢ [OCT P 52931, oTHOCMTENBHO ApPYyr Apyra v Kopnyca, npu
ncnblTateribHOM HanpsbkeHnn noctossHHoro Toka 100 B He meHee:

- 20 MOm npn Temnepatype okpyxatuero Bo3gyxa (201£5) °C wu
oTHocuTenbHom BriaxHoctn oT 30 Ao 80 %;

- 5 MOM npu BepxHEM 3HA4YeHUU TemnepaTypbl pabounx ycrioBun u
oTHocuTenbHou BnaxHoctu ot 30 go 80 %;

-1 MOM npu BepXHEM 3HAYEHUMN OTHOCUTESTBbHOM BIAXKHOCTU paboymx
YyCrnoBuM 1 Temnepartype okpyxatowero sosgyxa (35+3) °C.
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2.18 YCTOMYNBOCTb K 3NIeKTPOMArHMTHbIM NoMexam

2.18.1 YCTONYNBOCTb pacxo4OMeEPOB K 3N1EKTPOMArHUTHbIM NOMeEXam
N YPOBHWN SAMUTMPYEMBIX NOMeEX NpeacTasreHbl B Tabnuue 10.

Tabnuuya 10
NcnbitatenbHbint | Kputepnn
HTA Buabl noMex YPOBEHb, KayecTBa
3HaveHue doyHKUMO-
NnOMeXu HUpOBaHNA
1 2 3 4
IEC QreKkTpocTaTnyeckme paspsabl: 3
61000-4-2 | ~ KOHTaKTHbIV paspan; 6KB A
- BO34YLUHbIV pa3psag, 8kB
FOCT IEC | HaHOoCeKkyHOHbIE  MMIMYJIbCHbIE 3
61000-4- | nomexu;
4-2016 -Uenb NUTaHUA MNOCTOAHHOro 4xB A
TOKa 2B
-BbIXOHas Lenb
MwuKpoCeKkyHOHbIE MMMNYNbCHbIE 3
NoMexwu
OCT IEC | - B uenun nutaHma nocTOAHHOrO
61000-4- | Toka (MMHKUSA — NuHKS [L— N]) 2 kB A
5-2016 - B LUenu nNUTaHnsa noCcTOsAHHOro
TOoKa (NMnHKUSA — 3emns [L— PE]); 2 kB
- B BbIXO4HbIE Lienu 1 kB
KoHOyKTuBHbIE NOMEXMU B 4
nonoce yactoTt 0 - 150 klu;
- AnuTenbHble nomexu Ha 50 Mu; 30B
- KpaTKOBPEMEHHbIE MOMEXN Ha
TOCT P |yvactote 50 lu; 100 B
51317.4. |- pnuTenbHble NOMEXU B Nosioce A
16-2000 4acToT:
-ot 1500150 'y, 30-3B
-oT 150 'y po 1,5 klMy, 3B
-oT 1,500 15kly, 3-308B
-oT 15 go 150 kl'y, 30 B
YCTOMYMBOCTL K  MpoBanam,
KpaTKOBPEMEHHbBIM U3MEHEHUSM
N NpepbiBaHNAM HaNpsiXeHns Ha
FOCT IEC | nopTe aneKkTponuTaHms
61000-4- | NOCTOSAHHOrO TOKa: 40%/ 0,1c A
29-2016 | - npoBanbl HANPSXKeHUS 70%/ 0,3c
- KpaTKOBPEMEHHbIE NpepbiBaHUS 0%/ 0,03c
- UBMEHEHUA HanpsXXeHus 80%/ 10c
120%/10c
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[Mpogomkenune Tabnuupbl 10

1 2 3 4
rocT P KoHOyKTUBHbIE 3
_ | pagmoYacToTHbIE NMOMEXH:
23317'4'6 - B Uenb NuTaHus 10B A
- B BbIXOAHYIO Lienb 10B
rocT IMuccus NHOYCTpUanbHbIX -

30805.22- | nomex B OoKpyXxatoLee
2013 pnsa | NPOCTPAHCTBO Ha pPacCTOAHUU -
knacca A | 10 M B nonoce 4acTor:

- o1 30 go 230 Ml'y, 4006
- 01 230 go 1000 MI'y, 4706

FOCT IEC| MarumnTtHoe none 4/4

61000-4- | NPOMBILLNEHHOWN YACTOTbI:

8-2013 - ONNTENbHOE MAarHUTHOE nosne 30 A/m
-KpaTKOBPEMEHHOE MarHUTHoe 300 A/m A

norne

[OCT - 3aTyxatoulee konebarenbHoe 30 A/m

50652-94 | marHmTHOE none

OCT Pagno4acToTHble 3

30804.4.3- | anektpoMarHuTHble  nons B

2013 nonoce 4acTorT: A
- o7 1400 po 2000 My 10 B/m
- o1 800 go 960 MI'y, 10 B/m

Pacxooomepbl yCTOMYMBbI K MOMEXaM B COOTBETCTBUM C OEWNCTBYHOLLEN
HOPMaTUBHO-TEXHMUYECKON OOKYyMeHTaumen Ha OMC, n He n3ny4yaloT nomex,
mMewawuwmx pabote annapatypbl 1 NpPUOOPOB, NPUMEHAEMbIX COBMECTHO C
pacxogomMepamu.

2.18.1 MabapuTHblEe N YCTAHOBOYHbIE pa3Mepbl pacxogoMepoB, BUa 1
Macca npegcrassieHbl B [TpunoxeHumn A.

2.18.2 MOHTaXxHble KOMMMEKTbl, WX OfMUCaAHUE N YepPTEXU
npeacTasneHbl B NpUoxeHum Jl.

2.18.3 [JnuHbl NpsAMONMHENHbIX Y4acTKOB TpybonpoBoaa 40 1 nocne
pacxogomepa npeactasneHbl B Tabnuue .1 MNMpunoxexue I .

2.18.4 TloTtepn paBneHMa Ha pacxogomepax nMpencTaBlfieHbl B
MpunoxeHnn XK.
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3 METPOJNTIOTMYECKUE XAPAKTEPUCTUKH

3.1 [Mpepenbl  OonyckaemMouM  OTHOCUTESNIbHOM  MOrPELUHOCTU
N3MEPEHNA, MHOUKAUUK, XPaHEHUss U nepefavm BeNUYMH obbema WU

00bEMHOro pacxoga pacxogoMepoM He NPEBbILLAIT 3HAYEHWUI, yKa3aHHbIX
B Tabnuue 11.

Tabnuua 11
HanmeHoBaHue 3Ha4yeHue
Mpenensl gonyckaemom [ns cepumn
OTHOCUTESTIbHOW MOrPeLLUHOCTH 3000, 3100, 3200,
npyv n3MepeHnn 06 HEMHOIO 3100, 3200 3300
pacxoaa n obbema, % 3200
B AmanasoHe oT Q2(qt) oo Q4(qgs) +2,0 +1,0 +0,5
B AnanasoHe oT Q1(qi) go Q2(qt) +5,0 +2,6 +1,0
Mpenensl gonyckaemom Ons cepun 3300

OTHOCUTENBbHOW MOrPEeLUHOCTU
npu N3MepeHnn 06 BEMHOIO
pacxoga un obrema, %

B AuanasoHe ot Qn(qn) go Q4(qs) +0,25
B AnanasoHe oT Q2(qt) go Qn(qgn) +0,5
B ananasoHe oT Q1(qi) o Q2(qt) 1,0

llpumeyaHue. Bce 3HayeHus  npedesio8  OmMHocumMesibHoul
oortyckaeMou rnoespeuwHocmu pacxo0oMepo8-cHemM4yuKo8 cepuu 3xxx
He npesbiwarom rpedenoe MPE drnsi pacxodomepos-cyemdyukos K. 1
uKn.2IOCT ISO 4064.
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4 COCTAB U3OENUA

4.1 KoMmnnekTHOCTb NOCTaBKM npeacTasneHa B Tabnuue 12.
Tabnuua 12

HanmeHoBaHue KonuyectBO
Pacxogomep-cyeTymk anektpomarHnTHeln BUPC-M-EX 1

Ceptudpukat cootsetcteua TP TC 012/2011 (no
TpeboBaHMIO 3aKa3ynKa Ha NOCTaBNAEMYHO NApPTUIO) 1

[MacnopT «PacxogomMmep-CY4eTUMK 3NeKTPOMarHUTHbIN 1
BUPC-M-Ex»

PykoBoactBo no  akcnnyataumm  «Pacxogomep-
CYETUYMK 9NEeKTPOMarHUTHbIN BNPC-M-Ex 1
B3pbIBO3aLUNLLEHHOIO UCMOSTHEHUAY

YnakoBka

MoOHTaXHbIN KOMNEKT (MocTaBndeTcs rno 3akasy)
LlecTurpaHHbin Kntov 3x120Mm

NcTouHuk nutaHna 220/24B (noctaBnsaeTcs no 3akasy)

— | — | — ] —

lpumeyaHus.

1. Pacxodomepni rnocmaeJsisromcsi 8 KOMIIeKmHocmu,
coomeemcmayrouwel ¢hopme 3aka3sa ([lpunoxeHue 3).

2. Pacxodomepbl Moz2ym nocmaensmbCs C  MOHMAaXXHbIMU
Komrisiekmamu, coomeemcmeyrowumMu KoHecmpykmuey 6 Tabnuue 2.
Cocmae MOHmMaXHo20 KoMmrisiekma:

a) 0nsa c@naHuyego2o rpucoeduHeHUss — omeemHble riaHubl,
coomeemcmeyruwue @opme 3aKasa, [PSAMOSIUHEUHbIE  y4acmKu
mpy6orpoeoda, 601mbI (Wnunbku), 2alku, MPOKIaoKu;

6) 0nsa pe3bboso20 rnpucoeOUHeHUsT — wmyuepbl, HaKkuOHble 2alKu,
npoknaodku, Yepmexu Oemarnel 6x00WUX 8 MOHMAaXHbIU KOMIMIIEKM
npedcmasrneHsl 8 [NpunoxeHuu b,

8) 0ns npucoeduHeHusi Tri-Clamp — oboluma, omeemHbilt hriaHey,
(«mapernka»), NpoknadKu;

2) On1s1 pucoeOUHEeHUs1 «MOJIoYHasi Mycghmay - omeemHsbll wmyuep,
rnpokKrnaoKu, HakudHble 2alKu.

3. Ynakoeka pacxooomepoe DN 10 — DN 200 ebinonHsemcsi 8
Kopobku u3 e2ogppokapmoHa no NOCT 23170. Pacxodomepbl DN 250 u
bornee - ukcupyromcss Ha €8porilo000He yrnako8o4YHoU reHmou u
MOKPbIBAKOMCS CHOSMU CMpeUy-reHKU — He MeHee mpex crioes.

4. Pacxodomepbl ¢ pas3desibHOU KOMIMOHOBKOU ocmassisromces ¢
gepmemuyHol eubkol ecmaskol Mmexdy OM u [TIlP, dnuHod,
coomeemcmaeaytowiel 3akasy, Ho He bosiee 50 m. [lo 3aka3y moxem
rnocmaensimbcs rnnacmuHa 0s1s KpenneHus M.

5 10 onsa pabomsi ¢ pacxodomepom riocmaersissiemcsi rio 3arpocy.
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5 MAPKUPOBKA U NIOMBUPOBAHUE

5.1 MapkupoBKka pacxogomMepa BbINOHAETCA Ha Tpex Tabnuuykax.
[aHHble pacxogomepa MMerwme OTHOLWEeHWE KO B3pbliBO3alUULLEHHOMY
MCMOSIHEHUIO HAHOCATCA fNas3epHOM MapKMPOBKOM Ha Tabnuuky u3
HepXXaBelLllen cTanu, npuKkpenndaemMon cBepxy B3pbiBOHOe3onacHoro
Kopnyca 3aknenkamu B cootBetctBun ¢ TP TC 012/2011 n FTOCT 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 P16 BT, L1 ”55 MrH‘_.,-_-___' 8
C1 0.045 Mx®
) 1P |67 Ne XXXXXX XX.202 r.
D) 10 HONPEAYVIOPEKIEHHE -OrkpbiBaTh, 0TKIYHB 0X CETH ©

PucyHok 1. Tabnuyka B3pblBO3aALLMULLEHHOIO UCMOMHEHUs, C BUOOM
B3pbIBO3aLLUUNTLI «MCKpobe3onacHas anekTpuyeckasa Lenb «i» YpoBHA «ib»
(Mpumep, B 3aBUCUMOCTM 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 IIIC T85°C Db X

l 24 B
D 40 °C <T,up <+ 70 °C

m IP |67 No XXXXXX XX.202_T.

HPEAYIIPEKIEHUE-OTKpbIBaATH, OTKJIKYUB OT CeTH ®
o)
PucyHok 2. Tabnuyka B3pbIBO3aALUULLEHHOIO WUCMOMHEHMUS, C BUOOM

B3pbIBO3aLLNTLl "B3pbIBOHENPOHMLAeMble obonodkn "d" n «3awmTton oT
BOCMNameHeHus nbinn obonovkamm «t» MapkMpoBKOM B3PbIBO3ALLNTLI.
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Tabnuuya 13. PaclumndpoBKka cogepxaHns MapKUpOBKK
Ne n/n Pacwundposka

1 HanmeHoBaHne npeanpuaTUSa-n3rotToBUTENS UNn
3aperncTpupoBaHHbIN TOBAPHbIN 3HAK

HanmeHoBaHMe Tvna pacxogomepa-cyeTymka

HomMuHanbHbIN AnameTp pacxogomMmepa

EovHbIN 3HaK obpaweHna npoaykumMm Ha pblHKE rocygapcTs-
4yyieHoB TaMOXEHHOro cor3sa

[nana3oH TeMmnepaTyp OKpy»KatoLLen cpeabl Npu 3KcnnyaTauum MUHYC
40 °C=Tamb = mpjoc 70 °C

HanpsxxeHne nutaHma

3Hak cooTtBeTcTBua TP TC 012/2011

[MapameTpbl CKpobesonacHoW Lenu

Homep ceptudukaTta, Ex-mapkupoBka Ond  B3PbIBOOMACHOM
rasoBov Unn NbIIEBOV cpeabl

10 | CteneHb 3awmTbl 06ono4kn no NOCT 14254 (IP)

11 | Homep nsgenuna no cucteme U3roToBUTENS, AaTa W3roToBEHUS
llpumeyaHue: Ha Kpbiwkax obornioyku obopydoeaHusi u (unu) Ha
mabrnuyke dormkHa bbimb HaHeceHa rpedyrnpedumeribHas Hadrnuck:
NPEAYNPEXOEHUE - «OTkpbiBaTb, OTKMOYMB OT CETU» UMK
«OTKpblBaTb BO B3PbIBOONACHOW Cpefe 3anpeLiaeTcay.

BHOJWIN

O |o|N|o] o

5.2 Ha Ttabnuuke nuueBon naHenu 3M pacxogomepa (nNog CTEKIOM)
yKa3blBaeTCs:

EAl
@G BOres ©

- TOproBasi Mapka U3rotToBuTens;
- 3HaK TaMOXXeHHOro col3a;

- 3HaKM yTBEPXKOEHUS TUMA CTPaH, NPU3HaBLUMX gaHHbIM Tun CU;
- 0603HaYeHMe KHOMOK yrpaBneHus.
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5.3 Ha Tabnuuke MNP pacxogomepa ykasbiBaeTCs:
AnanasoH U3MepeHus pacxoaa;
NOrpeLLlHOCTb N3MepPEHNd pacxoia, cepusa pacxogomepa;
NOCTOSHHbIW pacxos;
MaKkcuManbHO AonycTumoe paboyee paBneHve u Temnepatypa
N3MepPSAEMON XKUOKOCTH;

- MaTepwvarn anekTpoaos, pyTepoBKKu, KOpnyca;

- HanpasfieHne noToka M3MepAaeMon XUAKOCTM (YKasblBaeTCs Ha
Tabnuuke MNP nnu Ha TpyOHOM cTOWKe).

5.4 Haknenkon noBepuTenss nocrne nMoBepPKM nromonpyeTcs
nepeknoyaTens (M1 BUrka pkamnepa) X6 Ha nrate MMKPOKOHTpossepa.

5.5 Haknenkon N3rotToBUTENA nnomoéunpyeTcs nepenHsas
(OCTekreHHas) KpblLlKa pacxogomMmepa.

[Tocne MOHTaXa HaKIeMKoW JKCNIyaTUpyoWwen unu npuHuUMaroLLemn
opraHusauuu nnombupyetcsa 3agHAs (HEOCTEKIEHHas) KpbllKka Kopryca
anekTpoHHoro moayna (MpunoxerHune A, PnucyHok A.1).
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6 TPEBOBAHUA NO BE3OINACHOCTH

6.1 K paboTte ¢ pacxogomepom A0MycKkaeTcsl NepcoHarn, U3yyYnBLInm
aKcnnyaTaumMoHHYH AOKYMEHTaUMo Ha nsgenve.

6.2 [lpu MOHTaxe wn akcnnyatauuum cobnwogate TpeboBaHUs
HOpMaTMBHOW OOKYMEHTauun, npeacrasneHHon B Tabnvue 13.

6.3 Pacxogoomepbl mucrionHeHus Ex cootBetcTtBytoT Kkrnaccy 01 no
FOCT 12.2.007.0-75 wn ypoenetBopsitoT TpeboBaHnaM 0Ge3onacHOCTU B
cootBetctBMUM Cc [OCT 12.2.091-2012 cTeneHb 3arpsisHeHnsa 2,
pacxogoMepbl  UCMOMHEHUSI  OOLLENPOMBILLIIEHHOrO  COOTBETCTBYIOT
TpeboBaHuam 6esonacHocTn no FOCT IEC 61010-1, cTeneHb 3arpss3HEHUS
2, knaccy obopynoBanus Il no FOCT 12.2.007.0. a takke TP TC 004/2011,

OCT IEC 61010-1-2014.

Tabnuua 13
O603Ha4yeHue HavmeHOBaHue fOKyMeHTa
OCT 12.2.007.0- «CCBT. Wspgenus anektpoTexHudeckne. Obwue
-75 TpeboBaHusa 6e30nacHOCTUY.
FOCT IEC 61010 - BesonacHocTb SNEKTPUYECKMX KOHTPOIbHO-
N3MepUTENbHbIX  nMpubopoB 1 nabopaTopHOro

1-2014

obopygoBaHua. YacTb 1.

OCT 12.2.091

BesonacHOCTb 3nekTpuyeckoro obopyaoBaHus AN

2012 N3MepeHUs, ynpaBneHus n nabopaTopHOro
npumMeHeHus. Yactb 1.
TP TC 012/2011 «O 6esonacHocTn obopyaoBaHusa Ans paboTbl BO

B3PbIBOOMNACHbIX cpeaax»

TKIM 427 -2012

I'IpaBMna TEXHUKN ©e3onacHoCTn npn J3KcrJyataunnm
AJIEKTPOYCTAHOBOK

rnya

[MpaBuna yCcTpomncTBa 91IEKTPOYCTAaHOBOK M. 7.3

OCT 31610.0

BapbiBoonacHble cpeabl. YacTtb 0

rOCT 31610.11

BapbiBoonacHble cpegbl Yacte 11 O6opynoBaHue c
BMOOM B3pPbIBO3ALLUNTBLI «i»

FOCT IEC 60079-1

BapbiBoonacHble cpegbl. Yactb 1. ObopynoBaHue c
BMAOOM B3pbiBO3awmnTel "d"

OCT IEC 60079-31

BapbiBoonacHble cpeabl. Yactb 31. ObopyaoBaHue c
3alMTON OT BOCMNIaMeHeHus nbinm obonovkamm "t"

TKI 181 -2009

[MpaBuna TEXHUYECKON aKkcnnyarauuu
9NEeKTPOYCTAaHOBOK MNoOTpebutenen HanpsxeHuem Ao
1000 B

TKI1 458 -2012

[MpaBuna TexHu4ecKkon aKcnsyaTtauun TenrnoycTaHOBOK
N TENSIOBLIX ceTen notpebutenen

TKI1 459 -2012

[MpaBuna TexHukM ©e3omacHOCTU MNpWU 3KChnyaTauum
TENNOYCTaHOBOK N TENNOBLIX CETEN NoTpebutenen
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FOCT IEC 60079- 14| Yactb 14. [lpoektnpoBaHue, BbLIOOP W MOHTaxX
(IEC 60079-14) 3I1EKTPOYCTAHOBOK BO B3PbIBOOMACHbIX 30HAX
roCT 31610.17 Uactb 17. lNpoBepka M TexHuyeckoe obcnyxumBaHue
(IEC 60079-17) 3M1EKTPOYCTAHOBOK BO B3PbIBOOMACHbLIX 30HAX

6.4 VICTOYHMKN ONacHOCTU NpU MOHTaXe 1 aKcnnyataumu:

— 9neKTpuyecknn Tok HanpshkeHnem 230 B;
— n3mepsiemasi Xuakoctb npu temnepatype o 150 °C n gasneHum.

6.5 BesonacHoCTb aKkcnnyaTaummn pacxogomepa obecneynBaeTcs:

— repMeTYHbIM COeUHEHNEM pacxogomepa ¢ TpybonpoBoaOM;

— U30NSALNEN INEKTPUYECKUX LIeNen pacxogomMepa;

— HaZeXHbIM KpensieHneM pacxogomepa npyv MOHTaxe Ha Ob6bLEeKTE;
— HaQEeXHbIM 3a3eMIIEHMEM pacxogomepa.

6.6 Pacxogomepbl 4OMMKHbI 0B6CY>XMBATLCS NEPCOHaNom, MMeLWmm
KBannukaumnmoHHyto rpynny He Hmxe |l no paboTe ¢ anekTpoycTtaHOBKaMm
ao 1000 B n npowleglume MHCTPYKTaX No TeEXHUKe Be30nacHOCTM.

6.7 3aseMnATb pacxogoMep cneayeTt XenTto-3eneHbiM MNpoBOAOM
ceveHnem He MeHee 2,5 MM2. KOHTYp 3alUTHOro 3asemneHus crnegyet
NPoOBEPUTbL Ha OTCYTCTBME MOCTOPOHHEro HanpshkeHusa. PekomeHayeTcs
AnNa 3a3eMeHnst pacxogomMmepa NpUMEHSATb OTAENbHbIN KOHTYP.

6.8 MecTa 3asemrneHus pacxogomMmepa ykasaHbl B [1punoxeHum B.

6.9 YcTpaHeHne gedekToB pacxogomepa, 3amMeHa, NoAaktoyeHne u
OTKMNIOYEHNE CUTHanbHbIX Kabenen, Npou3BoAUTb MNPU  OTKITHOYEHHOM
9NEKTPUYECKOM MUTAHUMN.
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7 YKA3AHUA MO MOHTAXY
7.1 NoaroTtoBKa K MOHTaXy

7.1.1 Ha o6bekTe npm MoHTaXe 1 akcnsyaTauum MoryT cyLlecTBoBaTth
WX BO3HUKHYTb akTopbl, He nopdalwmecs npeaBapuTesibHOMY
NPOrHO3y, OLEHKe U NPOBEpPKE MU KOTOPbIe NPOM3BOAUTENb HE MOT y4eCTb
npu paspabotke. [lpn npogasneHnn nonobHbIX akTopoB cneayer
YCTPaHUTb UX UKW HaWTU MHOE MEeCTO IJKCnsyaTauun, rge 3T pakTopsbl
OTCYTCTBYIOT USIX HE OKa3blBalOT BANAHUSA Ha paboTy pacxogomepa.

[lepen MoHTaXoM criegyer:

- U3YYNTb NPOEKTHYI AOKYMEHTaLM0, HOPMATUBHbIE LOKYMEHTbI U3
Tabnumubl 13 1 HacTosAwee P3.

- NpoBEPUTb KOMIMJIEKTHOCTb B COOTBETCTBUN C HACTOALLNM P3;

- NPOBEPUTL COCTOSIHNE B3PbIBO3aLLNLLEHHBIX NMOBEPXHOCTEN, KPbILLEK
koprnyca OM. He ponyckaetca Hanuuue uapanuH, BMSATUH, CKOMOB Ha
NOBEPXHOCTAX, 0003HAYEHHbIX Ha YepTexax MeTkon «BapbiBy». (PUCYHKK
N.1, N.2, K1 MpunoxerHnn A, K);

- NPOBEPUTbL COOTBETCTBME MAPKUPOBKM B3PbIBO3ALLUNTLI YCITOBUAM
akcnnyaTtaummn pacxogomepa (n. 5.1):

a) B3pbIBOOMNACHbIE ra3oBble cpeabl - Krnaccbl 1 1 2;

6) B3pblBOONACHbLIE MblfieBble cpeabl - kKnaccel 21 n 22 B
COOTBETCTBMM C MAPKMPOBKOW B3pbIBO3aLLNTLI HA Tabnuyke pacxogomepa;

- MPOBEPUTbL COOTBETCTBME TeMMepaTypHOro Kracca pacxogomepa
TemnepaTtype n3mepsseMon cpeabi;

- MpPpOoBEPUTb COCTOAHUE 3a3eMIALNX yCTpOIZCTB n OTCyTCTBUE
CTOPOHHEIo HanpsaXeHnda Ha HUX. [Ons 3asemneHus pacxogomepa
peKkoMeHayeTCAd NPpUMEHATb OTAENbHbIN KOHTYP 3a3eMJ1eHunA.

7.1.2 NpumeHaTb kabenu, cootBetcTBytowmne NOCT M3K 60079-14.

7.1.3 YuntbiBaTb 0cObble YyCnoBusl 3KChfyaTauuun, U3MOXKEHHble B
n.2.6 «ObecnevyeHne B3pbLIBO3ALLMTDIY.

7.1.4 He ponyckaetca nogHUMaTb pacxogoMepbl 3a Kopnyc
anekTpoHHoro moayns!  [Ona nepemeweHns pacxogomMepoB 60mMbLLNX
anametpoB (DN 200 u ©Gonee) ucnonb3oBaTb TKaHEBblE CTPOMbl U
KOMMNEKTHbIE PbIM-60MTbI.

7.1.5 HanpaBneHue noToka XWUAOKOCTU B TpybonpoBoade [LOSMKHO
coBnagaTb C HanpaefieHMeM, yka3aHHbIM Ha [NI1NP pacxogomepa.
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7.1.6 Pacxogomep MOXeT yCTaHaBnMBaTbCA Ha OPU3OHTasIbHOM,
BEPTUKAITbHOM WUITM HAKMOHHOM Yy4yacTKe MeTasrsiM4yeckoro, nriacTuKoBOro
unu - MeTannonsactukoBoro Tpybonposoga. BoamoxHa  ycTaHoOBKa
pacxogomepa B TpybonpoBonbl 13 fobbIX N30NMPYIOLLMX MaTepuarnos.

7.1.7 Npwn ycTaHOBKE B ropM3oHTasIbHOM TpybonpoBoae OTKITOHEHNE
OM ot BepTuKanbHom nnuHun He bonee 30° (PucyHok 3).
makc 30 % - —- - __ _ makc 30 °
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PucyHok 4 Pacxogomep NosIHOCTBIO 3anofiHEH N3MepPSeMON XXNOKOCTbIO

7.1.8 He yctaHaBnuBaTtb pacxogoMepbl Mo 3anopHOM apMaTypown,
KnanaHamMm W YCTPOMUCTBaMK, HapylleHune paboTbl KOTOPbIX MOXET
NPUBECTU K NONagaHMIo NpoTeKaroLen XXNOKOCTU Ha pacxogomep.

7.1.9 He ycraHaBnueaTtb pacxofoMepbl B CamMOM BbICOKOW TOuYKa
TEXHONOMMYECKOM NUHNK (y4acTKa) n3-3a BO3MOXHOIO CKOMSIEHNS BO3ayXa.

7.1.10 B mecTe ycTaHOBKM JOMKHbI OTCYTCTBOBATb MarHUTHbIE MOJSIS
NPOMBILLIIEHHON YacToTbl HanpskeHHocTbio 6onee 100 A/m, nomexu ot
npeobpasoBaTesien 4YacToTbl, ICTOYHMKOB BbICOKOrO HaMnpsi>XeHUs.

7.1.11 TlpoknagoyHbie mMatepuanbl AN YNIOTHEHUA COeLUHEHUU
BblOMpaTb 3aBMCUMO OT M3MepsieMon cpeabl 1 ee paboymx napameTpos.
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7.2 MoHTax pacxogomepa Ha TpybonpoBoze.

7.21 Tlpy BbINONHEHUM CBAPOYHbLIX W MOHTaXHbIX paboT Ha
Tpybonposoae:

— ncnonb3oBaTb MOHTaXHbIN y3en nponssoactea «BOME3OHEPI Oy;

— cobntogaTb NPSIMONIMHENHbIE Y4aCTKN (PUCYHOK 4);

— ycTaHaBnMBaTb pacxogoMep Mocre BbiNONHEHUSI CBAPOYHbIX paboT;
— WUCKITIOYNTb NpOTEKaHME CBAPOYHOro TOKa Yepes3 pacxoaoMep;

— WUCKITIOYUTb 06pa3OBaHMe Ha BHyTpeHHeVI NOBEPXHOCTU MPAMbBbIX
y4aCTKOB 3ayceHueB, HarsJibiIBOB, Kanesib MeTarsa,

— cobniogaTb COOCHOCTb NPAMOSIMHENHBIX Y4acTKoB TpybonpoBoaa ¢
pacxogomepom (oTkrnoHeHne He 6ornee 4 % ot DN pacxogomepa);

— cobngatb COOTBETCTBME BHYTPEHHEro AuameTtpa npsiMblX
ydyactkoB DN pacxogomepa (oTknoHeHne He 6onee 4 % oT DN);

— cobntogate napannesibHOCTb MOHTaXHbIX (bnaHueB (OTKMOHEHME
OT napannensHocTn He bonee 0,5 mm).

7.2.2 YctaHOoBKa pacxogoMepa B  TpybonpoBog — OOSKHa
NPOM3BOAUTLCS MOCSe 3aBEPLUEHUSI BCEX CBAPOYHbIX, MPOMbIBOYHbLIX W
rmapaBnuyeckmnx pador.

7.2.3 Npun ycTaHOBKe pacxogomepa nocsrie CBapo4HbIX paboT:
a) OTCOeANHUTb MOHTaXHbIN y3en.

6) ycTaHOBUTL pacxogomep mexay dnaHuamu, «HaXuBUTb» €ro
lWwnunekn(6onThl), o6ecneyms COOCHOCTL pacxogomepa u Tpybonposoaa.

B) YCTaHOBWUTb YMNOTHUTENbHbIE npoknagku. Cneantb, YTOOLI
NPOKMNagkn He BbICTYNanun BHyTpb TpybonpoBoaa.

[) 3aTAHYTb ramku wnunek (6ontos).

7.2.4 Tlpn 3atsxke OONTOBbIX coeavHeHWW Ana dnaHueBoro U
MexXdnaHueBoro npucoeanHeHus Monb30BaTbCH CXemMou,
npeacTaBnNeHHON Ha pUCYHKe 5. Ycunua 3aTshkkn O0nToB npuBeneHbl B
Tabnuue 13.

7.2.5 3arskky BbIMNONHATL B COOTBETCTBUM CO  CXEMOW
ONHAMOMETPUYECKUM  KITIOMOM B HECKOSIbKO MNPOXOA0B, MOCTEMNEHHO
yBENMYMBas ycunue Ao 3HadvyeHus, npuseneHHoro B Tabnuue 13a. BoicoTa
BbICTYNaOLWNX HaZ raMkon KOHLOB 6ONTOB MNU LUNUIEK OOMMKHA ObITb He
MeHee OHOM N He Bonee Tpex HUTOK pe3bobl.
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Tabnuua 13a. MoOMeHTbI 3aTAXKN ODONTOBbLIX COEANHEHUN

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

@D e (3

@ 2

chyHOK 5. Cxema 3aTshkku 60NTOBbIX COEAUHEHUI pacxogomMmepa.

7.2.4 Kopnyc OM moxeT 6bITb noBepHYT Ha yron go 180° (HanpaBo
UM Haneso) Ansa yaobcTea AOCTyNa K KnemMmam noakniyeHus n obsopa
XKW. [Ins noBopoTa kopnyca OM, ocnabutb CTONOPHbLIN BUHT N MOBEPHYTb
kopnyc Ha Tpebyembin yron (Mpunoxexne [, pucyHok [.2 no3nums 2).

7.3 CHMXXeHue BNUAHUA TBepAbIX BKIHOYEHUN

7.3.1 B KOHCTpyKUMM pacxogomMepa NpUHATBI MepbI, YMeHbLUarLwme
obpasoBaHune OoTnoXxeHunn B uameputenoHom yyactke [NMNP. Ho cnegyet
YyYMTbIBaTb BO3MOXHOCTb 0Opa3oBaHUs OTIIOXEHWUI, B CyYasix:

— Marnbix ckopocTen notoka (MeHee 0,5 m/c);

— N3MEpPEHUNS CYCMNEeH3NN BELLECTB;

— MCMNOMb30BaHNA pacxo4oMeEpPOB Ha BoAe, MMeEKOLLEN KapboHaTHYO
XXECTKOCTb (OBpasoBaHuMe OTNOXEHUN KapboHaTOoB).

7.3.2 [AnNsl CHWXEHNA BEPOATHOCTU 06pa3oBaHUs OTNIOXEHWUNA:

a) obecneunTb CKOPOCTb XMAKOCTU Npn namepeHumn 6onee 0,5 m/c;

6) npegycmatpuBaTb YCTAHOBKY CUCTEM OMarHUYMBAHUA XXUOKOCTH,
OTCTOMHMKOB, UNBTPOB C Y4eTOM HeobXoAMMBbIX MPAMONNHENHbIX
y4yacTkoB nepef pacxogomepom ([MpunoxeHwue I);

B) NpeaycMoOTpeTb BO3MOXHOCTb [eMOHTaXa pacxogomMepa Ons
OYUCTKN.

7.3.3 [Onsa wnamepeHuss abpasmBHbIX CYCMNEH3UN pPeEKOMEHOYyeTCs
MCMNOSIb30BaTb  pacxodoMepbl € MOSIMYpeTaHOBOM  (PyTEPOBKOM.
YcTaHaBnuMBatb  pacxogomep npuv  9TOM  NPeAnoyTUTeSibHO  Ha
BepTUKaribHOM y4yacTke TpybonpoBoda ANs CHUXEHUA HepaBHOMEPHOCTU
N3Hoca oyTEPOBKM.
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7.4 AneKTPOMOHTaX pacxogomepa.

7.4.1 lNpumeHsieMbIn Kabenb OOSKeH COOTBETCTBOBATL N0 ANnaMeTpy
kabenbHbIM BBOAaM - Hanpumep: M20x1,5, anameTp kabdens ot 7 4o 13 mm.
Ncnonb3oBaTb kabenb Kpyrnoro cevyeHus.

7.4.2 Tlpoknagky kabenem u npoBOOOB, 3aseMiieHne cregyet
npoBOAUTL B COOTBETCTBUM C TpeboBaHuaMKn npoekta n MNY3. Kabenu
npoknagbiBaTtb B CTalbHbIX UMK NIACTUKOBLIX Tpybax (meTannopykasax,
kKopobax, noTkax). [lonyckaetcs npoknagbiBaTb B 0O4HOM Kopobe (Tpyde,
pykaBe), 06beanHATb B OAHOM MHOFOXWUITbHOM Kabene curHanbHble Y
nuTaroLLne NUHUN.

7.4.3 He ponyckaeTtcsa npoknazka kabenen pacxogomepa B O4HOM
kKopobe, Tpybe coO CTOPOHHUMIN CUIOBLIMM Kabenammn nnun pssaom ¢ HUMm!

7.4.4 He ponyckaeTcsa KpenuTb kabenu Kk Tpybonposogam!

7.4.5 He ponyckaeTcs BO B3pbIBOONACHbLIX 30HaX f0bOro knacca
npuMeHeHne kabenen c nonsaunen u 06osI04KoON N3 NONMUITUNEHA!

7.4.6 JInHMIO CBA3M ANCKPETHBIX BbIXOL4OB NPOKaabiBaTh kKabenem B
aKpaHe, ceyeHnem He MeHee 0,35 Mm?2 npu anuHe go 250 M. fonyckaeTcsa
npumMeHaTb kabenn mapok KMM wunn aHanornyHble ¢ y4eTOM YCIOBUN
aKkcnnyarauumu.

7.4.7 JInHMO CBAA3M TOKOBOrO BbixOAa npoknagbiBatb kabenem B
aKpaHe, cedyeHnem He meHee 0,35 mm2. [pu yoaneHHOM MPUEMHUKe
TOKOBOrO CurHana yumTblBaTb COMPOTUBIIEHME MPUEMHUKA U KabenbHOW
nnHMN. CymmapHoe conpoTUBIIEHNE HE OOSMKHO npeBbiwaTbe 600 Om.

7.4.8 NluHnio cBsaAsn uHTepdenca RS-485 npoknagbiBaTb kabernem
«BUTasa napa» ¢ nsonguuen us NBX nnm aHanornyHou.

7.4.9 OneKTpOMOHTaX BbINOMHATL B CriegyoLlem nopagke:

1) 3aBepHYTb CTOMOPHbLIN BUMHT Ha 3agHen naHenu kopnyca 3OM,
MCNOMb3Ys LUECTUTPAHHBIN KMNtoY pasmepa 3 MM U3 KOMMSeKTa NocTaBKy;

2) OTBEPHYTb 3aAHIOK KPbIWKY koprnyca OM;

3) ANs UCKIYeHNa nonagaHna Bnaru B KabenbHbli BBO, CBEPHYTb
Ha kabene netnto nepen kKabenbHbIM BBOAOM, W, 3aBecTW Kabenb B
pacxogomep 4yepes kabenbHble BBOAbI;

4) nogkntountb kabenn B COOTBETCTBUM C HA3HAYEHWEM KOHTaKTOB
KNEMMHbIX pasbeMoB pacxogomepa. Obo3HayeHne KOHTaKkToB NpuBeaeHO
Ha pucyHke .1 lNpunoxexHnn [;

5) NNOTHO 3aTAHYTb KabernbHble BBOAbLI B 00NacTn 3aXxuma;

6) 3aBepHYTb 3a4HIOK KpbIWKy kopnyca OM mn 3adukcupoBaTth ee,
CTOMOPHbIM BUHTOM, BbIBEPHYB €0 LUECTUIPAHHbLIM KINKYOM pasmMmepa 3 MM.
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7.4.10 Lenb nuTaHus 3awmuieHa OT OLIMOOYHbLIX MNOAKNHYEHUN.
MMNynbCHBIM 1 NporpaMMmnpyeMbii BbiXO4b! 3aliuyLLEeHbl OT Neperpyskm no
HarMpPs>XXeHU0 U TOKY.

7.4.11 lNpun ykoMmnnekToBaHuM pacxogomMmepa KaberibHbiM BBOAOM C
dukcaumen 6poHn, [JononiHuTemnbHas duUKcauma OT BblaeprMBaHus
obecneuvnBaetcsa omkcaumnen 6poHn kabens.

7.4.11 Tpn ykoMmnnekToBaHUN pacxogomMepa TPYyOHbIM KaberbHbIM
BBOAOM, Tpyba domKcmpyeTcs ¢ noMoLLblo TpybHOro kabenbHoro BBoja.

7.4.12 MoHTaxHble (priaHubl coeauHUTbL C KOpPrycoM pacxogomepa
XenTo-3eneHbIM MeHbIM MPOBOL4OM, BXOAAWMM B KOMMIIEKT NOCTaBKU, U
3azemnmtb (pucyHkn B.1, B.2, TllpunoxeHne B). Takum obpasom
YypaBHUBAKOTCA arieKTpudeckme notTeHuunansl 4o 1 nocne pacxogomepa 6e3
Yero HEBO3MOXHA ero KoppektHas paborTa.

7.4.13 Tlpn wmncnonb3oBaHuUM pacxogomepa Ha Tpybonposoae wu3
HenpoBosLLEro MaTtepuana wnu MeTannmyeckom TpybonpoBoge cC
Nf1acTUKOBOW doyTepoBkom ang ypaBHMBaHUS noTeHUnanos
yCcTaHaBnuBaTb 3asemngowme konsua (PucyHok B.3 NMpunoxeHune B) nnu
MCMNOSIb30BaTh PacxogoMep C 3a3eMSIALWUM 3SIEKTPOLOM.

7.4.14 [na 3asemMneHusd pacxogomMepa MCMNonb3oBaTb TOSMbKO
MeOHbIn npoBoA. [1poBoa ¢ MeXaHMYECKOM 3aLUNMTON CEYEHMEM HE MEHee
2,5 MM?, 6e3 MexaHN4eckomn 3aLlmnTbl — He MeHee 4 MM?2.

7.4.15 He ponyckaeTcs 3a3eMnsTb pacXo4oOMeEp Ha CyLLecTBylLne
yCTpOMCTBa MOSMHME3aLLNTbI!

7.4.16 lMpwn pasgenbHOM KOMMNOHOBKE pacxogomepa ero M crnegyet
ycTaHaBnmMBaTb B WwKady (B WUTe, Ha CTeHe). Pacxogomep ¢ pasgenbHOu
KOMMOHOBKOM  6oriee  4yBCTBUTENEH K  BHELIHUM nomMexam.
[TOMEXOYCTONYMBOCTb CHUXAETCS C YBENUYEHNEM ONUHbI IMHUIA CBA3M.

7.4.17 CnenyeT npuHUMaTb MePbI AJ11 CHKEHNSA BINAHMUA NOMEX Ha
nokasaHusi — OTHECEeHMe kabenen oT UCTOYHUKOB NMOMEX, AOMONHUTENbHOE
3KpaHupoBaHMe curHanbHbIX Kabenen, nogdbop MecTa 3a3eMiieHus
9KpaHOB. 3KpaHbl kabenen, B obuiem cnydae, nogknwoyaTb K Kremme
obLwero npoBoaa.

7.4.18 lpn BbISBNEHUN BINUAHUA NMOMEX Ha MOKa3aHUS NPOBEPUTb
COCTOSIHME KOHTYpa 3a3eMiieHusi, nogobpaTb onTuManbHoOe NoakstoYyeHmne
KNnemMm 3asemMrieHus pacxogomepa K KOHTYpY 3a3eMI1eHus.

7.4.19 [Ina 3awnTbl pacxogomepa OT paspsgoB MOMHUAW criegyet
AOMOMHUTESNbHO BbINOMHATL MOMHUe3awmnTy B cootBetctBun ¢ CH 3.02.-
2020 (PB) nnn CO 153-34.61.122-2003 (P®).
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8 ONMMMCAHUE MEHIO

8.1 O6wan nHdopmauus

8.1.1 MeHIo pacxogomMmepa COCTOUT N3 ABYX YPOBHEN (PUCYHOK 6).

[MlepBbin  YypOBEHb COOEPXUT OOHO WHGOPMALMOHHOE  OKHO,
nosiBNSAKOLWEECS Mpu BKIKOYEHUM pacxogomepa, Mocne MpoXoXaeHUs
TecTa, u, oTobpakaeT TUM 1 3aBOACKON HOMEDP.

BTopon ypoBeHb coaoepXUT NATb UH(OPMALUMOHHbLIX OKOH MEHIO Y
yrpaBnseTcs Knasuwamm ontuyeckon knasnatypol 4, P, «Esc», ««ly,

Knasuatypa umeeT QYyHKUMIO aBTOMOACTPOWKM MOL napameTpsbl
oTpaxaTtens (nanbua) n nog cteneHb CBETONPONyCcKaHus cTekna. YacrtoTa
HaXxaTusi ONTUYECKNX KNaBuLL JOMmKHA ObITb MeHee 1 HaxaTtusi/c.

[Mepexon Mexay okHamu BbINonHseTcs knasuwamn € vnun p.

Bce okHa MeHIO MMeEKT NoAMEHI0, BXOA B KOTOpble BbIMOSTHAETCS
KHOMKON «<&ly  nanbHenwmni NPOCMOTP NoAMEeH - knasuwamn 4 n P,
Bo3BpaT - knasuwen «Esc». Haxatue knasuwmn «Esc» BosBpallaer
MHOMKaAUMIO 13 NIOBOMN TOYKN NOAMEHIO B Brimkanillee OKHO MEHIO.

[Mpn M3MEHEHUM HACTPOEYHbLIX NapamMeTpPoB HaXaTue Ha KraBully
«Esc» 3anucbiBaeT M3MEHEHHbIN NapamMeTp B NaMsTb pacxogomMepa.

8.1.2 lyHKTbI MeHIo npencTasneHbl B n. 8.1-8.6, n cooTBETCTBYIOT
MEHIO rnporpamMmbl HacTpoukn pacxogomepoB FlowMag sep 2.01.03.
CooepxaHue nporpamMmbl MNpeacTaBneHO B ONUCAHUM  MPOrpammbl,
nocTaBfigsemMomn no 3anpocy.

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

Hsweperns K~ S Hacrpoiir <:> i‘éﬁf“’ | Kamoposxa
T e v < V< | PTIAN
<4 <4
>O npudope <

v <

PucyHok 6. CTpyKTypa MeHI0 pacxogomepa.

8.1.3 NameHeHne 3aBoACKOro Homepa U KanubpoBKKM pacxogomepa
BO3MOXHO TOSbKO NPW BKIKOYEHUM nepekntodatena X6 «Kanndposkay. 3To
noTpebyeT HapyLweHus nNnomMbbl-Haknenkn Npon3BoanTens.

34



PykoBoacTBO no akcnnyaTtauuu ABrycT 2025

8.2 MeHIo «M3mepeHunsa»

8.2.1 B MeH0 nHanumpyoTca s3HayeHna N3MepeHHbIX NapamMeTpoB U3
Tabnuubl 14 npn oTcyTCTBMM OWINBOK N3MepeHus. BennyunHa pacxoga - ¢
y4eTOM OrpaHnuyeHuin No MakcumMmasibHoOMy U MUHUMaribHOMY pacxoay.

Tabnuua 14
4 OMNPUBOPE 4 U3MEPEHUA » HACTPOWUKU »

-l
« Pacxop ,Q =
— 12, 345 M3y (rn/4, n/y, n/MmuH, n/c, kr/y, T/4) P
Npu obpaTHOM MOTOKe Nepe BENUUNHON pacxoaa NosABMAETCS 3HaK «MUHYC»
<« CKopoCTb NnoTokKa
- 1,230 m/c P
O6beMbl
< V npsaAmoe HanpasneHve p
<« V obpaTHoe HanpaBneHue P
<V cymmapHsbiin p Esc
Bpems HapaboTku (4, ) -l
< Bpewms npsamom HanpasneHun p
4 Bpemsa obpaTtHoM HanpasneHun P

Esc

<4 Bpems BO BKMOYEHHOM COCTOSIHUMP> Esc
Hdo3satop -l
40O06bém go3bl. Beikn. (M3, mn, n, aan) »
4 Bpems gosnposanus. Belkn. , c P Esc
» ConpoTuBneHue xmakoctu, kOm P Esc

8.2.2 lpn nosaBfeHUn HEKPUTUYHBIX OLWMBOK (He NPUBOAALIMX K
HapyLWeHU0 U3MepeHns pacxoga - Tabnuua 16) - N3MepEHHbIN pacxoa
WHONLUMPYETCH, B OKHE MHOMKAUUM pacxoga, B MpaBOM HWKHEM Yrny,
NOSABUTCA 3HaK «!».

[Mpn NOABMEHUM KPUTUYHBIX OWKMBOK (NpmBOAAWMX K MoTepe
pe3ynbTaToB U3MEPEHUS pacxoda) U3MepeHHbI pacxoq WHOMUMPYeTCS
paBHbIM HYJIIO0, B NPaBOM HWKHEM Yriy MosiBUTCA 3HaK «!», a B NogMeHI0
«OWwmnbKkn» B okHe «XKypHanbl/apxmBbl» NMHONUMPYHOTCS 3adOUKCUPOBaHHbIE
OLUNOKM.
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8.3 OkHO meHIO «HacTponkn»

8.3.1 B okHe «HacTpoMnku» OOCTynHbI AN NPOCMOTpa U U3MEHEHUS
KHOMKaMM Unu ¢ NOMOLLbI KOMMNbKOTEPA NapamMeTpbl KOHpUrypaumn.
Tabnuuya 15

Namepennss 4 HACTPOWUKU » XKypHan/apxus

» TexHonoru4yeckue |-|aCTp0|7||(|/|""l:J

Bpems punbTpauum MocTtosiHHasa counbTpa, ot 1 ao 30 ¢
<« | Bemnduposanve K nemndouposaHuto, ot 1 0o 99 %
EQMHMLL! MHAMKALMA DACXOAA M3y, n/y, n/MuH, nfc, /M, Kri4 —
AnAnL Ankalin p a 3Ha4YeHNsa ONnsi BCEro MEHK
EovHnubl  nHankaumm obbema M3, M. 11, an, T, Kr Esc
< (cymmaTopoB)
[Mopor conpoTnBNEHNS XMAKOCTU | KOM Esc
Hactpoika Qorceuxn M3/Y Esc
<P | [NOTHOCTb XUAKOCTU 0,0000 «r/n, T/m3 -l
M3ameHeHne nnoTHOCTU KHonkamn 4P 1 <€ Esc
CUCTeMHbIe HacTpoiiku &
CeTteBoMn
anpec Anpec B cetn MODBUS ot 1 oo 254
CkopocTb CkopocTb obmeHa gaHHbiMM B ceTu Modbus, 2400 —
obmeHa 230400 kbut/c
<> | AnpecoBahHbie KonnyecTtBo NpUHATBLIX 3anpocoB
3anpochl
Agpec 3anpoca | [lpuHATble 3anpocbl C HecoBnagalwLlmnM CeTeBbIM
He coBnarn agpecom
Ownbkn CRC | MNakeT NpuHATLIX AaHHbIX HE paclungpoBaH | Esc
HART 3ape3epBnpoBaHoO
MepudepnmnHblie HACTPOUKU -l
Bbixoabl MmoryT 6bITb 3anporpaMMupoBaHbl Ha Nobyto
N3 HUXKENEPEYUCTIEHHbIX PYHKLMIA:
— MMI'IyJ'IbeI, Kaanonuenus 25 0/0;
— MMI'IyJ'Ibel, Kaanonnenus 50 0/0;
— Nmnynbebl, Kaanonwenus 75 %;
<P | Buixoa 1 — KnioY oTKpbIT;
Bbixon 2 — Kntou 3akpbIT;
— PeBepc, KntoY OTKPLIT;
— PeBepc, KoY 3aKkpbIT;
— [losaTop, ynpasneHue,
— Pene npoToka, KIoY OTKPbIT;
— Pene npoTtoka, KStoY 3aKpbIT.
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[MpogomkeHne Tabnuupbl 15

ABrycT 2025

Bxog 1 3anporpaMmmupoBaH Ha yrnpaeBneHve Qp3aTopoM B
pexume «Iyck-Cton»
Qx cooTBeTcTBYOWMM 20 MA. 3anpelleHa yctaHoBka Qx
ToKOBbLIN BbIXOA4 < Qmin. YuuTtbiBaTb eguHuUbl Qx YCTaHOBMNEHHbIE
Nofib30BaTeNeM
O6wmnn BEC
H Bec BbixogHoro nmnynsca (8 n/umn) Esc
nMmnynbca
Pene npoTtoka !
Pene npoTtoka - BKNHOYEHUE/BbIKMIOYEHME. YCTaHOBKA
QBKHIO'-IeHVISl, QBblKﬂqueHuﬂ B eduHunUax, YCTaHOBJIEHHbLIX
4P | nonb3osaTtenem. Esc
Bpems yaepxaHus BbiIxoga B IOMMYECKOM COCTOAHUM (BpeMs
nepek4eHns), 1-30c
CepBUCHbLIe |-|aCTp0171|<W'I:J
IMynauma pacxoga
Esc
@ 10,000 M4
<> | Naponb -l
<4 | 0000 (3ameHa napons kHonkamn 4p 1 =) Esc
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8.4 OkHO MeHo «XKypHan/apxuB»

8.4.1 B OkHe BbIBOOATCSA KPUTUYHbLIE WU HEKPUTUYHbIE OLUMBKK
namepeHnsa. MHOnUMpyroTCca TONbKO AMarHOCTUPOBaHHbIE OLWNOKN!

8.4.2 lpun nosiBNEHNN KPUTUYHBIX OLLNOOK - UBMEPEHNE N MHONKALNS
pacxoda npekpalwiaeTcs, nNpu MNoSIBIEHUN HEKPUTUYHLIX - U3MEPEHME U
nHOnKauma npoposkaetcsa. [lpy  oTcyTcTBMM  OWMBOK  BbIBOAUTCS
coobuieHne «OwmnboK HeT».

Tabnuuya 16
<4 HACTPOVKU € XKYPHAII/APXUB » KAJINBPOBKA »
-l
<4 Owunbka P OnuncaHue ownobKHU KputnyHoctb
Pacxogomep  cukeupyeT  06pbiB
+
HeT 3a3emneHus Leny 3a3eMmneHms
Q > Quare, A3mepeHHbIN pacxo bonbLue
Q < Quu 1,1Quakc NN MeHbLLE Quum -
PeBepc O6paTHoe HanpaBreHne NoToka —
[MosiBngeTcs  npu  nonsipusaumnm
2 +
Monapusauns anekTpoaos 6onee 4onyCTUMON
Owmnbka CRC HecoBnageHue KOHTPOSIbHON CyMMb +
kannbposku NMMNP | koadpduruneHToB kannbposku MNP
I'I(())JLI'IJIZI36OKI3aaTeJ'Ibg|§4()% HecoBnageHne KOHTPOSbHON CyMMbI _
NaHHbIX NoNb3oBaTENbCKNUX AaHHbIX
Owwnbka CRC | HecoBnageHue KOHTPOJSIbHON CyMMb
kannbposkn OM | koadppmumeHToB kKannubpoBku IM B
H%EJOV'”?KSHHH)?RC HecoBnageHne KOHTPONbHON CyMMbI _
NaHHbIX HaKOMNMEeHHbIX OaHHbIX.
Owwnbka CRC| HecoBnageHue KOHTPOSIbHON CyMMb +
BCcTpoeHHoro MO | BcTpoeHHoro M0
HacblweHne
KaHana  MaMepeHus [leperpy3ka KaHana pacxoga no +
pacxoga aMmnnNuTyge BXo4HOro curHana
[MosiBnseTcs npu HNU3KOWN
ngBlgﬂl-_'”M“ggaC;b 9NEeKTPONPOBOAUMOCTI Cpedbl UMu +
pen 3arpsA3HeHnN 3MeKTPoaoB
Tok B036yxaeHus| [lpy BenuumHe TOKa BO3OYXKOEHMS +
HWXXe HOPMbI HWXe HOPMaTUBHOWN
Owwnbka B 0OMeH HHbIMW M
Owww6Ka KK obmeHe na exay -
NHONKATOPOM N KOHTPOSINEPOM
BbICOKWI HY | Pukcaums HM3KOYaACTOTHOrO LWymMa B
Ly M TpybonpoBoae -
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8.5 MeHio «KanubpoBka»

8.5.1 B MeHI0 OOCTYNHbI AN NpocMoTpa U U3SMeHEeHUs C KnasmaTypbl
MM C MNOMOLLLID KOMMNbIOTEPA KOPPEKUUS «HYnsa» U KanubpoBOYHble
KoadbpurUmMeHTbI pacxogomepa.

Tabnuua 17

<4 XXYPHAN/APXVB < KATIUEPOBKA » O MPUEOPE »
-l

4 KoacppuumeHT Km
Obwun KoppekTupyowmn MHoxmntenb ana T[NP (koadpuumeHT
mMacLTabupoBaHus), KOppekTUpyembiin P

<4 Kanu6poska Hyns P
To4yka KoppeKLMn Hyna pacxogomepa (B M3/4), KoppekTupyemas

4 Touku kanu6posku K1 — K5 p
ToukM KanmBpOBKM XapaKTEPUCTUKU pacxoJoMepa B MpoLeHTax oT
AnanasoHa pacxo4oB Qmax — Qmin, KOPPEKTUPYEMbIE

4 KanubpoBouHble ko3 dpurumeHTs! P
K1 — K5 npamoe HanpaBneHue, K1 — K5 peBepcHoe HanpaBneHue
KannbpoBo4Hble KOIhPULUMEHTLI B TOYKaxX KanmbpoBKM AS1s NPsiMOro
N PEBEPCHOr0 NOTOKa, KOPPEKTUpPYyeMbIe

8.6 OkHO meHIo «O npubope»

8.6.1 B MeHW [OOCTynHbl Onsg  NpocMOTpa  napameTpsl,
npeacrasneHHble B Tabnuue 18.
Tabnuuya 18
4 KANMEPOBKA 4 O NMPUBOPE P W3MEPEHMA P
-l
< Ne MNP »
3aBogckoun Homep NINP pacxogomepa
<4 Ne M »
3aBOCKOWM HOMEP 3NEKTPOHHOro Moayns
<4 CRC )
KoHTponbHasa cymma KannbpoBOYHbIX NapamMeTpoB
4 Bepcua MO 2.01.01 »
YcTaHOBNEeHHas Bepcusi NporpamMmHoro obecneyeHuns
<4 DN MNP »
4 Q1 (MuHUMmanbHbIV pacxon) 0,1000 m3/y P
4 Q4 (makcumanbHbIn pacxog, 50,0000 m3/y B

12.6.2 KoHTposibHaa cymma KannbpoBOYHbIX NapamMeTpoB U HOMeP
YCTaHOBJIEHHOM BEPCUM NporpaMmmMHOro obecneyeHMs CoXpaHsieTcs B
NaMsaATK pacxogomMepa npy nporpaMmmMmmMpoBaHnn y NPoM3BOAUTENS.
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8.7 W3ameHeHMne napamMmeTpoB C ONMTUYECKOW KnaBuaTtypbil.

8.7.1 B pacxogomepe npefycMoTpeHa BO3MOXHOCTb M3MEHEHUS C
KnaemaTypbl  TEXHOMNOIMMYECKUX,  CUCTEMHbLIX, MNEPUPDEPUNHBLIX U
KanmbpoBO4HbIX NapameTpoB (Tabnuubl 16 n 17).

8.7.2 [Ina nameHeHus napameTpa crnegyeT BOUTU B OKHO NnapameTpa
M HaxaTb KHOMKy «<l» - npu aToM noaceBeTUTCS KypcopoM eauHuua
N3MEPEHUA, Ha3Ha4YeHuMe napameTpa WIn KpanHUW npaBbin  paspss
YMCIIOBOro 3HadeHust napameTtpa. HaxaTnem KHOMOK MOXHO W3MEHUTb
pasMepHOCTb eaAuHULbI U3BMEPEHUNS, HAa3HAYeHNe napameTpa Unmn Yncro B
paspsige YMCrEeHHOro 3Ha4YeHus:.

8.7.3 lOBTOPHbIM HaXaTUeEM Ha ««l» nns ynucnoBoro 3HaveHus
napamMmeTpa, Kypcop nepeBoauUTCS Ha crneaylwmn paspsg YncrioBoro
3HayeHus. CoxpaHeHue W3MeHEeHHOro napameTpa (4ucna) B nNamaATb
BbINOMNHAETCA HaxaTunem KHonkn «Esc». [loBTOpHOe Haxatne «Esc»
NPUBOLUT K NepemMeLLeHnNio N0 MeH0 Ha OAWH Lar Hasag,.

8.7.4 V3ameHeHne napamMeTpoB KanuMOpPOBKM BO3MOXHO TONbKO B
nonoXxeHun nepekntoyarensa «Kannéposka» - «Bkn».

8.8 OnucaHue PyHKUUU JO3MPOBaAHUSA

8.8.1 lMpuHumMn paboTbl go3aTtopa OCHOBaH Ha M3MepeHun obbeéma
npolwlegwen Yyepes pacxogoMep XKUAKOCTU C MOMEHTA Nogadn KoMaHgbl
«CtapT», oo nogaym komangbl «Cton». OQHOBPEMEHHO C HaKOMIeHNeM
00bEMa OTCUUTBLIBAETCA BPEMS B CEKYHAAX, OT Havana koMaHgbl «CtapT»
00 Hadana komaHabl «Ctony. MNyTb B MEHIO:

«N3mepeHus» — «[losaTop» — «O6BHEM A03bl. Bbikn.» — «wly.

8.8.2 KomaHabl «CtapT» un «Cton» MoryT 6bITb NogaHbl C KnasmaTtypbl
N3 MeHI0 «/3MepeHnsi», HaxaTneM KHomnku «<=», unu ¢ BHeLwHero opraHa
ynpasreHus (Hanpumep, kHonkun S1 lMpunoxeHna E), nogknioYeHHOM K
Knemme OUCKPETHOro BXxoaa.

[lonyckaetcsa wucnonb3oBaTb HanpskeHne +24 B OT UCTOYHUKa
nMMTaHMa pacxogomMepa c cobniogeHnem nondpHocTu. Pacxogomep
CYNTAET KOMaHOOW MOSABIIEHME HaMpPsXXeHUs Ha BpeMsi He MeHee 1 - 2 €
Ha 9ToM Bxoge. [na npuHATUS cregylowen KoMaHObl HanpskeHue
AOSTKHO BbITb CHATO (KHOMKa S1 pa3oMKHyTa).

Komanga «Cton» nogaétca aHanornyHo komaHge «CtapT» € y4eTom
BpeMeHU yaepxaHnsa HanpsxxeHna (1 - 2 c).
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8.8.3 lNMocne nogaun komaHabl «CTapT» UHAMKaAUUS U3MEHUTCHA Ha
«O6bEéM po3bl. Bkn.» lNokasaHus HakonnieHHoro obbéma BO BTOPOW
CTPOKE MHOMKATOpa Ha4YHYT YBENNYNBAIOTCS.

Ecnn npun ynpaBneHun p[osatopom TpebyeTcda OAHOBPEMEHHOE
HabnoaeHne 3a gpyrumm napaMmetTpamm NoToka, Hanpmmep, MrHOBEHHbIM
pacxogom, To crneayet UCnonb30BaTbh BHELLHIOK KHOMKY.

8.8.4 HakonneHne 03bl OCTaHaBMMBAETCA NOBTOPHbLIM HaXaTuem Ha
KHOIMKY «*€ly B MeHI0 «/13MepeHVs» NN BHELLIHIOW KHOMKY B ntobom mecte
MEHI0 pacxogomepa:

«A3mepeHunsa» — «Jlosatop, curHanusatop» — «OO0BLEM A03bl.
Bkn.» — «wly,

Mpn aTtoM Hagnucb wu3MeHuTcsl Ha «OOBLEM p[oO3bl. BbIkn.»
NHOomkauma HakonmneHHoro obbEMa BO BTOPOM CTPOKE MHAMKaTopa
nepecTaHeT yBENMMYMBATLCS U COXPaHUTCA 4O CneayloLwero crapTa.

Mo pesynbTataMm crieqyrowero crapTa nokasaHus npegblayLlero
HakonsieHHoro obbema obHynATCS.

8.8.5 [1ns paspeLleHnst oTobpaxeHnst COCTosHMA go3aTtopa Ha ntobom
M3 OBYX MporpaMMmupyemMblx Bbixogax pacxogomepa: «Cton» Koy
AVCKpeTHoro Bbixoga 1 wnn 2 3akpblT, «CTapT» — KoY OUCKPETHOrO
Bbixoga 1 wunn 2 OTKpbIT. PaspelweHne HacTpamBaeTcss B  MEHIO
«Hactponkny:

«HacTponkn» — «Hactpounku nepucdepumHbie» — «[AUCKPETHbLIN
Boixog 1 unn 2» — « <=y cnesa BHM3y 3amuraeT Kypcop, 3aTem
HaxaTuem kHonok <€ unu P> BbIGpaTh HasHaveHue Bbixoaa - «J[losaTop,
ynpaBn» — «Esc».

8.5.1 Harpy3o4Hble napamMeTpbl BbIXO4HOrO Kntoya «Bbixoga 1 unu 2»
ykasaHbl B [NpunoxeHun E pucyHok E.1. [Ang yBennyeHna Harpy3o4yHOW
CrMOCOBOHOCTY creqyeT NPpMMEHATb TBEPAOTENbHOE pene.

8.8.6 [na yeenuyeHna ObiCTpOOENCTBUA Oo3atopa cnenyet
YyCTaHOBUTb MUHUMarbHOE BpeMda unstpaunn 1 c. B meHo gemndpepa
3agatb BenmumHy 1,000x100%. Oemndep npy 9TOM OTKIHOYUTCA.

8.8.7 O6bemM 003kl M BpeMSI HAKOMNSIEHNS 403bl HA0MOATCS B MEHIO
«A3mepeHunsa» — «[lozatop» — «Bpemsa go3up. Bkn.» nnn «Bpems
Ao3up. Bbikn».

8.8.8 OOBLEM ”n BpemMsas [03MPOBaHUA MOXHO npodnTatb Mo
nHTepency RS-485, otnpaBuB COOTBETCTBYHOLLNI 3anpoC pacxogoMepy
B COOTBETCTBMM C ONMcaHMeM npoTokosia obmeHa.
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9 NMEPEYEHb KPUTUYECKUX OTKA3OB

9.1 lNMepeyeHb KPUTUYECKMX OTKaA30B pacxogomepa, CNoCOoOHbIX cTaTb
NPUYMHON aBapuUUHOM CUTyaLmn ykasaHbl B Tabnuue 19.

Tabnuuya 19
Ne HanmeHoBaHne oTka3oB 1 OLNOKM BepoaTHOCTb
BO3HMKHOBEHUSA
1 | MexaHun4eckne onacHoOCTMW: HeBbicokas

- onacHocTu, obycnoBreHHble Bbibpocom pabouyen
cpedbl (HapyweHue repMeTU4YHOCTM B  MecTax
coeauHeHuNn)

CBs3aHbl C:

- OLLMOKaMM MOHTaXa;

- owmBKkamm obenyXmnBarLLero nepcoHana;

- I3BHOCOM B NMpoLecce aKcnnyaraumm

2 | PaspbIB CBApHbIX cCOeANHEHUI MO NPUYNHE KOPPOo3uKn. | HeBbicokas

3 | PaspbIB cBapHbIX COEAMHEHMIA NO NPUYNHE N3HOCA. HeBbicokas

4 |PaspblB CBapHbiXx COedWHEHUA nNpu  MOHTaxe | HeBbicokas
obopynoBaHus.

5 | TepMmudeckme onacHoCTU, NpuBoOAALLNE K: HeBbicokas
OXOry unu ApyroMmy MOBPEXOEHNIO OT KacaHusa C
npegMeTamm  WMNM  MaTepuanamum C  BbICOKOM
TemnepaTtypon u3-3a HapyweHUs repmMeTUYHOCTU
MECT COeAWHEHUN, a TakKe TEMnSIOBOro M3nyyYeHus.

CBs3aHbl C:

- OLWIMBKaMnN MOHTaXa;

- owmbkamm obenyxmBaroLLero nepcoHana
- OTCYTCTBME U30SISLUMOHHOIo MaTepuana

6 | OnekTpunyeckne onacHOCTU: B
OMacHOCTU OT TMOPAaXEHUS INEKTPUYECKUM TOKOM.

CBsi3aHbl C:

- OLUMBKaMM MOHTaxXa;

- owmbkamm obcnyXmBatoLLero nepcoHana.

- criegpbl Bnarn BHyTpu kopnyca dM 1 Ha KOMMNOHeHTax
SNEKTPOHMKN Kak CcneacTBMe HapyLleHUsi YCNoBuMM
XpaHeHus pacxogomepa 7 HapyLleHune
repMeTUYHOCTM NPU dKCnyaTaumm
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[MpogomkeHne Tabnuubl 19
7 | BapbiBO6E30OMACHOCTb: HeBblcokas
OnacHocTb BOCMNSIaMeHEeHUS B3pbIBOONACHOM
cpenbl. CBA3aHbl C HeNpaBUbHOW 3aKcMyaTaunen
BO B3PbIBOOMACHbIX 30HaX:
- olunbKaMun MOHTaxa;
- owmBKamun obcnyXxmnBatroLLero nepcoHana;
- roBpexaeHne U OTCYTCTBUE KPbILWKN (KPbILLEK)
Kopnyca;
- MOBpPEeXOEeHNA Kopriyca UM KOPMyCHbIX geTtanen
kopnyca OM
8 | HeBblNonHeHMe pacxogomepa cBouMX (yHKUMK Mo | HeBbicokas
Ha3Ha4YeHuIo:
- OTCYTCTBME WIIN HEKOppeKTHas peakuus OM Ha
BXOAHble KOMaHOHblEe CUrHanbl,
- orcytctBue wuHukaumm Ha KK-gucnnee B
npoLiecce aKcnsyaraumm
9 | Bo3HMKHOBEHME OTKasa MO npuyMHe [OCTMXKeHud | HeBbicokas
yKa3aHHOro cpoka cnyxbbl pacxogomepa

9.1.1 Tllpn oOHapyXeHUn KpUTUYECKNUX OTKa3oB Heobxoaumo
OCTaHOBUTb 3KCNyaTaumio.

9.1.2 lMNepeyeHb BO3MOXHbIX OLIMOOK MepcoHara, CnocCoOHbIX
NPMBECTU K aBapUUHbIM pexXxmumam obopyaoBaHUSA:

- HeBbINONHeHWe TpeboBaHMIA HAaCTOSLWEro pykoBoACTBa MO
aKcnnyaTauumn n HOpMaTUBHbLIX OKYMEHTOB NepeYncneHHbix B Tabnuue 13
pernameHTUPYOLMX 3KCNnyaTaumo pacxogoMepa;

- OTKMOHEHUS, HAapPYLLUEHUS YCITOBUIN XpaHEHUS N TPaHCMOPTUPOBKY;

- aKchfyaTauusi pacxogomMepa B 30Hax, HE COOTBETCTBYHOLUUX
MapKMPOBKe B3PbIBO3ALLMThI YKa3aHHOW Ha Tabnuyke;

- 9KcnnyaTauus pacxogomepa He Mo HasHayYeHuo, HapyLleHus npu
MOHTae, NoAKNYEHNM, HACTPOMKE N SKCMnyaTaunn pacxoaoMepa;

- HECOOTBETCTBME YPOBHS B3PbIBO3ALLMTbI KAOENbHbIX BBOAOB U (UNK)
3arnyLlek, ¢ ykasaHHbIM YPOBHEM B3PbIBO3aLLMThLI HA PacXOAOMEpE.

9.1.3 B pesynbtate ugeHTUdUKaumm Obin1 onpenerieH nepeyveHb
HeXxenartenbHbIX KPUTUYECKMX OTKA30B, BO3MOXHbIX OLUMOOK nepcoHana
(monb3oBaTens), NPMBOAALMX K aBapuUMHbIM peXxumam pacxogomepa,
caoenaHbl NpeaBapuUTEnbHbIE OLEHKM OMacHOCTUM U pucka, BblpaboTaHbI
npeasapuTernbHble pekoMeH4auum no yMeHbLLUEHUIO ONAaCcHOCTEN.
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10 MOBEPKA

10.1 loBepka pacxogomepa ocylectenaetcsa no MPb MIM.2619-2016
«Pacxogomepsbl-cyetumkn  anektpomarHutHele BUPC-M. Metoguka
NoBEpPKN» B pefakunm nameHeHna Ne 4.

10.2 MeToaunka noBepKkn NnoctaBndeTca oTaenbHo n 6ecnnaTtHo.

10.3 MexnoBepouyHbln HTEpBan - 48 mecsues B Pb un PO.

11 TPAHCINOPTUPOBAHUE N XPAHEHUE

11.1 MNMpun TpaHcnopTUPOBaAHUM U MOrPY304HO-Pa3rpy304HbIX paboTax
He O0NyCKalTCA NOBPEXOAEHUs 3aBOLACKOM YMakoBKW, yaapbl C MUKOBbLIM
yckopeHuem bonee 98 m/c2, Bubpauma yactoton 10-150 'y n amnnmntygon
6onee 0,35 mM. He gonyckaeTtcs npsimoe nonagaHue Brarn Ha ynakoBky.

11.2 Pacxogomepbl B 3aBOACKOM yYNakoBKe NPU TpaHCNOPTUPOBaHUU B
3aKpbITbIX OTCEKAX BCEX BUAOB TpaHCMnopTa BblAEepPXUBALOT:

— TeMnepartypy oKpyxatoLlen cpeabl oT MmuHyc 55 °C go nntoc 50 °C;

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

11.3 XpaHuUTb pacxogoMepbl criefyeT B 3aBOACKOM yrnakoBke 1 rog B
NOMELEHNN C YCITIOBUAMW, COOTBETCTBYIOWMMU rpyrnne 3 no YCroBUsM
xpaHeHust B cootBeTcTBMe ¢ FOCT 15150. B nomeweHnn He AOMKHO ObITb
arpeccuBHbIX NAapoB U ra3os, paspyLuatrowmx MeTansbl U U30NSLNIO.

12 YTUITU3ALUNA

12.1 Pacxogomepbl He cogepXaT BpeAHbIX BELLECTB M KOMIMOHEHTOB,
npeacTaBnALLMX ONacHOCTb 414 340POBbSA NIAEN N OKpYXaloLLlen cpenbl
B Npouecce 1 Nocne OKoOHYaHUs cpoka CIy>K0bl 1 NpuU yTUNM3auuu.

12.2 YTnnusauus pacxogomepa OCyLLeCcTBMsSeTCcsa OTAenbHO Mo
rpynnam maTtepuarnoB. nfacTtMaccoBble 3fieMeHTbl, MeTannunyeckue
9NIEMEHTbI Kopryca n KpeneXHble 3/1IEMEHTHI.

12.3 YTunusaumm nognexaT pacxogomepsbl, BolpaboTaBLline pecypc u
HenpurogHble K AanbHeunwen aKcnnyaTayun.

12.4 Pacxooomep He coOepXXUT aparoueHHble meTansbl.

12.5 Pacxogomep nocTtaBnsgeTca noTpebutento B KapTOHHOW,
nonMMepHoOU, gepeBsaHHOW Tape. YNakoBOYHbIe mMaTtepuansl nepenaroTcs
Ha yTunu3auuio (BTOpPUYHYKO nepepaboTKy) cneumnann3mpoBaHHbIM
opraHmsaumnsm.
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PykoBoacTBO no akcnnyatauum

NMPUNOXXEHUE A
(cnpaBo4HoOe)
FaGbapuTHble, NnpucoeAnHUTESNIbHbIE N YCTAHOBOYHbIE pa3mMepbl
pacxogomepoB ncrnonHeHus Ex

ABrycT 2025

/;.

— 7N
© i‘E
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?_]_ - /1
— I
g:
—
3adHAA epedHAn
Kpbsitka M Kpbsituka M

z _ i
Tabnuua A.1
DN L, Mmm D, mm H, mm Macca, kr
10 88 60 258 1,5
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 5,4
100 200 160 360 5,9

PucyHok A.1 labapuTHble U YCTAHOBOYHbIE W NPUCOEOUHUTESbHbIE
pasmMepbl, Macca pacxogoMepoB C MexXdnaHLueBbIM NpucoeanHeHneM (CIHABMY)
B KOMMNAKTHOW KOMMOHOBKE
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NMPOOOJKEHUE NMPUNOXEHUA A
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Tabnuuya A.3
DN G” Lvv | H mm D1 D, MM Malfrca’
10 34 120 258 34" 60 1.6
15 34" 130 270 34" 75 21
20 T 130 270 T 75 21
25 11/ 150 270 1174 75 21
32 112" 180 285 112" 89 3.4
40 2" 160 295 2" 100 4.2

PucyHok A.3 [abapuTHble, YCTAaHOBOYHblE W MPUCOEAVHUTESbHbIE
pa3Mepbl, Macca pacxogoMepoB C pe3bboBbIM NPUCOEANHEHNEM B KOMMAKTHOM
KOMIMOHOBKEe

46



PykoBoacTBO no akcnnyatauum

NMPOOOJKEHUE NMPUNOXEHUA A

174

ABrycT 2025

|,£>\ E
om | wo L
o wo
. /
5
I -
N L/
A
ST R
a M\
- L -
Tabnuuya A.4
DN, mm L. mm L1, mm| D, mm H, Mmm d, mm | d1, mm 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, YCTaHOBOYHble U MPUCOEUHUTENBHbIE
pa3mMmepbl, Macca pacxogoMepoB C NPUCOeANHEHMEM «Krammn» B COOTBETCTBUU
c DIN 32676
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NMPOOOJKEHUE NMPUNOXEHUA A
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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" 5,1
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, yCTaHOBOYHblE U MPUCOEUNHUTENBHbIE
pas3mepbl, Macca pacxodoMepoB C NPUCOEOVHEHMEM «MoroyHad mydrTa» B

cootBeTcTBUM ¢ ISO 11851
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NMPOAOOITKEHUE NMPUNTOXEHUA A
174
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Tabnuua A.5
DN L, D, D1, D2, mm H, Mm n d, Mmm Macca,
MM | MM MM Kr
15| 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 1 200 | 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 | 268" 2782 | 510 [12'(12)?]22%(26)?| 34,0
250| 450 | 560 | 450 | 300" 335% | 570 12 26" 302 73
300| 500 | 616 | 500 | 370" 390% | 633 16 26" 302 94

D ana PN16; 2 ona PN25. Macca ykasaHa ans koHcTpyktuea ¢ PN 1,6.

PucyHok A.5 [abapuTHble, YCTaHOBOYHble W MPUCOEOUHUTENBHbIE
pa3mMmepbl, Macca pacxogoMepoB € priaHueBbIM NPUCoeguHEHNEM B KOMMAKTHOW
KOMMOHOBKE
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NMPOOOIKEHUE NPUNTOXEHUA A

174

=T
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131

o
L .| PyTeposka
DN L, D, D1, D2, mm H, Mmm n d, Mmm 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
1001 250 | 215 | 180 158 380 | 8'(8)? 1812 18,0
1251 300 | 245 | 210 184 416 | 8'(8)*> |18'(26)?| 25,0
1501 300 | 280 | 240 212 442 | 8'(8)?> |22'(26)>| 31,0
200| 350 | 335 | 295 | 268" 2782 | 510 [12'(12)?]|22%(26)?| 34,0
250 450 | 560 | 450 | 300" 3352 | 570 12 26" 302 73
300| 500 | 616 | 500 | 370" 390% | 633 16 26" 302 94

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

PucyHok A.5 NabapuTHble, yCTAHOBOYHbIE U NPUCOEANHUTENbHbIE
pa3mepsbl, Macca pacxogoMepoB ¢ driaHUeBbIM NpucoeanHeHnem 6es
3a3eMnALWmMX Konew, (ans arpeccuBHbIX XXUAOKOCTEN) B KOMMAKTHOM
KOMMOHOBKE
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NMPOOOIKEHUE NMPUNTOXXEHUA 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 530 700 490 304,74
14" / DN350 540 800 540 336,54
16" / DN400 600 1000 600 387,34
18" / DN450 650 1050 635 437,94
20" / DN500 700 1100 700 482,6
24" /| DN600 820 1150 820 584,2

PucyHok A.6 MabapuTHble U YCTaHOBOYHbIE N MPUCOEONHNTENBHBIE Pa3MepblI,
mMacca pacxogomepoB ¢ ASME/ANSI B16.5 npucoeguMHeHnem B KOMMNAaKTHOM
KOMMOHOBKE
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NMPUNOXEHUE b
(cnpaBo4Hoe)
MoHTaXHble KOMNNEeKTbl ANA pe3b6oBOro NnpMcoeanHeHUs

=2 . S _
! ]
D
)
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M[u—é
PucyHok B1, Maiika HakugHast
Pa3mepbl, MM
DN = : : :
10 7 B - s
15 7 1 - %
20 1 14 - 5
25 114 55 = 38
52 11/, 5 > 49
40 5 25 st s
i e
- i
l i
m
| % S5 +————f¢
I | lr...;'ff'“"'.“r'.r s, 5.1 '!' ! —r [
L e
- L2 _ [
DN10 - DN20 DN25 - DN40

PucyHok B.2. Wtyuep

Pasmepbl, MM
DN d1 d2 d3 L1 L2
10, 15 14 G 24 26 30
20 20 G1 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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NMPOAOOJIKEHUE NMPUNTOXXEHUA B
MoOHTa)XHbIN KOMMNEKT ANna donaHueBoro, MexgraHueBoro NCNosIHeHUs
(CoHOBKY), MOSIoYHaa MydoTa.

b D1
o| | M5
I
=] HE:
%
PucyHok b3
Pasmepbl, MM
DN D D1 D2 DBH d b
15 95 (115)" 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

) Pasmepbl B ckobkax — Ans MexdnaHLeBoro npucoeauHeHus.

B MOHTaXHbIM KOMNMEKT Ons dnaHueBoro npucoeguHeHns BXOOAT
otBeTHble pnaHubl no NOCT 33259 nnn EN 1092-1, npsmonnHenHble y4acTKu
Tpybonposoga gnunHon 5 DN 1 3 DN, wnunbkn nnmn 6onTel, ramku, Npoknagaku.
Mo 3aKka3y B MOHTaXXHbI KOMMNIIEKT MOXeT BxoauTb nmutatop MIP.

[na KOHCTpyKTMBa «MoOfoYHaa MyTa» B KOMMNMEKT MOryT BXOAUTb
HaknaHble ranku, KOHMYeckne naTpybkm u npoknagku, cootsetcTaytowme DIN
11851

PucyHok 5.3 MOHTaXHbIM KOMMSIEKT ang doraHueBoro, MexdraHuesoro
npucoegnHeHus
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NMPUNOXEHUE B
(cnpaBo4HoOe)
3asemrneHune pacxonaomMmepos

o

I,

“MoHTaxHble dnaHusr

PucyHok B.1. 3asemneHue pacxogomepa C OTBETHbIMU dofaHLaMU
KoSfibLlaMK 3a3eMIieHunst, Nnpoknagkamu. Tun npucoegmHeHnsa «donaHueBoe»

3azemMmnexHune

. —]

'L;

PucyHok B.2 3asemneHve pacxogomepa COHOBMY C  OTBETHbIMMU
donaHuamum
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MpoponxeHue B

(cnpaBo4HoOE)
3azemMnsaowme Konbua ans dnaHueBbliX U MexXdraHueBbIX

coeVHEeHnn

10 j’!

D53 )
T— /5/(
] g? | — |
@0 2
COEE A

PucyHok B.3. BHeluHUW Bng 1 pasmepsbl 3a3eMnaiowmx Kkoney, tmna 1
*CrnpaBoYHbIN pasmep

NMpumevaHue: Konbua 3asemnenHuss Tun 1 He BXOOAT B CTaHOAPTHbIN
KOMMSIEKT MOCTaBKW, U 3akasblBaeTcs oTaenbHo. MaTtepman Konbua OOSKEH
ObITb XMMWYECKN CTOEK K N3MEpPsieMon cpeae
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NMPUNOXEHUE T

(cnpaBo4HoOe)
TpeboBaHus K NPAMONIMHENHbIM Y4acTKam
Tabnuua I.1.
MwuHuManbHasa gnvHa
Tun rmapaBnnUYeckoro ConpoTUBIEHMS npsamoro yvacTtka, DN
1o Mocne
Cepun 3000, 3100, 1000P
[MoONHOCTBIO OTKPLITHIN NMONMHOMNPOXOAHbLIN LLAPOBbLIN 0 0
KpaH, anddy3op, KOH(Y30p ¢ KOHYCHOCTbIO 40 8°
OtBoA 2D (£ 2 0TBOJOB B 0O4HOM MNNIOCKOCTH) 3 1(3)
OtBoA 3D (=2 oT1BOAOB B pa3HbIX MIOCKOCTHAX) 3 1(3)
Onddoy3op 1 KOHGY30p € KOHYCHOCTBLIO 30° 3 1(3)
'vnb3a TC, punbTp - rpsa3eBuk 5 3 (5)
OTKpbITasa 3agBwxka (He LwapoBasi) 5 3 (5)
Hacoc, 4acTu4YHO OTKpbITas 3agBWKKa 15 5(15)
KnanaH perynupyoowuin, TPOMHUK, CMeLleHue
notokoB ¢ At =210 °C, coBMmelleHHble MeCTHble 10 5 (10)
COMPOTUBNEHUS
Cepusa 3200, 3300
[MONTHOCTLIO OTKPLITLIM MOSTHOMNPOXOAHbLIA LLAPOBLIN 0 0
KpaH, andpdysop, KOHPY30p € KOHYCHOCTbLIO A0 8°
OtBof 2D (< 2 oTBOAOB B O4HOWN NIIOCKOCTW) 5 2 (5)
OtBoA 3D (=2 0T1BOJOB B pasHbIX MIOCKOCTHAX) 5 2 (5)
Onddoy3op 1 KOHY30p € KOHYCHOCTbIO 30° 5 2 (5)
'mnb3a TC, punbTp - rpsaseBunk 5 2 (5)
OTkpblTag 3agBuxKa (He waposas) 5 2 (5)
Hacoc, 4HaCTU4YHO OTKpbITasa 3a4BWKKa 15 5 (15)
KnanaH perynupylowumn, TPOWHUK, CMeLlleHune
notokoB ¢ At 210 °C, coOBMeLLEHHble MEeCTHble 15 5 (15)
COMpPOTUBNEHUS
[MprmeyaHue:

1) 3HauyeHuns B cKODOKax — npu peBepCHOM MOTOKE.

2) MpogonbHble CBapHbIE LBbI ANEKTPOCBapPHbIX TPY6 B NpsiMbIX y4acTKax
MECTHbIM COMPOTMBIIEHWEM HE ABNSAOTCS.

3) B Tabnuue npuBeaeHbl MMHUMANbHO BO3MOXHbl€  AJSIMHbI
NPAMOSIMHENHbIX Yy4acTKoB. [lpy NpPoOEeKTUpOBaHMM U MOHTaxe cneayet
npegycMatpuBaTb MaKCUMarbHO BO3MOXHble [ASIMHbl  MPSAMOSIMHENHbBIX
Y4aCTKOB UCXOOS N3 KOHKPETHbIX YCNOBUMA MOHTaXa
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NMPUNOXEHUE O
(cnpaBo4HoOe)
Bua nnatbl KOMMyTaumMm ¢ KNeMMaMy BHELWHUX NOAKITHOYEeHUN

oo ® SEEEEEEEEEEEEER &
- SEEEEEEEEEEEER & e L
L -4+ e ®

1 4 3

1 - pa3beM KIeMMHbIN 3nekTponutaHma = 24 B.

2 - pa3beM KINeMMHbIN X2, nHtepdoenc RS - 485.

3 - pasbeMbl KnemmHble X1, X4 nporpammpyemMbix Boixogos 1 n 2.
4 - pa3beM KreMMHbIN X3, nporpamupyembin Bxog 1.

S - pas3beM KnemMmHbIn X5, TOKOBbIW BbIXOA

PucyHok [1.1 Bug nnatbl KOMMyTaummn pacxogomMepa ¢ KneMmmamuy BHELLHUX
NOAKITHOYEHUN
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PykoBoacTBO No akcnryarauum ABrycT 2025

NMpoaonxeHune npunoxexHus [

CtonopHbin BUHT 1 - gnga dukcupoBaHua nepegHen Kpbiwkn 3M oOT
CaMOMNpOU3BOSILHONO OTBOpavnBaHus (Mo cneumanbHbI LWEeCTUrpaHHbIN KIoY
Ha 3MM).

CTOnopHbIN BUHT 2 - Ans ukcnposaHna koprnyca OM npu noBopavymBaHu
kopnyca M.

PucyHok [1.2 Bua pacnosioXeHuss CTOMOPHbIX BUHTOB 1 1 2
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NMPUNOXEHUE E
(cnpaBo4HoOe)
Cxema aneKkTpu4yeckasa NnogKn4veHus

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

PucyHok E.1 BHELIHUN NCTOYHUK NUTAHNA, CXeMa NOAKITHYEHNS

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

Kopnyc

PucyHok E.2 AKTUBHbBIN TOKOBbIN BbIXO[, CXeMa MOAKITHOYEHNS

*umy—
BUPC-M| Llens KoHm N\
+/ out
+ R
- lout —_— Al .
Kopnyc =+ ‘1’ — mA/ s

PucyHok E.3 NaccmBHbIN TOKOBLIM BbIXOA, cxema nogkntodeHnd. Ul-
BHELLHU UCTOYHUK NnuTaHua 10-24 B
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NMPUNOXEHUE X
(cnpaBo4HoOe)

MoTtepn paBneHuss n onpegeneHne CKOPOCTU MNOTOKa
XUOKOCTHU

CKOpOCTb MOTOKA XXMAKOCTU NPU U3BECTHOM 3HA4YeHNN 00BLEMHOMO pacxoaa
Q paccunTbiBaeTcs No hopmyne:
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Vlwie]= 2.826 DN’ [M]
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—{ DN 25
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|| DN 80
~\DN 100
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s
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1 7 DN 200

= M.BOJ.CT

I 2 3 4 6 8 10m/c

Homorpamma notepb gasrnenuss Ha (MNP n npamonmnHenHbix y4dacTkax
Tpy6onposoaa 3DN +1DN
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NMPUNOXXEHUE 3 (Tabnuua 3.1)

ABrycT 2025

®OPMA 3AKA3A pacxogomepa Ex o6LLeNpOMBbILLIIEHHOro UCMOMHEHUs
BUPC-M| XX| XXX | XX| X | xx| x| X | xx] xx| xx|xxxx|xxx| x| xx| xx| xx
1 2| 3 4|56 7] 8]9]10]11| 12 | 13 [14]15[16] 17
BUPC-M| Ex | 050 |®1] 4 [dr|{C| 1 |25]67|42[3300] 05 ]0]1[K] 1
No IlapameTp Kox | PacmiudpoBka
1 | Tun pacxogomepa BUPC-M
o | YlicnonHenne no obnactu Ex
NpUMEHeHNs
3 | Onametp DN, G ot DN 10 10 DN 300, or G 3/4 no G2
C CouaBuu
D1 ®anen (FOCT 33259)
M D2 ®anen (EN 1092-1)
4 p"'g‘;ﬁﬂggg””? K fipouieccy ®3 ®nanen (ASME B16.5)
(Tpyonposoay P Pe3nb0oBOE
K Knamn
M Mosounast Mydra
0 Ct.20
5 | Matepuan kopnyca MNP 4 AISI 304
6 AISI 316L
6 | MaTtepuan dyTeposku il Qroponnact
M [Monuyperan
C AISI 316L
€ 06XH28MJIT
X Xacremnoi C
T Turan
7 | MaTepuan anektpoaos Ta Tanran
Cr AISI % 16L c abpazuBo-
CTOHUKOC ITIOKPBITHC
N Hukenb
Xt Xacremnoi ¢ abpa3uBo-
CTOMKOE OKPBITHE
1 IIJIOCKas roJIoOBka
8 | Tun anekTpogos 3
KOHHNYECKas roJioBgka
10, 16, 1,0 MIIa, 1,6 MlIIa,
9 MakcumanbHoe paboyee 25, 40 2,5 MI1a, 4,0 MI1a,
nasnenve, MAP 63%3 ’ 6,3 MIla, 16 MIla,
25 Mlla
1 65, 66, 67 IP 65, 1P 66, IP 67
0 | CteneHb 3awwmTbl 000NOYKU 68 IP 68 (Tobko s I111P)
42 4-20
11 | Inana3oH BbIXOQHOro Toka, MA 0 020
12 | Cepusi g(l)gg %é//%lliqp/m ilOO(,)
= qp/qi = 500;
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3200 Q3/Q1= gp/qi = 250;
3300 Q3/Q1=qgp/qi = 100/25;
13 | MorpelHocCTb 025, 05,10, 20 | 0,25 %, 0,5 %, 1 %, 2 %
14 Hannuyne 3asemnstoLiero 0 HET
anekTpoja 1 €CTh
15 | Modynb BbICOKQrO BXOAHOTO 0 HeT
umneaaxca (102 Om) 1 ecThb
K KommaktHoe
16 | UcnonHeHwe (MHTETpATHHOE)
P Pasznensnoe (LX MeTpoB)
1 M 20x1,5
. BK-M20-16-MP16
17 | KabenbHbi BBOA 2 (METATIIODYKAR)
3 HecranpapTHblii

lMpumedaHue: n.14 — AnNs XXNOKOCTEN C NPOBOAMMOCTbLIO 6onee 2 MkCm/cm.

n. 8 Tmn anekTpogos, [1nockas ronoBka — (NpegHasHa4vyeH ans paboTbl C
BblCOKOAbpa3nBHbIMU XXNOKOCTAMMU), KOHMYECKAs rofioBka — (415 NPOLLECCOB CO
CKNMOHHOCTLIO K HanuvnaHuio. ONeKTpod BLICTyNnaeT B MNOTOK, obecneynBasd
€CTEeCTBEHHbIN ovnLaoWwmmn 3pdekT B Taknx npoueccax, Kak nriacrosasi Boga c
cogepxaHmem HedpTeNPOOYKTOB).
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NPOAOIMKEHUE NPUNOXEHUA 3 (Tabnuua 3.2)

POPMA 3AKA3A pacxogomepa Ex B3pbIBO3aLMLLEHHOIO NCNONTHEHUS
BUPC-M | XX XXX | XX [ XXX XX | X | XXX XX | XX]XXXX] XX | XIX I XXXX] XX] XX | X
1 2 3 4 |5] 6 7 8 9 10 | 11 12 13 |14]15] 16 17 18 | 19
BUPC-M| Ex | 050 |1 |4]|DPTr| C | 1 40 | 67 | 421 3300 | 05 |O]JO|Exdb |[IIC| T6 | K
Tabnuua
.N;z IHapametp Kon Pacmiudposka
n/n
1 Tun pacxogomepa BUPC-M
2 HUcnonnenue o oOactu Ex
MIPUMEHEHHUS
ot DN 10 1o DN 300,
3 I[I/IaMeTp DN, G or G 3/4 710 G2
C CohHaBuY
D1 Oanen (1'OCT 33259)
4 [IpucoenuneHne K  IpoUECCy gg q)q)HaHeHIgESII\\I/HlEO]gZIEI)S
(tpy6onposozy) P JIaHeILDIe(\O,IﬁOBoe =
K Knamno
M MonouHast Mmy(dTa
0 Ct.20
5 Marepuan xopmyca I1I11P 4 AISI 304
6 AISI 316L
[()3) dToporiact
6 Marepuan pyTrepoBKu % TMonuyperan
C AISI 3161
C] 06 XH28MJIT
X Xacrtemion C
T Turan
7 Marepuan 371€KTpOJ0B Ta AIST3T gfl({:T;gpaSI/IBO—
Cr CTOMKHM MOKPBITHEM
N Huxkens
Xt XacreJu1ou ¢ abpasuBo-
CTOMKOE MOKPBLITHE
2 T 1 IJIOCKasl TOJIOBKA
HUII 3JICKTPOZIOB 2 KOHHYECKasl TOJIOBKA
10 1,0 MIIa
16 1,6 MIla
9 MakcuManbHOe pabouee 42‘3 42"(5) Mgi
nasinenue, MAP 3 6’3 Ml
160 16 MITa
250 25 Mlla
65 IP 65
66 IP 66
10 | CremneHp 3amursl 000JI0YKH 67 P67
68 IP 68 (1111P)
11 | Auana3oH BBIXOAHOI'O TOKa, MA g% g — %8
3000 Q3/Q1=qgp/q1 = 1000
3100 Q3/Q1=gp/q1 = 500;
12| Cepus 3200 O3/0T= qp/ai =250
3300 Q3/Q1=gp/q1 = 100/25
025 0,25 %
13 | IorpemHocTs 05 0,5 %
10 1,0 %
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20 2,0 %
0 HET

14 Hanuuue 3a3EMJISIIOILETO
AJIEKTPOJa 1 €CTh
15 Moayiab  BBICOKOTO  BXOJIHOI'O 0 HET
nuMnenanca (10'?) 1 CCTh

16 | Bux B3psiBosamuTs! Exdb, Exdbib, Exib — (rasosble cpeabl)

Extb, Exibtb — (nmbL1eBBIE Cpe/ibl)

17 ['pynna B3PBIBO3AIIUILIEHHOTO ITA, IIB, IIC — (ra3oBble cpeabl)

000pyJIOBaHUS 1IIA, I1IIB, I1IC — (mbL1eBbIE cpebl)
18 | TemmenarvorsLii KIacC T3, T4, T5, T6 - (ra3oBbIe cpeibl)
patryp T85°C...T200°C - (nbliaeBble Cpeabl)
K KomnakTtHoe
19 | UcnionHeHue (unmezpanvhoe)
P Paznenproe (LXX mMeTpoB)

[Mpumeyanue: * - npu 3akase ¢ HART npoTtokonom. TokoBbin Bbixos 4-20
MA, nHTepenc RS-485, moaoynb vHOouMkKauuu - no ymondanuio. n.14 — ans
XWOKOCTEN C anekTponpoBoaAnMOCTbi0 boree 2 MKCwm/cm. be3 kabenbHOro
BBOAaA - 3arnyLka Ex.

n. 8 Tun anektpogos, [Mnockas ronoeka — (nMpedHasHayeH Orisi pabomel ¢
8bICOKOabpa3uHbIMU XUOKOCMSAMU), KOHMYEeCcKasa ronoBka — (0s15 rnpoyeccos co
CKITOHHOCMbIO K HasnunaHuto. 3rnekmpod ebicmyrnaem 8 rnomok, obecrieqyusas
ecmecmeeHHbIU o4uwaruwul aghgbekm 8 makux rpouyeccax, Kak rniacmoesas
goda ¢ codepxxaHuUeM HeghmeripoOyKmos).
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NMPUINTOXEHUE U
(cnpaBo4HoOe)
KoHCTpyKTMBHOE UCNONMHEHNe KOMMaKTHOU BepCcum
pacxogomepa

136

A
L

1683

1y

—3

PucyHok N.1 YepTex B3pbIBO3aLLUTLI «B3pbIBOHENPOHULaeMas obonoyka ("d")».
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NMPOAOINKEHUE NPUNOXEHUA U
KOHCTpYKTUBHOE MCNOMHEHME KOMMaKTHOW BeEpCUKM pacxogomepa
174

3 T

A - £ i s
N N
I I I
YES! Bl Blo
1| -a 1] o 1] &
™~
x|& NSNS

o : o o
D = 0
— = —— —
= A = =

f L \

Ha nosepxHocmsix He OQornyckaomcs 3abouHbl, mpeuwuHbl U Opyaue
depekmebl. AnemeHmsi I[P - obMomku e036yxX0eHuUss anekmpomazHuma,
8bI800bI CU2HarIbHbIX 351EKMPOO08 MOKPbIMbI KOMayHOOM. BHympeHHuUlt ob6bem
cmouku  3anueaemcsi  KoMmrayHOoM.  YHucrio  MofiHbIXx — Hernpepbi8HbIX
HernospexX0eHHbIX HUMOK pe3bbbl 8 3aueryieHUu e8cex pe3bbosbix
83PbIBOHENPOHUUAEMbIX COEOUHEHUU = 5.

PucyHok .2 YepTex B3pbIBO3aLLNTLI «B3pbIBOHENPOHULaeMasa obonoyka ("d")».
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NMPUINOXEHUE K
(cnpaBo4HoOe)
KOHCTPYKTUBHOE NCNONHEeHne pa3aenbHON KOMMNOHOBKU
pacxogomepa
136

5 o* 1

 _
" 63peib
] 7V

\

| j/,—-\ O 125

y

Zmecma
\

M20 x15-6H/6g,

266,5

¢ 88

‘ MOOK/IOYEHUE K 1ep8UYHOMY
npeobpasosamero (M1I1P)

PucyHok K.1 HepTex B3pbIBO3aLLNTLI «B3pbIBOHENPOHMLUaemMas obonoyka ("d")».
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NMPOOOIMKXEHUE NPUNOXEHUA K
KOHCTpYKTUBHOE MCNOMNHEHWEe pasaesibHOM KOMMOHOBKN pacxogomepa

126 '

116

=
@
\

168

LT

lNepsuyHbIl npeobpaszosamerb pasHeceH ¢ OM. Ces3b ocyuwecmernsemcsi
yepe3 MoOOy/ib KOMMymauuu kabesribHobiIM coeduHeHuem. OM ocHaweH
UHOUKamopoMm U orimuyeckol Krasuamypod.

PucyHok K.2 HepTex B3pblBO3aLLMTbI «B3pbIBOHENPOHMLUaeMasa obonouyka ("d")»
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NMPUNOXEHUE M (cnpaBo4Hoe€)
KoAbl MOHTaXHbIX KPOHLUTEMHOB
(npn paspgenbHOM Bepcum pacxopomepa)
Tabnuua M.1

Kon HanveHoBaHue NcnonHeHune

KpoHwTenH ans
KT KpensieHma Ha
Tpybe

166

130

70 30

65

101
4
o

KpoHLwTenH ans | i)
KpensieHma Ha A :
CTEHE Unn B

LKkady

KLU
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