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HacToawmn JOKYMEHT pacnpoCTpaHAeTCa Ha pacxoLoMep-CYEeTUMK
anekTpomarHutHeln B3NIET TOP (nanee — pacxogomep) ¢ BO3MOXHO-
CTbi0 UMUTALMOHHOW MOBEPKM U NpefHa3HavyeH Ana O3HaKOMIEHUs C
YCTPOMCTBOM M MOPSIAKOM 3KCMyaTauumn pacxogomepa.

B cBsA3K ¢ nocTosiHHOM pa60T017| no ycosepLlleHCTBOBaHUIO n3agerna
B pacxoaomMepe BO3MOXHbl OT/IMYNA OT HacCToAllero pykosoacrtsa, He
BInnAarvowne Ha MeTpoJsiorm4eCkne Xapaktepuctmukm m d)yHKLl,I/IOHaJ'IbeIe
BO3MOXXHOCTU U3genund.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - HOMUHanbHbIM gnameTp (Tunopasmep);
B3 - BNOK ANEKTPOHUKY;

nne - NepBUYHbIN NpeobpasoBaTenib pacxoaa;
o4C - ANeKTpoaBUXYyLLLaa cuna.

* % %

e Pacxodomep-cyemyuk anekmpomazHuUmHbit B3JTIET TOP 3apeaucmpu-
posaH 8 ['ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod Ne
86321-22.

e Pacxodomep-cyemyuk anekmpomazHumHeiti B3JIET TOP coomeem-
cmeyem mpebogaHusiM TexHu4Yeckoeo peanameHma TaMoXeHHO20 COo-
to3a TP TC 020/2011 «3nekmpomagHumHasi CoeMecmumMocmb MexXHU-
4yecKux cpedcmey.

e PacxoOomep-cyemyuk anekmpomacHumsbeii B3JIET TOP coomeem-
cmeyem mpebogaHusM TexHu4yeckoao pearnameHma TaMOXEeHHO20 CO-
to3a TP TC 004/2011 «O 6e3onacHocmu HU3K080/IbmHO20 06opydosa-
HUST».

e Pacxodomep-cyemyuk anekmpomazHumHeiti B3JIET TOP coomeem-
cmeyem mpebogaHusiM TexHu4Yeckoeo peanameHma TaMOXeHHO20 CO-
to3a TP TC 032/2011 «O 6e3onacHocmu obopydoeaHusi, pabomarouje20
o0 u3bbIMoOYHbIM OaBreHUEM .

e Pacxodomep-cyemuyuk anekmpomacHumibeii B3JIET TOP coomeem-
cmgyem mpebogaHusiM caHUMapHO-3MNUOeMUOio2u4ecKUX npasusna u
HOpMamueos.

YpocToBepsitowme OKYMEHTbl pasMeLLeHbl Ha cante www.vzljot.ru.
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FTAPAHTUN N3TOTOBUTEIA

I. 3aroToBuTENb rapaHTupyeT cooTBeTcTBME pacxogomepoB B3JIET TOP Bcex uc-
NONMHEHNA TEXHWYECKUM YCNOBUSIM B MNpefenax rapaHTUAMHOrO CpoKa, yKalaH-
HOro B nacnopTe Ha usgenue, npu cobnoaeHnn cnegyowmx yCernoBum:

1. XpaHeHue, TpaHCNOPTMPOBaHME, MOHTaX W 3KCMyaTaums U3genus ocy-
LLLeCTBNAKTCS B COOTBETCTBMM C TpeOOBaHUSIMM SKCMyaTaunoHHOW Ao-

KyMeHTauumm.
2. MoHTax n nyckoHanago4Hble paboTbl NpoBeAeHbI Cneumnanm3npoBaHHOM

opraHusaumnein, COTPYAHUKN KOTOpPOW npownu obyyeHre Ha npeanpusi-

TUN-U3rOTOBUTENE, U UMEIOT CepTUMKAT Ha BbINONHEHNE AaHHOro BUaa
pabor.

II. B cnyyae Bbixoga 060pyaoBaHMs 13 CTPOSI, rapaHTUAHBIN PEMOHT NPOM3BOAUTCSA
B FOSTOBHOM Wi permoHarnbHbIX CEPBUCHbIX LLIEHTPax, aBTOPU3NPOBAHHbIX MO pa-
boTe ¢ obopyagoBaHnemM TOproBon mapku Banet, npu cobnogeHun ycnoBun aKc-
nnyaTauuu u TpeboBaHWA, yKasdaHHbIX B 3KCNyaTauMOHHOM AOKYMEHTaLUN.

[ll. U3roToBUTENb HE HECET rApPaHTUNHBLIX 06A3aTENLCTB B CNEeaYOLWNX CryYasx:
a) OTCYTCTBYET NnacnopT Ha usgenve;
6) nsgenne MeeT MexXaHU4YeCKNEe NOBPEXAEHNS;

B) n3genne XpaHUnocCb, TpaHCnopTnupoBaJsioCb, MOHTUPOBANIoOCb UJTN 3KC-

nnyaTMpoBarnochk ¢ HapyLleHneM TpeboBaHMIn aKCnyaTaunoHHOW AOKy-
MEHTaLUUV Ha U3genue;

r) 6b110 gonyLeHo 3amep3aHue (nepexon B TBepaoe ¢ha3oBOe COCTOSI-
HME) KOHTPONMPYEMOW XMAKOCTU B NPOTOYHOM YaCTU U3nenus;

[1) OTCYTCTBYET UNK NoBpexaeHa nnomba ¢ NoBepUTENbHbLIM KIENMOM;

e) nsgenve noasepranock pasdopke unu gopaboTke;

) rapaHTus He pacnpocTpaHseTcs Ha pacxoaHble MaTtepuarnsl U geTanu,
MMELLME OFPaHNYEHHbIA CPOK CryXKObl.

MHdpopmauma no cepsBucHomy OOCRyXMBaHMIO NpeacTaBrieHa Ha
canTte http: www.vzljot.ru B pasgene Cepsuc.
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OB0O3HAYEHUE UCNONHEHUA

WMcnonHeHnss pacxogomepa OTNMYaloTcsl Matepuanamvm BHYTPEeH-
Hero NoKpbITMUS NPOTOYHOW YacTu 1 SMEKTPOAOB (C Y4ETOM BMAA KOHTPO-
NMPYEeMOW XMOKOCTM) U UMEIOT crieayroLme 0603HaYeHs:

O®D-xxx,0C-xxx - obuwenpomblfieHHoe ncnonHeHue — O;

- arpeccuBOCTONKOE UCToNHeHe — A

A D - xxx, A C - xxx
(ana paboTbl C arpeCccuUBHBIMN XNOKOCTAMM);

- U3HOCOYCTONYNBOE UCMNOSTHEHNE — U

N D - xxx, U C - xxx
(8ns paboTbl ¢ abpa3mMBHbLIMU XULOKOCTAMMW);

MP - xxx - nueBoe ncnomndexHue — .

Takke B 0603Ha4Ye€HMM WUCMOMHEHUIN pacxogoMepa MCMONb3yHTCA
cnegyowme BykBeHHO-UMPPOBbIE CUMBOSIbI:

- @ — TN NnpucoeanHeHns: raHueBoe;

- C — TMN NpUCoeaNHEHUS: «CIHABUYY;

- P — Tvn npucoeguHeHus: pe3bboBoe;

- XXX — HOMUHanbHbI gnameTp (DN) pacxogomepa.

6

// B3/NET



1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

Pacxopomep npegHasHayeH ang M3MepeHust B HanopHbIx Tpybonposo-
Aax cpegHero o6bEMHOro pacxoga n oobéma:

- ropsiyen n XonoaHon BoAbl;

- pacTBOpPOB NULLIEBBLIX N TEXHNYECKNX KUCIIOT, Lenoyen n Opyrnx cunbHoO-

arpeccuBHbIX cpef;

- KWOKNUX NULLEBbIX NMPOAYKTOB (COKa, BWHA, NUBA, MOJIOKa, CMEeTaHbI, Mau-

oHes3a N T.M.);

- abpasunBHbIX cpep (Nynbnbl, Wama, CTOYHOW BOAbI U T.4.);

- cnabo ANEeKTPOornpoBOAHbIX Xnakocten (CI'II/IpTa, naTokn, XMMNKO-opraHn-

1.1.2.

YECKMX XKUOKOCTEN U T.M.).

PaCXOﬂ,OMepr MOTyT YyCTaHaBJIMBaTbCA KaK B MeTarin4eckme, Tak n
B NnnacTtukKoBble (MeTaJ'IJ'IOI'IJ'IaCTI/IKOBbIe) pr6OI'IpOBO,D,bI.

Pacxogomep-cyeTunk anektpomarHuTHeIn B3JIET TOP obecneunBsaer:

n3mepeHue cpegHero o6bEMHOro pacxoda npu NpPsMoM U oBpaTHOM
HanpaBneHnUn NoToKa;

- onpeageneHune obbema HapacTtarwmm NTorom otaesibHO And npAamMoro u

obpaTHOro HanpaBneHnst MOToKa, a Takke Ux anrebpanyeckon cyMMbl C
y4eTOM HanpasrieHUst NOTOKa;

- Ao3npoBaHue npeasaputeribHo 3agaHHOro 3Ha4yeHuns obbema XnakocTn

U JO3MPOBaHME B PEXMME «CTapT-CTOM» M onpeaerieHne npmu 3Tom Be-
NMYMHBI OTMEPEHHOM 403bl U BPEMEHU [03MPOBaHNS;

- UHOWKaUMKO pe3yrbTaToB I/I3MepeHI/IIZ;

- BbIBO pe3yJribTaTtoB I/I3MepeHl/ll7I B Bnae TOKOBOro, 4aCtoTHO-MMNyribC-

HbIX N NNOTMYEeCKNX CUTrHaJ10B;

- aBTOMaTUYECKNN KOHTPOJ1b N UHOUKAUUIO HalMN4yna HellTaTHbIX cmyau,mﬁ

N OTKA30B;

- BbIBO I/13MepMTeJ'IbHOIZ, ANarHoCTmn4yeckon, yCTaHOBO‘-IHOIZ n ,D,pyr0|7| NH-

dopmauum Yyepes nocregoBaTenbHbIN MHTEpdenc RS-485, a Takke ve-
pe3 oauH n3 nHtepdgencos Ethernet, Profibus nnu HART, Tvn uHTep-
denca onpegenseTcs no 3akasy;

- 3allnNTy YCTAHOBOYHbLIX AaHHbLIX OT HECAHKUMOHMPOBAHHOIO AOCTYMNa.
- BO3MOXXHOCTb MMUTaLNOHHOMN NOBEPKN Ha MeCTe aKcniyaTtaunn.

Pacxogomep obecrneuvBaeT Takke pacyeT 3Ha4YeHW MacCOBOrO
pacxoda v maccbl Npu BBeAeHUM B Npnbop 3Ha4eHMs NNOTHOCTU KOHTPO-
nMpyeMoWn xmakocTu. MNorpelwHoCTb onpeaeneHns MaccoBOro pacxoaa
M Maccbl He HOpMMpOBaHa.

Pacxonomep Takke MOXeT KOHTPOnMpoBaTh 3anonHeHne Tpybonpo-
BOJA XXWOKOCTbIO METOAOM CPaBHEHNSI UISMEPEHHOIO 3HAYEHMS SNEKTPO-
NMPOBOAHOCTM C YCTAHOBMEHHbLIM BO BPEMS KariMGpoBKM MO 311eKTPOnpo-
BOOHOCTM NpY BBOAE B 3KCMyaTauumio.
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1.2. TexHU4YeCKne XxapakTepuCcTUKH

1.2.1. TexHnyeckme xapakTepuUCTUKM pacxogomMmepa npueeneHsl B Tabn.1.

Tab6nuuya 1

HaumeHoBaHune napameTpa

3HayeHuWe napameTpa

1. HomuHanbHbIn agnameTp, DN

10

15

20

25

32

40

50

65

80

100 | 125 | 150 | 200 | 250 | 300 | 350

400

450

500

2. HanbonbLumnii usmepsiemblii cpea-
HUA 06 bEMHBIN pacxon XUAKOCTH
Quavs, M3/4 NPU CKOPOCTY NOTOKA 7
m/c

1,98

445

7,92

12,37

20,28

31,68

49,5

83,65

126,7

198 |309,5(445,5| 792 | 1238 | 1782 | 2426

3170

4011

4952

3. HaunbonbLunii namepsiemblin cpea-
HWI 06BEMHBIV Pacxon XUAKOCTU
Quavs, M3/4 NpU ckopocTH noToka 10
m/c

2,83

6,37

11,32

17,69

29,0

453

70,8

119,6

1811

283,0

442,2(636,8| 1132 | 1769 | 2547 | 3467

4528

5731

7075

4. HanbonbLunin namepsieMblin cpea-
HU 06 bEeMHBIN pacxon XUAKOCTH
Quaus, M3/4 MPU CKOPOCTM NoToka 12
m/c

34

7,65

21,25

34,8

544

85,0

143,6

2176

340 |531,2| 765 | 1360 | 2000 | 3060 | 4160

5433

6877

8490

5. UyBCcTBMTENBHOCTL pacxogoMepa no
CKOpPOCTM MOTOKA, M/C

0,01

6. aBnenue B Tpyb6onposoae, MlMa

He Gonee 2,5*

7. YpenbHasi NpoBOAMMOCTb paboyen
*uakoctn, Cm/m

He MeHee 5:10°

8. Temnepatypa pabo4yen xunakocTu,
°C

oT muHyc 10 go 150 (npu ¢pymeposke gpmopornnacmom)
oT MuHyc 5 no 70 (npu ¢pymeposke nonuypemaHom)

9. HanpsikeHune nutaHus, B

=24 (cm. n.1.2.2)

10. MNMoTpebnsiemas MoLWHOCTb, BT

He bonee 15**

11. CpeaHss HapaboTka Ha oTkas, 4

100 000

12. CpepnHui cpok crnyx6ebl, net

12

* — pacxogomepbl NULLEBOro UCMOSTHEHUSA paccyuTaHbl Ha pa60Ty npun gasrneHnn He

oonee 1,6 Mna;

** — TpeboBaHUSA K MOLLHOCTN MCTOYHMKA SNEKTPONUTaHUS npmBeaeHbl B n.1.2.2.

1.2.2. DnekTponuTaHme pacxogoMepa ocCyLecTBngeTcs CTabunmanpoBaHHbIM
Hanpsh>kKeHMeM NOCTOSAHHOrO TOKa B AManasoHe oT 22 o 32 B ¢ ypoBHeM
nynecauun He 6onee * 1,0 %.

BHUMAHUE! HWcmoyHuk 3anekmpornumaHusi OOJDKeH umMemb
MoOwHOCMb He MeHee 24 Bm Onsi o6ecne4yeHusi MycKO8020 MOKa

npu eKJsIrv4YeHUuU pacxodomepa.
Pacxogomep cootBeTcTBYeT TpeboaHusam TOCT P 52931 no yctonum-

1.2.3.
BOCTMU:

- K KnumaTtmyecknm Bosgenctemnsm — rpynne C2 (ananasoH Temnepartypbl
oKpyxatowiero so3gyxa ot MuHyc 40 go 70 °C, oTHOCMTENbHAsA BNaXXHOCTb
£o 100 % npu 30 °C n Bonee HU3KMX TemnepaTtypax, C KoHAeHcaumen
Bnarun). lNpegensHasa NOHWXEHHas TemnepaTypa, NPy KOTOPON COXpaHs-
eTcs paboTocnocobHocTb MHaMkaTopa — MuHyc 15 °C. INMpu ucnonb3osa-
HUKM nocTaBnAemoro no 3akady tepmouexna TEPMOTEK ¢ oborpeBom
npousBoactBa AO «TpacTMHTEK», pacxXxOAOMep MOXET 3JKChnyaTupo-
BaTbCA Npu TemMnepaType OKpyxatowero Bosayxa 4o muHyc 60 °C;
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- K MEXaHN4YeckuM Bo3gencteusam — rpynne N2 (4actoTta cuHycouaansHOM
Bubpaumm B amanasoHe ot 10 go 55 'y ¢ amnnuTygon cMmeleHus

1 0,35 mm);

- K aTMOCcdepHOMY AasneHuto — rpynne P1 (ananasoH atmocdepHoro gas-

nenus ot 84 no 106,7 kla).

CTteneHb 3awwmThl pacxogomepa cootseTcTByeT koay IP67 no FTOCT

14254.

1.2.4. Buag v maccorabapuTtHble XapakTepUCTUKN pacxogoMepa NpUBEAEHbI B

MpunoxeHun A.

1.3. MeTpornorn4yeckme xapaktepucTuku

PaCXOﬂ,OMepr BbllMyCKakTCA C YCTAHOBJIEHHbLIM KI1aCCOM TOYHOCTMW.

1.3.1. MNMpepgenbl gonyckaeMon OCHOBHOW OTHOCUTENBHOM MOrpeLlHOCTN pacxo-

[IOMEPOB COOTBETCTBYIOT NpUBEAEHHbIM B Tabnuue 2.

Tabnuua 2
Knacc TouHoCcTH 1,0 0,5 0,35 0,2
oT oT
[nana3oH CKOpPOCTU MOTOKa n3me- MeHee 0.04-v MeHee oT 0,1 Viavs MeHee 0.03-V. MeHee oT 0,1 Vyaue
PAEMOIA XMAKOCTM 0,04Vyans O YRG0, 1 Vians 110 Vias 0,03 Vyans » 0 haut 0,1Vians 110 Viars
A0 Vuane 80 Vuan
Mpegensl gonyckaeMoi OCHOBHOM
OTHOCUTENbHONM MOrPEeLLIHOCTM pac-
XOAOMEPOB MpU N3MEpPeHUn 00b-
emMHoro pacxoga, obvema xwugko-| +(1,0+0,075/v) +1,0 |%(0,5+0,075/v) 10,5 +(0,35+0,075/v) 40,35 +(0,2+0,075/v) 10,2
CTWU Npu noeBepke MeToaOM HeMno-
CPEeOCTBEHHOIO CrnuyeHust  (npo-
NVBHLIM MeTodoM), %
Mpepenbl gonyckaeMon OCHOBHOM
OTHOCUTENbHON NorpeLwHocTn pac-
XOOOMEPOB MpU U3MEpPeHUn 06b-
emmoro pacxona, obvema xugko.| T(1-5H0.075M) | 15 1£(1,040,0750) | #1,0  |#(0,85+0,075/)| 20,85 |#(0,7+0,075N)| 07
CTWU npun noesepke UMUTAUMOHHbLIM
meToaoM, %
Vhang — 3HAYEHNE MAKCMMaribHOM CKOPOCTU NOTOKAa M3MEPAEMOM XUOKOCTH, YKa3blBaeTCA B NacrnopTe pacxogomepa, M/c;
V— 6e3pa3mepHaﬂ BeJlin4nHa, YNCrieHHo paBHaa 3Ha4YeHWUK0 CKOPOCTU NMOTOKA XUOKOCTU B I'IpOTO‘-iHOl71 4acTh pacxogomMepa.
1.3.2. MNpegenbl gonyckaemblxX AOMNOSTHUTENBbHbLIX NOrPELIHOCTEN pacxogome-
POB COOTBETCTBYIOT NpuBeAeHHbIM B Tabnvue 3.
Ta6bnuua 3
HanmeHoBaHWe xapakTepuCTUKK 3HayeHune
Mpenensl gonyckaemomn OOMONHUTENBHOM OTHOCUTENBHOW NOrPELLHOCTU Pacxo4oMepoB Npu 13-
MepeHMn O0O6bEMHOro pacxoga, obbema XUOKOCTU OT U3MEHEHUS TemnepaTypbl OKpyXKatoLLen 101
cpenbl Ha kaxable 10 °C nameHeHns Temnepatypbl oT nntoc 20 °C B gnanasoHe paboynx Temne- -
patyp, %
Mpepensl gonyckaemon AONONHUTENBHOW OTHOCUTENbHOW MOrpeLlHOCTU pacxo4oMepPoB Npu U3-
MepeHun obbeMHOro pacxoga, obbema XMAKOCTU OT M3MEHEHWsa TemnepaTypbl U3MepsieMon +0.2
cpenbl Ha kaxable 10 °C nameHeHns Temnepatypbl oT nntoc 20 °C B gnanasoHe paboymx Temne- -
patyp, %
Mpegensl gonyckaeMon OMNOMAHUTENBHOW NPUBEAEHHON K OMana3oHy U3MEPEHMI NOrpeLLIHOCTH
pacxooMepOoB Mpu U3MEPEHUN 0OBLEMHOrO pacxoda, obbema XUOKOCTU Mpu npeodpasoBaHUm 40,1
M3MEPEHHOr0 3HA4YEHNS B CUrHas NOCTOAHHOIO J1IEKTPUYECKOoro Toka, %
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1.4. CocTaB

KomnnekT noctaBku pacxogomepa npuseaeH B Tabn.4.

Tabnuua 4
HavnmeHoBaHue Kon. Mpum.
Pacxogomep 1 MpumevaHwue 1
MacnopT 1
PykoBoacTBO Mo akcnnyataumm u. |, 11 MpymeyvaHue 2
MeToauka nosepku 1 MpumeyvaHne 3
NMPUMEYHAHNA:

1. Tunopasmep pacxogomMmepa 1 ero ucnosnHeHue (cm. pasgen Ob6osHavyeHne
NCMNOSHEHNIN) — B COOTBETCTBMM C KApTON 3akasa.

2. 3KCI'IJ'IyaTaLl,I/IOHHaF| OOKYMeHTauuAa N KapTbl 3aka3a Ha AaHHOEe nsgerine

W Opyryto NpoayKumio, Beinyckaemyto goupmont «B3JTET », pasmelLeHsbl Ha
canTe no agpecy www.vzljot.ru.

Tam xe pasmelleHa nporpamma «YHuBepcanbHbI NPOCMOTPLLMKY,
BKItoYatoLLasa B cBor coctas npunoxeHue «Monutop B3JIET TOP» gns
paboTbl ¢ Npubopom no nHtepdencam RS-485 n Ethernet.

3. MeToguka NnoBepku  OOCTYnHa Ha cante PP OEMN:
https://fgis.gost.ru/fundmetrology/reqistry/4/items/1401281.
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1.5. YcTpoucTtBo u pabora

1.5.1. MpuHuMn padoTbl
MpuHUMN paboTbl 3NEeKTpoMarHUTHOIO pacxogomMepa OCHOBaH Ha
N3MEepPEHUN INEKTPOABMXKYLLEN CUMbl MHAYKLMKU, BO3HMKaKOLWeEN B 00b-
eMe 3reKTPOnpoBOASLLEN XUAOKOCTU, ABMXKYLLENCA B MarHUTHOM none,
CO3[1aBaeMOM 3I1eKTPOMarHMTHOM cuctemon (puc.1) B cevyeHumn kaHana
nepBu4YHoro npeobpasoBartens pacxoaa.

CuenHan
conpomuesieHusi

-

MNMumaHue

on. 06MomoK

anekmpo-

|_ MazHuma

lomok >
JKudkocmu \V/ afac

- UHOYKUUU
-

an. — anekmpoo.

Puc.1. Cxema anekrtpomarHutHou cuctemsi MNMIP.

90C wHaykumm E nponopuuoHanbHa cpedHen CKOPOCTU MOTOKa
XMOKOCTWN V, pacCTOSHUIO Mexay anektpogamu d (BHyTpeHHemy aua-
MEeTpYy NepBUYHOro npeobpasoBaTernisi) U MarHUTHOW UHAYKUUKN B:

E=k-B-d-v,

roe k — koadhmUMEeHT NpoNopUMOHanbHOCTH.

[na gaHHOro TMnopasmepa 3NeKTPoOMarHMTHOro pacxogomMmepa B u
d — BenuUUHbI NOCTOSIHHbIE. 3HadeHne J3AC He 3aBUCUT OT Temnepa-
Typbl, BA3KOCTW, @ Takke MPOBOAMMOCTU XUOKOCTU MpPU YCNOBUW, YTO
NPOBOAMMOCTb HE MEHbLLE YKa3aHHON B TEXHUYECKUX XapaKTepUCTmKax
pacxogomepa. C ydetom dpopmynbl ana 34C nugykumm obbemMHbIn pac-
xoa Q onpefensieTcs cnegyrowmm obpasom:

Q_n-dz. n-d

V= :
4 4-k-B
O6bem xugkoctn V, npowepwwen Yepes MNP 3a nHtepsan BpemeHu
T, paccuntbiBaeTca no popmyne:

V= ]‘Q(t)dt )

3HayeHna maccoBoro pacxoga Qm u maccel M paccunTbiBalOTCS B
COOTBETCTBUN C 3afaHHbIM 3HA4YeHMEM MSIOTHOCTU KOHTPONMpyeMomn
XNOKOCTH p.
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1.5.2. YcTponcrTeo pacxogomepa

1.5.2.1. Pacxogomep COCTOUT M3 NepBMYHOro npeobpasoBartens pacxoga v BTO-
PUYHOrO M3MepPUTENBLHOIO npeobpasoBaTenis — MUKPONPOLIECCOPHOIo
BGrnoka aneKTPoHWKM ¢ Moaynem kommyTtaumm. CTpyKTypHasa cxema pac-
xoZiomMepa nokasaHa Ha puc.2.

Pacxogomep

Bnok INIEKTPOHUKHN

UHpgukartop

Knasuarypa

=248 Mogynb KommyTaumm YHuBepcanbHble
> BbIXOAb!

>

Bxog ynpasnexua
RS-485

A J

_____________ Ethernet
1 >

‘:::::::::;:::1 profibus
| Mogaynb Profibus e f--—-—---—f---—- -
______________ TOKOBbIN BbIXOA C

HART-nHTepdeiicom
i PP

Me6no4HbIN
pasbem

{

nne

Puc.2. CTpykTypHas cxema pacxoaomepa.

1.5.2.2. TMNP npegcraensieT cobon Nosbii MarHUTONPOHNLAEMbIV LMNWHAP, CHa-
PY>XM KOTOPOro pa3mMeLLeHbl OOMOTKM anekTpoMarHuTa. BHyTpeHHsAsA no-
BEPXHOCTb LUNMHAPA UMEET NIEKTPONIONALMOHHOE MOKPbITUE.

[ns cbema u3amMepuTenbHOro curHana B CTeHKax LunuHapa B ropu-
30HTarbHOM MMOCKOCTM AMaMeTparnbHO pacnofioXeHbl ABa anekTpoaa,
KOHTaKTUPYHOLLME C KOHTPONUPYEMOW XKNOKOCTbHO.

[Ana onpegeneHnsa conpoTUBIEHUS KOHTPOMMPYEMOW XWOKOCTU B
CTEHKax UMNUHApa B BEPTUKAIbHOM MIOCKOCTM AMaMeTpanbHO pacno-
noXxeHbl ewe ABa anekrtpoaa (puc.1).

1.5.2.3. bnok anektpoHuku (B3) obecneuvnsaer:
- nuTaHne obmotok MI1P;

- npveM n obpaboTKky nameputenbHbiX curHanos (3OC MHAYKUMKM U cur-
Hafa cConpoTUBIEHMS);

- onpegenexHve obbema M Macchbl XWOKOCTU HapacTalolwmMM MTOroM OT-
AenbHO Ansi NPSIMOro M obpaTHOro HanpaBfeHUs NOToKa, a TakkKe CyM-
MapHbIX 3Ha4YeHU o6bema 1 Macchl ¢ y4eTom 1 6e3 yyeTa HanpaBneHust
noToka;

- onpepeneHne conpoTmnBIiEeHNA XNOKOCTU;
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- [O3MPOBaHNE MpeABapUTENbHO 3a4aHHOro 3HaveHusi obbema unu
MaccChbl XXMOKOCTU U B PEXMME «CTapT-CTOM» C KnaBuaTypbl UK NO BHELL-
HeMmy curHany (4Yepes BXod ynpaBreHus));

- onpepeneHve BpeMeHn HapaboTkn HapacTarLMM UTOroMm;

- AMarHOCTUKY paboTbl pacxogomepa;

- KOHTPOSb TeMNepaTypbl BHYTPU B3;

- XpaHEeHWe YCTaHOBOYHbIX AaHHbIX U NapameTpoB HAKOMMEHUS;

- BbIBOA4 Ha MHAMKATOP pe3ynbTaToB U3MEPEHUS U OANArHOCTUKKU, YCTaHO-
BOYHbIX MapamMeTpoB, a Takke JOCTYN K HACTPOEYHbIM NapameTpam n nx
Moaudunkaumio;

- BbIBOA pe3ynbTaToB U3MEepeHUs B BUAE TOKOBOro, YaCTOTHO-UMMYSbC-
HbIX U NOTNYECKNX CUTHANOB;

- BbIBOJ, U3MEPUTESIbHOW, ANAarHOCTUYECKOW, YCTAaHOBOYHOW U OPYron UH-
dopmaumm Yyepes nocrnegoBaTtesibHbIn MHTepdenc RS-485 (ModBus), a
Takke 4yepes3 mHTepdenc OONOMHUTENBHO YyCTaHaBNMBaAEMOro Moayns
Ethernet, Profibus nnn HART;

- 3alNTyY YCTAaHOBOYHbLIX AaHHbLIX OT HECaHKUMOHMPOBAHHOIO AOCTYMNa.

Tun ycTaHaBnMBaemMoro AOMOSHUTENbHOro MoAyns uHTepdenca
(Ethernet, Profibus nnn HART) onpegenseTtcsa npu 3akase.
1.5.3. YpoBHM gocTyna
1.5.3.1. B pacxogomepe npegyCcMoTpeHbl TPU YPOBHSA JOCTYMa K yCTAHOBOYHbLIM
N KanMbpoBOYHbLIM NapamMeTpam.

YpoBHUM JOCTyNa OTNNYarTCHa COCTaBOM MHAULMPYEMOW Ha aucrnee
nHdopmMauum n nepegasaemon no nHTepdencam RS-485, Ethernet, Pro-
fibus unn HART, a Takke BO3MOXHOCTAMU MO U3MEHEHUIO YCTAHOBOY-
HbIX, KanMbpOBOYHbLIX NapaMeTpoB pacxogomepa M 06o3HavaTCa Kak
pexumbl HACTPOWKA, CEPBUC n PABOTA.

HasHadeHne pexnmos:
- HACTPOWKA — pexum HacTPONKU 1 MOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauum;
- PABOTA — akcnnyaTaunoHHbIN peXxnm (pexxum nonb3oBaTtens).

Pexvum HACTPOWKA 3agaeTcs nyTem 3amblkaHUs NepeMblUKOi
KOHTaKTHOM napbl J1 Ha mogyne kommyTtauum (puc.A.5) B3.

Pexnmbl CEPBUC n PABOTA npu OTCYyTCTBUM NEPEMbIYKM 3aja-
IOTCA COOTBETCTBYHOLLMM MOSIOXEeHMEM nepeknioyatens SK4.

HanbonbLurMy BO3MOXHOCTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexunme UHOMLMPYIOTCA BCe napamMeTpbl U BO3MOXHa MoaudurKa-
LM BCEX YCTAHOBOYHbIX NapaMeTpoB. HaMMeHbLLIMMU BO3MOXHOCTAMM
obnapaet pexum PABOTA.

1.5.3.2. Pexxum PABOTA — 3T0 pexum akcnnyaTaumm pacxogoMmepa Ha obbekTe.
B pexume PABOTA nonb3oBatefi MMeeT BO3MOXHOCTb MpocmaTpu-
BaTb:

a) n3aMepsiemMble 3Ha4YeHNs1 NapamMeTPoB;
6) 3Ha4YeHne BpeMeHn HapaboTKu.
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B pexxume PABOTA nonb3oBarternb MMeeT BO3MOXHOCTb YNpaBnsATh
[103MpOBaHueM, nNpeasapuTenbHO 3a4as 3HadeHne obbema nnbo maccebl
[03bl XUOKOCTU, UINN B PEXUME «CTapT-CTOMN».

1.5.3.3. Pexxum CEPBUC — 31O pexxmum NoaroToBKM pacxogoMepa K akcnryaTta-
unn Ha obbekTe. B gaHHOM pexnme JOCTyn K peaakTMpOBaHMIO yCTaHo-
BOYHbIX NapamMeTpOB 3alyULLEH NApOSieEM.

B pexume CEPBUC gononHuTenbHo (Mo oTHOLWEHMIO K pexumy PA-
BEOTA) BO3MOXHO:
a) 6e3 BBoAa napons — npocmMaTpmBaTb 3Ha4YEHUSA BCeX YCTAaHOBOYHbIX Na-
pamMeTpoB 1 moanuumpoBaTb 3Ha4YeHne agpeca B ceTu Profibus;

6) c BBOAOM Napons — npocMaTpuBatbh U MOANULMPOBATL 3HAYEHNS na-
pameTpoB:
- paboTbl no uHtepdencam RS-485 (ModBus), Ethernet, Profibus, HART;
- BXOA4a ynpasrieHunsi, TOKOBOrO U YHMBEPCarbHbIX BbIXOO0B;
- bmnbTpaumm curHana pacxoaa;
- KOHTPOISA 3anonHeHns TpybonpoBoaa XXMAKOCTLIO;
- paboyero grManasoHa N3MepeHnsa pacxoga U oTceyek No pacxony;
- AO3NPOBaHUS;
- MHOVKaLUMW.
Takke BO3MOXHa:
- Kanubpoeka Jo3aTopa;

- CMeHa napons Ans Aoctyna K Moaudukauum yCTaHOBOYHbLIX NapamerT-
poB. [1pu BbiNycke U3 NPON3BOLCTBA YCTaHaBNMBaETCs nNaposib 123.

1.5.3.4. B pexxume HACTPOWKA Bo3MOXHO npocmaTpmsaTh v MOAMULMPOBaThL
BCe napameTpbl 6e3 UCKIYEeHMS.

B atom pexume npousBoauTCa HacTponka npubopa B npouecce
Npon3BOACTBA M IOCTMPOBKA (KannbpoBka) Npu NoBEpPKE.

1.5.3.5. Moandumkauunsa yctaHOBOYHbIX NapaMeTpoB, OCTYMNHbIX B pexume CEP-
BUC, He BnNnseT Ha MeTPONornyeckme xapakrepuctnkm npunbopa n mMo-
XeT Npon3BoauTbCs NPy HEOBXOANMOCTUN Ha OObeEKTe.

MapameTpbl HacTpoMkM M KannbpoBKM pacxogomepa B pexummax
CEPBWC n PABOTA HenoCTynHbI.

1.5.4. BHewHMe cBA3M pacxogomepa

1.5.4.1. nTepdencol

B [locnegoBatenbHbI MHTEPGEeNnc RS-485 nossonsaeTt ynpasnsaTtb npnbo-
POM, CYMTbIBATb U3MEPUTENbHYI0, YCTAHOBOYHYK U OMArHOCTUYECKYHO
MHopMaunio, MoanduLMpoBaTb YCTaHOBOYHbIE napameTpbl. VIHTep-
denc RS-485 nogaepxusaeTt npotokon RTU ModBus.

MocnepoBaTenbHbIN MHTEpdEenc RS-485 obGecneumBaeT CBsA3b MO
kabern B rpynne n3 HeCKONbKMX abOHEHTOB, O4HMM U3 KOTOPbIX MOXET
ObITb NEepCOoHanbHbIN KOMMNBIOTEP, NPY ANMHE NHUK cBA3n Ao 1200 m.

Ckopoctb obmeHa no wuHTepgency RS-485 (ot 2400 po
115200 bog), a Takke napameTpbl CBA3WN YCTaHABAMBAKOTCH Nporpam-
MHO.
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MoakntoyeHne agantepa cotoBon cea3n ACCB-030 k nHtepdency
OAMHOYHOro npubopa unu K NMHUK CBA3M rpynnbl NpubopoB AaeT BO3-
MOXXHOCTb NepeaaBaTb MHAOPMaLMIO NO KaHany COTOBOW CBS3W, B TOM
yucrne n B VIHTepHerT.

B VHtepdenc Ethernet (puc.A.6) ncnonbsyetca ons cessm npmbopos B
NoKanbHON CeTU, a TakKe MOXET UCMNONb30BaTbLCA A4S 0OMeHa AaHHbIMK
yepes VIHTepHeT mexay npubopamm fiokanbHOM CeTU 1 yaaneHHbIM KOM-
nbtoTepom (komnbtotepamm). OBMeEH OcyLLECTBNSIETCS Yepes LMo3 f10-
KanbHOW ceTu, umerowmin cobcTBeHHbIn (rnobanbHbin) IP-agpec. MNpu
obmeHe faHHble ynakoBbIBalOTCS B CTek npoTtokonos Ethernet / IP / UDP
| TETP / ModBus. lNoppaepxuBaetca Takke npotokon ARP (Ethernet /
ARP), koTopbI ucnonb3yetca ansa onpegeneHns MAC-agpeca ysna no
IP-agpecy 3anpoca.

B NHutepdenc Profibus (pnc.A.7) ncnonb3yetca ons nogknioveHus
pacxogomMepa K npombiwneHHon cetn Profibus (npotokon DP-VO). Mo-
ApobHoe onucanune INPUT/OUTPUT gaHHbIX, 4OCTYNHbIX Ansi obmeHa no
cetn Profibus, npusegeHo B gokymeHte «PROFIBUS (cTpykTypa AOaH-
HbIX)». [INs KOHPUIypMpOBaHMst KOHTPOINepa Unn nporpammMHoro obecne-
YeHus, ynpaBnsatoLero obMeHoM, NPeaoCTaBNsAeTCa KOHUrypaLOHHbIN
dann GSD-copmarta. NogaepxmBaeTcsa aBTomaTnyeckoe onpeneneHve
CKOpPOCTM 0OMEHa, CKOPOCTb Nepeaayn aaHHbIX — oo 12 Moéwut/c.

BHUMAHME! lMpu Hanu4uu ycmaHO8/1eHHO20 8 pacxodomep
modyns Profibus Heeo3moxeH o6meH no uHmepgbelicy RS-485 no
npomokosly ModBus. lNMpu Heo6xo0umMocmu noOKJIFOYEHUS K pacxo-
domepy no uHmepgpeticy RS-485 (ModBus), modynb Profibus cne-
dyem omkJiro4Yume.

B VHTepdenc HART (puc.A.8) ncnonbdyetca gnsg CHATbIBAHUS U3MEPU-
TenbHOM MHopmaumn n ynpasnenus npunbopom B SCADA-cucrtemax.
HART npoTokon ocHOBaH Ha MeToAe nepeAadn AaHHbIX C NOMOLLbIO Ya-
ctoTHon moaynsumn (Frequency Shift Keying, FSK), B cooTBeTcTBMM C
KOMMYHUKaLMOHHBIM cTaHgapTom Bell 202. Lindposas nHpopmaums ne-
penaértca yactotamm 1200 My (nornyeckas 1) n 2200 My (nornyeckun 0),
KOTOpble HaKnaabIBalTCsl HA aHanoroBbI TOKOBbLIA CUrHan.

YacTOTHO-MOAYNMPOBAHHLIN CUrHan sBRseTca ABYXMOMSPHbIM, U
Npy NPUMEHEHNN COOTBETCTBYIOLLEN (DMNbTPaUUN He BNNSIET HA OCHOB-
HoM aHanoroBbin curHan 4-20 mMA. CkopoCTb nepefayv LaHHbIX AN
HART coctaBnseTt 1,2 kbuTt/c.

HART npoTtokon peanuayeT ypoBHU 1, 2 U 7 3TanoOHHOW MoZenu
ISO/OSI-ctaHpapTa. [ONONHUTENBbHO MPOTOKON npeaycmaTpusaeT
HagcTponky K ypoBHio 7 B popme HART Device Description Language.

Pacxogomep ¢ HART-nHTepdencom MoXeT NoakniyaTbCs K peru-
CTpUpyroLLEMY YCTPOUCTBY pasnnyHbIMK cnocobamu:

- Yyepes yganeHHoe YCTPOMCTBO CBA3M ¢ 06bekToMm, Hanpumep, SIMATIC
ET200M ¢ mogynamm HART;

- yepes HART-mogem, ¢ NOMOLLIbIO KOTOPOro yCcTaHaBnMBaeTCa coenHe-
HMe «Touka-Toukay» mexay MK unm paboyen ctaHumen n pacxoaomMepom;

- yepe3 HART-mynbTUNNekcopsbl.
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https://vzljot.ru/files/docs/electromagnitn_metod/ter/PROFIBUS.pdf
https://vzljot.ru/files/docs/electromagnitn_metod/ter/PROFIBUS.pdf
https://vzljot.ru/files/soft/TER_DPV0_config.rar

1.5.4.2. Bxopg ynpaBneHus

Bxoa ynpaBneHus npegHasHadeH Ong 3anycka 403UpoBaHUA npea-
BapuUTENbHO 3a[aHHOro 3HayeHusi obbema XMOKOCTU WUNKM 3anycka wu
OCTaHOBa [03MPOBaHUS B PEXUME «CTapT-CTOM» NO CUrHany ynpasne-
HUS.

Cxema uenun Bxoda ynpaBrieHUs, a Takke napameTpbl ynpasrisito-
Lero curHana npveefeHol B [NpunoxeHun b.

1.5.4.3. YHuBepcarnbHble BbIXOAbI

Pacxogomep nmeeT ABa ranbBaHUYeCcKn pasBsa3aHHbIX yHUBepcarnb-
HbiXx Bbixoga Ne1 n Ne2. HasHauyeHue BbIXOOOB B pasfuyHbIX pexumax
3ajjaeTcs ycTaHOBKamu, npueedeHHbIMM B Tabn.5. Cxema OKOHEYHOro
Kackaga uenemn yHuBepcarbHbIX BbIXOO40B npuBeaeHa B [NpunoxexHun b.

B MMNynbCHOM M 4acCTOTHOM peXmmax BbIXOAbl MOTFYT UCMOSb30-
BaTbCHA ANSA BbiBOAA pe3ynbTaToB M3MepeHUs B BUAE UMMYNbCHOW Mo-
CrnefoBaTenbHOCTU TUMNAa «MeaHap» CO CKBAKHOCTbK 2 U HOPMUPOBAH-
HbIM BECOM MMMNynbCcoB. [peaenbHas YactoTa cnegoBaHUSA UMMNYIbCOB
2000 Iy,

KoHcTaHTa npeobpasosaHus Bbixoga Kp (Mmn/n) nnn Kem (nmn/kr),
onpegenstoLwasn Bec MMNyrbca, MOXeT yCTaHaBNMBAaTbCS B Npegenax ot
0,0001 go 9999. insa onpenenenuns 3HayveHus Kp (Kpm) € ydeTOM mMakcu-
MarnbHOro 3HadyeHus pacxoga B Tpybonposoae, roe 6yaeT ycraHaBnu-
BaTbCHA pacxo4oMep, a Takke YaCTOTHbIX CBOWCTB NPUEMHMKA UMMNYIbC-
HOro curHana MoXHoO BOCMOS1b30BaTbCA (POPMYIION:

36-F  18.10°

makc  Qmakc * Tn
roe Qumaxe — MaKCMManbHbIA 3KCMNIyaTauuoHHbIM pacxoq B Tpybonpo-
Boae, M3/4 (T/4);

F — makcMmanbHO gonyctumas ons NnpueMHuKa YacrtoTa criegoBa-
HUA UMMYNbCOB pacxogomepa, Mu;

’Cm:-g/' — MUHUMaAIIbHO AonyCctuMasa Ona npuemMHuka OonnmTeribHOCTb

Kp [mn / n] <

UMMYNbCOB pacxoaomepa, Mc;
Tu — nepuopg crnegoBaHNsa MMNYNbCOB Ha BbIXO4e pacxogomepa, McC.
Ta6bnuua 5. HasHa4yeHnsA yHMBepcanbHbIX BLIXO40B

Pexum paboTbl O6o03Ha4veHne Ycnosue chopMmnpoBaHust curHana /
BbiX04a Ha gucnree N3MeHeHNAa COCTOAHUA Ha BbiXo4e
1 2 3
Q- (Qm-) Pacxop npu obpaTtHoM (oTpuuaTenbHOM) HanpaBieHnn NOToka
YacToTHbIN Q+ (Qm+)  |Pacxog npv npsAMoM (MONOXUTENbHOM) HanpaBeHNN NOToKa

|Ql(OQm]) |Pacxon npn nio6om HanpaBneHuu notoka

MUmn. ok. fo3. |OkoH4YaHne Habopa 3agaHHOro 3Ha4YeHUs 00 beMa Npu A03NPoOBaHUU

V- (M-) O6bem (macca) npy o6paTHOM HanpaBneHMM NOTOoKa

mnynechIn V+ (M+) O6bem (macca) npy NPSAMOM HanpaBNeHUN NOTOKa

|v|I(M|) |O6bem (macca) npu nio6oM HanpaBneHUM NoToka
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MpoaonxeHue Tabn.5

1 2 3
HanpaBneHue [/1amMeHeHWe HanpaBreHnsa NoToKa XMAKocTu B Tpybonposoae
Q > QHaub [[peBbiweHne 3HaYeHNSA Quans
OwnbkKka JTiobas owmnbka, gnarHocTmpyemas pacxogoMepoM
Pene gosatopa|CTapT / 0OCTaHOB J0O3MPOBaHUSA
MuTtaHwne OTcyTCTBME CETEBOrO NUTAHMUSA
R BHe Anana3s [/3amMepeHHOe 3Ha4YeHne CONpOoTMBIIEHNS Bble 3a4aHHOI0 3HaYeHNs
3HayeHne cConpoTUBIEHMS Bbllle YCTAHOBIEHHOIO NOPOroBOro 3Haye-
HWUs1 4Ns 3anonHEHHON Tpy6bl
Q BHe Anana3 |3HayeHne pacxoga BHe 3a4aHHOro AnanasoHa
Q < OMuH TekyLiee 3Ha4YeHne pacxoga MeHbLUE 3HAYEHUSA HUKHEN rpaHuLbl 3a-
AaHHoro paboyero gnanasoHa
TekyLiee 3Ha4yeHMe pacxoaa 6orbLue 3Ha4YeHUs BEpXHeN rpaHuLbl 3a-
AaHHoro paboyero agnanasoHa

Mo ymonuyaHuio npu BbiNycke M3 NpomsBoacTBa Ans Bbixoga Nei
yCTaHaBMBaETCSA YaCTOTHbIN pexumM paboTbl U 3HadYeHne Kp, ykazaHHoe
B Tabn.6, yto cooTBeTCTBYET YacTtoTe okosio 1500 My npn Quavs.

Nornyeckun Mycras Tpy6a

Q > OQOmakc

Tabnuua 6

DN 10 | 15|20 | 25| 32| 40 | 50 | 65 | 80 |100|125|150 200|250 | 300 350 | 400 | 450|500

Kp, mmn/n | 1600 | 700|400 (250|160(100| 65 |40 |25 (15|10 | 7 | 4 |[25|1,7|14| 1 |0,8|0,65

¢ B vactoTHOM pexumme 4actoTa cnegoBaHusi MPOMOPLUMOHANbHA cpea-
HemMy 0O0BbEMHOMY pacxody, M3MEepPEeHHOMY B TeyeHue npeabiayLmx
80 mc.

Mpn paboTe B YaCTOTHOM pexnme 3agaeTcs 3HadeHne Kp, a Takke
3HaveHus napameTpoB MakcumanbHasa 4vactota (Fmakc) n ABapumn-
Hasa vyacTtoTa (FaBap).

MakcumanbHas YacToTa — 4YactoTa Ha BbIXO4e NPy MakCMMarbHOM
pacxoge B AaHHOM Tpy6onpoBoae. MNpeBbilleHre Ha BbIXOA4e 3HaYeHus
MakcumanbHOM 4acToTbl AMarHOCTMpyeTCcs B pacxodoMepe Kak He-
liTaTHas cuTyauusl, T.e. 3agaHHOe AN OaHHOrO Bbixoda 3HadveHue Kp
HEKOPPEKTHO.

ABapuinHasa 4actoTa — 4YacToTa CrnegoBaHus UMMYNbCHOW Mnocre-
poBartenbHocTh (He 6onee 2000 My), koTopada byaeT hopMmnpoBaTbCA Ha
BbIXOA4€E B Cry4ae, ecnv U3MepeHHoe 3HavyeHue pacxoja npeBblllaeT
3HayeHne Quavs ANA AaHHoro DN pacxopomepa. 3agaHHoOe 3HaueHue
ABapuUMHON 4acTOTbl AOMKHO ObITb HE MEHbLLE 3a4aHHOIO 3Ha4YeHus
MakcuMmManbHOM 4YacToThbl 4115 aHHOro Bbixoaa.

Ana oTkNoYeHna PyHKUMM (OOPMUPOBaHUS Ha BbIXo4e aBapuUMHOM
YacToTbl HEO6X0ANMO 3a4aTb 3Ha4YeHNne ABapUMHOM YacTOTbl, paBHoOE
HYIH0.
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HasHauyeHue Bbixoga B YaCTOTHOM peXxume 3a4aeTcsi yCTaHOBKaMM,
npvBedeHHbIMKU B Tabn.5.

Mpu yctaHoske | Q| ( Qm | ) — pacxon no moaynio, umnynbcHas no-
crneaoBaTenbHOCTb C YacTOTOW CrieA0BaHUs, MPONopLMOHanbHON N3Me-
PEHHOMY 3Ha4yeHuo pacxoga, opMupyeTcs Ha BbIxode Npw nobom
HanpaeneHuMn NoToKa, Npu yctaHoBke Q+ (Qm+) — TONLKO NpU NPSAMOM
HanpasfieHnn noToka, Q- (Qm-) — ToNbLKO Np1 06pPaTHOM HanpaBiEHUMN.

B MMMNYINbCHOM pexunme pa6OTbI B Teé4eHNe CeKyHbl Ha BbIX0 NOCTyMNnaeT
navyka nmnyribCcoB, KOJIN4ECTBO KOTOPbLIX C y4E€TOM BE€Ca nmMnysibca CooT-
BEeTCTByeT 06bemy, M3MepeHHOMY 3a npenblayLlyro CeKyHay.

Mpn paboTe B MMNynbCHOM pexume 3agaetcs 3HadyeHne Kp v ne-
puog nmnynscos Tumn.

Mepuog vmnynscoB TumMn — nepuon cregoBaHUa UMMYNbLCOB B
nayke; Moxet ObITb 3agaHo 3HaveHme ot 1 go 1000 mc.

HasHadeHve Bbixoga B UMMYMbCHOM pexuMme 3adaeTcs YCTaHOB-
Kamu, npuBedeHHbIMM B Tabn.5. lNpu yctaHoBke |V | (| M |) — obbem
(macca) no moayno, UMMyNbCbl, KOMMYECTBO KOTOPbLIX MNPONopumno-
HaslbHO U3MepeHHOMY 3Ha4YeHno obbema (Macchl), MOCTYNaKT Ha BbIXOA
npw Ntobom HanpaBneHnn NOTokKa, Npu ycraHoske V+ (M+) — Tonbko npwu
npssiMOM HanpasneHun notoka n V- (M-) — TOMbKO nNpu oGpaTHOM
HanpasneHuu.

Mpwn yctaHoBke UMnN. oK. Ao3. (MMMynNbC NpY OKOHYaHUN LO3NPOBa-
HWSA) Ha BbIXOAe pacxogomMepa hopMupyeTcs O4MHOYHbLIN UMMYNbLC ANN-
TESNIbHOCTbIO, paBHOW NnonosuHe Tumn.

¢ B nornyeckom pexmme Ha BbIXOAE Hanmuunto cobbiTvsa (Mnu ero onpege-
FMIEHHOMY COCTOSIHWKO) COOTBETCTBYET OAMH YPOBEHb 3NEKTPUYECKOro
curHana, a oTCyTCTBMIO cOBbITUSA (MM MHOMY €ro COCTOSIHUIO) — APYron
YPOBEHb CUrHana.

[MporpamMmMHO ANs NOrMYecKoro pexuma 3agaeTcsl 3HavyeHue napa-
MeTpa AKT. ypOBeHb, T.e. YpoBeHb curHana (Bbicoknn nnn Huskun),
COOTBETCTBYIOLUMA HanMuunio cobbiTus. JnekTpuyeckne napameTpbl
YPOBHEN curHana npmseneHo! B [NpunoxeHunun b.

HasHayeHne Bbixoga B NOrMYECKOM peXume 3adaeTcsl YCTaHoB-
KaMu, npuBeaeHHbIMU B Tabn.5:

- HanpaBneHune — ypoBeHb curHamna Ha Bbixode WM3MeHsieTcs 6e3 3a-
[EPXXKM NpY U3MEHEHUM HanpaBreHnst NoToka B TpybonpoBoe;

- Q > QHamb — ypoBeHb CUrHana Ha BbIXo4e U3MEHUTCS, eCrnn U3MepeH-
HOe 3Ha4deHue pacxoda npeBbiCUT 3Ha4YeHue Quans A9 JaHHOro Dy pac-
X0OoMepa,;

- Owum6Ka — ypoBeEHb CMrHana Ha BbiXo4e U3MEHUTCS NpY BO3HUKHOBEHMWU
NGO HeLTaTHON cUTyauun, AMarHoCTUPYyemMon NpubopomM;

- Pene posatopa — YpOBEHb CUrHamna Ha BbiXo4e MEeHAETCA B MOMEHT
Ha4ana n oCTtaHoBa npouecca O03npoBaHUA;

18

// B3/NET



- MuTaHMe — Npy HaNUUUN HaNpPsPKEHUS1 MUTAHUSA Ha Bbixoge hopmMUpy-
eTCs BbICOKMI YPOBEHb CUrHana, npu nponagaHumn NUTaHnst HanpsbkeHve
Ha BbIXO4e OTCYTCTBYET;

- R BHe gmanas — ypoBeHb CUrHana Ha BblXOo4e U3MEHUTCS, eCnn n3me-
peHHoe 3Ha4YeHne CONPOTUBIIEHNS Bbllle HEKOTOPOro 3a4aHHOro 3Haye-
HUS;

- MycTaa Tpy6a — ypoBeHb CMrHana Ha BbIXO4Ee U3MEHUTCS, €CNN 3Ha4ve-
HMEe COMPOTMBIIEHUS BbllLE YCTAHOBIEHHOINO MOPOroBOro 3Ha4YeHus Ons
3anosIHeHHOW TpyObI;

- Q BHe guana3s — ypoBeHb cuUrHana Ha Bbixo4e U3MEHSETCH, ecnuv 3Have-
HWe pacxoda BHe 3ajlaHHOIro anana3oHa,

- Q < QMUH — YpOBE€Hb CUIrHalria Ha BbiIXxo4e N3SMeHUTCA, eCrii UsSMepeHHoe
3Ha4yeHne pacxoga CtaHeT MeHblle 3Ha4YeHune Qwmn;

- Q > QMmakc — ypoBeHb CUrHarna Ha Bbixo4e U3MEHUTCS, ECNN U3MEPEH-
HOe 3Ha4YeHue pacxoa cTaHeT 6onblie 3HauYeHNe Quarc.

1.5.4.4. TokoBbIN BbIXOA

[[anbBaHMYECKN pa3sBsA3aHHbIA TOKOBbIM BbIXO pacxogoMepa MoXeT
paboTaTtb B 04HOM 13 Tpex Avana3oHos: (0-5) MA, (0-20) MA nnu (4-20) MA.

HomMunHanbHble cTaTnyeckme XapakTepncTtmkn TOKOBOIro Bbixoaa.:

QV = QHI‘I +(QBn_QHn)'IIBbIX%1

Makc  'MWH

Qm = QmHn + (Qman - QmHn) ’ | |

BbX _ 'MUH

MaKc  MuH
rae Qv (Qm) — M3mepeHHoe 3HadyeHue pacxoga, M3/4; n/MuH;(T/4; Kr/MUH);

Qun (Qmun) — 3a4aHHOE 3HAYEHNEe HUXKHEro nopora no TOKOBOMY Bbl-
X0y, COOTBETCTBYIOLLEE lwun, M3/4; /MUH; (T/Y; KT/MUH);

Qé&n (Qmen) — 3a4aHHOE 3HaYEHME BEPXHErO Nopora no TOKOBOMY Bbl-
XOAy, COOTBETCTBYHOLLEE lvarc, M3/4; N/MUH; (T/4; KI/MUH);

leeix — 3HAYEHME BbIXOAHOIMO TOKOBOMO CUrHamna, COOTBETCTBYLLEee
N3MepeHHOMY 3Ha4YeHMo pacxona, MA;

Ivakc — MaKCUMarnbHoOe 3HayeHue auanasoHa paboTbl TOKOBOrO Bbl-
xoga (5 vnn 20), MA;

[vun — MMHMManbHOE 3HadYeHne aMana3oHa paboTbl TOKOBOMO BbIX04a
(0 nnun 4), MA.

MporpaMMHO ANt TOKOBOrO BbiXo4a 3afatoTcs AuanasoH paboTbl U
3HaYyeHnsa yCTaBoK, a Takke HasHadyeHue. lNpu ycTaHOBKe HasHayYeHus
pacxoA, TOK, NMPOMopUMOHanbHbIi U3MEPEHHOMY 3HAYEeHUID pacxoaa,
noaaeTcs Ha Bbixod Npy NO6OM HanpaBneHun noToka.

Bpemsa yctaHOBNeHus curHana Ha TOKOBOM BbIXOAE perynupyetcs
napametpom KdmnbTpa, KOTOPbIN MOXET 3agaBaTbCA NPOrpaMMHO B
AananasoHe 3HaveHun ot 0 go 39. CooTBETCTBME HEKOTOPLIX 3HAYEHUI
KdunnbTpa n BpemeHn ycTaHOBNEHNA NpuBEAEHbI B TabM.7.

Tabnwuua 7
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Kdunbtpa 0 10 20 30 35 39
Bpems ycTtaHoBMNEeHUs, C 1 3 4 11 22 117

TokoBbIV BbIx0O4 B AgnanasoHax pabotsl (0-20) MA nnu (4-20) MA mo-
XeT paboTtaTb Ha Harpy3ky conpoTtuBneHnem o 1 kOm, B AnanasoHe
(0-5) MA — oo 2,5 kOwm.

[onycTmas gnuHa kabensi cBs3v No TOKOBOMY BbIXOAY onpeaens-
eTCs CONPOTUBMNEHNEM NTMHWUM CBSI3W. [py 3TOM CyMMa BXOAHOMO COMnpo-
TUBMNEHUSI NMPUEMHMKA TOKOBOFO CUrHana v cConpoTUBIEHMS NIMHUWN CBSA3M
He [OJKHA NPEeBbILWAaTh YKa3aHHOro COMPOTMBIIEHUST HArpy3KW.

Mpu Hannunmn B pacxogomepe moayns HART, B coOTBETCTBUMU CO
ctaHgaptom NAMUR NE43, Ha TokoBOM BbIxoge hopMupyeTca 3Hade-
Hue Toka 3,2 MA Nnpu BO3HUKHOBEHUM CNeayrLLNX HeLITaTHbIX CUTYyaLni:

- pabounn pexum 6e3 nHynanmsauuu;
- HEKOpPEKTHadA onopa (annapaTtHas HEUCNPAaBHOCTL);
- neperpes npubopa.

1.5.5. KoHCcTpyKUMA

MpoToyHaa YacTb pacxogomepa, B 3aBMCMMOCTM OT Tunopasmepa
NGB0 HasHa4YeHUs!, BLIMOMHAETCSA B pa3HbIX KOHCTPYKTUBAX:

- nog npucoeanHeHne Tuna «caHasmy» (DN10, DN15), korga IMMP ¢ no-
MOLLbHO LUMUIIEK 3aXXMMaeTCs Mexay ABYMS priaHuamu, npMBapeHHbIMN
K KOHLUaMm TpybonpoBoga B MecTe Bpe3Kku pacxogomepa;

- bnaHuyoBaHHoM (DN20-DN500), korga donaHubl MNP kpenatcsa 6ontamu
K OTBETHbIM donaHuam Tpybonposoga. ®naHupl MNP narotaenmeatoTca
no 3akasy 13 ctanu mapkun 20 nmbo 13 HepxxasetoLen cTanu;

- noa pe3bboBoe npucoeamHeHne (DN15-DN100), korga MNP ¢ nomoLwbto
HaKWAHbIX FaeKk NPUCTLIKOBLIBAETCH K LUTYLIepaM, NPUBAPEHHbIM K KOH-
Luam TpybonpoBoga B MecTe Bpe3ku pacxogomMepa.

BHYTpeHHSS NOBEPXHOCTb MPOTOYHOM YacTn doyTepyeTca PTOpO-
NacToM Un NOSIMYPETAHOM.

Ha TopueBble nosepxHocTu MNP ¢ oyTepoBkon dhToponnactomM And
npenoxpaHeHns ee B NPOLIECCE MOHTaXa W1 3KCnyaTtauum yctaHaBnmea-
IOTCA 3alUUTHbIE KONbLAa U3 HepXkaBetloLen ctann. [JuameTpbl 3almnTHbIX
Konevw, npu ncnons3oBaHuu gnaHues no NOCT 33259 ncnonHeHus B Ha
pasneHve 2,5 MlMNa obGecneuvBaloT COOCHOCTb BHYTPEHHEro KaHana
MNP n oTBETHLIX (hriaHues.

Kpome Toro, Hanuuue y 3awmnTHbIX Koney, dpriaHyoBaHHbIX TP 3a-
3eMnALWEero nenecrtka, obecneunBaeT 3MEKTPUYECKNIA KOHTAKT pacxo-
AOMEPOB C U3MEPSIEMOMN XNOKOCTbIO MPU MX MOHTaXe B NNacTUKOBbIE
(MeTannonnacTukoBble) TPybONpPoOBOAbLI.

OneKTpoabl, KOHTAKTUPYHOLLME C KOHTPONMPYEMOW XUAKOCTbIO, B 3a-
BMCUMOCTU OT Ha3Ha4YeHUs1 pacxogomepa (Buaa KOHTPONMPYeMOW XUAKO-
CTW) M3roTaBNMBAOTCS M3 pasnnyHbix MaTepuanoB. Mapkuposka ¢ 060-
3HayeHneMm maTtepuana anekTponos (H — HepxkaBetollas ctanb, Ta — TaH-
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Tan, Ti — TuTaH, X — Xxactension) HAHOCUTCS Ha LINNMHOPUYECKYIO NOBEPX-
HOCTb BbICTYyMNa MNPOTOYHOM YacTuM pacxogomepa nog npucoeanHeHne
TMNa «C3HABUY» Unn bnaHua pacxogomepa (MpunoxeHve A).

Brok 3neKkTPOHWKN COAEPXKUT MraTbl C SMEKTPOHHLIMU KOMMOHEH-
Tamu, MOAYyMNb KOMMYTaUMK, a TaKKe XUOKOKPUCTaNNNYeCKUn MHONKaTop
C NOACBETKOWM M ONTUYECKYIO KNaBuaTypy.

MeTannuyecknin kopnyc Gnoka 3NeKTPOHUKU MMEET UMNUHOpu4de-
CKYyt0 OOPMY 1 3aKpbIBaeTCs C ABYX CTOPOH HAaBUHYMBAOLLIMMUCS KpbiLu-
kamu. [NepeaHas Kpbillka MMeeT Npo3payvHyo NUuUeByo naHensb. o Hewn
pasmeLLatTCsa XNOKOKPUCTaNMMYeCckni nHamMKaTop U Knaemartypa, Bbl-
NONIHEHHAasi Ha OCHoBe (hoTO3NEeMEHTOB. POTOSNEMEHT KHOMKN KnaBua-
Typbl cpabaTtbiBaeT Npu NogHECEHUN K KHOMKEe NanbLla pyku (Mnn Kakoro-
nnbo npegmerTa).

Pacxogomep BbinyckaeTca B eAMHOM KOHCTpykTuBe, korga MNP w
B3 ckpennsatoTcs npy NnoMoLwm CTOMKM B 0OAMH BIIOK.

B pacxogomepax npegycMoTpeHO pasbeMHoe coefuHeHne B3O u
MNP gona npoBegeHna AMarHOCTUKN M UMUTALMOHHOM MOBEPKU B aBTO-
MaTMUYEeCKOM WS MoflyaBTOMaTUYECKOM pexnme C NoMoLLbo npeobpa-
3oBatena nameputensHoro B3JIET AC (agantep curHanoB) MCNOSNTHEHUS
KMNW-02H. Pasbem pacnonoxeH BHYTpPU CTOWKW, coeauHsowen b3 un
Mnrp.

Koxyx NP n nonas cTtonka, Ha KOTOpon Kpenntcs b BbINOMHEHDI
n3 metanna.

Mpn Heo6XxO0ANMOCTN BO3MOXKEH pa3BopoT B3 BOKpyr ocu CTONMKKM Ha
90° nnu 180° ntobom HanpaeneHun. Pa3BopoT b3 BO3MOXeH No 3aka3sy
npw BbINyCcKe U3 NPON3BOACTBA UIM HEMOCPEACTBEHHO HA MECTE JKCMy-
ataumn. [1ns pasBopoTa HE06X0OMMO BbIBEPHYTb CTOMOPHbLIA BUHT B3,
pacnonoXeHHbIN Ha cTonke (cMm. MpunoxeHue A). Nocne passopoTta b3
B nonoxenue, yoobHoe gnsi paboTbl C pacxogomepom, Heobxoammo
CHoBa 3acumkcmpoBaTb b3 CTONOPHBLIM BUHTOM.

Mpn HeobxoanmocTu (ansa ygobcTea CYMTLIBAHUA MOKa3aHUN) UHOK-
KaTop MOXET yCTaHaBnMBaTbCs Ha 6roke ¢ pa3sopoTom Ha 90° no 4aco-
BOW cTperke (No 3akasy npuv BbiMyCcKe U3 NPOn3BOACTBA).

Kopnyc B3 B BepxHen YyacTn umeeT gBa BbICTyna, C repMoBBOgaAMM
Ansa kabensa nMTaHna U curHanbHbIX Kabenen.

Knemma 3awWuMTHOro 3a3eMneHus pacxogomMepa pacnosioxeHa
cHu3y Ha kopnyce B3 (Mpunoxenne A).
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1.6. MapkupoBKa n nnombupoBaHue

1.6.1. Ha nuueBown naHenu kopnyca b3 pacxogomepa ykasbiBatoTCs:
- HanmeHoBaHue nNpnbopa;
- TOBAPHbIN 3HAK (PUPMbI-U3roTOBUTENS;
- 3HaK yTBEPXXAEHNA TUMNA CPpeacTBa U3MEPEHUS.

CBepxy Ha kopnyce b3 3akpennsietcsa wunbg (puc.3), Ha KOTOPOM
npvBeAEHbI:

- XapaKTepuCTUKM pacxogomMepa (HanpspkeHve nuTaHusi, MakcumarbHoe
AaBneHne n TemnepaTtypa KOHTPONMPYEMOM XNOKOCTU, KO CTENEHN 3a-
LWNTBI);

- UCNOJIHEHNE pacxoaoMepa;
- 3aBOACKOM HOMep pacxogomMepa.

XapaKTepucTuku
. \
HanpsKeHue NuTaHuG. ...........ccoe...... =24B;0,7A
3Hak obpaty enna npoaykuni Ha pekke | MaKCMManbHOe AaBMeHUe. ..................... 2,5 Mla | ToBapHbiit 3HaK i noroTun
rocyapcTs-4neH o TaMOXeHHOro coiosa | TemnepaTypa KUAKOCTH..............cc.c.......... 150°C N et
P | CTEHEHLAEIHIITE covnsnsnmmmasnn s TRBT

McnonHeHue

[~
3aBofcKon
pacxoaomepa t [II[ 4 BB”E’/ HOoMep

T3P XX-XXX ] [ Ne0000000 ]

Puc.3. Bug wunbpa pacxogomepa.

1.6.2. lNocne noBepkun pacxogomepa nnoMbupyeTca KoOHTakTHasa napa J1 pas-
pewenna mogmdurkaumm kKanmbpoBOYHbIX NapamMeTPOB HA MOAYNE KOM-
myTaumm (puc.A.5).

1.6.3. [1na 3awmTbl OT HECaHKUMOHMPOBAHHOIO [OCTyna Mpu akcnnyaTaumm
MOryT ObITb ONOMOMpPOBaHbI HABECHLIMWU NMIIOMBaMK KpPbILIKA Kopryca
B3.
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2. NICMNOJIb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe OorpaHu4YeHuns

2.1.1.

2.1.2.

2.1.3.

JKcnnyataums pacxogoMepa A0SDKHA NPOM3BOAUTBCA B YCHOBUSIX
BHELUHNX BO3AENCTBYOLWMX DaKTOPOB, HE NPeBbILIAoLWLNX A0MYCTUMbIX
3HayYeHuK, oroBopeHHbIX B n.1.2.3.

Pacxogomep MoxeT ycTaHaBnMBaTbCs B BEPTMKArIbHOM, rOpU30OHTarb-
HOM MIN HakOHHOM TpybonpoBoge. Hanuuve rpsa3eBuKoB UK cnewm-
anbHbIX PUNBTPOB He 06s3aTENbHO.

TouyHas n HagexxHasa paboTa pacxogomepa obecneymBaeTcs Npu BbINO-
HeHun B MecTe yctaHoBku MNP cnegyrowmx ycnosumn:

- OTCYTCTBYET CKOMMeHne BO3ayxa;
- AaBreHune XUAKOCTU UCKNoYaeT rasoobpasoBaHme B TpybonpoBoae;

Ha Bxoge u Bbixoge MIP umetoTca npsMonuHerHble y4acTku Tpybonpo-
Bofa cooTeeTcTByowen anvHbl ¢ DN, pasHbim DN TMIMP. Ha atux yyact-
Kax He JOIMKHO OblTb HUKaKUX YCTPOMCTB UNN 3NIEMEHTOB, Bbl3blBaOLLNX
N3MEHEeHNe CTPYKTYPbl MOTOKA XXUAKOCTU;

- BECb BHYTPEeHHUN 06bem kaHana lMNINP B npouecce paboTbl pacxogomepa

2.1.4.

2.1.5.

3aloJyiHEH XNOKOCTbIO;

HaNPsYKEHHOCTb BHELLUHEr0 MarHWTHOrO MOMs NPOMbILLIIEHHOW YacToTbl
He npeBblwaeT 400 A/m.

BHUMAHME! 3anpewiaemcs Ha ecex amanax pabomsi ¢ pacxo-
domMepoM KacambCsi pyKaMu 3/71eKmpo0oe, HaXxo0sW,UXCsi 80 8Hym-
peHHem kaHarne [1I1P.

PekomeHngauum no BblIGOpy MecTa yCTaHOBKM U NpaBuiia MOHTaXa
(bemoHTaxa) pacxogomepa, onucaHve Habopa anNemMeHTOB apmaTypbl
M3NOXEeHbl BO BTOPOM YacTU pPYKOBOACTBA MO  3KCnnyataumm
WKCA.407212.002 P3.

Tun 1 cocTaB KOHTPONMPYEMOW XMOKOCTU (Hanuune U KOHLEeHTpauus
B3BECEW, MOCTOPOHHUX XXMUAKOCTEW U T.M.), PEXUM paboTbl U COCTOSIHME
TpybonpoBoaa He A0MKHbI NPUBOANUTL K MNOSBNEHNIO OTIOXEHWI, BNUS-
OLLMX Ha paboTOCNOCOGHOCTbL M METPOSOrMYECKMEe XapakTepUCTUKM pac-
xogomepa.

HAns obecnevyeHusi pabomocnocobHocmu pacxodomepa 6 cu-
cmewme, ucnonb3yrouwiell y20/bHbIl punbmp, Heob6xoO0umo cre-
dumb 3a e20 UCNPasHOCMbHO.

HeobxoammocTb 3alMTHOrO 3a3eMneHus npubopa onpegenseTcs B CO-
OTBETCTBMU C TpeboBaHuaMM rmasbl 1.7 «[1paBun ycTponcTea 3nekTpo-
YCTAHOBOK» B 3aBUCUMOCTU OT HaNpsiKeHUs1 MUTaHUSA U YCIIOBUIA pa3mMe-
LeHnsa npubopa.
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2.1.6.

2.1.7.

MonHuesawmTa obbekTa pasmeLleHnss npubopa, BbINOMHEHHAs B COOT-
BeTCTBUN C «HCTpyKUMEN NO YCTPOMCTBY MONHME3aWUTbl 34aHUN, CO-
OPY)XEHUN U NPOMbILLNEHHBIX KOMMYyHUuKaumny CO153-34.21.122-2003
(yrBepxaeHHoun [Mpukazom MuHaHepro Poccumn Ne280 ot 30.06.2003),
npegoxpaHsaeT npubop OT BbiIxoga U3 CTPOS MpU HaNMYMu MOSTHUEBbIX
paspsaoB..

TpeboBaHuWs K yCNnoBUAM aKCnslyataumm n Bblbopy Mecta MOHTaxa, npu-
Be[leHHble B HACTOSILLEN SKCMnyaTaunoHHOW AOKYMEHTaUNN, y4nTbIBaoT
Hanbonee TUNUYHbIE BHELLUHME (PaKTOPbI, BusoLwmne Ha paboTy pacxo-
aomepa.

Ha o6bekTe akcnnyatauum MOryT CyLLEeCTBOBaTb MITN BO3HUKHYTL B
npouecce €ero akcnsyaTtauuMum BHellHMe dakTopbl, He noaaarLImecs
npeaBapuTenbHOMY NPOrHO3Y, OLEeHKe UM NPOBEpKe U KOTopble NPOons3-
BOAMTENb HE MOT Yy4YecCTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT yCTpaHUTb UX
WM HaNTM MHOE MECTO 3KCMNyaTauuwn, rae AaHHble hakTopbl OTCYT-
CTBYIOT UNW He OKa3blBalOT BMUSHMSA Ha paboTy nsgenusi.

2.2. Bbibop TMNopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Bbibop TMnopa3smepa pacxogomepa onpeaensieTcs AnanasoHoM pacxo-
AoB B TpybonpoBoae, rae 6yaet yctaHasnmeatbes INMIMP. Ecnv gnanasoH
pacxogoB A1 AaHHOro TpybonpoBoaa yknagbiBaeTcsl B AManasoH pac-
XO[0B HECKOSbKMX TUMNOPa3MeEpPOB pacxogoMepa, TO OnpeaensTb HyX-
HbIN TUNOpa3Mep PEKOMEHOYeTCs UCX0Os U3 3aJaHHOro npenenbHoro
3Ha4yeHus NoTepb Hanopa.

Ecnu 3HayeHne DN BbIGpaHHOro TunopasMmepa pacxogoMepa MeHbLUe
3HadyeHns DN Tpybonposoda, Kyga npegnonaraeTcs ycraHaBnvMBaTb
MrP, To ana MmoHTaxa B Tpyb6onpoBoa UCMNONb3YHOTCS NEPEXoaHble KO-
Hyca (koHdy30p 1 anddysop).

OnpenenuTb rugpasnuyeckue noTepu Hanopa B cucteMe <KOH(y3op —
MNP — andysop>, NpnBeaEeHHON Ha PUC.5, MOXHO NO HUXENpUBEOEH-
HOW MeToauKe.

NcxogHble gaHHble Ansa onpeaenennsa notepb Hanopa:

- 06bEeMHBIV pacxod XMAOKOCTM B AaHHOM TpybonpoBoge -Q  [m3M];
- DN noaBogsiwero Tpybonposoaa -D1  [mm];

- DN MNP -D2 - [mm];

- DN otBOAduero Tpybonposoaa -D3  [mm];

- Yron KOHYCHOCTW KOHJpy30pa -ou [rpaa);
- yron KOHycHocTu guddysopa -a3 [rpaa);
- ANWHA NPSAMOSIMHENHOrO y4acTka -1 [Mm].
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le—
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/2 | o.l/2

1 — KOH@by30p; 2 — NonHOMNPoXoOHas wapoeas 3adsuxka; 3 — lN1P;
4 — dugbpy3sop.
Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBKHM [IMP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUMUNY CYneprno3vuun CyMMapHblie noTepwu
Hanopa hu B cucteme <koHdpysop — MNP — anddysop> cknagbiBatoTca
N3 MECTHbIX NOTepb Hanopa B KOHAYy3ope hux1, NPSIMONNHENHOM y4acTKe
(anuHon 1) hwz n guddysope has.

MoTepun Hanopa B KOHy30pe onpeaenstTcs no rpaduky puc.6a,
roe V2 — CKOpOCTb MOTOKAa XMUOKOCTU B MPSAMOSIMHEMHOM y4acTke. ['padmk
3aBMCUMOCTM NOTEPb Hanopa OT CKOPOCTWU MOTOKa paccyuTaH ang yrna
KOHYCHOCTU KOHdpy3opa ou = 20°. [Insg onpeneneHna CKOpoCcTu noToka
XNOKOCTU NO 3Ha4vyeHuto obbeMHoro pacxoga Q MOXHO BOCMOSMb30-
BaTbCs rpadpukom puc.7 nnu opmynon:

QM /4)
v(M/c)= ———2x10°.
0,97 DN

MoTepwn Hanopa B NPAMOSNIMHEMHOM y4YacTKe onpenensatoTcs no rpa-
douky pnc.66. Npacmk 3aBUCUMOCTN NOTEPL Hanopa OT CKOPOCTU NOTOKa
paccynTaH Ons OTHOLEHWWA ANWHbI NPSMONIMHEMHOro yyacTka K aua-
meTpy 15; 20; 25 n 30.

MoTepu Hanopa B andysope onpeaenstoTcs No rpadouky puc.6s.
padmk 3aBMCMMOCTM NOTEPb Hanopa OT CKOPOCTU MOTOKa paccymMTaH
ANS yrra KoHycHocTn auddysopa asz = 20° 1 OTHOLLEHUIN HanborbLIEero
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUME. TlMporpammHoe obecnedeHne ans npoBeneHus
YTOYHEHHOro pacyeTa noTepb Hanopa B cucteme <koHdgysop — MNP —
Anddysop> NOCTaBnseTcsa No 3akasy.
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hu1, M BoA.CT.
0,4
0,35 4
0,3 1
0,25 4
0,2 1
0,15 4
0,1 1
0,054

hH2,M BOA.CT. IID,
12 ; ; ;

10

30
25
20
15

hus, M BOA.CT.

3 3 r ; : : ; 1 1 : . D4/D,
2,6 Z : ; : : : ; : ; : 4,0
| : : ' ; . : ! ' ' ' 3,8
2 25
1,5 1 2,0
1 -
0,5 1
0
1 12 V2, mlc

Puc.6. 'padomkmn 3aBucumocTen notepb Hanopa B KoHdy3ope (a), npssmonu-
HeMnHOM y4acTke (6) u audcysope (B).
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Puc.7. Ipadmk 3aBuCMMOCTU pacxopa XXUAKOCTU OT CKOPOCTM NOTOKa AnA
pa3nunyHbIX 3Ha4eHnn DN.

2.3. lNoagroTtoBKa K paboTte

2.3.1. Mepbl 6e3onacHoCcTH

2.3.1.1. K paboTe ¢ pacxogomepoM onycKaeTcs NepcoHar, N3yumBLUMIA 3KCMy-
aTauuoHHY OOKYMEHTaLUMo Ha nsgenuve.

2.3.1.2. [pn noaroToBKe U34enus K UCnosb30BaHMIO U B NpoLecce aKcnnyaTaumm
AOMMKHbI cobrnitogaTtbes «lpaBuna TEXHUYECKOW IKCnnyaTaumm anNeKTpo-
yCTaHOBOK noTpebutenen» n «MexoTpacneBble npasunia Mo OXpaHe
Tpyaa (MpaBuna 6e3onacHOCTU) Npu SKCAyaTauum 3EKTPOYCTaHOo-
BOKY.

2.3.1.3. lNpun npoBeneHnn paboT ¢ pacxogoMepoM onacHbiMK dhakTopamu Ans
yerioBeka SBMSAKTCA:

- HanpsbkeHne nepeMeHHOro Toka ¢ AeUCTBYIOLWUM 3HavyeHem o 264 B
yactoTtomn 50 'y, (Npyn ncnonb3oBaHMM BTOPUYHOIO MCTOYHMKA NUTAHNSA);

- fasneHue B Tpybonposoge (ao 2,5 Mra);
- Temnepatypa paboyen xuakoctn (go 150 °C);

- Apyrme gakTopsbl, CBsi3aHHbIE C Npodunem n cneundunkon odwvekTa, rae
NPOM3BOOUTCH MOHTaX.

2.3.1.4. 3anpeLwjaeTcs Ucnosnb3oBaTbh pacxoaoMepbl Npy AaBneHnn B Tpybonpo-
Boae 6onee 1,6 Mlla (gns nuweBoro ucnonHenus) n 2,5 MlMa — ana
OCTanbHbIX UCNOSTHEHUN.

2.3.1.5. B npouecce paboT Nno MOHTaxy, NyCKOHanagke unnm peMOHTY pacxodo-
Mepa 3anpeLlaeTtcs:
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- MPON3BOANTb NMOAKITHIOHEHUA K pacxogomepy npn BKIKOYEHHOM NMUTAaHUN;

- JEMOHTaX pacxogomepa u3 TpybonpoBoaa 4O NOMHOMO CHATUS AaBrie-
HMS Ha y4acTke TpybonpoBoaa, rae Nnpons3BoasaTcs paboTl;

- UCNOJSb30BaTh 31EKTPONPUOOPLI M ANEKTPOMHCTPYMEHTLI 6€3 Noaktoye-
HMS1 X KOPMYCOB K MarmcTpanu 3allMTHOro 3a3eMrieHusl, a Takke Uc-
Nonb30oBaTb NepeYnCrieHHble YCTPOMUCTBA B HEMCNPABHOM COCTOSIHUM.

2.3.2. [pu BBOAE B 3KCNyaTaumo pacxogoMmepa AOMKHO ObiTb NPOBEPEHO:

- COOTBETCTBME HanpaBneHusi cTpenku Ha kopnyce MNP HanpaBneHuto no-
TOKa >nakocTn B TpybonpoBose;

- cooTBeTCcTBME ANMNH I'IpﬂMOJ'IVIHGVIHbIX y4aCTKOB Ha BXode u Bbixoae pac-
xXoaomepa,

- NPaBUNbHOCTL MOAOKITOYEHMST pacxogomMepa U B3aMMOAEWNCTBYHOLLENO
obopynoBaHusi B COOTBETCTBUM C BbIOpAHHOW CXEMOM;

- NPaBUNbHOCTb 3afjaHHbIX PEXMMOB PaboTbl BLIXOAOB pacxoaomMepa;

- COOTBETCTBUE HaMPsKEHUS NMUTaHUS 3aAaHHbIM TEXHUYECKMM XapakTe-
pUCTMKaM.

2.3.3. Pacxogomep npv nepBoM BKMYEHUU UNKU Nocne AnuTernbHOro nepe-
pbiBa B paboTe rotoB K aKcnnyaTaumm nocne:

- MOSTHOrO NpeKpaLleHns ANHAMUYECKNX TMOpaBfiIMYEeCKUX NPOLIECCOB B
TpybonpoBoae, CBSA3aHHbIX C UIBMEHEHMEM CKOPOCTU U pacxoa >XUAKO-
CTV (MpY ONOPOXHEHUN UMW 3anonHeHUn TpybonpoBoaa, perynmpoBke
pacxoga v T.n.);

- 30-MuHYyTHOM NpombIBKK NP NOTOKOM XMOKOCTMU;
- 30-MMHYTHOrO Nporpesa pacxogomepa.

2.3.4. lNepen BBOOOM B 3KCNyaTauuio Heob6xoanmo onnomMbupoBaTb pacxono-
Mep 1 3aaBWxKKM Gannaca (Npu ero HanU4uu).

2.4. NMNoarortoBka K UMMTaLMOHHOMN NOBepKe.

[na npoBeaeHnst AMarHOCTUKN UM UMUTALMOHHOM NOBEPKN C MOMOLLLLHO
npeobpasosatens nameputensHoro B3JIET AC (aganTtep curHanos) uc-
nonHenue KM — 021 Heobxoanmo otcoeanHntb B3 ot MIMP.

[nsa 3T0ro Heo6x0ANMO BbIBEPHYTH CTOMOPHbIE BUHTHI HAKWOHOW ranku
(cm. MpunoxeHne A), OTBEPHYTb HAKNOHYIO ranky n otcoeamHntb B3 ot
nne.

Mopsagok nogkntodeHusa agantepa curHanoB KM — 02H ykasaH B AOKy-
meHTe: «[peobpasoBatens nameputeneHbin B3JIET AC. Agantep cur-
Hanos. WcnonHeHne KM — 02H. PykoBOACTBO NO 3KCnsyatauumu.
B56.00-00.00 PO».

Mocne npoBeaeHus noBepkn Heobxoammo otcoeanHuTb KIMA — 02H ot
B3 u MNP n nponsBectn cbopky pacxogomepa B obpaTHOM nopsigke:
coeanHnTb B3 1 MMNP, 3aTaHYTb HAaKMOHYIO ravky 0o ynopa u 3adukcu-
poBaTb €e CTOMOPHbLIMU BUHTAMM.
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1.

BeedeHHbI B 3KCMyaTaumo pacxogoMep pekoMeHayeTcs noaesepraTb
Nnepnoanyeckomy OCMOTPY C LieSblo KOHTPOIS:

- paboTOCNOCOBHOCTN pacxoaomepa;

- cobnogeHnsa ycrnoBun akcnnyaTaunm;

- HaNM4mnsa HanpsHKeHUst NUTaHNS;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHN pacxoaoMepa;

- HAAEXHOCTUN SNEKTPUYECKNX N MEXAHUYECKUX COEANHEHW.

MepunoanMYHOCTb OCMOTPA 3aBUCUT OT YCIOBWIA 3KCMyaTaumm, HO He
[0MKHa ObITb pexe 0OHOro pasa B ABe Heaenu.

3.2. HecobniogeHne ycnoBuin akcnnyaTaumMm pacxogomMepa B COOTBETCTBUN C

3.3.

n.n.1.2.3 n 2.1 MOXeT NPUBECTN K €ro oTkasy UNu NpeBbILEHNIO A0mnY-
CTUMOIO YPOBHS NOrPELLIHOCTU U3MEPEHUIA.

BHelLHMe noBpexaeHus Takke MOryT NPUBECTU K NPEBbLILLEHMIO A0-
MYyCTUMOrO YPOBHS NOrPELLHOCTM n3mepeHnin. MNMpu NoABNEHUN BHELLHNX
noBpeXaeHnn nsgenusa nnu kabensa nutaHus, cea3m Heobxoammo obpa-
TUTbLCA B CEPBUCHBIV LIEHTP UM PErMoHarnbHoe NpeacTaBUTENbLCTBO OIS
onpeneneHns BO3MOXHOCTM ero AanbHenLwen akennyataumm.

B npouecce akcnnyatauum pacxogomMepa He pexe OAHOro pasa B rog
pekomMeHayeTca NpoBOAUTL MPOUNakTUYECKUN OCMOTP BHYTPEHHEro
kaHana MNP Ha Hannune 3arpasHeHun N/unu oTnoxeHnn. [lonyckaertca
Hanuyue nNerkoro HaneTta, KOTOPbIN AOSHKEH CHAMATbLCS C MOMOLLBIO Yn-
CTOW MSITKOM BETOLLM, CMOYEHHOW B BOAE.

Mpw HanU4MKn 3arpa3HEHNn N/UNK OTNIOXEHUIA Apyroro Bnga nmbo mnx
CYLLLECTBEHHOM TOMLWMHBbI HEOBXOAUMO MPOU3BECTU OYUCTKY MOBEPXHO-
ctn MNMNP n oTnpasnTb pacxogomMep Ha BHEOYEPELHYHO MOBEPKY.

OumnCTKY OTMOXEHWUA B 3TOM Cllydyae pPeKkoMeHOyeTcs NPOBOAUTb
cpasy e nocne M3BreYeHns pacxogomepa u3 TpyGonposoaa ¢ Nomo-
LLibIO BOAbI, YNCTOMN BETOLLN U Heabpa3ueHbIX MOILLMX CPEACTB.

3.4. Mpu oTnpaBke pacxogomMepa Ha NOBEPKY UK B PEMOHT HE06X0AMMO Mo-

cne AeMoHTaxa OYMCTUTb BHyTpeHHMI kaHan MNP oT oTnoxenun, obpa-
30BaBLUMXCH B MpoLecce aKcnnyataumm, a Takke OT OCcTaTkoB paboyen
xngkoctn. Ocmameku azpeccusHol XuOKkocmu OOJ/KHbI 6bimb
Helimpasiu3oeaHhbl.

Mpy MOHTaxe N geMoHTaxe pacxogomepa HeobxoanmMo pyKOBOA-
CTBOBaTbCH YacTbio || HacTosLwero pykoBoacTBa.

OTnpaBka pacxogomepa Ansi NpoBeaeHUs noBepkn nnbo peMoHTa
AOIMKHA NPOM3BOAMTBLCSA C MAacnopTOM pacxogomMepa. B conpoBoautens-
HbIX JOKYMeHTax HeobXxoaMMO yKasblBaTb MOYTOBblE PEKBM3UTLI, TENe-
d0oH n cbakc oTnpasunTens, a Takke cnocob 1 agpec obpaTHON AOCTaBKMU.
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4. METOOUKA NMOBEPKU

lMoBepka pacxogomepa NPOBOAUTCHA B COOTBETCTBUM C JOKYMEHTOM
MIT 1401-1-2022 «[CU. PacxogoMepbl-CHETUMKM 3NEKTPOMarHUTHbIE
B3JIET TOP. MeToauka nosepkuy», yteepxaeHHsiM BHUNP — dounmanom
oryn «BHUAM um. O.1. MeHgeneesa» 20 masa 2022 r.

Me>xnosepoyHbI MHTepBan — 5 ner.

4.1. MNoBepka pacxogomepa MOXeT NPOU3BOAUTLCS Kak METOAOM Henocpea-

4.2.

CTBEHHOIO CrUYeHus (NPOfMBHBLIM METOAOM), Tak U METOAOM KOCBEHHbIX
n3mepeHnn (MMMTaunMoHHbLIM METOOOM).

Mepen nposBeneHWeM NOBEPKM UMUTALMOHHLIM METOOOM MPOU3BO-
AMTCA NpoBepka paboTocrnocobHOCTN NEPBUYHOIO U3MEPUTESBHOTO Mpe-
obpasosaTens pacxoaa pacxogomepa.

BblumcnsoT cpegHee 3HauYeHne conpoTUBEHNSI MOCTOSIHHOMY 3M1ek-
TPUYECKOMY TOKY Rep, KaTyLLEK MHAYKTUBHOCTM MO hopMyre:

18
ch(1 ;2): ﬁ ZR j@2) !
=1

roe Rq;2) — M3MepeHHoe 3HaYeHne COMPOTMBIIEHNUSI MOCTOSIHHOMY 3MeK-
TPUYECKOMY TOKY NEPBOW M BTOPOW KaTyLUKN MHAYKTUBHOCTK, OM;

N — KOJSIMYECTBO U3MEPEHUM.
Mo pesynbTaTtam n3mMepeHnin N BblYUCIIEHNI COMPOTUBIEHUS NOCTO-
AHHOMY 9NEKTPUYECKOMY TOKY KaTyLUKM MHOYKTUBHOCTWU BbIMMUCASIOT OT-

KNOHeHWe Sr B MPOLIEHTaX, MOMYYEHHbIX 3HAaYEeHWA COMPOTUBIEHUSI OT
3Ha4yeHuI yKa3aHHbIX B nacnopTe no opmyre:

R . -Raq
Buun=| — 222 |x100%

3(1:2)

roe Roa(1;2) — 3HayeHue conpoTMBIEHNSA MOCTOSHHOMY 3M1EKTPUYECKOMY
TOKY NepPBOMN 1 BTOPOM KaTYLUKN MHOYKTMBHOCTU, yKadaHHOe B nacnopTe
pacxogomepa, Owm.

PesynbTaT npoBepkn paboTocnocoGHOCTN NEPBUYHOIO U3MEPUTENb-
HOro npeobpa3soBaTtens cYMTaoT MNONOXUTENbHBIM, ECIN OTKIMOHEHNE U3-
MEPEHHbIX 3HAYEHMI COMPOTMBIIEHNSI MOCTOSIHHOMY JIEKTPUYECKOMY
TOKY Ka)kKOOW KaTyLUKM WHOYKTUBHOCTW OT COOTBETCTBYHOLLUUX 3HAYEHWUH,
yKasaHHbIX B nacrnopTe, He npesbilwatoT + 10 %.

Mpu oTpuuaTenbHbIX pesynbTaTax NPOBEPKM paboTocnocoBHOCTM
NepBUYHOIO U3MEPUTENBHOTO MNpeobpasoBaTens, NpuMbop K Npoxoxae-
HUI0 UMUTALMOHHOW NOBEPKU HE AOMYCKatoT.

OnpeneneHne MeTPONOrnMYeckMx XapakTepuUCTUK BTOPUYHOIO M3Mepu-
TenbHOro npeobpasoBartens (6noka 3NeKTPOHWKM) NPOBOAAT NO METO-
AnKe, n3noxeHHon B gokymeHte MI 1401-1-2022 «ICW. Pacxogomepsbi-
cYeTYnKM anekTpomarHuTHole B3J1IET TOP. MeToanka noBepku».
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5. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPOBA-
HUE

5.1. Pacxogomep B3JIET TOP ynakoBbiBaeTcs B MHANBUAYANbHYKO Tapy Ka-
Teropumn KY-2 no NOCT 23170 (kopobky 13 rodopmpoBaHHOrO KapToHa,
nnbo aepeBAHHBIN ALLMK).

MpucoeamHuTenbHas apmaTtypa MOCTaBMsieTCs B OTAENbHOW Tape
pOCChINbIO UK B cbope Ha OaNH UITN HECKOTBbKO KOMIMIEKTOB.

5.2. XpaHeHne pacxofoMepa OOIMKHO OCYLLECTBMSATLCA B YNaKOBKE U3roTo-
BUTENA B CYXOM OTaninBaeMoM NOMELLEHUN B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FTOCT 15150. B nomelueHnn ana xpaHeHus He
[AOMKHO 6bITb TOKOMPOBOASLLEN MbifK, NMapoB KUCIOT U LWenoyen, a
TaKxe rasoB, BbI3bIBaOLLNX KOPPO3NIO N paspyLLaroLLnX U30MSLMIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHUYeckoro obenyxunea-
HUS NPU XPaHEHUW.

5.3. Pacxogomepbl MOryT TPaHCNOPTUPOBaTLCA aBTOMOOUINBbHBIM, PEYHbIM,
)Kene3HO40POXHbIM U aBUaLMOHHBIM (KPOME HErepMeTU3NPOBaHHbIX OT-
CEKOB) TpaHCNOPTOM NpK cobBroAeHNM CneayoLMX YCIOBUIA:

- TPaHCNOPTMPOBKA OCYLLECTBNSAETCA B 3aBOACKOM Tape;

- OTCYTCTBYET NpsAMoe BO3AEeNCTBUE BNaru;

- Temnepatypa He BbIXoaUT 3a npegenbl oT MuHyc 50 go 50 °C;
- BNaXXHOCTb He npesbiwaeT 95 % npu TemnepaTtype ao 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unun
yckopeHuem Ao 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MUKOBOro YCcKopeHus oo 98 m/c?;

- YNOXXEHHbIE B TpaHCNopTe U3aenuvs 3akpenneHsl Bo n3bexaHne nageHns
N coygapeHui.

6. YTUINTN3ALUUA

Pacxogomepbl B3JIET TOP He coaoepxaT BELLECTB U KOMMNOHEHTOB,
npeacTaBNALWMNX ONACHOCTb AN 300POBbS JIOAEW U OKpyXKatoLen
cpeabl B npouecce aKcnnyataunm, XpaHeHUst 1 TpaHCNopTUpoOBaHu4, a
TaKkKe Nocre OKOHYaHMsA Cpoka cnyxobl. YTunusauyusa pacxogomepa ocy-
LLIeCTBSIETCA OTAENBHO NO rpynnam MaTepuanos: NflacTMaccoBble U pe-
3MHOBbIE 3fIEMEHTLI, NNaThbl C NEKTPOHHBIMU KOMMOHEHTaMKU, MeTannm-
Yeckme 3fieMeHTbl Kopryca U KpenexHble afieMeHTbl. B KOHCTpykTMBeE
NPOTOYHOW YacTn pacxogoMepa UCnonb3yeTcs PToponacT-4, KOTOPLIN
ANS yTUImM3aunmm AoSmKeH OblTb COaH B COOTBETCTBYIOLLYIO OpraHmM3aumio.
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NMPUNOXEHUE A. Bug pacxogomepa

172+

184*

H*

Di1*
L
o ey

<4

L*

* - cripasoYHbIl pasmep

=

1- 2epm08800kbI; 2 — b6II0K 3NIEKMPOHUKU, 3 — UHOUKamop; 4 — KHOMKuU onmu-
yeckoU Knaguamypbl; 5 — 3aWumHbie Kosbua;; 6 — Knemma 3a3eMreHust; 7 — 31ekK-
mpuyeckue nepembidyku Onsi coeOuHeHusi koprnyca b3 ¢ mpybornposodom; 8 —
CMOMNopHbIl 8UHM. 9 — nepsuYHbIl rpeobpaszosamersib pacxoda

DN D*, mm D1*, Mm d*, Mmm L¥, Mm L*, MM H*, mm Macca,
(6e3 koney) | (c konbLammn) He bonee, kr

10 61 34 9 85 93 315,0 51

15 61 39 13 85 93 315,0 5,1

MPUMEYAHUE. lMpuBeneHHble 3HAYEHUSA FIMHEWHBIX Pa3MepoB U

MacCbl pacxO4AOMEPOB SABMAKTCS CNPABOYHBIMU U MOTYT OTNNYATLCS OT
YKa3aHHbIX: MO NMHENHbIM pasmepam * 2 %, no macce £ 10 %.

Puc.A.1. Bug pacxogomepa DN10, DN15 (MNP nog npucoeanHeHne Tuna
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«COHABUY», C 3alLUTHbIMU KOJ'IbLl,aMI/I).
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L

L*

L1*

* - CcripaeoYHbIl pasmep

1 — 650K aneKmpoHuUKuU; 2 — uHOUKamop,; 3 — KHOMKU Onmu4yeckol Krasua-
mypbl; 4 — MECMO MapKUPOBKU Mamepuarsa 3/1eKmpodos; 5 — 3auumHsbie Konbua;
6 — neps8uYHbIl Npeobpazosameris pacxoda; 7 — 8UHM KPENeHUs 3a3eMIIsTiouUX
rPoB80OJHUKOE; 8 — 2epM08800bI; 9 — cmMOornopHbIli sUHM b3; 10 — cmonopHbIt 8UHM
HakudHoU 2aliKu.

DN | D*, mm |D1*, Mmm| d*, Mm N di*, mm L*, MM L1%, MM H*, mm Macca,
(6e3 konevy) |(C konbLUamm) He Gonee, Kr

20 100 50 19 4 14 144 203 345,5 8,5

25 110 57 22 4 14 193 203 356,0 9,7

32 130 65 27 4 18 193 203 366,0 12,1

40 140 75 38 4 18 193 203 379,5 10,0

MPUMEYAHUE. lMpuBeneHHble 3HAYEHUSA NIMHEWHBIX PasMepoB U
MaccCbl pacxO4OMEPOB ABMAKTCS CNPABOYHBIMU U MOTYT OTNINYATLCS OT
YKa3aHHbIX: MO NNMHENHbIM pasmepam £ 2 %, no macce £ 10 %.

Puc.A.2. Bug pacxogomepa DN20-DN40 (IMMP d¢dnaHyoBaHHbIN, C 3aWLUTHBIMU
Konbuamm).
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H*

* - CrpasoyHbIl pasmep

1 — 650K anekKmpoHuUKuU; 2 — uHOUKamop,; 3 — KHOMKU Onmu4eckol Krasua-
mypbl; 4 — MeCMOo MapKUpPOBKU Mamepuarsa 3/1eKkmpodos; 5 — 3awumHble Konbua;
6 — neps8uYHbIl Npeobpazosamerib pacxoda; 7 — 8UHM KPEMNEeHUs 3a3eMIIsTiouUX
rnposodHuUKo8; 8 — 2epmoegoldbl; 9 — cmonopHbIt suHm b3; 10 — cmonopHsbil
8UHM HakKuOHoLU 2aliKu.

DN | D*, mm [D1*, mm| d*, mm | N oTB. | d1*, Mm (6e|j'3*’|<g;\|ﬂeu) (c II;;;ILQA:MM) H*, Mm He'\ggﬁgz’, -
50 155 87 45 4 18 193 203 382 11,8
65 175 109 61 8 18 193 203 403,5 13,1
80 190 120 74 8 18 193 203 418,5 15,5
100 225 149 91 8 22 245 257 4475 24,2
125 265 178 118 8 26 260 276 483 31,7
150 290 202 141 8 26 264 276 509 39,3
200 365 258 193 12 30 326 342 574,5 55,5
250 435 312 246 12 33 432 450 637,5 76,0
300 500 362 292 16 33 486 504 692,5 98,1

MPUMEYAHUE. lMpuBeneHHble 3HAYEHUSA FIMHEWHBIX PasMepoB U
MacCbl pacxo4oOMepPOB SABASOTCA CIPAaBOYHbIMW U MOTYT OTNIMYaTbCS OT
YKa3aHHbIX: N0 NNMHENHbIM pasmepam * 2 %, no macce £ 10 %.

Puc.A.3. Bug pacxogomepa DN50-DN300 (MNP ¢hnaHuoBaHHbIN, C 3aWUTHBIMU
Konbuamm).
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L1*

* - CripasoyHbIl pasmep

& a*

H*

1 — pbimM-60r1m; 2 — cmonopHbIl 8UHM b3; 3 — Mecmo MapKuposKu Mamepu-

ana anekmpo0os; 4 — 3alumHsbie Kombua; 5 — cmoropHkIl UHM HaKUOHOU 2aliKu.

DN |D* MM |noTtB.| d*, mm L*, MM L1%, MM H*, mm Macca, He
(6e3 koney) | (c konbLammn) bonee, Kkr
350 | 550 16 33 552 568 777,5 202,9
400 | 610 20 33 600 614 784,5 283,2
450 | 660 20 33 600 608 883,5 322,2
500 | 730 20 39 600 608 9425 393,1

MPUMEYAHWE. lMpuBeaeHHble 3HAYEHUSI NIMHEWHbIX Pa3MepPoB U
MacCbl pacxo40OMEpPOB ABMSATCA CNPaBOYHbIMU U MOTYT OTNMYaTLCS OT
yKa3aHHbIX: NO SIMHENHbIM pa3mepam * 2 %, no macce + 10 %.

Puc.A.4. Bug pacxogomepa DN350-DN500 (MNP dpnaHuoBaHHbIN, C 3aLWNTHBIMU
Konbuamm).
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H*

(N

* - CrpasoyHbIl pasmep

1 — 650K aneKmpoHuUKuU; 2 — uHOUKamop,; 3 — KHOMKU ONmu4ecKol Krasua-
mypsbl; 4 — nepeuyHsbIl rnpeobpaszoeameris pacxoda; 5 — wmyyep pesbboeol; 6 —
ealika wiuuesas (HakuGHas)™; 7 — wmyuep omeemHbll rnpueapHoOU**;, 8 — euHmM
KperneHusi 3a3eMsisioueao nposodHuka; 9 — eepmoseoldbl; 10 — cmornopHsbil

AN\N

/4

euHmM b3; 11 — cmonopHbIlt 8UHM HakuOHOU 2aliKu.

** . U3 KOMM/IeKma MOHMaXHbIx Yyacmeu

DN D*, mm d*, Mmm L*,Mm H*, mm Macca,
He 6onee, Kr
15 65 14 172 319 5,9
20 75 18 196 329,5 6,9
25 85 24 207 340,0 7,5
32 95 33 224 350,0 8,2
40 102 39 228 357,0 9,0
50 108 47 267 362,5 10,7
65 132 59 309 389,5 13,7
80 140 75 323 396,5 15,4
100 159 100 384 4145 19,7

MPUMEYAHUE. lMpuBeneHHble 3HAYEHUS NIMHEWHBIX PasMepoB U
MacCbl pacxo4oOMepPOB SBASOTCA CIPAaBOYHbIMW U MOTYT OTNIMYaTbCS OT
YKa3aHHbIX: MO NMHENHbIM pa3mepam * 2 %, no macce £ 10 %.

Puc.A.4. Bug pacxogomepa nuiieBoro ucnosiHeHus (pesbboBoe npucoeamn-

HeHwue [I1P).
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Mumatue

FU1 — npedoxpaHumens 1 A ro yenu =24 B;

J1 — KOHMaKkmHasi napa paspeuweHusi MoouguKkayuu KanubpoeoyHbIX napa-
Mempos;

SK1 — nepeknoyamernb ycmaHO8KU pexxuma pabomel 8xo0a yrnpaeseHusl;

SK2 — nepeknodamernb ycmaHOBKU pexXuma pabombl OKOHEYHO20 Kackada
yHUBepcarsbHo20 8bixola Net;

SK3 — nepeknoyamernb ycmaHOBKU pexuma pabombl OKOHEYHO20 Kackada
yHuUsepcarsbH020 8bixo0a Ne2;

SK4 — nepeknrovamerns pexumos CEPBUC - PABOTA;

XT1 — knemmMmHas KormoOKa nookKmtoYeHUs kabesns numaHusi =24B;

XT2 — KneMmHasi KorioOka moKogo20 8bix00a;

XT3 — knemmHas kornodka uHmepgetica RS-485;

XT4 — knemmHasi KorloOka exoda yrpasneHus;

XT5 — knemmHas kornodka yHugepcarbH020 8bixoda Nel;

XT6 — knemmHas Korodka yHugepcarbH020 8bixoda Ne2;

XS2 — knemmHasi Kkonodka rodkmroveHuss modyned Ethernet, Profibus umu
HART.

Puc.A.5. Bug moayns kommyTauum B3.
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HL1 £ TST
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HL2 3 LAN
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1 — c8emoduodbi; 2 — KoHMaKmHasi Kosio0ka 0risi NoOKoYeHus kaberns uHmep-
¢elica Ethernet; 3 — mexHonoau4eckuli pasbem.

Puc.A.6. Bug moayns Ethernet (yctaHOBMEH B MOAYIb KOMMYTaLNN).

Kabenb nHtepdenca Ethernet moxeT cHabxaTbcsa pasbemom RJI45,
NoAKNto4YaeMbIM K CETU NN NEPCOHANbHOMY KOMMbIOTEPY.

B MapkupoBka KOMMY-
TaUWOHHbIX 3N1EMEHTOB
pasbema RJ45

B Tabnuua KommyTa-
UMM curHanos B kKabene
Ethernet npn noagkntoye-
HUW K CETU U Nepco-

HalnbHOMY KOMNbOTEPY

1 8
KoHTakTbl
U KoHTakT. Pasbem RJ45
enb
rononra noaxnoyeHme MOAITIIOUSHNS K
Igt(r)mﬂymt ”K ot nepcoHarnbHOMy
erne KOMMbOTEPY
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2
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7 i = TXD HL1 LS

! 3 RXD HL2 '
CLINKHL3

1 — ceemoduo0si; 2 — nepekn4Yamerb mepmuHamopa,; 3 — KOHmMakmHasi Ko-
noOka 0nsi noOkKnoveHuUs1 kabensi uHmepgetica Profibus; 4 — mexHonoauye-
cKuli pasbem.

Puc.A.7. Bug moayns Profibus (ycTaHOBMEH B MOAYIb KOMMYTaLNN).

SA1 — nepeknodamerb ucmoyHuka numanust Mooy HART; XP2 — mexHorno-
au4yeckul pas3bem; XT1 — KoHmakmHasi Kosio0Kka 0nisi NoOKMoYeHUs1 Kabers UH-
mepgpetica HART.

Puc.A.8. Bug moaynsa HART (ycTtaHoBNeH B MO4yMb KOMMyTaLun).

B Tabnuua cooTBeT-

CTBUS NONOXEHUs nepe- SA1 XT1

kntoyatensa SA1 n cur- 1 2 3
Hanos B kabene HART  ""ExTERNAL (1-2) | LOOPPWR | PREF NC
o CAKOHEHI & INTERNAL (3-2) NC PREF | LOOP GND
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NMPUNOXEHUE B. dnekTpuyeckue cxemMbl

B.1. YHnBepcanbHble BbIXobl

[Ansa obecneyeHuns conpsbkeHns ¢ pasnnyHbIMM TUNamMn NPUEMHNKOB
OKOHEeYHble Kackagbl BbixogoB b3 (puc.b.1) moryT paboTtatb Kak npu nu-
TaHWM OT BHYTPEHHErO pa3Bsi3aHHOIO MCTOYHUKA NNTAHUS (aKTUBHbIN pe-
XWM), TaK U OT BHELUHErO UCTOYHMKA NUTAHUSA (MACCUBHbLIN pexum). Tu-
noBasi NOCTaBKa — NACCUBHbIN PEXMM paboTbl OKOHEYHbIX KackaJoB.

GND_EXT1
+3,3V SK2(SK3) —
1 4
" 5 190 sv_ExT
330
100
. Boixoal+ (Bbixoa2+)
1 04—{_:‘ XT5/2 (XT6/2)
<7 —e-
N -
2 JE D rZ
ouT T
DIR 1 kOm
(DIR) _{: Bbixoal- (Bbixoa2-)
. XT5M (XT6/1)

Puc.b.1. Cxema okOHe4YHOro Kackaga yHuBepcasbHbIX BbIXOAOB.

B akTMBHOM peXxmnme HanpspkeHue Ha BbIXo4e Nnpu OTCYTCTBUU UM-
nynbca, a Takke COOTBETCTBYOLLEE YPOBHIO BbICOKMI B NOrM4eckom pe-
Xnme moxeT 6biTb oT 4,5 go 5,0 B. MNpn Hannumn vmnynbca n npu
ypoBHe HU3KUM B NTOrM4ECKOM peXxXumMme — HanpsiKeHue Ha Bbixode He 00-
nee 0,5B. Paborta Bbixoga B aKTUBHOM peXuMe AOMyCKaeTca Ha
Harpysky ¢ conpotmeneHnem He meHee 1 kKOm.

MoakntoyeHne oKoHevyHoro kackaga Bbixoga Ne1 (Bbixoga Ne2) k
BHYTPEHHEMY WUCTOYHUKY NuTaHus + 5 B ocywectBnsieTcss ¢ NOMOLLbIO
nepekntoyaTtena SK2 (SK3) Ha koMMmyTaLMOHHON NnaTe.

B naccuBHOM pexumme OOnycKaeTcsi MMTaHMe OT BHELUHEro UCTOY-
HWKa HanpshkeHnem noctosiHHoro Toka Ao 30 B, gonyctumoe 3HaveHue
KOMMYTMPYEMOro ToKa Harpy3ku He 6onee 200 MA.

[AnvHa nuHUKM cBA3M AN yHMBepcarbHbIX Bbixogos — 40 300 m.
B ckobkax ykasaHbl 0603Ha4YeHns curHanoB Bxoda Ne2.
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B.2. TokoBbIN BbIXO,

TokoBbin Bbixog B3 B ananasoHax pabotsl (0-20) MA unu (4-20) MA
MoxeT paboTaTb Ha Harpysky conpoTusrieHunem o 1 kKOm, B AgnanasoHe
(0-5) MA — go 2,5 KOMm.

[onycTnmas gnuHa kabens cBs3u No TOKOBOMY BbIXOAY onpeaens-
eTCs CONPOTUBMNEHNEM NTMHWUM CBSI3W. [1py 3TOM CyMMa BXOAHOMO COMnpo-
TUBMNEHUSI NMPUEMHMKA TOKOBOFO CUrHana v cConpoTUBIEHMS NIMHUK CBSA3M
He JOJKHA NPeBbIWAaTh YKa3aHHOro COMPOTMBIIEHUST HArpy3KW.

MnTaHmne TOKOBOro BbIXO4a OCyLLeCTBIAETCA OT rafibBaHN4YeCKK pas-
BA3aHHOIo NCTOYHMKa BTOPUYHOIO NNTaHUA pacxogomepa.

+24V_EXT3
CAP1 j_
CAP2 T
47 kOm
FDET [ | /I}l\ +OV_EXT3
N
N ol
I0UT L XT2/1
Vcee
! K npuemHuky
;g 1 MOK08020 cuzHarsa
I-
GND XT212 ”

Puc.b.2. Cxema ToKOBOro Bbixoga pacxogomepa.

6.3. Bxog ynpasneHusa
Cxema Bxoaa ynpasreHusi npuBeeHa Ha puc.b.3.

— SK1 GND_EXT1
, : ; 330
2 3 +5V_EXT1
330
BUTTON 330
—_— — KHonka+

4 1 — XT4/2

- \
(=) K
3 2 KHonka-
— XT4N

Puc.b.3. Cxema BXxogHOro Kackaga pacxogomepa.
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b.4.

Mpn HaxoxpeHun nepekntoyatens SK1 B nonoxenun «OFF» (nac-
CMBHBIN PEXMM) B KayecTBe ynpaBnsoLlero curHana Ha BXod B Lenb
BUTTON-GND pgomxHbl nogaBaTbcs nMmnyrbcbl Toka (0,5-20) MA.

B aktmBHOM pexume paboTbl Bxoga (nepekntoyatens SK1 Haxo-
anTcs B nonoxeHun «ON») ynpasnstoLwmi cUrHan MoXeT Takke qopMu-
poBaTbCs 3aMblkaHneM KoHTakToB BUTTON-GND (Hanpumep, ¢ nomo-
LLIbIO KHOMKK) NPU CONPOTMBIEHUN BHELIHeN Lenu He 6onee 50 Om.

B o6oux cnyyasx obecnevnBaeTcs ranbBaHn4eckasa pasBsaska BXoa-
HOW uenu.

NHTepdenc RS-485
5V_EXT2 /\
[
DD2 10 KOm
10 kO
" ro vDDEE i
XT3/2 3
3 DE A 6 B/DATA
’ | xTm
4
- GND 10 kOm Eg Y
GND_EXT
i XT3/3

Puc.b.4. Cxema Bbixoga uHtepcpenca RS-485.

b.5.

NHTepdenc RS-485 obecneunBaeT cBA3b No kabento B rpynne u3s
HEeCKOMbKNUX abOHEHTOB, OAMH M3 KOTOpPbIX MOXeT ObITb MK, npu obuwen
ANMHe NnHuK ceasm 0o 1200 m. [nsg yBennyeHus 4anbHOCTU CBA3WN MO-
ryT MCNONb30BaTbCA NOBTOpUTENM MHTEpPhenca RS-485.

MuTaHne BbIXogHbIX Lenen nHTepdgenca ocyLecTBnsaeTcs oT rasnb-
BaHMYECKN pa3Bs3aHHbIX Lienen NCTOYHMKA BTOPUYHOIO NMTaHMS pacxo-
aomepa.

MogkntoyeHne cpencTB NoBepKu rnpu nposegeHnn noBepkn MMMTaLNOH-
HbIM METOAOM

CxeMa noAkn4YeHnss cpeacTs NOBEPKU MPU NPOBEAEHUM MOBEPKM
UMUTaLMOHHBIM MeToAoM npueedeHa Ha puc.b.5.

Mopsipok paboTbl ¢ npeobpasoBatenem mameputenbHoiMm B3JIET
AC ncnonHeHna KMN-02H:

3anncb KanmbpoBOYHbIX KOIPUUMEHTOB U3 NacrnopTa Ha pacxogomep
B namaATb KIMAN-02h;

- nogkntoyeHne KIMNn-02H k b3;
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- onpegeneHMe MeTponorMyecknx xapakrepuctuk b9 B cooTBeTCTBUMN C
METOLMKOWN NOBEPKU;

- COXpaHeHune NpoToKos1a NoBepKu.

Pacxonomep B3JIET TOP g
(6r10K 3neKTpOHUKHN)

: |
| l
Mogy nb KoMMyTauuu |
| B3 |
: |
JranoH | RS-485
- XT2 -
CWUIbl TOKa e | g
: | nK
Mexcnanueswiin | | | B3NETAC
: pazbem | (KM-02H)
I

NMPUMEYAHWUE. MogknioyeHne npeobpasosaTtensa mameputenoHoro B3JIET
AC ncnonHeHuns KINMA-02H k pacxogomepy B3JIET T3P ocyuwectBnseTcss ¢ Nnomo-
wbto kabena n3 komnnekta KMnN-02H.

Puc.B.5. Cxema noaknio4yeHUsi cpeacTs NOBEpPKU NpU NpoBeAeHUN NOBEPKU
WMUTaALMOHHbLIM METOAOM.
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NMPUNOXEHUE B. NICTOYHUKM BTOPUYHOIO NUTAHUA

1
A
o et
2
3 Vo6 -V +v T
90* 35*
4 N L l
N
6

o

35*

A
Y

a) Bng cnepeau

* - CNpaBOYHbI pasmep

58*

Y

A

6) Bung cboky

1 — 8UHMbI KOHMaKMHOU KOMOOKU 8bIXOOHO20 HarnpsiXeHus =24 B;

2 — 8UHM MOOCMPOUKU 8bIXOOHO20 HarpPsXXEHUSs;

3 — ¢8emoOUOOHbIU UHOUKaAmop BK/IOYEeHUSsI UCMOYHUKa 8MmMopuYHO20
numaHusi;

4 — 8UHMbI KOHMAaKMHOU KOTOOKU MOOKITOYEHUS] HarpsKeHUs numaHusi
~220 B 50 'y (L — nuHus, N — Hetimparib);

5 — cepbea 05151 0c8060X0eHUS 3alUeriKu;

6 — 3awerika 0ns KpenneHusi Ha DIN-pelke.

Puc.B.1. UcTo4yHuk BTOpHUYHOro nutaHus cepum HDR-30-24 (=24 B 30 Br).

44

// B3/NET



100"
75" R . 55"

3
A \Jl dﬂ
/ = B3NET VBN [H[
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BxogHoe HanpsxeHne/Tok ~90...264B/0,27TA
YacroTta BXOOHOIO HanpsXxeHusa 50y *Lr)
MakcumanbHaa BbiXoAHaA MOWHOCTE 24BT ™
:‘0 :f) BbixogHoe HanpsxKeHue/ToK = 24BMA
[e)} [ve) CreneHb 3aliUTbI 1P40
BX0[ Z§SEE33A3EMHEHMH BbIXO[
~90...264B/0,27A HE BKIIOYATB!  _p4pqp !
olo[of] e ] oo
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Z /
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Y A~
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a) Bug cnepeau 0) Buag cbOKy C KpOHLUITENHAMMU
3 4 5
e | | ®
& =—]==1=—] =]=1]|
™ ol (e [o] O
3 Q Q1

B) BUA CHU3Y

* - CNpaBOYHbI pa3mep
1 — UCMOYHUK NuMaHusl;
2 — KpoHWmeUH 0ns kpernneHus Ha DIN-pelky 35/7,5;
3 — KOHMakmHas Korodka rMnooKIrYeHUs cemegozo Kabesnsi ~220 B

50 Iy (L — nuHusi, N — Heimparib);
4 — uHOukamop pabomel UCMOYHUKa 8MOPUYHO20 NUMaHus;
5 — KOHMakmHasi Kosi00Ka 8bIXOOHO20 HarnpsixeHuUs1 =24 B.
Puc.B.2. UcTtouHuk BTOpUYHOoro nutaHma «B3JIET UBIM» UBIM-24.24
(=24 B 24 Br).
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