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HacToswun AoKyMeHT pacnpoCTpaHSETCs Ha pacxoaoMep-CHETUMK
anekTpomarHuTHbin «B3JIET OM» mogudukaumm MPOOU (panee —
pacxogomep) U npegHasHadeH Ansi O3HAKOMMEHUA C YCTPOMCTBOM U
nopsiaKoOM aKcnyatauum pacxogomepos ncnonHeHunn NPO®GUN-112MO,
-122MO, -212MO, -222MO, -111MW, -121MWU, -211MU, -221MWU,
-112MA, -122MA, -212MA, -222MA.

YacTb | cogepxuT TexXHM4Yeckoe onucaHve v Nopsiaok UCMonb3oBa-
HMS pacxogomMepa npu akcnnyaTaumm, YacTb || — MeToauKy NoBepKu.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUeHCTBOBaAHMIO Npubo-
pa B pacxogomepe BO3MOXHbl OTNIMYNA OT HaCTOSLLEro pykoBOACTBA,
He BUSIOLWNE HA MEeTPOSNormyeckne xapakTtepuctTmkm n yHKUMOHanb-
Hble BO3MOXHOCTM npubopa.

MEPEYEHbL MPUHATBLIX COKPALLEHNN

DN - AnameTp YCNoBHOIo npoxoaa;

B - BNoK namepeHus;

KKW - kunagkokpuctannumyecknin nHankaTop;
MK - NepcoHarnbHbIA KOMMNbIOTEP;

MNP - nepBu4YHbIN NpeobpasoBaTenb pacxoaa;
90C - anekTpoaBmxkyllasi cuna;
OMP - anekTpoMarHUTHbIN pacxogomep.

NMPUMEYAHWE. Buag HammeHoBaHUA unm obO3HaYeHusi, BbIMNOI-
HEHHOro B TeKCTe M Tabnuuax pykoBOACTBA MO dKCMyaTaunum NpsambiM
XWpHbIM WpndTOM, Hanpumep, Mepuoa uMHAMKaUUMKM COOTBETCTBYET
ero otobpaxeHuto Ha gucnnee npubdopa.

* % %

Pacxodomep-cyemuyuk anekmpomazHumHbili «B3JIET OM» 3apeeu-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHuli PO
rnod Ne 30333-10.

Pacxodomep-cyemyuk anekmpomacHumHbit «B3JIET OM» coomeem-
cmeyem mpebogaHusM TexHU4YecKoz20 pearnameHma TaMOXeHHO20
cow3a  «BnekmpomMazHUmMHasi ~ COBMEeCmMUMOCMb  MEXHUYEeCKUX
cpedcmey.

Pacxodomep-cuemyuk «B3JIET OM» paspeweH K npuMeHeHur Ors
ydema mernyoHOCUmesis 8 8005IHbIX cucmemax menyiocHabXxeHUus.

YpocTtoBepsitowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

I. U3roToBuTENb rapaHTUpyeT cooTBeTcTBME pacxogomepoB «B3JIET OM» moam-
dukaumm NMPODU BCcex UCMONHEHUN TEXHUYECKUM YCIOBUAM B rpeaeriax rapas-
TUAHOrO CpoOKa, yKasaHHOro B nacrnopTe Ha msgenue, npu cobniogeHnn cneayto-
LLIMX YCITOBUN:

1. XpaHeHue, TpaHCNOPTUPOBAaHME, MOHTaX W 3KChnyaTauus u3genus
OCYLLIECTBMATCA B COOTBETCTBUMN C TpeboBaHNSAMN SKCMyaTaunoHHOW
AOKyMeHTauuu.

2. MoHTax u nyckoHanagouvHble paboTbl NpoBeAEeHbl cneunanv3MpoBaH-
HOW OpraHu3aumen, COTPYAHUKN KOTOPOW npoLuniv obyyeHne Ha npea-
NPUATUN-U3FOTOBUTESE, N UMEIOT CEPTUEMUKAT Ha BbIMONHEHWE JaHHOIo
Bnaa pabor.

II. B cnyyae Bbixoga o6opyaoBaHNsa U3 CTPOS!, rapaHTUNHbBIA PEMOHT NPOU3BOANT-

CSl B FOSIOBHOM WIIM pPEervoHarbHbIX CEPBUCHbIX LIEHTpaX, aBTOPU3NPOBAHHbIX
no pabote ¢ obopygoBaHMeEM TOProBon Mapku Banet, npu cobnogenun ycno-
BMI akcnnyaTtaumm u TpeboBaHui, yKasaHHbIX B SKCMyaTaLuNMOHHOW LOKYMEH-
Tauuu,

rapaHTMIZHbIVI PEeMOHT pacxogomMepoB, MnpeaHa3dHa4YeHHbIX Onsd pa6OTbI Ha
obbekTax MCnonbL3oBaHUA aTOMHOM QHEPINMN N U3IFOTOBJIEHHbLIX MO 4 Kinaccy
B©e3onacHocTy, npon3BoaANTCA TOJIbKO Ha npeanpuaTtumn-m3rotoBUTEse.

IV. M3aroToBUTENb HE HECET rapaHTUIHbIX 0683aTENLCTB B CNEAYIOLWMNX CryvasnX:

a) OTCYTCTBYET NacnopT Ha U3genve;

0) nsgenne MMeeT MeEXaHMNYECKNE NOBPEXAEHWS;

B) M34enve XpaHwWnocb, TPaHCMOPTUPOBANIOCb, MOHTMPOBANOCh WK 3KC-
nnyaTMpoBanocb C HapyleHueM TpeboBaHWi IKCnyaTaumoHHOW O0-
KyMEHTauMmn Ha n3genve;

r) 6oino0 gonyweHo 3amep3aHune (nepexod B TBepaoe ha3oBOe COCTOs-
HWE) KOHTPONNPYEMOW XNOKOCTU B MPOTOYHON YacTn nsgenus;

A) OTCYTCTBYET UNun noBpexaeHa niomba ¢ Knernmom noBepuTens;

€) u3genve unu ero coctaBHas YacTb NoABepranochb pasbopke unu gopa-
ooTKe;

X) rapaHTUs He pacnpOCTPaAHAETCS HA PacXOA4Hble Matepuanbsl U AeTanu,
UMeILLNE OrPaHNYEHHbIN CPOK CryXObl.

NHdopmaumss no cepBucHoMy o6CnyXmBaHUIO NpeacTaBrieHa Ha canTe
http: www.vzljot.ru B pasgene Cepsuc.

5

// B3NET


http://www.vzljot.ru/

OBO3HAYEHME UCMONHEHNN

NcnonHeHus pacxogomepa OTNMYAOTCA KOHCTPYKTMBOM U (DYHK-
LUMOHanNbHbIMM BO3MOXHOCTSIMM Oroka uM3MepeHusi, TMNoOM npucoeau-
HeHns K TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOWM 4acTu), HasHauye-
HMEeM MO BUAOY KOHTPONMPYEMOW XMOKOCTM (MaTepuanom dyTepoBku
BHYTPEHHEWN MOBEPXHOCTU MPOTOYHOM YacTu MepBuMYHOro npeobpaso-
BaTens pacxoda U maTepuarniom 3feKTPOaOoB).

O603HaveHne ncnonHeHnn No Buay 6roka namepeHus:

MPO®U - 1 xxMx — 6e3 nngmkatopa (Mogynsa uHOMKaumm);

MPO®U - 2xxMx — C unHAMKATOPOM (MOAyneM MHAUKALUUK);
O603Ha4yeHne MCMNOMHEHU NO TUMNY NPUCOEOMHEHNSA K Tpybonpo-

BOAY:

MPO®U - x1xMx — TN NPUCOEAMHEHUSA — KCIHABUY», TUMOPa3Mepbl
DN10-DN150;

MPO®U - x2xMx — TN NnpucoeanHeHus — driaHueBoe, TUNnopasmepsbl
DN20-DN300.

O603Ha4veHmne ncnonHeHum no tuny pyrteposku MMP:
MPO®U - xx1Mx — TIMNP cyTepoBaH nonvypeTaHoM;
MPO®U - xx2Mx — TIINP cdyTepoBaH pTOpOnIacTom.

O603HayYeHne NCNONHEHNI NO HAa3HAYEHUIO:

MPO®U - xxxMO — obwienpomMblilLfIeHHOe (4519 HearpeccuBHbIX XUa-
KocTen 6e3 abpasmBHbIX NpUMeEcen);

MPO®U - xxxMWN — MN3HOCOYCTOMYMBOE UCnosiHeHue (ans paboTbl C
abpasnBHbLIMW XXUAKOCTAMM);

MPO®U - xxxMA — arpeccnmBocTonkoe ucnonHeHve (gnsa paboTbl C
arpeCcCuUBHbIMM XNOKOCTAMMN).

XapakTepuCTUKM BblMyCKaeMbIX MCMONTHEHUI PAacX040MEPOB:

MPO®U - xx2MO — obwenpombiwneHHoe: MNP dytepoBaH gTOpO-
nnacTtoM, C 3aWUTHbIMW KOSbLAaMW, 3MeKTpoabl
BbIMOSIHEHbI N3 HEPXXaBEeLLEN CTanw;

MPO®U - xx1MN — wn3HocoycTtomumsoe wucnonHexue: MNP dyTtepo-
BaH nonuypeTtaHoMm, 6e3 3almUTHbIX KoreL, anek-
TpoAObl U3 HepXaBelllen cTanum unum TutaHa (no
3akaay);

MPO®U - xx2MA — arpeccuocTonkoe ncrnonHexue: MNP dpyreposaH
dpTOoponNnacToM, 3alWuTHble Komfbua MpW TpaHC-
NOPTUPOBKE U XPaHEHUW MpefoxXpaHsarT ¢PTOpPO-
nnacTtoBylo (pyTepoBKy OT AedopMauum U O0SIK-
Hbl OblTb AEMOHTUPOBaHbLI HEMNOCPEACTBEHHO Me-
pen MOHTaXOM, aNeKTpoabl — U3 TaHTana unn Tu-
TaHa (No 3akaay).
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep npeaHasHayeH Ansi U3MEpeHUsi cpeaHero OGbeMHOro
pacxoda n o6bemMa pasnnyHbIX 3MEeKTPONPOBOASALLMX XKUAKOCTEN B LLUK-
POKOM [AManasoHe TemnepaTtyp W BS3KOCTEN B pasfM4HbIX YCIOBUSIX
aKcnnyaTauuu.

Pacxogomepbl MOryT NpUMEHSTLCA B 3HEpreTuke, aTOMHOM Mpo-
MbILUSIEHHOCTN, B HedTe-, ra3o- U ropHoo0bbLIBaOLLEN MPOMBbILLIEHHO-
CTWU, KOMMYHanNbHOM XO3SMCTBE, YEPHON WM LIBETHOW MeTannyprumn, xu-
MUYeckon, HedpTenepepabaTtbiBatoWEen, LENSON03HO-0yMaXKHOW, nu-
LEeBOM WM OpyrMx oTpacnsx NpoMblneHHocTU. Pacxogomepbl moryT
MCNoNb30BaTbCA B COCTaBe pPasfiMyHbiX KOMMMEKCOB, U3MePUTESbHbIX
cuctem, ACY Tl wn 1.n.

PaCXOﬂ,OMepr MOTyT yCTaHaBJIMBaATbCA KakK B MeTallJiInd4eckme, Tak
1 B NMNiacCTuKoBbIE (MeTaJ'IJ'IOI'IJ'IaCTI/IKOBbIe) pr6OI'IpOBO)J,bI.

Pacxogomepbl B 3aBUCUMOCTU OT UCMOSMIHEHWUS W NPOrpaMMHO 3ajaH-
HbIX PyHKUMI MOTyT obecneyvnBaThb:

n3mepeHue cpegHero o6bLEMHOro pacxoda Mnpu nNpsmMoM U obpaTHOM
HanpaBneHUn NoTokKa;

- onpepgeneHne obbema HapacTalLWnM UTOroM OTAENBHO AN NPSIMOro U

O6paTHOFO HanpaBJliEHNA NOTOKa, a TakkKe UX anre6pamquK0|7| CYMMbI C
y4eTOM HanpaBJiEHUNA NOTOKA;

[031pOBaHMe MpeaBapuTenbHO 3afaHHOro 3HayeHus obbema Xuako-
CTU UMK [03MPOBaHUE B PEXMMe «CTapT-CTOM» WU onpeaeneHne npu
3TOM BEefMYMHbI OTMEPEHHON [03bl, BPEMEHWN A03NPOBaHUSA U pacxoa
B NpoLiecce J03MPOBaHUS;

- UHOWKaUMKO pe3yrbTaToB M3MepeHVIﬁ N HeLWWTaTHbIX cmyau,mﬁ;

- BbIBO4 pe3ynbTaTOB W3MEPEeHW B BuWAE TOKOBOro, WMMYSbCHO-

4YaCTOTHOIO N NTOrM4eCckoro CUrHaros,

- COXpaHeHNe B 3HEProHe3aBUCUMOM MaMATU YCTAHOBOYHbIX Mapamet-

pOB;

- aBTOMaTU4YECKMI KOHTPOJIb N MHOUKaAUUIO HanmMyna HewTaTHbIX CUTya-

LA N OTKA30B;

BbIBO, M3MEPUTENbHOW, OMArHOCTUYECKOW, YCTAaHOBOYHOW W OPYron
MHpopmauum Yepes nocnegoBaTtesibHbIn MHTEPdenc RS-485;

- 3allnTy YCTAHOBOYHbIX AaHHbIX OT HECaHKUMOHUPOBAHHOIoO AOCTYMNa.

Pacxogomep Takke MOXET KOHTPONMpoBaTb 3anofiHEHWE pr60-
nposoda XAKOCTbHO.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. 3Ha4yeHus Haubonbwero Quane U HaUMeHbLEro Quanm U3MEpPSEMbIX
cpeaHnx 06bEMHbIX Pacxo4oB AN PasfnnyHbIX HOMUHAMNbHBIX AnameT-
poB (TnopasmMepoB NepBUYHOro nNpeobpasosatena pacxoga) DN npu-
BeOeHbl B Tabn.1.

Tabnuua 1
ObosHaverine 3HayeHune napameTpa
napameTpa
DN 10 | 15|20 | 25|32 |40 | 50 | 65 | 80 (100|150 |200|300
Quave, M3/Y 3,40 | 7,64 [13,58|21,23|34,78|54,34|84,90 [ 143,5| 217,3(339,6 | 764,1| 1358 | 3056
Quanm. 110, M3/ 0,34 |0,7641,358(2,123|3,478 (5,434 | 8,49 |14,35(21,73|33,96 | 76,41 | 135,8 | 305,6
Quanm. 180, M3/Y4 0,042 10,0960,170{0,265|0,435 (0,679 1,061 | 1,794 2,717 | 4,245 9,551 | 16,98 | 38,21
Quaum.1/150, M3/4 0,023 {0,051{0,091|0,142 0,232 (0,362 | 0,566 | 0,957 | 1,149 | 2,264 | 5,094 [ 9,056 | 20,38

- Quaum.1/10, Quaum.1/80, Quaum.1/150 — HAUMEHBLLUNN N3MEPSIEMbBIN Ccpefa-
HUN 0OBbEMHLIN pacxopn Anst pacXo4oMeEpPOB C AMHAMUYECKUM Anana-
30HoM 1:10, 1:80 1 1:150 cooTBETCTBEHHO.

1.2.2. YyBCTBUTENBHOCTb pacxogomMepa no ckopocTu notoka — 0,02 m/c.
1.2.3. NapamMeTpbl KOHTPONUPYEMOM XKNOKOCTH:

-4
- yaenbHasi NpoBOANMOCTb — He MeHee 5 -10 " Cm/m;
- CKOPOCTb NoToka — o 12 m/c.

- Temnepatypa — ot mmHyc 10 go 150 °C npwu dyTepoBke hToponnacTom
n ot mmnHyc 10 go 70 °C npu doyTepoBKke NonNnypeTaHomMm;

- pasneHue B Tpybonposoae — o 2,5 Mrla.
1.2.4. BXxogbl 1 BbIXOAbl BHELLHUX CBA3EN:

- YHMBepcanbHble BbIXoabl — 2;

- BXO[ ynpasneHusa — 1;

- TOKOBbIM Bbixod — 1 (No 3akaay);

- nHTepdenc RS-485 — 1.

1.2.5. XpaHeHne yCTaHOBOYHbIX JaHHbIX:
- XXypHan cepBU1CHbIX gaHHbIX — 8o 1000 3anucen;
- XXypHan HacTpoe4HbIx gaHHbIX — Ao 8000 3anucen.

CpoK COXpaHHOCTU YyCTaHOBOYHOM MHpopMauMm B pacxogomMmepe
NP OTKITHOYEHMUM BHELLHEro NMTaHns He MeHee 1 roga.

1.2.6. OnekTponuTaHme pacxogomepa:

- HanpsbkeHne NUTaHnsa — cTabunuanpoBaHHOE HanpsiKeHne NOCTOAHHO-
ro Toka 3HadeHnem u3 guanasoHa (22-25) B ¢ ypoBHeM nynbcaumm He
6onee +1,0 %. MNMutaHume ot cetn 220 B 50 'y moxeT obecnevnBaTtbCs C
MOMOLLIbO MCTOYHMKA BTOPUYHOrO MUTaHUS, NOCTABMSIEMOro Nno 3akasy
(Mpunoxexwne O);

- noTpebnsemas MoLHOCTbL — He 6onee 5,0 BT.
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1.2.7. BkcnnyaTauMoHHbIe NapamMeTpbl:
- cpeaHsas HapaboTka Ha oTkasd — 75 000 v;
- CpeaHnin CpoK Crnyxbbl — 12 neT.

1.2.8. Pacxopgomep cootBetctByeT TpeboBaHmsam TOCT P 52931 no yctom-
YNBOCTU:

- K BO34eNCTBUIO TeMnepaTypbl OKpyxatoLlen cpeabl — rpynne B4 (gwna-
nasoH TemnepaTtypbl okpyxatowero Bosgyxa ot 5 go 50 °C. [Ins obec-
nevyeHna PyHKLMOHUPOBAHNA pacxogoOMepoB NpU MOHMXEHHOW TeMne-
paType OKpyxatLlero Bosayxa, 6rnokum namepexus (bW) no sakasy mo-
ryt ocHawaTtbcs Tepmodexnamm TEPMOTEK npoussogctea AO «Tpa-
CTuUHTeK». [Mpn aTOM B cnyyae npMMeHeHus Tepmoyexna 6e3 nogorpe-
Ba TemrepaTtypa OKpyXalolero Bo3gyxa MOXET OblTb MOHWXeHa [0
MuHyc 25 °C, B cnyyae npuMeHeHus TepmMoyexria ¢ nogorpesom — A0
MuHyc 45 °C.

- OTHOCUTENbHAas BraxHoCTb He 6onee 80 % npu TemnepaTtype o 35 °C,
0e3 koHAeHcaumn Bnarmn);

- K MexaHn4eckum Bosgencrtemnam — rpynne N2;
- K aTMochepHOMY aaBrieHuto — rpynne P2.

CteneHb 3awmTbl pacxogomepa cooTBeTcTByeT kogy IP65 no
FOCT 14254.

1.2.9. Pacxogomepsbl, npegHasHadeHHble ANns OO6bEKTOB MCMNONb30BaHUA
aTOMHOW 3HEepPrumn, COOTBETCTBYHOT:

a) knaccy 4H (HIM-001-15, HM-022-17, HIM-016-05 n HIMN-033-11) — no akc-
nnyatauynoHHon 6e3onacHocTy;

0) lll kaTteropum (HIM-031-01) — N0 CEMCMOCTONKOCTM.

1.2.10. Bug v maccorabapuTHble xapakTepucTUKM pacxogomepa npuseneHsbl
B MpunoxeHunn A, rabaputHoix umutaTtopos MNIMNP — B MNpunoxexun b.
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1.3. MeTponormnyeckne xapakTepuUCTUKHU

1.3.1. lNpeaensl 4onyckaemMon OTHOCUTENbHOW NorpeLlHocTy (cMm. Tabnuuy 1)
npy U3MEepeHun, MHOMKauuKn, pernctpaumm, XxpaHeHnn n nepegade pe-
3ynbTaToB M3MepeHus cpegHero obbeMHOro pacxoga, obbema pas-
MNYHBIX XMOKOCTEN npu nNtobomM HanpaBneHuMu NOTOKa He NpeBbiatoT
3HaYeHuN:

- 20,5 % pns pacxogoMepoB C AuvanasoHoM pacxofoB OT Quawe OO0
0,1-Quaus (QHaMM.1/1O);

- #1,0 % pna pacxogomMepoB C Auana3oHoM pacxofoB OT Qwuane OO
0,0125-Quane (Qnaum.1/80);

- 2,0 % pns pacxogoMepoB C aAuvanasoHoM pacxofoB OT Quawe OO
0,0067'QHaM6 (QHaI/IM.1/150)-

1.3.2. MNpepenbl gonyckaemMom OTHOCUTENBbHOW MOrpeLwHoCcTn perncrpaumm
BpemMeHn HapaboTkm — +0,01 %.
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1.4. CocTaB

KomnnekT noctaeku pacxogomepa npuBedeH B Tabn.2.

Tabnuua 2
HanmeHoBaHue Kon. Mpym.
Pacxogomep Mpum. 1
NCTOYHMK BTOPUYHOro NutaHmns =24B Mo 3akasy
MacnopTt
KomnnekT akcnnyaTaunmoHHOM AOKYMEHTauun B COCTaBe:
- PyKOBOZACTBO MO aKcnnyatauum y. |, I Mpum. 2

- UHCTPYKUUA MO MOHTaXy

NMPUMEYAHUA.

1. Tunopasmep pacxogomepa n ero ucnonHeHue (cm. pasgen O6o3Hadve-

HMe UCMOMHEHWI) — B COOTBETCTBMM C 3aKa30M.

2. 3KCI'IJ'IyaTaLI,MOHHaFI OOKyMEeHTauunAa U KapTbl 3aka3a Ha AJaHHOE u3aernune

U Opyryto npoaykuuio, Bbinyckaemyto [pynnon komnavun «B3JTET»,

pasmMmelleHbl Ha canTe No agpecy www.vzljot.ru.
Tam e pasmelleHbl NporpaMmmbl:

- «YHuBepcanbHbIN MPOCMOTPLUMKY, BKIIOYAKOWMIA B CBOM

¢ npnbopoM no nocrnegosaTenbHOMY UHTEpdency RS-485;

coCTaB MH-
CTpyMeHTanbHyto nporpammy «MoHutop Banet lNpodun M» ana paboTbl

- «[Mporpamma YTeHus XXypHanoB AeWCTBUIA NONb3oBaTens» — Ans npo-

CMOTpa >XypHarnoB pacxogomepa.

11
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMnN paboTbl

MpuHUUN paboTbl anekTpomarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha uM3MepeHun anektpoasmxywien cunbl (3OC) nHaoykuumn, BO3HK-
Kalowen B obbeme 3MeKTponpoBOASLIEN XUOKOCTWU, OBUXYLLEWNCS B
MarHUTHOM nofe, co3gaBaeMOM 3fIeKTPOMarHUTHON CUCTEMON B ceye-
HUKW KaHana nepBunYHOro npeobpasoBaTens pacxoaa (puc.1).

@ Kanan MrpP
19 I

MNutaHme obmoToK N3mepeHune
anekTpomMarH1uToB 30C vHaykuum

[P — nepsuyHbIli npeobpa3zosamers pacxoda;

B — eekmop macHUMHoOU UHOYKyUU;

E — eekmop anekmpodsuxyuwed cunbi (34C) uHdykyuu;
Vx — BEKMOP CKOpoCcmMu XudKocmu.

Puc.1. MpuHuun gencreua pacxogomepa.

OneKkTpoMarHUTHbLIN NepBUYHbLIN NpeobpasoBatens pacxoda (MM1P)
npegcraensieT cobon nonbii MarHMTONPOHNLAEMbIA LUIUHAP, CHAPYXK
KOTOpOro pasmeLleHbl 0OMOTKN anekTpomarHutTa. BHyTpeHHAs noBepx-
HOCTb LUMNUHAPA UMEET ANEKTPOU3ONALNOHHOE NOKPbITUE (PYTEPOBKY).
[na cbema M3MepuUTENnbHOro CUrHana B CTEHKax UunvHapa guamer-
panbHO pacnonoXeHbl ABa 3ANeKTpoAa, KOHTAKTUPYOLME C KOHTPOMn-
PYEMOW XNOKOCTbIO.

90C wHaykumm E nponopumoHanbHa cpegHen CKOpPOCTU MoToka
XMOKOCTU V, pacCTOSHUIO Mexay anekTpogamu d (BHYTPeHHemy aua-
MEeTpy NepBUYHOro npeobpasoBatensd) 1 MarHUTHON UHAYKUMK B:
E=k-B-d-v,
roe k — koadhuumeHT NponopLMOHanbHOCTMW.

Ansa gaHHoro tunopasmepa OMP B n d — BennYnHbl NOCTOSIHHbIE.
3HaveHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a TakKe npo-
BOOVMMOCTU XWOKOCTU MPWU YCIIOBUM, YTO NPOBOAMMOCTb HE MEHbLlue
yKa3aHHOW B TEXHUYECKMX XapaKTepuUcTuKax pacxogomepa.

12
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C yyetom cbopmynsl ana 90C uHaykunmn pacxon Q onpenensaeTtcs
cnegyowmm obpasom:
md?vz md o
4 4-k-B

Q=

O6bewm xuakocTtun V, npoweawen yepes MNMNP 3a nHtepean Bpeme-
Hu T, paccunTbiBaeTcsa no oopmyne:

T
vszamL
0

1.5.2. YcTponcTBO pacxogomepa

Pacxogomep cOCTOUT M3 3NEKTPOMAarHUTHOMO MEPBUYHOTO Npeob-
pasoBaTens pacxoga u BTOPUYHOro npeobpasosatens — Groka name-
peHuns (puc.2).

PACXOOOMEP =248
BNOK UBMEPEHUA v NCTOUHMK
- BTopuuHoro | ~ 220850y
nuTaHua =24B
CueHan yHusepcasnbHo20 8bixoda 1 >
< Moayns Cueran yHugepcasnsHozo epixoda 2
MEPBUYHBIN _ kommyrauun | CusHan yrpasneHus
NMPEOBPA3OBATEINDb [“—™ Moaynb -~ i}

PACXOA 0GpaGoTku | _ || ___ _ Towoswiicuzhan >

- RS-485 >
T _t_ -
I Moaynb :
: MHAMKaLMN J,

Puc.2. dyHKkuMOHanbHas cxema pacxogomepa.
Bnok wmnamepenna (bW) copoepxut moaynb obpaboTku, mMoaynb
KOMMYyTaumm n mogysnb MHAMKaUMK (Npy Hanu4um nHamkaTopa).
Mogynb o6paboTkm obecneymBaer:
- MMTaHne 06GMOTOK SNEKTPOMArHnTa;

- npuem n obpaboTky nsameputensHoro curHana (3A4C nHaykumn), onpe-
AeneHve cpegHero 06bLeMHOro pacxoaa;

- HakonneHue obbema 1 BpeMeHu HapaboTkM HapacTalLWUM UTOrOM;
- AMArHOCTUKY paboTbl Npubopa;
- XpaHeHne YCTaHOBOYHbIX 1 HAaKOMMEHHbIX AaHHbIX.

MO,D,yJ'Ib KOMMYyTaunun obecneunBaer:

- bopMmnpoBaHMe MnocrefoBaTeNIbHOCTU BbIXOLAHbLIX MMMYIIbCHbIX CUrHa-
NOB, COOTBETCTBYIOLLMX N3MEPEHHOMY cpeaHeMy 06beMHOMY pacxoay
(o6bemy);

- CbOpMI/IpOBaHI/Ie TOKOBOIoO BbIXOOHOIo CUrHana;,

13

f‘yEEbﬂ?T



- (hOpMMpPOBaHMNE CUrHaNa HarnpaBneHusi NoToKa, CUrHana owunbkM B BU-
[le YPOBHS IOrMYecKoro curHana;

- NPUeM BHELLHEro ynpasnsioLero curHana;
- obmMeH no nocnegosaTenbHOMY WHTepdency RS-485 ¢ BHeWHUMMU
yCcTpoucTBamu.
Mogynb uvHavkaumm (Npu Hanudmmn) obecneymBaeT OTOBpaxXeHune
napameTpoB Ha XuakokpucTannuyeckom nHgukatope (XKKN).
®PyHKUMOHaNbHbIE BO3MOXHOCTM MOCTaBSieMOro pacxogomepa
onpeaensitoTca UCMoSIHEHWEM pacxogomMepa u TpeboBaHMsMU Npu 3a-
Kase.
HacTpouka pacxogomepa Onst UsmMepeHusi napameTpoB peBepCcuB-
HOro NOTOKa BbIMOMHAETCS NO 3akasy.

1.5.3. YpoBHM gocTtyna

1.5.3.1. B pacxogomepe nNpeayCMOTPEHbI TPU YPOBHS AOCTyNa K YyCTaHOBOY-
HbIM M KanuMbpoOBOYHbIM MapameTpam. YPOBHM AOCTyna OTNnYalTCcs
COCTaBOM MHAULMPYEMOW Ha gucnsee UHdopmMauumn, BO3MOXHOCTAMU
No M3MEHEHUIO YCTAHOBOYHbLIX, KANMOpPOBOYHbIX NapameTpoB TB n obo-
3HavatoTca Kak pexumbl HACTPOWIKA, CEPBUC n PABOTA.

HasHadeHne pexmnmos:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbI pexum (pexnm nonb3oBartens).
Pexumbl pacxogomepa 3agaroTcs nepemblykamy B BUAe KoMOuHa-
UMM Hanmuus / oTCYTCTBUS 3aMblKaHMS KOHTAKTHbIX nap J1 n J2, pac-
NONOXeHHbIX Ha nnaTte moaynsa kommyTtauum BU (Mpunoxenue B). Co-
OTBETCTBME KOMOWHaUMA pexumam npuBegeHo B T1abn.3, roe «+» —
Hanuune 3amblKaHWsi KOHTAKTHOW Napbl NEepPemMblYKOr, a «-» — OTCYyT-
CTBUE 3aMblKaHWS.

Ta6nuua 3
HanmeHoBaHue KoHTakTHas napa B
HasHauyeHune pexvma
pexuma J1 J2
HACTPOWKA - + HacTponka n nosepka
CEPBUC + — MogroToBKa K aKcnayataumm
PABOTA — — Jkcnnyaraums

1.5.3.2. PexuMbl OTAMYAKOTCA BO3MOXHOCTAMU MOAUMUKALUM YCTAHOBOYHbIX
napameTpoB npubopa. Mogudukaums ocyLLecTBASITCA NPorpaMmMHO
no nocriegosaTtesibHOMYy NHTepdency RS-485.
B pexnme PABOTA Bo3MOXHa Moguduvkaumsa TOMbKO napamer-
POB, HE BNMAIOLNX HA paboTy pacxogomepa:
- 3aaHHOM A03bl ANs paboTbl B peXXnmMe 403MPOBaHuS;
- MapamMeTpoB CBA3M MO nocrnegoBaTenbHOMY UHTEpPdency;
- NapamMeTpoB NHOUKALMMW.

14
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B pexnme CEPBWC, gononHUTENbHO K BO3MOXHOCTAM pexuma
PABOTA, Bo3MOXxHa MoauduvKkauusi napamMeTpoB, onpeaensaomx
PYHKLMOHNPOBAHNE pacxogomepa:

- OTCeYeK Nno n3amepeHuto;

- HACTPOEYHbIX NapamMeTpoB YHMUBEPCaAllbHbIX U TOKOBOIo BbIXOOOB, a
TakXe ynpasldlowero Bxoaa,

- NnapaMeTpoB hunbTpa 1 aBTOMaTa YyCTaHOBKM pacxoaa.

B pexume HACTPOWKA [OCTYMHbI BCE YCTAHOBOYHbIE NapameTpbl
npubopa. B aToM pexnme npou3BoaMUTCS HacTpowka npubopa B Npo-
Liecce ero n3rotToBfieHUs 1 lCTUPOBKa (KannbpoBka) Npu NOBEPKE.

Mogundurkaumsa yCTaHOBOYHbIX NapamMeTpoB pacxogomepa, LOCTyn-
HbIX B pexxumax CEPBUC n PABOTA, He BnuseT Ha MeTposiormyeckme
XapaKkTepuctukm npmbopa n MOXeT NpoM3BOANTLCA Mpu Heobxoammo-
CTU Ha obbekTe. [lapameTpbl HACTPOWMKM M KanuMbpoBKM B pexmmax
PABOTA n CEPBUC HepoCTynHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP XXYPHaroB CEpPBUCHBLIX U
HaCTPOEYHbIX NapameTpOB.

1.5.4. N"HgUKauma U BHELWHUe CBA3M

1.5.4.1. Uugukauus

Ha 2-CTpOYHbLIN CUMBOSbHBIA XUOKOKPUCTANIMYECKUA UHOMKATOP
pacxogomepa MOryT BbIBOAUTLCS:

- B npouecce namepeHus (puc.3.a) — koabl HewwTaTHbIX cutyaumn (HC) un
eVHULbl U3MepeHNa (nepeas CTpoKa), naMmepsaemble napameTpbl U pe-
3ynbTaThl UAMEPEHUI (BTOpasa CTpokKa);

- B npouecce gosmpoBaHua (puc.3.6) — napameTpbl 403NPOBaHUSA N ean-
HULbI M3MepeHus (NepBas 1 BTopasa CTPOKa).

Kopb! HewraTHbIx EnnHvua O6o3HaueHne VamepeHHoe EauHMLbI

ouTyaywi VISMEPEHIS napawetpa  adehue  VaMepeHs
/
- 7 ; MMpu3Hak
T=1528 mc "
T B n - Hanuyus
V+ = 578423 VM =1523375 n| ke
7 / /
0Bo3HaueHe VamepeHHoe ObosHayeHne  WamepenHoe EanHuua
napameTpa 3Ha4yeHue napameTpa 3Ha4yeHune N3MepeHns
a) B npouecce n3aMepeHus 0) B npouecce 403NpoBaHUS

Puc.3. Bug vHaukaumm pacxonomepa.

EQvHMLbl n3MepeHust 1 paspsiAHOCTb MHOUKAUMM U3MepsieMbiX na-
pameTpoB npuBeaeHbl B Tabn.4.

Ta6bnuua 4. UHgukaums napameTpoB U3MepeHus

O6o3Have- HanmeHoBaHune Kon-Bo 3HakoB nHauKauum
Ea. nam. Mpum.
HVe napametpa uenasi 4actb | Apob. YacTb
CpegHuih 06BbEMHBIN n/MyH Mpum. 1
Q pacxof M3y Ao 10 o3
Vv CymmapHbIi 06bem n, M 109 103 Mpum. 1
(HapacTaroLwmnm UTorom) Mpum.2
15
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MpogonxeHue Tabnuubl 4

Vi O6bem npsAmMoro notoka n, M 109 003 Mpym.2
(HapacTarLwumM UTOrom)

V- O6bem obpaTHOro noToka n, me 109 103 Mpum. 1
(HapacTarLWumM UTOrom)

¢ Bpemsa HapaboTku yac no 10 -

(HapacTarLwuM UTOrom)
O6bem go3bl: Mpym.3

V3 - 3a4aHHbIN n, m® no 9 no 3

Vun - U3MEpPEHHbIN n, m® no 9 no 3

MpumeyaHus.

1. 3HauyeHne pacxoga npu obpaTHOM HamnpaBnNeHUM MNOTOKA, 3HAYEHUe

obbema 06paTHOro MoToka, a Takke OTPULATENbHOE 3HAYEHWE CyM-
MapHOro 06beMa MHANLMPYIOTCS CO 3HAKOM «MUHYCY.

2. CymmapHbii 06bem onpefenseTcs Kak CyMma o6beMOB, HaKOMMEHHbIX

npu NpsAMoM (NONOXNTENBHOM) U 0bpaTHOM (OTpMUATENbHOM) Hanpas-
NeHnsIX NoToKa, C y4eTOM 3HaKa HanpasreHust NoToka. B HepeBepcue-
HOM pacxogomepe npupalleHne obbemMa NS UHAMUMPYEMbIX napa-
METPOB «CYMMAapHbIN 06bEM» N «0OOBbEM NPAMOro NOTOKa» OANHAKOBO.

3. 3agaHHoe 3HauyeHue obbemMa [03bl Vi U U3MepeHHoe Vi MHOULMPYIOTCS

TONbKO B npouecce Ao3npoBaHus. Npn aToM B nape co 3HavyeHnem Vi
BO3MOXXHa MHOMKaUMA apyroro napametpa (tabn.5).

Ta6bnuua 5. UHOMKaums napameTpoB A03UPOBaHUS

Homep | O6o3Ha4veHne HanmeHoBaHune EavHnupl
CTPOKM | napameTpa napameTpa n3MepeHus
1 Q CpenHuit 06 bEeMHBIN pacxos n/MUH, M3/Y
2 Vu O6bem [03bl UIBMEPEHHbIN n, M3
1 V3 O6bem 003bl 3a4aHHbIN n, m3
2 Vi O6bem O03bl UIBMEPEHHbIN n, m®
1 T Bpemsa fosnpoBaHus MWH: C
2 Vi O6bem [03bl UIBMEPEHHbIV n, m®

Habop nHanumMpyembix napameTpoB, eANHNLIbI U3MEPEHNS!, Nepuos
WHAOMKAUMK, a Takke oTceyka No MHOUKauuM MOryT ycTaHaBnMBaTbCH
Mo 3akasy npw BbiNycke U3 NPOU3BOACTBa UMK Ha 06beKTe Npu BBOAE B
aKcnnyaTaumio.

Mpn BbINyCKe M3 NPOM3BOACTBA A4 npouecca 403MpOoBaHNA ycTa-
HaBNMBaeTCs MHAMKaumsi napameTpos V3 / Vu.

MapameTtp Mepuoa nHaukaumm (Bpemsa otobpaxeHns ogHoro na-
pameTpa npuM aBTOMATMYECKOM MNEepPEKoYeHnn UHOMKauMnM) 3agaeTcs
nporpaMmmHo B npegenax ot 1 go 100 c, TMNoBoe 3HayeHwe npu no-
cTtaBke — 5 C.

B0o3MOXHO NpuHygMTEnbHOE NEepEeKIoYeHne nHankaumm npu noga-
Yye Ha ynpaBnALWWMA BXOA4 COOTBETCTBYKOLEro CuUrHana, ecnv ans
ynpasnsawoLero Bxoga 3agatb HazHadyeHne HaBuraumsa no MeHio.
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Mpn HanMuMm HewTaTHOM cUTyaumu B paboTe TpybGonposoga unu
HemcnpaBHOCTW Npubopa B NepBON CTPOKE MHAMKaTopa oTobpaxatoTcs
COOTBETCTBYHOLLME CMMBOSbI (prc.3a).

HasHa4eHnst CMMBONOB yKa3aHbl B pa3gene 2.5 HacTosiwero pyko-
BOACTBA.

1.5.4.2. Bxog ynpaBneHus

HasHadeHve Bxoaa ynpasneHusi 3agaeTcs NporpaMmMHo:
- Pexxum «CtapTt-CTOn» — BKIIOYEHME W BbIKNIOYEHNE O03UPOBaHUSA MO
CUrHany ynpasneHus;
- HaBuraumsa no meHw — nepeknyveHne nHanKauum no curHany ynpas-
neHus.
CxeMmbl Uenen Bxoga ynpasBrieHUs, a Takke napameTpbl yrnpasns-
oLLero curHana npueegeHsl B [NpunoxeHum I.

1.5.4.3. YHuBepcanbHble BbIXObl

Pacxogomep vmMmeeT [Ba ranbBaHUW4YecKU pa3BA3aHHbIX YHUBEpP-
canbHbiX Bbixoga Ne1 n Ne2. Bbixogbl yHMBepcarbHbl Kak MO BO3MOX-
HOMY pexumy paboTbl (HYaCTOTHbIN, UMMYSIbCHBLIN U NIOTUYECKUR), TaK
N NO Ha3HaYeHuo.

Tun (pexum paboTbl) BbLIXOAOB, HAa3HAYEHUe, a Takke napameTpbl
ux paboTbl 3agaloTca NPoOrpamMHO MpU BbiMyCKe M3 MPOU3BOACTBA B
COOTBETCTBUM C 3aka3oM, NMMBo Ha obbekTe Npu BBOAE B 3KCMyaTa-
LMo B COOTBETCTBUM C Tabn.6.

CxeMbl OKOHEYHbIX KackafoB BbIXOLOB M OMUCaHWE WX PEXMMOB
paboTbl NnpuBeaeHbl B NpunoxeHun b.

B MMNynbCHOM M 4acTOTHOM peXmmax BbIXOAbl MOTYT WUCMONb30-
BaTbCs ANA BblBOAA pe3yfbTaToOB U3MEPEHUs B BUAE MMMYIIbCHOW MNo-
cnefoBaTenbHOCTU TUMA «MeaHApP» CO CKBAXXHOCTLIO 2 U HOPMUPOBAH-
HbIM BECOM MMMynbCoB. [pegenbHasa YactoTa cnegoBaHns UMMyrbCOB
500 Iy,

KoHcTtaHTa npeobpa3oBaHusa Bbixoga Kp (Mmn/n), onpegenstowas
BEC uMnynbca, MOXeT ycTaHaBnuBaTtbca B npegenax ot 0,0001 go
200 000 ¢ MnHumMarnbeHbIM warom 0,0001. [na onpenenenus 3Ha4YeHus
Kp C yyeTOM MakcnmarnbHOro 3HayeHusa pacxoga B TpybonpoBoae, rae
OypeT ycTaHaBnMBaTbCA pPacxofoMep, a Takke 4YacTOTHbIX CBOWCTB
NpPUEMHUKa WMMNYNbCHOMO CUrHamna MOXHO BOCMOMb30BaTbCs (POpPMYy-
now:

36-F 18-10°
QMaKC QMaKC ’ TU

roe Qumakc — MakCUMarbHbIA 3KCNyaTauWOHHbBIA pacxon B Tpybonposo-
3/u-
ae, m°/y;

K, (umn/n ) <

F — makcumanbHO gonycTumast Ans npueMHuka YyactoTta criegosa-
HUS UMMNYNbCOB pacxodomepa, u;

T
’l7u=?vI — MUHUMalibHO gonyctuMaa And npunemMHuka OnmTeribHOCTb

MMMNYrbCOB pacxoaomMepa, Mc;

Tw — nepuon crnegoBaHud MMMyINbCOB Ha BbIXOAe pacxogomepa,
MC.
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Ta6bnuua 6. HasaHayeHUsa yHUBepcanbHbIX BbIXOAOB

Pexum paboTbl

OtobpaxeHne

Ycnosue chopmmnpoBaHus curHana /

BbiX04a Ha gucnnee MK N3MEeHEeHNA COCTOAHNA HaA BbiXoge
Pacxoa no mogynto |Pacxop npu ntobom HanpaBneHMn noToka
Pacxog npu npamom (MonoxmnternbHoMm) Hanpasne-
§ Pacxon+ A Npy Np ( ) Hanp
YacTtoTHbIN HUM NOTOKa
Pacxog npu obpaTHoM (oTpuuaTtenbHomMm) Hanpas-
Pacxon- A np p (oTpuy ) Hanp

JIEHUN NMOTOKa

O61bem no moayno

Ob6bem npun nobom HanpasJ1eHNN NOTOKAa

O6bem+ O6bem npu NpsiMOM HanpaeBfeHU NOTOKa
UMmnynbcHbIN 06bem- O6bem npu obpaTHOM HanpaBneHMM NOTOKA
OkoHyaHue Habopa 3agaHHOro 3HadeHusi obbema
Ho3zaTtop
npv 403MPOBaHMM
HanpaBneHue M3meHeHne HanpaBneHns NOToKa XUAKOCTU B Tpy-
noToka bonpoeoae
MpeBbiweHne
MNpeBblweHne 3Ha4YeHNA Quans
pacxopa
Jliobas ownbKa JTiobas owmnbka, guarHocTupyemas pacxogomMepom
Hosatop CtapTt / ocTaHOB 003MpOBaHNSA
HanpaBneHue noToka |/1amMeHeHne HanpaBneHns NoToka XnaKocTu B Tpy-
(MHEepUMOHHOE) GonpoBofe npu TennoyyeTe

Jlornyeckumn

Hanuyue nutaHusa

OTcyTCTBI/Ie CeTeBoro NnTaHnAa

MycTtasa Tpyb6a

ypOBeHb 3oHAupywwero curHana, nogasaemMoro
Ha 3neKkTpoAbl, Bbille YCTAaHOBJIEHHOIO NOPOroBoro
3Ha4YeHNsa Ansa He3anofHeHHOM pr6bl

BHe nonb3oBaTenb-
CKOro AmanasoHa

3HayeHue pacxoaa BHe 3a4aHHOro AnanasoHa

Bbiwe nonb3oBa-
TenbCKOro AuanasoHa

Tekywlee 3HadyeHuMe pacxoga 6onblle 3HayYeHus
BEPXHEN rpaHuLibl 3aaaHHoro paboyero ananasoHa

Huxe nonb3oBartenb-
CKOro AmanasoHa

Tekywiee 3Ha4YeHME pacxoda MeHblle 3HayeHust
HKHEW rpaHuLbl 3aaaHHoro paboyero avanasoHa

Mo ymonyaHuio npu BbiNyCcke M3 Npou3BoACTBa AN Bbixoga Ne1l
yCTaHaBNMBAETCS YacTOTHbIA pexuM paboTbl 1 3HaveHne Kp, ykasaH-
Hoe B Tabn.7, 4to cooTBeTCcTBYEeT YacTtoTe okono 500 My npy Quavs.

Tabnuua 7
DN 10 [ 15| 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Ko, »mn/n | 530 | 230|130 | 80 | 50 | 30 | 20 | 10 8 5 2 1 0,5

¢ B yacToTHOM pexmme YactoTa crnegoBaHUsi NponopuMoHanbHa cpea-
HeMy OOGBLEMHOMY pacxogy, M3MEPEHHOMY B TeYeHue npeablaylmnx
80 mc.

Mpu paboTe B 4aCTOTHOM pexume 3agaeTcsa 3HadeHne Kp, a Takke
3HavyeHnsa napameTpoB MakcumanbHas 4yacToTta 1 ABapuiHaa 4a-
cToTa.

MakcumanbHas 4YacToTa — YacToTa Ha Bbixode Npy Makcumarb-
HOM pacxofe B AaHHOM Tpybonposoge. [NpeBblleHne Ha BbIXoAe 3Ha-
4yeHnss MakcumanbHOM 4YacTOTbl OMarHoCcTUpyeTcsl B pacxogomepe
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Kak HellTaTHas cuTyauus, T.e. 3aJaHHOe ANs AaHHOro Bbixoda 3Hade-
Hue Kp HEKOppEeKTHO.

ABapunHasa yacToTa — yacTtoTa CrneAoBaHUsA MMMYNbCHOW nocre-
posaTtenbHocTh (He 6onee 700 My), koTopasa ByaeT opMmupoBaTbCSA Ha
BbIXO4Ee B Cnydae, ecnvm U3MepeHHoe 3HavyeHue pacxoa npeBbllaeT
3HayeHne Quane ONA AaHHoro DN pacxogomepa. 3agaHHoe 3HadeHue
ABapuMnHOM 4YacTOTbl JO/MKHO ObiTb HE MEHbLUE 3a4aHHOr0 3Ha4YeHus
MakcumanbHOM YacTOTbI 4519 JAaHHOro BbiXoAa.

HasHadeHne Bbixoaa B YaCTOTHOM pexume 3afaeTcsi yCTaHOBKaMu
Pacxoa no mopayntio, Pacxoa+ 1 Pacxopa-.

Mpun yctaHoBke Pacxom no moaynio vMnynbcHasi nocrnenoea-
TENbHOCTb C YacTOTOW CrnefoBaHusi, NPOMOPLMOHANbHOM N3MepPEHHOMY
3Ha4yeHuo pacxona, hopMmmpyeTcs Ha Bbixode npu nobom Hanpasne-
HWM noToka, npu yctaHoBke Pacxog+ — TOMbKO Npu NPSIMOM Harnpas-
neHun notoka, Pacxoa- — Tonbko nNpu o6paTHOM HanpaBneHUw.

¢ B umnynbcHom pexnme paboTbl B TeYEHUE CEKYHObl HA BbIXOA MOCTY-
naeT nayka MMMynbCoB, KONMYECTBO KOTOPbIX C Y4ETOM Beca MMnyrnbca
COOTBETCTBYET 00BbEMY, MU3BMEPEHHOMY 3a NPEAbIAYLLYI CEKYHAY.

Mpn paboTte B MMnynbCHOM pexume 3agaetca 3HadeHne Kp u Me-
pvuoa UMNYnbCOB.

Mepuoa MMnynbLCOB — nepuop CreaoBaHUs MMMYNbCOB B Nayke;
MOXeT ObITb 3agaHo 3HadeHue oT 2 go 1000 mc (4To cooTBeTCTBYET
yactoTte o1 500 go 1 lNy).

HasHauyeHne Bbixoga B MMMYNbCHOM pPEXMME 3a4aeTcs YCTaHOB-
kamm O6bem no mopynto, O6vem+, O6Lem- n flozarop.

Mpu ycTtaHoBke O6BbEM NO MOAYIIO NMMYIbChI, KONTIMYECTBO KOTO-
pbIX NPONOPUMOHANIbHO M3MEPEHHOMY 3HA4yeHMlo obbema, noctynaroT
Ha BbIXog npu nNobom HanpaeneHun NoToka, Npu yctaHoBke O6bem+
— TONbKO MpY NPSIMOM HarnpaerieHun notoka 1 O6bLEM- — TONbKO NMpu
obpaTHOM HanpaBneHuu.

Mpu yctaHoBke [lo3aTop B MOMEHT OKOHYaHWS O03MPOBaHUS Ha
BbIX0O[, Bbl4aeTcs OAVH UMMNYIbC.

¢ B nornyeckom pexume Ha BbIXxo4e Hanuuui cobbiTus (Unu ero onpege-
NEHHOMY COCTOSIHUIO) COOTBETCTBYET OAWH YPOBEHb 3MEKTPUYECKOro
CUrHana, a OTCyTCTBMIO COBLITUSA (UM MUHOMY €ro COCTOSIHUIO) — O PYrown
YPOBEHb CUrHana.

MporpaMMHO Ans NOrMYecKoro pexmma 3agaetcsd AKTUBHbIW ypo-
BeHb, T.€. ypoBeHb curHana (Bbicokun mnv Hu3kumn), cooTBETCTBYIO-
LWMA HanMuuio cobbiTs. AnekTpruyeckne napaMmeTpbl YpOBHEN CUrHana
npusegeHbl B MNpunoxenun .

HasHayeHne BbIxoda B JIOrMYECKOM pexunme 3agaeTcqa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CMrHana Ha Bbixoge n3MeHsieTcs 6e3
3aePXXKN NPU N3MEHEHUWN HanpaBneHus NoToka B Tpybonposoe;
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- MpeBbiWeHNe pacxoaa — YPOBEHb CUrHana Ha BbIXOAE M3MEHUTCH,
€eCliM n3MepeHHoe 3HayeHne pacxofa NpeBbICUT 3HaYeHNe Quans ONS
AaHHoro DN pacxogomepa;

- lro6ana owmbka — ypoBeHb CuUrHana Ha BbiIXO4Ee WU3MEHMUTCS Npu BO3-
HUKHOBEHUWN NOOOM HewTaTHOW CUTyauuu, AnarHoctTpyemonm npubo-
pOM;

- ,U,O3aTOp — YpOBE€Hb CUTHAJ1a Ha BbIXo4e U3MEHUTCA B MOMEHTbl Ha4a-
J1a N OKOH4YaHUA O031MpOoBaHUA,

- HanpaBneHue notoka (MHEPUMOHHOE) — M3MEHEHME YPOBHS CUrHana
Ha BbIXO4e NPOM30oNaET TONbKO, €CNN ANUTENBbHOCTb BPEMEHN U3MEHE-
HUSA HanpaBneHusi NoToka OyaeT Gonblue 3ag4aHHOro BPEMEHWU UHeEp-
uuKn; 3HadeHne napameTpa Bpemsi uHepuun nepeknOYeHUss MOXET
ObITb 3a4aHO B Anana3oHe ot 2 Ao 60 MuH;

- Hannune nutaHua — npn Halan4dnn HanpaxeHma nntaHna Ha BbiXoae
(bOpMI/IpyeTCFI Bbicokumn ypOBE€Hb CUrHara, npu nponagaHnn nntaHusA
HanpsaXeHne Ha BbiXoae OTCYTCTBYET,

- MycTasa Tpyb6a — ypoBEHb CUrHana Ha BbIXOA4E M3MEHUTCS, €Crn 3HaYe-
HMEe COMPOTMBIEHMS BbilEe YCTAHOBMEHHOIO NOPOroBOro 3Ha4YeHuUs Ons
3anonHeHHon TpyoObl;

- BHe nonb3oBaTenbLCKOro AvanasoHa — YpPOBEHb CUrHasma Ha BbiXxoae
N3MEHAETCAH, eClin 3Ha4YeHne pacxoa BHe 3agaHHOro aAnana3oHa,

- Bbilwe nonb3oBaTeNnbCKOro Anana3soHa — YpOBEHb CUMrHana Ha BbIXO-
Ae U3MEHUTCH, ecnn M3MepeHHOoe 3HavyeHue pacxoda cTaHeT Gonblue
3Ha4eHne Qumacc;

- Huxe nonb3oBaTenbCKOro AMana3soHa — ypoOBEHb CUrHana Ha BbIXO-
A€ U3MEHUTCH, eCnn N3MEPEHHOE 3HaYeHne pacxoda CTaHET MEHbLUe
3HayeHne Quu.

1.5.4.4. TokoBbIV BbIXOZ,

TokoBbIN BbIXO pacxofgomepa (ycTaHaBnuBaeTcs MO 3akasy) Mo-
XeT paboTtaTtb B AgnanasoHe (4-20) MA.

HomunHanbHasa ctatndeckas XapakTepuctmka TOKOBOro Bbixoaa

Q = QHy +(QBy_QHy)@1

Makc  'MUH

roe Q — namepeHHoe 3HadeHne pacxoaa, n/MuH;

Qny — 3agaHHOe 3HaYeHWe HWXKHEN YCTaBKWU Mo TOKOBOMY BbIXOAy,
COOTBETCTBYHOLLEE lmun, N/MUH;

Qsy — 3a4aHHOE 3HAYEHNE BEPXHEN YCTaBKU MO TOKOBOMY BbIXOAY,
cooTBeTCTBYOLLEE Imake, JI/MUH;

leeix — 3HAYEHNE BbIXOOAHOIO TOKOBOFO CUrHamna, COOTBETCTBYOLLEE
N3MepeHHOMY 3Hau4eHuto pacxoaa, MA;

Iwakc — MakcumarnbHoOe 3HayeHne AnanasoHa paboTbl TOKOBOMO Bbl-
xoaa (20 mA);
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I — MMHMMaNbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO BbIXO-
aa (4 mA).

lMporpaMmHO A5 TOKOBOroO BbIXO4a 3a4atoTcs AnanasoH paboThl n
3Ha4yeHus yCTaBOK, a Takke HasHadyeHue. [pu ycTaHOBKe Ha3HaYeHus
Pacxop ab6c. — Tok, NponopumoHanbHbIN U3MEPEHHOMY 3HAYEHUIO pac-
Xofa, nogaeTcd Ha Bbixod npu Nobom HanpaBneHun NoToka, Npu ycra-
HoBke Pacxop+ — TONMbKO Mpu MpPsiMOM HanpasfeHWW NOTOKa, Mpu
ycTaHoBke Pacxopn- — npu obpaTtHOM HanpaBreHuu.

Ha TokoBOM BbIXxode Takxke MOoryT CbOpMI/IpOBaTbCFI cnegywouine
3Ha4YeHnA TOKa:

- 3,2 MA — npu annapaTHOW HeucrnpaBHOCTU pacxogomepa (Hanpumep,
«3aBuCaHUM»), NMBO BO BpEMS €ro uHuyuanusaumm npu noaknoveHum
K BHELUHEMY MCTOYHUKY NUTaHUs (Mocre yCcneLwHoro 3anycka BbIXogHoe
3Ha4yeHue TOKa yCTaHaBNMBAETCH MPONOpPLMOHarbHbIM TeKyLlemy pac-
xoay);

- 24 MA — npu NpeBbILEHUN N3MEPEHHOro 3HavyeHns pacxona Quans W
YCTaHOBEHHOM Ha3Ha4yeHU ABapUNHLIN.

[MapameTpbl TOKOBOro BbIXO4A W CXema NOAKMYEHUA K HEMY Npu-
BefeHbl B [NpunoxeHun [

1.5.4.5. lNocnepoBaTenbHbIN MHTEPdENC

MocnepoBaTenbHbln MHTEPpdenc RS-485 nossonseTt nonyvyaTtb UH-
dopmauuio 06 mM3MepsieMbIX M YCTAHOBOYHbLIX MapameTpax, a Takke
MoaMduMUMpoBaTb AOCTYMNHbIE YCTAHOBOYHbIE NapamMeTpsbl.

UHTepdenc RS-485 noppepxuBaeT npotokon ModBus (RTU
ModBus n ASCII ModBus) n obecneunBaeT cBA3b No kabento B rpynne
N3 HECKONbKMX abOHEHTOB, OOUH U3 KOTOPbLIX MOXET ObiTb NepcoHarb-
Hbin komnbtoTep (MK), npu gnnHe nuHmum ceasm go 1200 m.

CkopocTtb obmeHa (ot 9600 fo 115200 bop), a Takke napameTpsbl
CBSI3U yCTaHaBNMBAKTCA NporpamMmHo. 1o yMOn4YaHuio npu Bbinycke U3
NPoOn3BOACTBA yCTaHaBNuBaeTcst CKopocTb obmeHa 19200 bog.

1.5.5. XypHanbl

[Ana XpaHeHus YCTaHOBOYHbIX AaHHbIX B pacxogoMepe npeay-
CMOTPEHbI XXypHan CEPBUCHbIX AaHHbIX, XXYpHasl HaCTPOEYHbIX AaHHbIX
N XXypHan 4encTBun nonb3oBaTens.

B >xypHane cepBUCHbIX AaHHbIX (OUKCUPYIOTCA 3HaYeHUsa napameT-
poB, OOCTynNHble ANdA pefaktnpoBaHua B pexume CEPBUC. XypHan
nmeet rnyduHy go 1000 3anucen. [Nocne ncuepnanna rnybuHbl XypHa-
na coxpaHeHne HOBOW 3anvcy NpoucxoauT NoBepx nepsou (Mo Bpeme-
HW COXpaHEeHUs) 3anucu.

B XypHane HacTpoe4HbIX AaHHbIX (PUKCUPYIOTCS 3HaAYeHus1 napa-
MEeTpPOB, OOCTYMNHble ANA PefaKTUPOBAHUA B pexunme HACTPOWIKA.
XKypHan nmeet rmybuHy go 8000 3anucen. MNocne ncuepnanusa rnybu-
Hbl XXypHana OrnoKknpyeTcsa BO3MOXHOCTb COXpaHeHUs1 faHHbIX. CHAaTMe
GNOKNPOBKM BbIMOMHAETCS Ha 3aBOAE-U3rOTOBUTENE.
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[locTyn K >XypHany AeuUCTBUM NOoSib3oBaTesis NPonU3BOANTCA NO UH-
Tepdency ¢ NOMOLLbIO crieunanbHON nporpaMmmel «lMporpamma YTeHus
XXypHarnoB OeNCTBUIM NOSb30BaTENSAY.

1.5.6. KoHCTpyKUMA

Bua coctaBHbIX YacTen pacxogomMmepa, npuseneHsl B [NpunoxeHun
A, rabapuTtHbix ummtatopos MNP — B Mpunoxenun b.

MpoToyHas YacTb pacxogomMepa, B 3aBMCMMOCTU OT Buaa NpucCo-
eanHeHust K TpybonpoBoAY, BbINOMHAETCS B pa3HbIX KOHCTPYKTUBAX:

- noa npucoeguHeHne Tuna «canasudy» (DN10-DN150), korga MNP ¢ no-
MOLLbIO LWINWAEK 3aXnMaeTcs mexay AByMs dpriaHuamu, NpuBapeHHbI-
MM K KOHLLam TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

- donaHuoBaHHoM (DN20-DN300), korga dpnaHubl MNP kpensatca 6onTta-
MU K OTBETHbIM (hriaHuam Tpybonposoaa.

BHYTpEHHSAS MOBEPXHOCTb MPOTOYHOM YacTu B 3aBUCUMMOCTM OT
HasHa4yeHus pacxogomepa dyTepyeTcs PTOPONIacToM UMM nonuype-
TaHOM.

Ha Ttopuesble nosepxHocTu MNP ¢ cyTtepoBkon dToponnactom
ANs NpefoxpaHeHus ee B MNpoLecce TPaHCNOPTUPOBKU, XpaHEeHus,
MOHTa)a 1 3Kcnslyatauum yCcTaHaBnMBalTCs 3alUTHbIE KOMbLa.

BHumaHue! 3awyumHbie konbua ucnosiHeHusi [TIPO®U - xx2MA

(aepeccusocmolikoe) npedHa3Ha4YeHbl Osis1 npedoxpaHeHusi ghmo-
ponnacmoeol ¢ghymepoeku om Oeghopmayuu npu mpaHcrnopmu-
poeaHuu u XxpaHeHuu U OOJLKHbI 6bImb yOarneHbl Hernocpeo-
CmeeHHO neped MOHMa)KoM Ha mpy6onpoeod.

MabaputHbin umntaTop MNP ncnonedyetca Bmecto SMP npu npo-
BeJEHNN MOHTaXHO-CBapO4YHbIX paboT, a Takke npu OTrnpaBKe pacxo-
AoMepa Ha Nepuoanyeckyto NoBepky Unu B peMoHT. [abaputHble nmu-
TaTopbl MOryT ObITb n3rotoBneHol n3 yrnepogucton (Ct.20) unn He-
p>xxasetowien ctanu. immtaTopbl NOCTaBNAKTCA NO 3akaasy.

AnameTpbl 3alWMTHBLIX KONel, npu WMCNonb3oBaHuMKM riaHueB Mo
FOCT 33259 ucnonHeHus F obecneumBaldoT COOCHOCTb BHYTPEHHErO
kaHana MNP 1 oTBeTHbIX hniaHUeEB.

Kpome Toro, Hanumuume y s3awmnTHbIX konew, donaHuosaHHbIx [MM1P 3a-
3emMnaWero nenectka obecnevnBaeT dNEeKTPUYECKUIA KOHTAKT pacxo-
AOMEPOB C U3MEPSAEMOW XMUAOKOCTLIO MPU UX MOHTaXe B MNacTUKOBLIE
(meTannonnacTukoBble) TpPy6oNpoBOabI.

Bnok namepeHnsa 6e3 nHaMkatopa cogepXuT nnatbel mogynen ob6-
paboTkM n kommyTaumu. Moaynu pasmelLarTcsi HENOCPEeACTBEHHO B
kopnyce BU n coegunHaoTca mexay cobon yepes pasbem. bU ¢ nHam-
KaTopoM OOMNOSTHUTENBHO COAEPXUT B KpbILLKe Kopnyca (nepegHen na-
Henu) mMoaynb MHAWKaUMM C MHAMKATOPOM, COEAMHSIEMbIA C MOAyfNeM
KoMMyTaumn curHanbHbiM Wwinendom. Kopnyc BU BbinonHseTcs us me-
Tanna. KpbllwKa coegnHseTca ¢ KOpnycom Mpu MOMOLLM HUXHEWN MOBO-
POTHOW NETNN U CKPENNSeTCa C HUM BUHTaMM.
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Koxyx MNP n nonas crtonka, Ha kotopon kpenutcsa bW, BbinonHe-
Hbl U3 MeTanna. BoamoxeH passopoT BW Bokpyr ocn ctomkm Ha 90°,
180° unn 270° no 3akasy npu BbINycke U3 NPON3BOACTBA.

BBog kabens nuTaHus n kabens uMHTepdgelica OCyLecTBRsieTcs
Yyepes ABa MeTannnyecknx kabenbHbix BBOAA.

KnemmoWl 3alMTHOro 3a3eMreHusl pacxodoMepa CNyXUT BUMHT Ha
ocHoBaHuK BU, k kKOTOpOMy KpensiTcs anekTpuyeckme NpoBOOHWKN ANs
coeanHeHusi ¢ oTBEeTHbIMK doriaHuamm Tpybonposoaa.

1.6. MapkupoBka u nnomoéupoBsaHue
1.6.1. Ha nepegHei naHenun 6noka namepeHns OMP ykasbiBatoTcs (puc.4):
- HaumMeHoBaHMe n obo3HayeHme npmbopa;
- TOBApHbI 3HaK N3roTOBUTENS;
- 3HaK yTBEpXOeHWst Tuna cpeacTsa U3mMepeHus;
- BUA UCNOMNHEHUS;
- TMnopasmep AMP;
- HaNpshXeHne NMTaHusa pacxoaomepa;
- MakcMMarbHOe AaBrieHne 1 Temnepartypa usMepsaemMon XnakocTu,
- CTeneHb 3alnThl pacxogomMepa.

HavuMeHoBaHue npubopa  obo3HaveHune npudopa

s \\ // \/ 3HaK yTBepXxXaeHus
OCHOBHblE - 7 N TUNa cpeacTea
XapaKTepUCTUKY \ B3MET M ©/ n3MepeHns
pacxoaomepa PACXO[OMEP - CYETUMK SNEKTPOMAFHUTHBIN

HanpsikeHune nutaHus

ToBaprIVI 3HaK MakcumanbHoe faBneHuve
~

TemnepaTypa XMAKOCTH...

¢)Mpr| - M3rOTOBMTeng \ CTeneHb 3al.l.lVITbI...............................

Z

(.

nPO®N-212 MO

BWUL, UCNOMHEHUS Tunopasmep AMP

Puc.4. Bua mapkupoBKU pacxoaomepa.

3aBoAcKOM HOMEp yKasaH Ha Wwurnbhe, pasMeLLeHHOM Ha Kopryce
BU.
Ha kopnyce B/ mapkupoBaH repmoBBof kabensi nutaHna =24 B.

Pacxogomepsl, npegHasHayeHHble s NOCTaBKM Ha OOBLEKTbI UC-
Nnonb30BaHUA aTOMHOW 3HEepruun, OOMNOMHUTENbHO MapkmpytTcs 060-
3HavyeHuem AC-6 Ha BI.
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1.6.2. Nocne noBepkn pacxogomepa NnoMbupyeTcsa KOHTakTHasa napa 6noka
n3mepeHusi, paspellamwas Moandukaumo KanmbpoBOYHbIX NapameT-
pOB.

1.6.3. KoHTakTHaa napa ©Onoka m3amepeHus, paspeluarowias mMoamdukaumo
CEepBUCHbIX NapamMeTpoB, MOXeT BbITb onnombupoBaHa nocne npose-
AEHNS NyCKOHanaao4YHbIX pabor.

Kpome Toro, onsg 3awmrbl OT HECAaHKUMOHNUPOBAHHOIO AOCTyNa npwu
aKkcnnyaTauum MoryT ObiTb OnnoMOMpoBaHbl ABa KpPeMNeXHbIX BUHTA
KpbILWKW Kopryca 6rioka nsmepeHus.
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2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyuoHHbIe OrpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusa pacxogomMepa [OoSbKHa MpoM3BOAUTLCA B YCIOBUSX
BHELLHMX BO3AENCTBYIOLWNX (PAKTOPOB, HE NPEBbILLALWLNX A0NYCTUMbIX
3Ha4YeHUn, OroBopeHHbIX B 1.1.2.8.

Pacxogomep MoOXeT ycTaHaBNMBaTbCSA B BEPTUKaNbHOM, FOPU30OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hanuuve rpsa3eBUKOB MK cneum-
anbHbIX PUNLTPOB He 06s13aTeNbHO.

ToyHasa n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npw Bbl-
nosiHeHun B mecte yctaHosku MNP crneayrowmx ycnosumn:

- OTCYTCTBYET CKOMNMeHne BO3ayxa;

- DaBreHne XMOKOCTU UCKIoYaeT razoobpa3oBaHue B TpybonpoBoae;

- Ha Bxoae u Bbixoge [P umeloTcss NPAMONUHENHbIE Y4YacTkn Tpybo-

nposoga cooTBeTcTByowen AnnHel ¢ DN, paBHbiM DN [MIMP. Ha atux
yyacTKax He OO0SMKHO OblTb HUKAKMX YCTPOMCTB WIIN 3NIEMEHTOB, BblI3bl-
BaOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUOKOCTY;

- BECb BHYTpPeHHUN obbem kaHana [P B npouecce paboTbl pacxoao-

2.1.4.

Mepa 3anoJyiHeH XXNAKOCTbHO,

HaNPsXXeHHOCTb BHELLUHEro MarHUTHOrO MoMns NPOMbILUNIEHHOW YacTOThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaemcs Ha ecex amanax pabomsi ¢ AMP
KacambCsi pykamMu 3J71eKmpo0oe, HaxoO0siWuxcsi 80 8HYMPEHHeM
kanHane [1l1P.

PekomeHgauuun no BbIGOpy MecTa yCTaHOBKW M MpaBuia MOHTaxa
(aemoHTaxa) pacxogomepa, onncaHve Habopa 3nemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutenbHon apmatypbl «B3JIET KMA» ns-
NoXeHbl B [JOOKymMeHTe: «Pacxogomep-cyeTumk SneKTPOMarHUTHbIN
«B3INET 3M». UcnonHeHnsa NMPOPU-xxxMx. NHCTPYKLMA NO MOHTaxy.
WKCAO.407112.000 M».

BHUMAHMUE! He donyckaemcs c [P, ¢pymeposaHHoO20 ¢ghmo-
pornsiacmomM, cHUMamb 3aujumiHbie Kosibua Ha epemsi 6onee 10
MUH.

Tuvn 1 coctaB KOHTPONMPYEMOW KNOKOCTU (HanmMymMe M KOHUEHTpauus
B3BECEW, MOCTOPOHHMX XUAKOCTEN U T.M.), PEXUM paboTbl U COCTOSIHUE
TpybonpoBoaa He AOMKHbI NPUBOANTL K MOSIBNEHWIO OTNOXEHWN, BrK-
AWKUX Ha paboTOCNOCOOHOCTL U METPOSIorMYeckne XapakTepucTUKu
pacxogomepa.

HAns obecnevyeHusi pabomocnocobHocmu pacxodomepa 6 cu-
cmemax, ucrnosib3yrouwux no KakumM-nubo npuvyuHam y20JIbHble
¢unbmpbi, He06x00uUMO cs1edumb 3a UX UCMPasHOCMbIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awmMTHOro 3asemneHus npubopa onpegenseTca B
cooTBeTCTBUM C TpeboBaHmamu masbl 1.7 «[lpaBun yctponcTea
9NEKTPOYCTAHOBOK» B 3aBMCMMOCTM OT HamnpsbkeHUs1 NUTaHus U ycrio-
BU pasMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOMHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMEen no yCTPOMUCTBY MOJSIHME3ALMTbI 30aHUN,
COOPYXXEHUA N MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxageHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHseT npMbop OT BbiXxOA4a U3 CTPOSA NpU Hann4ymm
MOSTHUEBbLIX Pa3psaaoB.

TpeGoBaHUs K YCrNOBUSIM 3KCMnyaTauum M BbIBOpYy MecTa MOHTaxa,
npvBeAeHHble B HaCTOsILLEN 3JKCniyaTauMOHHOW AOKYMEHTauuKn, y4u-
TbIBalOT Haubornee TUNUYHbIE BHELLHME hbakTopsl, BrusLlmMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb UM BO3HWUKHYTL B
npouecce ero akcnnyartauuMm BHELIHWE dakTopbl, He noagaoLmecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKe MMM NPoBepke M KoTopble Mpo-
n3BoauTeNb He MOT Y4ecTb Npu paspaboTke.

B cnyyae nposiBneHunsi nogo6HbIx hakTopoB creayeT yCTpaHUTb UX
NN HaNTU MHOE MECTO 3JKCnnyaTauuu, rae AaHHble hakTopbl OTCYT-
CTBYIOT UNW He OKa3blBaOT BNMSHWSA Ha paboTy usaenus.

2.2. Bbibop TMNopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Boibop TMnopasmepa pacxogomepa onpegensierca guana3oHOM pac-
xogoB B TpybonpoBoae, rae byaet yctaHasnueatbes MNP, Ecnn gua-
nasoH pacxodoB AN AaHHOro TpybonpoBoaa yknagblBaetca B Anana-
30H pacxodoB HecKosbkux TunopasmepoB OMP, To onpegensaTb Hyx-
HbIi TUNOpPa3Mep PeKOMeHOyeTCs UCXOAS U3 3a4aHHOro nNpeaenbHOro
3Ha4yeHus NoTepb Hanopa.

Ecnn 3HadyeHne DN BbibpaHHoro tunopasmepa 3MP meHblle 3Hade-
Hus DN Tpybonposoaa, Kyaa npeanonaraetcs ycraHasnusaTth [MMP, To
ANA MOHTaxa B TpybonpoBo4 WCMOMb3YKTCHA NepexofHble KOoHyca
(koHdpy30p 1 Anddy3op).

Onpepenutb rmgpasnuyeckne notTepu Hanopa B cucteMe <kKoHqy3op —
MrP — guddysop>, NpMBEAEHHON Ha PUC.5, MOXHO MO HWXenpuse-
JEHHOW MeToauKe.

McxogHble gaHHble ons onpepneneHna notTepb Hanopa:

- 06bEMHBIV pacxo XUAKOCTW B AaHHOM TpybonposBoge -Q  [M3M];
- DN noaBogsiero Tpybonposoaa -D1  [mwMm];
- DN P -D2  [mm];
- DN oTBOAasuero Tpybonposoaa -D3  [mMm];
- Yros1 KOHYCHOCTW KOH(py3opa -ou  [rpaa);
- yrosn KoHycHocTu auddysopa -a3 [rpaa);
- ANvHAa NPSIMOSIMHENHOrO yyYacTka -1 [MMm].
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DH DN l. Dm
| |
o/2 | o2
1 — KOHgby30p;
2 — [10/IHOMNPOXOOHas wapoesas 3ad8uxKa;
3 - TIrP;
4 — dugbgpy3zop.

Puc.5. Cxema Tpy6onpoBoaa B mecte yctaHoBku [MIP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUMNY CYneprno3vuun CyMMmapHble MoTepwu
Hanopa hu B cucteme <koHdgysop — MNP — anddysop> cknagbiBatotca
N3 MEeCTHbIX NoTepb Hamnopa B KOHAY30pe hu1, NPSAMONIMHENHOM y4acT-
ke (anvHon 1) huz n guddysope haus.

MoTepun Hanopa B KOHQYY30pe onpeaenstTcs no rpaduky puc.6a,
roe V2 — CKOpOoCTb MOTOKa >XMAKOCTU B NPAMONMHENHOM y4yacTke. [pa-
UK 3aBUCMMOCTM MOTEPLb Harnopa OT CKOPOCTU MOTOKa paccyuTaH gng
yrna KOHyCHOCTWU KOHpy3opa ou = 20°. [Ina onpegeneHnss CKOpocTu no-
TOKa XXMAKOCTU MO 3Ha4vyeHuto obbeMHoro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpacmkom puc.7 nnm popmynomn:

_ Q(MSIH) e
V(M/C)_O,Q-E-DNZ(MM) 10°.

MoTepn Hanopa B NPSMOMMHEMHOM Yy4acTKe onpeaensatTca no
rpadouky puc.66. Mpaduk 3aBUCMMOCTM NOTEPL Hamopa OT CKOPOCTU
NMOTOKa pacCyMTaH Afs OTHOLLEHUN ASIMHbI NPSAMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpeaensnTca no rpadpuky puc.6s.
"padhmk 3aBMCUMMOCTN MOTEPb HamMopa OT CKOPOCTM MOTOKA paccyuTaH
ANSA yrrna KoHycHocTu gnddpysopa oz = 20° 1 OTHOLEHUN HanbornbLIero
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.
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a)

h,1, M Boa.CT.
0,4
0,35 -
0,3 -
0,25 -
0,2 1
0,15 -
0,1 -
0,05 -

h,,, M Bog.cT. /D,
12
10 1 30
25

81 20

6 15

4

2

0

1 12 v,, mlc
0)

h,s, M Boa.CT.

3 ; ; ; ; ; ; ; ; ; ; D4/D,
T T AT ST SO 5% -

2 1 125
1,5 1 2,0

1 -
0,5 1

0 -

1 12 v, mic
B)

Puc.6. Mpacdhukun 3aBucumocTen notepb Hanopa B KOHdy3ope (a), npsamonu-
HeMHOM yu4acTke (6) u audcdysope (B).
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Puc.7. pacpumk 3aBUCUMOCTU pacxoa XUAKOCTU OT CKOPOCTU NOTOKa AnA
pa3nnyYHbIX 3HaYeHun DN.

NMPUMEYAHNA:

1. MO gna npoBeAeHUs YTOYHEHHOrO pacyeTa NOTEpPb Hanopa B CUCTEME
<koHdpy3op — MNP — gudpdysop> «PacyeT rugpaBnmyeckmux notepb» u
PykoBoacTtBo nonb3oBatens «Metoamka nogbopa MCNONMHEHNA pacxo-
nomepa B3NET 3P NNANT M» pa3MelleHbl Ha caiiTe no agpecy:

https://vzljot.ru/catalogue/izmerenie_raskhoda zhidkostey/elektrom
agnitnyy metod izmereniy/vzlet_er layt m s _mezhpoverochnym inter
valom 6 let/

2. PykoBoacTtBo nonb3oBatensa «Metoauka nogbopa MCNOMHEHUA pacxo-
nomepa B3NET 3P NAUT M» npurogHa ans nogbopa u pacyerta no-
Tepb noboro pacxogomepa MK «Banety.

2.3. NMNoarotoBKa K padoTe

2.3.1. Mepsbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxogoMepom LOrnyckaeTcss nepcoHars, U3yuYmBLUUA SKC-
nryaTaunoHHY JOKYMEHTauUuo Ha nsgenue.

2.3.1.2. [pn noaroToBKe U3LENUS K UCMONb30BaHMIO U B MpoLecce aKcnsyaTa-
UMM OoSmkHbl cobnogaTtbes «lpaBuna TeXHUMYECKOW aKcnnyaTauuum
3MEKTPOYCTAHOBOK noTpebutenen» n «MexoTpacnesble npasuna mno
oxpaHe Tpyaa (MpaBuna 6e3onacHOCTU) NpW aKCAnyaTauum dNeKTpo-
YCTaHOBOKY.

2.3.1.3. lpwn npoBegeHnn paboT ¢ pacxogoMepoM onacHbiMU hakTopamu nd
YyerioBeka ABMAOTCA:

- HanpshkeHne NepemMeHHOro Toka (C AeNCTBYHOLMM 3Ha4YeHnem o 264 B
yactoTon 50 u);

- fasneHuve B Tpybonposoge (ao 2,5 Mra);
- Temnepartypa paboyen xunakoctn (go 150 °C);
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2.3.1.4.

2.3.1.5.

2.3.2.

2.3.3.

2.3.4.

apyrue aktopbl, CBA3aHHbIE C Npodunem n cneundunkon odvekTa, rae
NPOU3BOAUTCA MOHTaX.

3anpellaeTca MCnonb3oBaTb pacxofoMepbl Mpu AaBneHun B Tpybo-
nposoae 6onee 2,5 Mra.

B npouecce paboT No MOHTaxy, NyckoHanazake Unm peMoHTY pacxomno-
Mepa 3anpeLyaeTcs:

Nnpon3BOoaAnNTb NOAKIMIYEHUA K pacxogomMepy npu BKIKOYEHHOM NMUTAaHUN;

MOHTaX M JEMOHTaX pacxogomepa u3 TpybonpoBoga 4O NOMHOMO CHs-
TUS faBreHus Ha yyacTke TpybonpoBoaa, rae nponssoasatcs paboTbl;

MCMNoJyib30BaTb SJ'IeKTpOI'IpVI60pr N BNEKTPOUHCTPYMEHTbI 6e3 nogknto-
YeHNA X KopnycoB K Marnctpanum 3almTHOro 3a3emMrieHnd, a Takke nc-
NnoJsib3oBaTb NepeyvncrieHHble yCTpOVICTBa B HENCMPABHOM COCTOAHUN.

Mpwn BBOAE B akcnnyaTaumo OMP gomkHO ObiTb NPpoOBEPEHO:

COOTBETCTBME HanpaBlneHUsi CTPenkM Ha Kopryce pacxogomepa
HanpaBneHuo NOTOKa XNAKOCTU B TpybonpoBoae;

COOTBETCTBUE [OJIMH MNPSIMOSIMHEMHbIX Y4acTKOB Ha BXO4E M BbIXode
SMP;

NpaBWUibHOCTb MOAKMIOYEHUST pacxo4oMepa M B3auMOLEWCTBYHOLLEro
obopynoBaHMs B COOTBETCTBUM C BblIOpaHHON CXeMOW;

NnpaBuUJIbHOCTb 3aJaHHbIX PEeXMOB pa6OTbI BbIXOOO0B pacxogomMepa,

COOTBETCTBME HaNpAXeHnA nNnTtaHna 3agaHHbIM TEXHUYECKNUM XapaKTe-
PUCTUKaM.

Pacxogomep npv NepBOM BKIHOYEHUWM UK Nocre ANUTENbHOro nepe-
pbiBa B paboTe roToB K 3KCnnyaTauun nocre:

NOSTHOrO MpeKpaLLeHNs ANHAMUYECKUX TMAPaBNNYECKMX NPOLECCOB B
TpybonpoBoae, CBSA3aHHbIX C UIBMEHEHMEM CKOPOCTU U pacxoa >KUAKO-
CTV (NpY ONOPOXHEHUN UMK 3anofiHEHUN TpybonpoBoaa, perynmpoBke
pacxoga v T.n.);

30-MuHyTHOM NpombIBkM TP NOTOKOM XWAKOCTY;
30-MUHYTHOro nporpesa pacxogomepa.

Mepen BBOOOM B 3KCMNyaTauuio pekoMeHayeTcs onnombupoBaTb pac-
X0O0Mep U 3aaBWXKKM Bannaca (npy ero Hanuyum).
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

CunTbiBaHME MHOpMaLMK

CaaHHbIN B 3KCnnyaTauuio pacxogoMep paboTaeT HenpepbiBHO B
aBTOMaTMYECKOM peXnMe.

MHdopmauns o6 mamepsiembix napameTpax U COCTOAHUM pPacxo-
Aomepa MOXeT CYMTbIBAaTbCA C MHAMKaTopa (C aBTOMaTU4ecKum Wnm
NPUHYANTESIbHBIM NEepeKnioYeHneM MHAUKaUuKM), ¢ yHUBepcanbHbIX U
TOKOBOIO BbIXO40B, MO nocnegosaTensHoMy uHTepdency RS-485.

[oaupoBaHue

[loavpoBaHMe C MOMOLLbI pacxodoMepa MOXET OCYLLEeCTBIATLCS
OOHUM M3 OBYX CnocoboB: 3apaHee 3a4aHHOro 3HayeHusl 4o3bl UNv B
«CTapT-CTOMHOM» PexunMe.

[nsa nos3vpoBaHus 3a4aHHOrO 3HaYeHUss HeoGxoaMMo npeaBapu-
TENbHO 3TO 3Ha4YeHue 403bl MPOorpaMMHO BBECTU B pacxogomep. Hauu-
HaeTcs MpoLecc A03MPOBaHMSA MO CUrHany, MOCTyrnMBLUEMY Ha BXOA
ynpaeneHus, unu no komaHge CrtapT, NOCTynMBLUEN NO nocreaosa-
TEeNbHOMY MHTEpPMENCY, 3aKkaHUMBaeTCs — aBTOMaTU4ecku nocrne Habo-
pa 3a4aHHOro 3Ha4YeHus 403bl.

B «cTapT-cTONMHOMY» pexmnme npouecc A03MPOBaHUSA HauMHaeTcs
no NepBOMYy CurHany, NoCTynuBLLUEMY Ha BXOZ, yNpaBreHusi, UNn rno nH-
TepencHon komaHge CtapT, a 3akaHYMBaeTCs — MO BTOPOMY curHany
Ha Bxofe ynpasneHus unu no komaHae nHtepdenca Cron. na obec-
neyeHusi paboTbl pacxogomepa B «CTapT-CTOMHOM» pexuMme Heobxo-
ANMO YCTaHOBUTb 3HAaYeHNe 3a4aHHOWM 403bl, PaBHOE HYIHO.

MO OKOHYaHWIO A03MPOBaHUSA Ha YHUBEPCAribHbIX BbIXOA4AX MOXET
ObITb ChOPMUPOBAH UMMYNbLC U/UNKU NOMMYECKUI CUrHanN gng ynpasne-
HUSA UCNONHUTENBHLIM MEXaHU3MOM.

YcTaHOBKa oTCce4Yek no N3MEepPEHNIO pacxona

OTceykn No M3MEepeHNo pacxona 3a4akTcs C MOMOLLBbK NapamMeT-
poB: Mo HapacTaHuto 1 Mo yobiBaHUIO, a Takke OTceyka 0 no uHau-
KaTopy.

Otceukn Mo HapacTaHuio 1 Mo yobiBaHMIO — 3TO NOPOroBble 3Ha-
YeHus1 pacxoda, HMXKe KOTopbIX (Npu M3MeHeHMM pacxofa B 60mbLuyo 1
MEHbLUYIO CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonfeHue obbe-
Ma, Bblgaya MMMynbCOB MU TOKOBOro curHana. Mpun aTom nHanumpyetcs
HyneBoe 3Ha4YeHne pacxoaa.

3HayeHne Kaxaowm M3 OTCeYeKk MOXET yCTaHaBnMBaTbCA B npeae-
nax ot 0 go 0,255-Quane ¢ anckpetoM 0,001-Quane. TNOBOE 3HAYEHME
npu Bbinycke n3 npoussoactea — 0,002-Qwaus.

OTtceuka 0 No MHAUKATOPY — 3TO 3HAYEHME pacxoda, HUXKe KOTO-
pOro MHAMUMPYETCS HyNeBoe 3HayeHne pacxoda, a HakornneHue obbe-
Ma, Bblaaya MMMynbCOB 1 TOKOBOrO CUrHamna npoaorkarTcs.

B pacxogomepe ans peBepCMBHOrO NOTOKA OTCeYkM cpabaTtbiBaloT
Kak npu NonoXuTeslbHOM, Tak U NpY OTpMUAaTENbHOM HanpaBneHumn Mno-
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Toka. CurHan HanpasJieHNA NOTOKa TakkKe U3MeHAEeTCA C y4eToOM YCTa-
HOBJ1E€HHbIX OTCEe4YeK.

2.4.4. YcTaHoBKa Nonb3oBaTeNbCKOro guManasoHa pacxoaa

B pacxogomepe Takke MOXHO YyCTaHOBUTb MUHMMarnbHoe (HMxHARA
rpaHuua) n makcumanoHoe (BepxHss rpaHuua) 3HayeHue ans pabo-
Yyero AuanasoHa pacxofa. 3HayeHus napameTpoB 3ajatTcs Kak abco-
NIOTHbIE BENWYMHBLI B eauHuuax usmepeHuss obbeMHOro pacxopga
(n/mun).

Ecnu nsmepeHHoe 3HadyeHue pacxoaa MeHblue HuxkHen rpaHuubl
unun 6onblue BepxHen rpaHuubl, Torga:

- NpoJoKaeTCa M3MepeHNe pacxoda 1 HakonmneHve oobema;

- hukecupyeTtca HewTaTHasa cutyaums n Ha KK otobpaxaeTcss CUMBOM H
unu B (puc.3a).

2.4.5. YcTaHoBKa napaMeTpoB unbTpa 1 aBTOMaTa yCTaHOBKWN pacxofa

B npubope npegycmoTpeHa BO3MOXHOCTb 06paboTku uamepwu-
TENbHOro cMrHana ¢ NoOMoLb unbTpa 1 aganTUBHOIO anropuTMa aB-
TOMaTa yCTaHOBKM pacxoga. KoHcTaHTa dunbTpa curHana pacxoga wu
napameTpbl aBTOMaTa yCTaHOBKM pacxoda OnpenensitoT Bpems peak-
unm npubopa Ha M3MEHEeHNe pacxoaa.

Mpwn BbiNyCcke W3 NPOM3BOACTBA yCTaHaABNMBAETCH 3HAYEHWE KOH-
CTaHTbl bmMnbTpa curHana pacxoga paBHOe 6 M BKM4YaeTcss aBTomart
YCTAHOBKM pacxoda C TUMOBbIMM 3HAYEHMAMW NapamMeTpoB. 3aBucu-
MOCTb BPEMEHW YCTaHOBMEHMSI 3HA4YeHUs pacxoga OT KOHCTaHThI
dunbTpa NpyY TUNOBbLIX 3HAYEHUSIX MapamMeTpoB aBTOMaTta YCTAHOBKM
pacxofa npvBeaeHa B Tabn.8.

Ta6bnuua 8
KoHcTaHTa counbtpa Bpems ycTaHoBreHusa 3HavyeHns pacxoga, ¢
curHana pacxoga ABTOMAT BKITHOYEH ABTOMAT BbIKIHY€EH

0 1 15
1 2 3

2 3 6

3 5 12
4 6 24
5 6 48
6 6 96
7 7 192
8 8 384

Mo Bonpocam Bbibopa NnapameTpoB unbTpa U aBToMaTta yCTaHOB-
Kn pacxoga obpallaTbCs K U3roToBUTENHO.

2.4.6. YcTaHOBKa napamMeTpoB KOHTPOSIS 3anofHeHnsa TpybonpoBoaa

B pacxogomepe peanusoBaHa oyHKUKUSA onpeaesnieHns 3anofnHeHns
TpybonpoBoaa n3MepsieMon XNaKoCTbHO.

lMepBnyHas HacTponka yHKUMM ornpeferieHuUss 3arofiHeHUs Tpy-
donpoBoga U3MepAeMOM XKMOKOCTbIO, BLINOSHAETCA Ha 3aBoje-
n3rotoBuTerne.
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Mpn paboTe C XUOKOCTSAMWU, OTMIMYAKOLLMXCA MO 3NEKTPUYECKOMN
NPOBOAMMOCTM OT 3aBOACKMX YCIOBWUA HACTPOWKW, peKoMeHayeTcs
NPOBECTUN HaCTPOWMKY NapamMeTpoB pacxo4oMepa B COOTBETCTBUN C pe-
KomMeHaauuamm, npusegeHHbIMu B NpunoxeHnn E.

2.5. Bo3MOXHble HEeMCnpPaBHOCTU N MeTOAbI UX YCTPaHe-

HUA

2.5.1. lNepeyeHb HeucnpaBHOCTEM W HeLUTATHbIX CUTyauun, AnarHoctupye-

MbIX pacxogoMepoM N UHOMUMPYEMBIX B BUAE COOTBETCTBYHOLLUMX CUM-
BOSIOB Ha 3kpaHe XKW, npueeaeH B Tabn.9.

Tabnuua 9
Koa
HEWCnpaBHOCTWN, Cop,ep»(aHme cobbITUA
HC
- AnnapaTtHasi HemcnpaBHOCTb. BeiBoanTcsa coobuieHne Owmnbka namMaTu.
10 Owmrbka npomepa onopbl
'H Pabounn pexxum 6e3 nHuumanmsaumnm
13 YpoBeHb BXOAHOrO cuUrHana Bbille AOMYCTUMOrO B HECKOMbKMX LMKnax
N3MepeHun
Q 3HayveHue pacxopa 6onblie Qmakc
1 3HauveHune Kp onga Beixoga Ne1 HEKOPPEKTHO
2 3HauveHune Kp onga Beixoga Ne2 HeKOppeKTHO
T 3HayeHne pacxoa BbILUMO 3a npegeribl yCTaBOK N0 TOKOBOMY BbIXOAY
H 3HayeHne pacxoa HVXe Nnorib3oBaTeNbCKOW rpaHnLbl
B 3HayeHne pacxoa BbllLe Mosib30BaTeNbCKOM rpaHnLbl
n 3HayeHne curHana 3oHAMPOBaHMA Bbllwe 3adaHHoro (nycras Tpyba)

MPUMEYAHWME. lMNMepenonHeHne xypHana HacTPOEeYHbIX NapameT-
poB oTobpaxaeTcs Tonbko B nporpamme « Monutop Banet NMpodu M».

2.5.2. MNpn gmnarHoCTMpOBaHUK arnnapaTHOM HeucnpaBHOCTM pacxogomepa,

nnbo HencnpasHocTen ¢ kogamu 10, 'H n 13 npekpawiaerca namepeHue
pacxoga u HakonneHue obbema. Npu nosBneHun nHamkaumm cooblue-
Hus Owmnbka namaTu, nnbo cumeonos !0, 'H npubop Heobxoanmo oT-
npaBnTb B PEMOHT.

2.5.3. B cny4yae uHgukaumm Opyrux CUMMBOSIOB W/MIM OTCYTCTBUN U3MEPU-

TenbHOM MHpopMauun cnegyeTt NPoOBEPUTD:

- Hann4me n cooTBeTCTBMe HOpMaM HanpaxeHme nntaHna Henocpena-

CTBEHHO Ha KlieMMax nntaHuna pacxogomMmepa n MCToOYHMKa BTOPUYHOIoO
NMNTaHUA;

- HAeXXHOCTb NOACOeANHEHUS Lienei NUTaHNS;
- HanMumMe XMOKOCTU U ee ABMXEHMS B TpybonpoBoae;
- OTCYTCTBME CKOMMEHMs ra3a B MecTe YCTaHOBKU pacxodoMepa;
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- KOPPEKTHOCTb 3Ha4eHui Kp, ycTaBoK Mo TOKOBOMY BbIXOAy, OTCEYEK Mo

2.54.

pacxody, HWXHEN U BEPXHEN rpaHuy, AuanasoHa M3MepsieMoro pacxo-
Aa. Mpn Heob6XxoaUMOCTU U3MEHUTb UX 3HAYEHMUSI.

Mpn nonoXxmnternbHbIX pesynbTaTax, NepevYncrieHHbIX Bbille npose-
pPOK cregyeT obpaTUTbCA B CEPBUCHBLIA LIEHTP (perMoHanbHoe npea-
CTaBUTENbLCTBO) UMW K U3rOTOBUTEMO pacxofgomepa Ansa onpeneneHuns
BO3MOXHOCTU €ro gasibHeunLen sKkcnyaTauuu.

Pacxopomep «B3JIET OM» no Bugy MUCMNOMHEHUS U C YY4ETOM YCrOBUM
3KCnnyaTauum oTHOCUTCS K M3Oenvam, PEMOHT KOTOPbIX MPOU3BOAUTCA
Ha cneumnanusMpoBaHHbIX NpeanpuaATUsX, nMbo  nNpeanpUSATUK-
nsrotosuTtene.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

3.1.2.

3.1.3.

BBeaeHHbI B 3KCnyaTauuio pacxogoMep pekoMeHayeTcs noaesepraTb
nepnuoanyeckoMy OCMOTPY C Lienbio KOHTPONS:

paboTocnocobHOCTM pacxoaomMepa;

cobntogeHnsa ycnoBumn aKkcnyaTauum;

HanNMunsa HanpsXXeHMs NUTAHNUS;

OTCYTCTBUSI BHELLHMX MOBPEXAEHMI COCTaBHbIX YacTen pacxogomMepa;
HaOEeXHOCTN SMNEKTPUYECKUX U MEXAHNYECKUX COEOUHEHWIA.

MepuroaMYHOCTb OCMOTPa 3aBUCUT OT YCIMOBUI 3KCnnyaTauumn, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Hedenw.

HecobGniogeHne ycnoBuid akcniyataumMm pacxogomepa B COOTBET-
cTBMM C pa3genom 1.2.8 MoxeT NpPUBECTUN K ero oTkasy Unm npesbille-
HUIO JOMYCTMMOrO YPOBHS MOMPELLHOCTN U3MEPEHUIA.

BHelwHNe noBpexaeHust Takke MOryT NPUBECTU K MPEBbLILLEHNIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN n3aenus unu kabens nuTaHus, cBs3n Heobxo-
AMMO 00paTUTBLCA B CEPBUCHbIN LIEHTP UMW perMoHarnbHoe npeacraBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AanbHenllen akcnnya-
Taumn.

B npouecce akcnnyataumm pacxogomMepa He pexe OOHOro pasa B rof,
pekoMeHayeTca NpoBOAUTL MPOMUNakTUYECKU OCMOTP BHYTPEHHErO
kanana MNP Ha Hannune 3arps3HeHu N/unu oTnoxeHun. [lonyckaercs
HanuMyue nerkoro HaneTa, KOTOPbIA JOMKEH CHUMATbLCA C MOMOLLbLIO YK-
CTON MSATKOM BETOLUW, CMOYEHHOW B BOJe.

Mpn HanUuMU OTMOXEHUA CYLLECTBEHHOW TOSWMUHbLI HEOBXO0AUMO
npons3BecT o4ncTky nosepxHoctn MNP n oTnpaBuTb pacxogomep Ha
BHeoYepeaHYo NOBEPKY.

OumnCTKYy OTNOXEHUN B ITOM Clydae PEeKOMEHOyeTCcs NpoBOAMTb

cpasy ke nocrne M3BreYeHuss pacxogomepa u3 Tpybonposoga ¢ NoOMo-
LLIbIO BOAbI, YUCTOW BETOLUM U HeabpasMBHbIX MOKOLLUX CPEeacCTB.

3anpewaemcsi npu o4yucmke omJioxeHui npombieamb [P
nod cmpyeu xudkocmu, nubo nozpyxams [P e xudkocmb, Oa-
JKe yacmudy4Ho!

Mpn oTnpaBke pacxogomepa Ha MOBEPKY MM B PEMOHT HEOOXoaMMo
nocne AeMoHTaxa O4YUCTUTb BHYyTpeHHWW kaHan [P ot oTtnoxeHun,
obpa3oBaBLUMXCSA B MpoOLECCe 3KChyaTaumm, a Takke OT OCTaTKOB pa-
bouen xumgkoctn. Ocmamku a2peccusHOU XUOKOCMU OOJIKHbI
6bImb Helimpasiu3oeaHsbl.

Mpy MOHTaxe U OEMOHTaXe pacxodomMepa Heobxoaumo pyKoBOA-
CTBOBAaTLCHA MHCTPYKLIME MO MOHTaXy pacxoaomMepa.
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OTnpaBka pacxogomepa Ans NpoBeAeHus NoBepkU, NIMbO peMoHTa
AOMKHa Mpou3BOAMTLCA C MacnopToMm pacxogomepa. B conposoau-
TenbHbIX JOKYMEHTax HeoOXOAMMO ykasblBaTb MOYTOBbLIE PEKBU3UTHI,
TenedoH n akc oTnpaeBuTens, a Takke cnocob n agpec obpatHon go-
CTaBKM.

3.2. NNoBepka

Pacxogomep npoxoauT NepBuYHYH NMOBEPKY NpW BbIMycke U3 Npo-
N3BOACTBA W MOCre peMoHTa, nepuoanyeckme — B npoLecce akcnnya-
Tauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomepa NPon3BOaUTCSA B COOTBETCTBUU C LOKYMEH-
TOM «Pacxogomep-cHeTuumK anekTpomarHuTHbIn «B3JIET SM». Ucnon-
HeHusi [TPO®U-xxxMx. PykoBoactBo no akcnnyatauuwn. Yactb Iy
LWKCaO.407112.000 P3.
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4. YIIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep, YKOMMNNEKTOBaHHbLIN B COOTBETCTBUN C 3aSBKOW, YNaKoBbI-
BaeTcs B uHamemayanbHyto Tapy kateropum KY-2 no NOCT 23170 (ko-
pO6Ky 13 roppmMpoOBaHHOIO KapToHa, NMMBO AepPEBAHHBIN ALLKK).

MpucoeamHuTenbHas apmaTtypa MOCTaBMseTCs B OTAENbHOW Tape
pOCChINbIO NN B cbope Ha OAUH UMM HECKOSNBbKO KOMMIEKTOB.

4.2. XpaHeHne pacxogomepa OOMMKHO OCYLLECTBIIATLCA B YNaKOBKE U3roTo-
BUTENSA B CYXOM OTanMBaemMoM NOMELLEHUN B COOTBETCTBUN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOJDKHO ObITb TOKONPOBOAALEN NblIM, NApOB KACIOT U LWerioyen, a
TaKkKe rasoB, BbI3bIBaAKOLLNX KOPPO3NIO N paspyLUAIOLLMX N30NALUIO.

Pacxogomep He TpebyeT cneynanbHOro TEXHUYECKOro obcnyxmnea-
HUS NPU XpPaHEHWUMN.

Mpun ncnonb3oBaHMK cneumanbHOM Tapbl A4S ycrnosuin KpanHero
CeBepa ycnoBusa xpaHeHUst MOTyT BbITb yYCTaHOBSEHbI NO rpynne 3
(»3) no TOCT 15150.

4.3. PacxogomMmepbl MOryT TPaHCMNOPTMPOBATbCA aBTOMOOUITbHBIM, PEYHbIM,
Xenes3HoA40POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNIOAEHNM CReayoLnX YCIOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBISIETCS B 3aBOACKOW TapeE;
- OTCYTCTBYET NpsiMOe BO3AENCTBUE BRaru;

- Temnepartypa He BbIXoauT 3a npeaensl oT MuHyc 50 go 50 °C;
- NPU MCNOMb30BaHMN crieumansHon Tapbl anga ycnosui KpanHero Cesepa
- 0T MuHyc 55 go nntoc 70 °C;

- BNaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype go 35 °C;

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

- yoapbl CO 3Ha4YeHreM NMKOBOro YCKopeHus Ao 98 m/c?;

- YNOXEeHHble B TpaHCNopTe u3aenus 3akpenneHbl Bo u3bexaHune nage-
HUSA 1 coyaapeHuii.
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NMPUNOXEHUE A. Bua pacxoaomepoB pasfniMyHbIX UCMOSTHEHUU U
TUNopa3mMepoB.
140*

" 3 115* ; S7*
@ & T ”’ﬁl
samET oM @) 1
] 6

PACXO[IOMEP-CYE TY/K BMEKTPOMATHUTHbIV

)

A

Hanpsxesue NUTaHuA............=24B; 0,2A
5 2

MakcumansHoe aaeneH
Temnepatypa KuaKocTH. 150 °C
Crenetb 3aU Thl.........

@ EBAET

—

H*
\‘
=

S

@

Y

L* AA

* - CNpaBOYHbIV pa3mep

1 — uHOuUKamop (npu Hanu4uu); 2 — 610K UMepeHus; 3 — nepeauyHbIl rnpPeob-
pasosamerib pacxoda; 4 — 3auumHble Konbua; 5 — 2epmoeeod kaberisi ces3u;
6 — 2epm0o8800 kaberns numaHusi;, 7 — anekmpu4yeckue rnposodHuUKU Oris co-
eOuHeHus kopriyca OMP ¢ mpyb6onposodom; 8 — anekmpodsbl.

Puc.A.1. Bug pacxogomepa ncnonHenus MPO®U-x1xMx ™), Tun npucoeau-
HEeHUS1 — KCOHABUYY.

") MPO®U-11xMx — 6e3 uHamkaTopa;
MPO®U- x11MU — pyTepoBaH nonuypetaHom 6e3 3alnTHbIX KoneL;
MPO®U- x12MA — hyTepoBaH PTOPONNACTOM, MOHTaX 6e3 3aLNTHBIX KOMneLl.

Ta6bnuua A.1. MaccorabapuTHble XapakTepuCcTUKM pacxogoMepoB UCNOSHe-
Hun NMPOPU-x1xMx

L*, Mmm Macca,
DN d*, Mmm D*, mm D1*, mm C 3alLUUTHbIMU 6e3 3alUTHbIX H*, Mmm He Gonee,
Konbuammn Koneu, Kr
10 9,5 34 60 93 85 206 1,19
15 14 39 60 93 85 206 1,19
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MpogomxkeHne Tabnuubl A.1.

20 19 50 73 114 106 220 1,74
25 24 57 73 114 106 220 1,79
32 29 65 83 124 116 230 2,19
40 39 75 89 134 126 235 2,54
50 48 87 102 154 147 250 3,39
65 61 109 121 175 167 267 4,64
80 74 120 140 175 167 286 5,79
100 90 149 159 216 208 305 9,49
150 139 202 219 236 228 365 15,69
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Note @dl

D1*

* - CnpaBOYHbIN pasmep

1 — 650Kk usmepeHusi; 2 — nepeuyHbIl npeobpasogamersnb pacxoda; 3 — 3a-
wumHble Kosnbua, 4 — eepmoegod Kabernis cessu; 5 — eepmosgod kabens nu-
maHusi;, 6 — anekmpu4deckue npo8ooOHUKU Ornsi coeduHeHus Kopriyca OMP ¢
mpy6onposodom; 7 — G0NONHUMEbHbIU 3a3eMsauwul anemeHm; 8 — anek-
mpoOokl.
Puc.A.2. Bua cobnaHuoBaHHbIX pacxogomepoB ucnosnHeHuin MPOPU-x2xMx ™
TunopasmepoB DN20...DN150.

™) NPO®U-12xMx — 6e3 uHamkaTopa;
MPODU- x21MU — pyTepoBaH nonnypetaHom 6e3 3alLnNTHbBIX Konel;

MPO®U- x22MA — cbyTepoBaH hTOpONIacToM, MOHTaX 6e3 3aLlMTHbIX Konewy,

Ta6bnuua A.2. MaccorabapuTHble XapakTeEPUCTUKU pacxog4oMepoB UCNOSTHe-
Hun MPO®PU-x2xMx TunopasmepoB DN20...DN150

L*, Mmm
Macca,
DN d*, Mmm | D*, MM | D1*, MM 6e3 samTHBIX | P* iy N | He 6onee,
C 3aLlUTHLIMM konedu, Kr
KonbLamm thyTepoBka
nonuypeTaHoM
20 19 50 105 158 150 236 4 3,8
25 24 57 115 158 150 241 4 4.0
32 29 65 135 202 194 257 4 5,8
40 39 75 145 202 194 265 4 7,0
50 48 87 160 203 195 279 4 8,9
65 61 109 180 220 212 299 8 11,4
80 74 120 195 230 222 316 8 14,1
100 90 149 230 251 243 343 8 20,0
150 139 202 300 324 316 408 8 36,4
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s [ /(0

* - CnpaBOYHbIN pasmep

1 — 6510k usmepeHusi; 2 — rnepeuYHbIl npeobpasogamersb pacxoda; 3 — 3aUUMHbIE
Konbua, 4 — 2epmoesod Kaberns ces3u; 5 — eaepmosgod kabesns numaHusi; 6 — arek-
mpuyeckue rnpoeoOHUKU Orisi coeduHeHusi Kopriyca OMP ¢ mpybonpoeodom; 7 —
351ekmpo0bl; 8 — peiM-6o51m.
Puc.A.3. Bua cobnaHuoBaHHbIX pacxogomepoB ucnosnHeHun MPODU-x2xMx ™
TunopasmepoB DN200, DN300.

™) NPO®U-12xMx — 6e3 uHamkaTopa;
MPODU- x21MU — pyTepoBaH nonnypetaHom 6e3 3alLnNTHbBIX Konew;
MPO®U- x22MA — cbyTepoBaH hTOpONIacToM, MOHTaX 6e3 3aLlMTHbIX Konedy,

Tabnuua A.3. MaccorabapuTtHble XapakTepUCTUKN pacxoaoMepoB UCMOSHe-
Hum NMPOPU-x2xMx Tunopasmepos DN200, DN300

L*, Mm Macca,
DN | d*, mm | D*, MM |D1*, MM|c sawmtHbimm| 6es sawntibix | H, MM | N |He Gonee,
Konbuamu Konevy, Kr
200 194 258 358 362 344 464 12 59,0
300 295 362 485 514 496 581 16 120,4
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MNP ¢ 3aWwnTHLIMWU KONbLAMMW:
1 — 3awumHoe Kosnbuo;
2 — hymepoeKa.
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Puc. A.4. Bug INMNP ¢ 3alymMTHbIMU KONbLUAMM pa3HbIX UICNOJTHEHUMN:

a) obLenpoMbILWNEHHOE UCMNOoSNTHEHWE; 6) TEXHOOrMYeckoe NCMOMHEHNE; B) OT-
BGoHOE NCNOMHEHNE; ') BOPOTHUKOBOE UCMOSTHEHNE.

3awmnTHbIe KOMbLa OTOOMHOrO UcnosnHeHus (puc.A.4B) MoryT ycta-
HaBnueaTbca B OMP, ucnonb3yembix Ans uaMepeHusi pacxoga abpa-
3MBHbIX arpeCCUBHbIX XUOKOCTEMN.

3awmTHbIe KonbLa pasHbIX UCMNOSTHEHUI MOTYT Takke cHabXaTbcs
AONONHUTENbHLIM 3a3emMnsowmnM anemeHTom (puc.A.2) ana obecne-
YeHUs1 ANEKTPUYECKOrOo KOHTaKTa B pacxogomepax, MOHTUPYyEeMbIX B
nnacTukoBble (MeTannonnacTnkoBbie) Tpybonposoabl.
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NMPUNOXEHUE B. Bua rabapuTHbIX MMUTaTOPOB AN MOHTaXa
pacxoaomMmepoB pa3finyHbIX UCMONTHEHUMN.

@ D*

——

|

* - CnpaBOYHbIN pasmep

Puc.b.1. Bug rabaputHoro umurtatopa MNP TMna «caHaBUY» ANA MOHTaxa C
3alUUTHbIMM KOJibLaMM.

Ta6bnuua B.1. MaccorabapuTHble XxapakTepUCTUKN rabapmMTHOro umutaTopa
MNP Tuna «caHaABMY» AN MOHTAaXa C 3aLUTHbLIMU KOJbLaMW.

DN L*, MM D*, Mmm | Macca, kr
10 93 34 0,12
15 93 39 0,17
20 114 50 0,28
25 114 57 0,42
32 124 65 0,46
40 134 75 0,65
50 154 87 0,92
65 175 109 1,6
80 175 120 2,2
100 216 149 3,4
150 236 202 6,5
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@ D*

L-k

a— e

* - CnpaBOYHbIN pasmep

Puc.b.2. Bupg rabaputHoro umutartopa MNP TMna «caHaBuy» ansa MoHTaxa
6e3 3alWUTHBLIX Konew,.

Tabnuua b.2. MaccorabapuTHble XxapaKkTepUCTUKM rabapuTHOro uMmMTaTopa
MNP Tuna «caHaBUY» ANs MOHTa)Xa 6e3 3alUTHbIX Korneu.

DN L*, Mm D*, mm | Macca, kr
10 85 34 0,11
15 85 39 0,16
20 106 50 0,27
25 106 57 0,41
32 116 65 0,44
40 126 75 0,62
50 147 87 0,89
65 167 109 1,4
80 167 120 2,0
100 208 149 3,1
150 228 202 6,2
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* - CnpaBOYHbIN pasmep

Puc.b.3. Bupg rabaputHoro ummrtatopa cpnaHuoBaHHbIx MNP gna moHTaxa ¢
3alUUTHbIMM KOJibLAMM.

Ta6bnuua b.3. MaccorabaputHble XxapakTepuCTUKN rabapmMTHOro umutaTopa
c¢onaHuoBaHHbIX MNP Ana MoHTaXa ¢ 3aWMUTHLIMU KOMbLAMW.

DN L*, MM D*, Mm D1*, Mmm d*, Mmm n Macca, kr
20 158 105 75 14 4 2,2
25 158 115 85 14 4 2,7
32 204 135 100 18 4 4,1
40 204 145 110 18 4 4,9
50 204 160 125 18 4 6,5
65 222 180 145 18 8 8,1
80 232 195 160 18 8 10,5
100 254 230 190 22 8 15,0
150 324 300 250 26 8 28,1
200 363 360 310 26 12 30,6
300 516 485 430 30 16 45,8
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nots. gd

* - CnpaBOYHbIN pasmep

Puc.b.4. Bug rabaputHoro nmurtartopa dnaHuyoBaHHbIX MNP ana mMoHTaxa
6e3 3alWUTHBLIX Konew,.

Ta6bnuua b.4. MaccorabapuTHble XxapakTepuUCTUKN rabapmuTHOro umutaTopa
c¢onaHuoBaHHbIX MNP ana moHTa)xa 6e3 3aWmUTHbLIX Kosew,.

DN L*, Mmm D*, Mm D1*, mm d*, Mmm n Macca, kr
20 150 105 75 14 4 2,2
25 150 115 85 14 4 2,7
32 194 135 100 18 4 4,1
40 194 145 110 18 4 4,9
50 195 160 125 18 4 6,5
65 212 180 145 18 8 8,1
80 222 195 160 18 8 10,5
100 244 230 190 22 8 15,0
150 316 300 250 26 8 28,1
200 353 360 310 26 12 30,6
300 506 485 430 30 16 45,8
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NMPUNOXEHUE B. bnok namepeHusa ¢ Mmoaynem KoMMyTauum

BXO[, - @ mk
2@ YNPABJIEHUA sxon ||| £ M‘% o)
L+ |9l \cevs) o
- @ ~ R HL@
PEXUM [ J1 [ J2 BbIXOA1 = gl |3
q: PAB. | =| = —— @ [
HACTP. | = | 4 BbIXOA 2 - E mm| %_
CEPB. |+ | - + @
GND @ — [acnvel 1] |
RS-485 A/DATA- @ & [Passive] 2|
B/DATA+ | @ [ZT 11
UTAHME TOKOBbIN - @ w| T %_
x
( it BbIXO/, + @
J2
HEH HACTP.
\E L t/

TMUTAHUE — pasbem nodknroyeHus kabens numaHus =24B;
J1 — KOHmMaKkmHas napa paspeweHusi MoouguKayuu cepe8uCHbIX napa-

Mempos;

J2 — KOHmMaKkmHas napa paspeuweHusi Mmodugukayuu Kanubpo8oYHbIX
napamempos;

SK1 — nepeknwo4yamernb ycmaHOBKU pexuma pabombi mMOKO8020 8bIXO-
oa;

SK2 — nepeknwoyamernb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kac-
Kkada yHusepcarnbHo20 8bixo0a Ne1;

SK3 — nepeknwoyamernb ycmaHO8KU pexuma pabombl OKOHEYHO20 Kac-
Kada yHusepcaribHo20 8bixo0a Ne2;

XP1 — pa3sbem nodknoYeHus wrietgha modyrs uHOUKayuu;
XT1 — koHmakmHas Korio0ka uHmepgetica RS-485;

XT2 — koHmakmHas korodka yHueepcarnbH020 8bixoda Ne1;
XT3 — koHmakmHas konodka yHueepcarbH020 8bixoda Ne2;
XT4 — koHmMakmHasi Kosio0ka exo0a yrpasrieHusl;

XT5 — koHMakmHasi Kosiodka moKog8o20 8bix00a;

HL1 — cnyxebHbili ceemoduod uHmepghetica RS-485;

HL2 — pe3epeHbili ceemodouol;

HL3 — cnyxebHbili ceemoduod cucmembi Hakadku [1P.

Puc.B.1. Bug 6noka namepeHuss ¢ moaynemMm KOMMyTauum (Kpbillka He Nnoka-
3aHa).
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NMPUNOXEHUE I'. Cxembl BXoaa n BbIXo40B

.1. YHnBepcarbHble BbIXoabl

[Ana obecneyeHns ConpsXKeHUss C pPasnMyHbIMW TUNaMu NPUEMHK-
KOB OKOHeuYHble Kackagbl BbixogoB bW (puc.l.1) moryT paboTtaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO UCTOYHMKA NUTaHUS (ak-
TUBHBIN PEXMM), TaK U OT BHELLUHErO MCTOYHMKA NUTaHWs (NaCCUBHBIN
pexum). TunoBas NocTaBka — MACCUMBHbBIA PEXUM paboTbl OKOHEYHbIX

KackaJoB.
+3,3B +5B
SK2 (SK3) 100 Om T
4‘} LT
! —° GND
—)’_o
BbIXOA 1(2)+
yr | ¥
DOUT BbIXOA 1(2)-

Puc.l'.1. Cxema OKOHEeYHOro Kackaga yHuBepcasrbHbIX BbIXOAOB.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY MK-
TaHns + 5 B ocywectBnsgeTca C¢ NOoMOLLbl nepekntoyaTenen SK2 u
SK3 Ha nnaTte kommyTauum bU.

B aKkTMBHOM pexume HanpsikeHue Ha BbiXOAe Npu OTCYTCTBUMM UM-
nynbca, a Takke COOTBETCTByHLEe YyPOBHIO BbICOKMM B fnornyeckom
pexume MoxeT ObiTb oT 2,4 oo 5,0 B. MNpn Hannumm nmnynbsca u npu
ypoBHEe HU3KMW B NOrMYEeCKOM pexmme — HanpsbkeHne Ha BbIXOAe He
bonee 0,4 B. PaboTta Bbixoga B aKkTUBHOM peXumMe A0MnycKaeTcs Ha
Harpysky ¢ conpoTmBrneHnem He meHee 1 KOwm.

B naccuMBHOM pexunme gonyckaeTcsi NMUTaHne OT BHELLHEero UCTou-
HUKa Hanps)XeHnem noctosiHHoro toka ot 3 fo 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro TOKa Harpy3sku He 6onee 150 MA.

[nvHa NnHUKM cBA3K Ans yHuMBepcanbHbIX BbIxogos — Ao 300 m.
.2. TOKOBbIN BbIXOS,

TokoBbIn BbIxog BW mMoxeT pabotatb kak nMpyv MUTaHUMM OT BHYT-
PEHHEro pasBsA3aHHOIO0 WCTOYHMKA MUTAHUA - aKTUBHbLIA  PEXUM
(pnc.l.2), Tak N OT BHELUHEro MCTOYHUKA MUTAHUS - NACCUBHBLIN PEXUM
(pnc.l.3). lMepekntoyeHne pexunma paboTbl TOKOBOrO BbiIxoda OCY-
wecTtendetTca npu nomowm nepekntodatens SK1 Ha nnate mogyns
KOMMYyTauun.

B nmaccuBHOM pexume OONYyCTUMbIM AnanasoH HanpsKeHUsa BHeLL-
Hero nutanma ot 24 go 40 B.

TokoBbIn BbIxog BU MoxeT pabotatb Ha Harpy3Ky COnpoOTUBEHN-
em go 1 KOwm.
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Puc.l'.2. Cxema TOKOBOro BbixoAa pacxogomepa (aKTUBHbIA PEXUM).

MepekntoyaTens SK 1 HaxoauTCH B NOMOXEHUM «activey.

~ Obunpit
+24 B
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Puc.l.3. Cxema TOoKkOBOro Bbixoga pacxogomepa (NacCUBHbIN PEXUM).

MepekntoyaTtens SK 1 HaxoaUTCS B MOMOXEHUM «passivey.

ﬂonycmmaﬂ OnnHa kabena cBA3M nNo TOKOBOMY BbIXoAy onpene-
ndeTca conpoTtmueneHmnem nmMHNMM CBA3N. I'Ile 9TOM CyMMa BXOOHOro Co-
NPOTUBIIEHNA MNMPUEMHUKA TOKOBOIo CUrHamna m cornpotmBneHna JNTIMHUnM
cBA3N R warpysn < 1 KOM.
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I".3. Bxoa ynpasneHuna gosnposaHnem b
Cxema Bxofa ynpasrieHusi npysegeHa Ha puc..3.
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Puc.l'.3. Cxema Bxoaa ynpaBrneHus aosmposaHuem BU.
B kayecTtBe ynpasnswouwero curHana Ha Bxof B uenb XT 4:2-XT 4:3

AOSMKHbI nogaBaTbca MMmnynbcebl Toka (0,5-20) MA (NnacCuBHbBIN peXxnm
paboTbl BXxOAa ynpaBreHus).

B oTcyTcTBMM ynpaBnsiowero curHana Tok B Lenun gomkeH bbiTb He
6onee 0,2 MA.

YnpasnsoLwmn curHan MoxeT Takke (popMnpoBaTbCs 3aMblkaHUEM
KoHTakToB XT 4:1 n XT 4:2 (Hanpumep, C NOMOLLbIO KHOMKK) MpU Co-
nNpoTuBNeHMn BHewHen uenn He 6onee 100 OM (akTUBHBIN peXuM pa-
00Tbl BXO4a C NUTaHWeM OT pacxogomepa).

B oboux cnyyasx obecneuvMBaeTcsa ranibBaHMYecKasi pasBsA3ka
BXOOHOW Lienu.
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NMPUNOXEHUE [1. ACTOYHUK BTOPUYHOrO NUTaHUA
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a) Bug cnepeau

* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMAKMHOU KOI00KU 8bIXOOHO20 HarpsikeHusi =24 B; 2 — cee-
MOoOUOOHbIU UHOUKamMop BKIIIOYEHUST UCMOYHUKaA 8MOPUYHO20 rnumaHus; 3 —
8UHM NMoOCMPOUKU 8bIXOOHO20 Harnpsi>XeHusi; 4 — 8UHMbI KOHMAaKMHOU KO-
JI00KU NOOKMroYeHUs HanpsxeHuss numaHusa ~220 B 50 'y (L — nuHus, N —
Helimparnb); 5 — cepbea 0ns oceoboxO0eHUs 3auwjesnku;, 6 — 3awesnka Ons

KkpernneHus Ha DIN-pelike.

Puc.[l.1. ACTOYHMK BTOPUYHOro nutaHua cepmn HDR-15-24 (=24 B 15 BT).
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NMPUNOXXEHUE E. HacTtpoinka KOHTpons 3anonHeHusa Tpyoonpo-
BoAa

B pacxogomepe HC no kputeputo «nyctasi Tpyba» gmarHoctmpyer-
CSl NpY NPeBbILEHNN YPOBHS 30HOMPYIOLLEro CUrHana, nogaBaemMoro Ha
3NeKTpoabl, Ha4 MOPOroBbIM 3HAYEHMEM, 3anucaHHbIM B pacxo4oMmep
no pesynbTataM KanubpoBku Ha nyctom Tpybonposoge. [loporosoe
3HayeHne curHana paccyMTbiBaeTCs Kak coTas 4acTb OT 3TaNlOHHOrMo
(kanMbpoBoO4YHOro) N oTobpaxkaeTcst B NpoueHTax B nporpamme «MoHu-
Top Banet NMpodun M».

Mpwn paboTe ¢ XNOKOCTAMMU, OTAINYHBIMW NO INEKTPUYECKON NPOBO-
ANMOCTU OT BOLONPOBOAHON BOAbI, PEKOMEHAYyeTCS NPOBECTN KOPPEK-
LMo 3HavYeHus nopora cpabaTbiBaHMS MO CneayloLlen MeToamKe.

1. Y6eaunTtbces, 4TO TpybonpoBoa LEeNMKOM 3anofiHEH U3MEPSEMON XUOKO-
CTblO.

2. MNMepesectn pacxogomep B pexum CEPBUC, yctaHOBMB NepeMbIYKy Ha
COOTBETCTBYIOLLYIO KOHTAKTHYHO napy Ha nnate Moayns KoMMmyTaumm
BU (pnc.A.4).

3. lMNogknounTe pacxogomep K MepcoHanbHOMY KOMMbKOTEPY MO MHTEp-
dency RS-485.

4. 3anyctutb nporpammy «MoHutop Banet lMNMpodun M». Ha Bknagke WUs-
MepeHua B obnactn UamepeHunsa npountaTtb 3HayeHne napameTpa MT
(Tekywiee noporoBoe 3HaYeHWe curHana) B YCMOBHbIX eanHUuax
(Hanpumep, 32).

5. Ha Bknagke HacTtpowuku / MT npountath 3Ha4YeHne napameTtpa 3Haye-
HUe (3TanoHHOEe 3HadeHVe 30HOUPYHOLLEro curHana) B YCNOBHbIX ean-
Huuax (Hanpumep, 318).

6. PaccuMtatb HOBOE MOPOroBoe 3HA4YeHWe curHana Aans namepsiemMmomn
XnOKocTn no popmyne:

M

_ K1+0,5-(Ka-Kr)
Ka
rae I — HoBOe NOPOroBoe 3Ha4YeHne curHasna Ha nycTom
Tpybonposoae B NpouUeHTax;

Ka — aTanoHHoe (kanmbpoBOYHOE) 3HAYEHNE 30HANPYHOLLETO
CUrHana B YCIOBHbIX eANHULAX;

KT — TeKyLLllee NOporoBoe 3Ha4YeHne curHana B YCNOBHbIX
eavHuLax.

7. Ha Bknagke Hactpowuku / MT ana napametpa Mopor, % 3anucatb pac-
CYMTaHHOe No bopMyfie HOBOE MOPOroBOE 3HAYEeHMEe curHana Ha ny-
cTom TpybonpoBoge.

8. MNepesecTtn pacxogomep B pexum PABOTA, cHAB paHee yCcTaHOBIEH-
HYI0 MEePEeMbIYKYy C KOHTaKTHOW Mapbl Ha nnate MoAyns KOMMyTauuu
BW.

-100% ,
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