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HacTtoawmn OKYMEHT pacnpoCTpaHSeTCa Ha pacxogoMep-CYeTUYNK
anektpoMmariuTtHbin «B3JIET OM» mogudukaumm NMPODUN (nanee —
pacxogoMep) U npegHasHadeH AN O3HAKOMIEHWA C YCTPOWCTBOM U
NOpPsSiAKOM 3Kcnsyataumm pacxogomepoB mucnosiHenmi NMNPOON-112MO,
-122MO, -212MO, -222MO, -111MW, -121MU, -211MWU, -221MW,
-112MA, -122MA, -212MA, -222MA.

YacTb | CoOepPXUT TEXHNYECKOE OrnncaHme n nopaaok ncnosjib3oBa-
HNA pacxogomMmepa npu skcnnyataunn, 4actb - MeTOOUKY NOBEPKU.

B cBs13M ¢ NOCTOAHHOM paboTon NO yCcoBepPLUEHCTBOBAHUIO Npmubopa
B pacxogomMepe BO3MOXHbl OTSIMYUA OT HACTOSALLEro pykoBoACTBa, He
BNIMSAOLLINE HA METPOSIOrNMYECKME XapaKTEPUCTUKU U PYHKLUNOHANbHbIE
BO3MOXHOCTW npnbopa.

MEPEYEHb NPUHATbLIX COKPALLEHNW

DN - AnameTp YCII0BHOro Npoxoaa;

B - BrIOK M3MepeHus;

KKW - xuakokpuctanianydeckum nHankaTop;
MK - NepcoHaribHbIM KOMMNbLIOTEP;

MNP - nepBu4HbIN Npeobpa3oBaTtenb pacxoaa;
O0C - anekTpoaBMXyLlasa cuna;
OMP - anekTpoMarHUTHbIN pacxogoMep.

NMPUMEYAHWE. Bua HammeHoBaHua unu ob6O3HA4YeHMS, BbINOS-
HEHHOro B TeKCTe M Tabnuuax pykoBoAcTBa Mo 3Kcnryataunmn npsambiM
XUpHbIM WpnudTOM, Hanpumep, Mepuoa MHAMKALMM COOTBETCTBYET
ero otobpaxeHuto Ha gucnnee npudopa.

* % %

» Pacxodomep-cyemyuk anekmpomazHuUmHbeili «B3JIET OM» 3apeau-
cmpupoeaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHuli PP
nod Ne 30333-10.

» Pacxodomep-cHemuyuk anekmpomagHumHeiti «B3JIET OM» coomeem-
cmeyem mpebosaHusaM TexHuyecko2o peanameHma TaMOXeHHO20
cow3a  «3JrekmpomazHuUmHasi ~ COBMECMmUMOCMb  MEXHUYECKUX
cpedcmey.

» Pacxodomep-cuemyuk «B3JIET OM» paspeweH K npumeHeHur Orns
yyema mernsioHocumersisi 8 800sIHbIX cucmemMax mernsocHabXXeHusl.

YpoctoBepsoLwme JOKYMEHTbl pa3MeLLeHbl Ha canTe www.vzljot.ru
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FAPAHTUUN USTOTOBUTEIA

|. U3roToBuTENb rapaHTUpyeT cooTBeTcTBUE pacxogomepoB «B3JNIET 3M» mogu-
dukaumm NMPODU BCcex MCNONHEHUI TEXHMYECKMM YCITOBUAM B Npegenax rapas-
TUMHOrO CpOKa, YKaszaHHOro B Macnopte Ha usgenue, npu cobniogeHun cregyto-
LLINX YCNOBWUMN:

1. XpaHeHue, TpaHCNOPTUpPOBaHWE, MOHTaX W 3JKCnayaTaumsa wmsgenus
OCYLLIECTBSISIKOTCHA B COOTBETCTBMU C TPebOBaAHUAMM IKCNITyaTaLNOHHON
AOKYMEHTaL K.

2. MoHTax 1 nyckoHanago4dHble paboTbl NpoBefeHbl chneuvanM3npoBaH-
HOW OpraHu3auuen, COTPyAHMKM KOTOpOW npownu obyvyeHne Ha npea-
NPUSATUN-U3TOTOBUTENE, U UMEIOT cepTUdUKaT Ha BbINONTHEHNE OAHHOIO
Bnaa pabor.

Il. B crnyyae Bbixoga 06opyaoOBaHUS U3 CTPOS, rapaHTUNHBLIA PEMOHT NPOU3BOAUT-
CS B TONTOBHOM WIW PernoHarnbHbIX CEPBUCHbIX LIEHTpax, aBTOPU3NPOBAHHbIX MO
paboTe ¢ obopyaoBaHMeM TOproBoi mapku Banet, npu cobniogeHun ycrosui
aKcnnyaTtauum u TpeGoBaHui, yKasaHHbIX B 9KCMNIyaTaLMOHHON OOKYMEHTaLNN.

[ll. FTapaHTUNHBIA PEMOHT pacxo4oMepoB, NpeaHa3Ha4YeHHbIX AN paboTbl Ha 06b-
eKTax MCNonb3oBaHUA aTOMHOW 3HEpPrMm 1 U3roToBMEHHbLIX NO 4 Knaccy 6es-
ONacHOCTW, NPOU3BOAMUTCA TONbLKO Ha NPeanpUATUN-U3roTOBUTENE.

IV. N3roToBMTENb HE HECET rapaHTUNHbLIX 00A3aTENbCTB B CEAYIOWNX Cry4vasX:

a) OTCYTCTBYET nacnopT Ha nsgenue;

0) nsgenue nMeeT MexaHn4yeckne NoOBPEXAEHNS;

B) M3genune XpaHurocb, TPAHCMOPTUPOBANOCb, MOHTUPOBANOCh MU 3KC-
nnyaTMpoBanocb C HapyleHneM TpeboBaHMIi 3KCnyaTauMoHHOW [0-
KyMeHTauun Ha uagenue;

r) 661110 gonyweHo 3amep3aHne (nepexon B TBepaoe ha3oBoe COCTOSIHUE)
KOHTPONMPYEMOM XMOKOCTU B MPOTOYHOWN YacTu nsgenus;

A) OTCYTCTBYET UM NOBpexXaeHa nnomba ¢ KnenMmom noBepuTens;

e) u3genve unm ero coctaBHasa YacTb noasepranocb pa3bopke mnu gopa-
boTke;

X) rapaHTUa He pacnpoCTpPaHAETCa Ha pacxogHble maTtepuanbsl U getanu,
NMeIoLLME OFPaHUYEHHbIN CPOK CIY>XObI.

MHdbopmauua no cepBucHOMY OOCHYXMBaHUKO MNpeAcTaBfeHa Ha caunTte
http: www.vzljot.ru B pasgene Cepesuc.
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OBO3HAYEHME NCNOJNTHEHUN

McnonHeHusa pacxogomMepa OTANYaTCA KOHCTPYKTUBOM U (PYHKLN-
OHasbHbIMW BO3MOXHOCTSAMU 610Ka N3MepeHUs, TUNOM NPUCoeaMHEHUS
K TpybonpoBogy (KOHCTPYKTMBOM MPOTOYMHOW 4acTu), Ha3HayeHuem no
BMAOY KOHTPOMMPYEMOWN XMAOKOCTU (MaTtepmanom oyTepOBKM BHYTPEHHEN
NOBEPXHOCTM NPOTOYHOM YacTu NEPBUYHOrO NnpeobpasoBaTens pacxoga
N MaTepmanom 3NeKTpoaoB).

O603HayeHre ncrnonHeHun no Buay 6rnoka n3amepeHuns:

MPO®U - 1xxMx — 6e3 nngukatopa (Moayns MHANKaUUN);

MPO®U - 2xxMx — C unHOuKaTopoMm (Moaynem MHAMKauun);
O603Ha4yeHne MCMOMHEHUN MO TUNy NpucoeaunHeHnsa K Tpybonpo-

BOAY:

MPO®U - x1xMx — TN NPUCOEOVHEHUA — KCIHABUYY, TUNOpasMepbl
DN10-DN150;

MPO®U - x2xMx — TN NpUcoeguHeHus — prnaHuesoe, TMnopasmepbl
DN20-DN300.

O6o03HayeHne ncrnonHeHun no tuny dyteposku MIP:
MPO®U - xx1Mx — TP cyTepoBaH nonnypeTaHoMm;
MMPO®U - xx2Mx — TIIP dyTepoBaH pToponnactom.

O603Ha4YeHnEe NCNOMHEHWI MO HAa3HAYEHWIO:

MPO®U - xxxMO — obLienpombllLneHHoe (ANS HearpecCUBHbIX Xna-
KocTen 6e3 abpasnBHbIX NpuMecen);

MPO®U - xxxMN — WN3HOCOYCTOMYMBOE MWCMNOSNHEHME (aonst paboTbl C
abpa3nBHbLIMU XNOKOCTAMMN);

MPO®U - xxxMA — arpeccMBOCTOMKOE WCMOfHeHne (ons paboTtbl C
arpeCcCcyBHbIMUN XXUAKOCTSAMM).

XapaKTepMCTI/IKI/I BblIMyCKaeMbIX WCMONHEHNN pacxoaomMepoB:

MPO®U - xx2MO — obienpomsbliwneHHoe: TMP dyTtepoaH dTOpO-
nNnacToMm, C 3aWUTHbIMK KOMbLAMW, 3MEKTPOoAbl
BbIMOJTHEHbI N3 HEPXXaBEIOLLIEN CTanu;

MPO®U - xx1MU — wn3HocoycTonumsoe ucnonHeHue: MNP dpyreposaH
nonuypeTaHoMm, 6e3 3alMTHbIX KoneL, aneKkTpoabl
N3 HepXaBetoLen ctanu nnu TutadHa (no 3akasy);

MPO®U - xx2MA — arpeccusoctonkoe mcrnonHenue: MNP dgyreposaH
pTOpONNACTOM, 3alUUTHbIE KONbLA MNpU TpaHC-
NOPTUPOBKE M XPaHEHUU NpenoxXpaHsaT (Topo-
NnnacToBy (PyTepoBKYy OT Aedopmaumm U O0SK-
Hbl OblTb 4EMOHTUPOBAHbI HEMOCPELCTBEHHO ne-
pen MOHTaXOM, 9NeKTpoabl — U3 TaHTana unm Tu-
TaHa (no 3akasy).
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1. ONMUCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1.

1.1.2.

Pacxogomep npedHasHayeH Ansi U3MepeHust CpegHero o6bemMHOoro
pacxofa 1 o6bemMa pasnnYHbIX 3MEKTPONPOBOASLUNX KUAKOCTEN B LLUK-
POKOM [Juana3oHe TemnepaTtyp M BSA3KOCTEA B PasfiMYHbIX YCIOBUSX
aKcnnyaTauum.

Pacxogomepbl MOryT NpUMEHATbCS B 3HEpreTuke, aToOMHOW Mnpo-
MbILUSIEHHOCTN, B HeTe-, ra3o- U ropHogoObIBaOLWEN NPOMbILLNIEHHO-
CTW, KOMMYHanbHOM XO3SNCTBE, YEPHOW WU LIBETHOW MeTannyprum, Xu-
MUYeckon, HedTenepepabartbiBatolLlen, LENNON03HO-OyMaXXHON, nu-
LLIEBON M APYrMX OTpacnsax NPoMbILSIEHHOCTU. Pacxogomepbl MOryT mc-
Nnonb30BaTbCsl B COCTaABE Pa3fIMYHbIX KOMIMIIEKCOB, M3MEPUTENbHbIX CU-
ctem, ACY T n T.n.

Pacxogomepbl MOryT yctaHaBnuBaTbCa Kak B MeTannuyeckue, Tak
1 B NnacTukoBble (MeTannonnacTnkoBble) TpybonpoBoabl.

Pacxogomepbl B 3aBUCMMOCTU OT UCMOMHEHUA U NPOrpaMMHO 3ajaH-
HbIX QOYHKLMI MOryT obecneynBathb:

n3MepeHne cpegHero o6bLEMHOrO pacxoda MNpu MpsMOM U 0GpaTHOM
HanpaBneHUN MoTOoKa;

- onpeneneHne obbeMa HapacTalLWUM UTOFOM OTAENbHO AN NPSIMOro U

O6paTHOFO HanpaslieHndA NOTOKa, a TakkKe UX anre6pa|/|qe0|<0|7| CYyMMbI C
y4eTOM HanpasJiEHUA NOTOKa,

- AO3MpoBaHMe NpeaBapuTEnbHO 3a4aHHOro 3Ha4YeHUss obbema XNOKOCTK

WUNN O03MPOBaHME B PEXMME «CTapT-CTOM» W OonpeaeneHne npu 3ToM
BEMWYNHbI OTMEPEHHOW [03bl, BPEMEHM [O03UPOBAHMS U pacxoda B
npouecce 003UPOBaHS;

- UHAVKAUMIO pe3ynbTaToB M3MEPEHUI U HeLUTaTHbIX CUTYaLui;

- BbIBO4 pe3ynbTaTOoB W3MEpPeHWid B BUAE TOKOBOMO, MMMYSbCHO-

YaCTOTHOIo N NorM4ecKkoro cCUrHasros,

- COXpaHeHne B SHepFOHe3aBMCI/IMOIZ namMAaTn YCTaHOBOYHbIX MapamMeT-

poB;

- aBTOMaTUYEeCKni KOHTPOITb U MHOMKAUUIO Hanmnymna HewTaTHbIX CUTya-

LM N OTKa30B;

BbIBOL, M3MEpPUTENbHOWN, OMArHOCTUYECKOW, YCTAHOBOYHOM W OpPYyron
MHdopMaUMn Yepes nocriegoBaTtenbHblM MHTepdenc RS-485;

- 3alnTy YCTAaHOBOYHbIX AaHHbIX OT HECAHKUMOHNPOBAHHOIO A0CTyna.

Pacxogomep Takke MOXET KOHTPONMpOBaTb 3anofiHeHue Tpybo-
NPOBOAA XWUAKOCTLHO.
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1.2. TexHn4YeCKMe xapakTepucTmKu

1.2.1. 3HayeHusa Haunbonbwero Quans U HaUMeHbLIEro Quaum M3MEPSEMbIX
cpeaHnx o6bEMHbIX pacxoaoB AN pasfiMyHbIX HOMUHAMbHbLIX AnamMeT-
poB (TMnopasmepoB NepBUYHOro npeobpasosartens pacxoga) DN npwu-
BeadeHbl B Tadn.1.

Tabnuua 1
O6osHaueHne 3Ha4vyeHune napameTpa
napameTpa
DN 10 | 15| 20| 25|32 | 40|50 | 65 | 80 |100|150|200|300
Qrans, M3/4 340 | 7,64 |13,58]21,23| 34,78 | 54,34 | 84,90 | 143,5| 217,3| 339,6 | 764,1| 1358 | 3056
Qraum. 1110, M3/Y4 034 |0,764|1,358|2,123|3,478|5434| 8,49 | 14,35| 21,73| 33,96 | 76,41| 135,8 | 305,6
Qraum. 180, M3/Y4 0,042 10,096 0,170| 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

- QHaMM.1/10, QHaVIM.1/80, QHaVIM.1/l50 — HaUMeHbLUUN VI3MepF|eMbII7I cpen-
HUN OOBbEeMHbIN pacxon ana pacxogomMepoB ¢ AMHaAMUYECKUM Onana-
30Hom 1:10, 1:80 n 1:150 cooTBETCTBEHHO.

1.2.2. YyBCTBUTENBHOCTb pacxogomMepa no ckopocTn notoka — 0,02 m/c.
1.2.3. NapameTpbl KOHTPOSIMPYEMOWN XNLOKOCTH:

-4
- yoenbHasi NpoBoAMMOCTb — He MeHee 5 -10 " Cm/wm;
- CKOPOCTb NOTOKa — Ao 12 m/c.

- Temnepartypa — ot muHyc 10 go 150 °C npwu cdyTepoBke pToponnactom
n ot mmHyc 10 go 70 °C npu cyTepoBke NosiMypeTaHoM;

- faBneHue B Tpybonposoae — Ao 2,5 Mla.
1.2.4. Bxoabl 1 BbIXOObl BHELLIHUX CBA3EN:
- YHMBepcarnbHble BbIXOAbl — 2;
- BX0oA ynpasneHusa — 1;
- TOKOBbIN BbIxoA — 1 (Mo 3akasy);
- UHTepdenc RS-485 — 1.
1.2.5. XpaHeHMe yCTaHOBOYHbIX JaHHbIX:
- XXypHan cepBuCHbIX AaHHbIX — 0o 1000 3anucen;
- )XypHan HacTpoeYHbIX AaHHbIX — o0 8000 3anucen.

CpoK COXpaHHOCTM YCTaHOBOYHOM WMHAOPMauMm B pacxogomepe
Npu OTKMIOYEHNN BHELLUHEro NUTaHNA He MeHee 1 roga.

1.2.6. BnekTponutaHme pacxogomepa:

- HanpshXeHne NUTaHusa — cTabunnanpoBaHHoe HanpsXKeHUe NOCTOSAHHOro
TOKa 3HadYeHueM M3 auanasoHa (22-25) B ¢ ypoBHeM nynbcaumm He 6o-
nee 1,0 %. MNutanue ot cetn 220 B 50 'y moxeT obecneumBaTbCcs C
MOMOLLbIO MCTOYHMKA BTOPUYHOIO MUTaHUSA, NOCTaBNSAEMOro no 3akasy
(Mpunoxenune O);

- notpebnsiemasi MoLHOCTb — He Gonee 5,0 BT.
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1.2.7. BKcnnyaTauMoHHbIE NapameTpbl:
- cpeaHsas HapaboTtka Ha oTkas — 75 000 v;
- CpeaHunn cpok cnyxbbl — 12 ner.
1.2.8. Pacxogomep cootBeTcTByeT TpeboaHuam MOCT P 52931 no yctonum-
BOCTU:

- K BO3OENCTBUIO TemnepaTypbl OKpyXatolwien cpegbl — rpynne B4 (guna-
nasoH TemnepaTypbl OKpyXatowero Bo3dgyxa ot 5 go 50 °C. [Ons obec-
neyYyeHnsa OYHKLUMOHNPOBAHUSA PAcXo4OMEPOB NPU MOHUXKEHHOW Temne-
paType OoKpyxatowero Bosgyxa, 6nokn namepenusa (M) no 3akasy mo-
ryT ocHawaTtbca Tepmoyvexnamm TEPMOTEK npoussogctsa AO «Tpac-
TUHTEK». [1pn 3TOM B criyyae npumMeHeHus Tepmoyexna 6e3 nogorpesa
Temnepartypa OKpY>KaloLLero Bo3gyxa MOXeT ObiTb NOHMXEHa 4O MUHYC
25 °C, B cny4ae npuMeEHeHUs TepMoyexna C NogorpeBoM — 40 MUHYC
45 °C.

- OTHOCUTENbHasa BrnaxHocTb He 6onee 80 % npu TemnepaType o 35 °C,
6e3 koHaeHcaumm Bnarmn);

- K MeEXaHn4ecKkum Bosgencrtenam — rpynne N2;

- K aTMocdepHOMY AaBneHunto — rpynne P2.

CTteneHb 3awmThl pacxogomepa cootseTcTByeT koay IP65 no FTOCT
14254,
1.2.9. Pacxogomepbl, npegHasHadeHHble AN OOBLEKTOB MCMNOSIb30BaHUS
aTOMHOW 3HEpPrumn, COOTBETCTBYIOT:
a) knaccy 4H (HIM-001-15, HIM-022-17, HIM-016-05 n HIM-033-11) — no akc-
nnyaTtaumoHHon 6e3onacHocTy;

0) Il kateropun (HIM-031-01) — N0 CENCMOCTONKOCTMW.

1.2.10. Bug n maccorabapuTHble XapakTEPUCTUKN pacxogomMepa npuBeneHbl
B MpunoxeHuun A, rabaputHbix nmutatopos MNP — B MpunoxeHunn b.
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1.3. MeTponornyeckue xapaktepuCcTuKu

1.3.1. Npepgenbl 4onyckaeMon OTHOCUTENbHOW MorpewHocTn (cMm. Tabnuuy 1)
npu M3MEpPEeHUN, UHONKaLMKN, perncTpaumnmn, XxpaHeHmm n nepegade pe-
3ynbTaToB U3MepeHnsa cpegHero o6beMHOro pacxoga, oobema pasnmy-
HbIX XXNOKOCTEN Npu Nobom HanpaBneHUU NOTOKa He NPeBbILIAT 3Ha-
YEeHUN:

- 20,5 % pana pacxogomepoB C AuanasoHOM pacxofoB OT Quaws 4O
0,1-Quave (QHaMM.1/lO);

- 21,0 % pans pacxogoMepoB € Avana3oHOM pacxofoB OT Quaws A0
0,0125-Quaus (Qranm.1/80);

- 2,0 % pna pacxogomepoB C AuanasoHOM pacxofoB OT Quaws OO
0,0067-Quaue (Quaum.1/150).

1.3.2. lMpegenbl gonyckaemMon OTHOCUTESIbHOM MOrpeLHOCTN perncrpaumm
BpemeHun HapaboTtkm — £0,01 %.
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1.4. CocTtaB

KomnnekT noctaBku pacxogomepa npuseaeH B Tabn.2.

Tabnuua 2
HanmeHoBaHue Kon. Mpum.
Pacxogomep 1 Mpum. 1
MCTOYHMK BTOPUYHOTO NUTaHms =24B 1 Mo 3akasy
MacnopTt

KomnnekT akcnnyaTaunmoHHON AOKYMEHTauumn B COCTaBe:
- PyKOBOZACTBO MO 3KcnnyaTtaumm Y. |, 1l Mpum. 2
- IHCTPYKLMS MO MOHTaxy

NMPNUMEYHAHUA.

1. Tunopasmep pacxogomepa un ero ucnonHeHue (cm. pasgen O6osHauve-
HWEe MUCMOSIHEHUI) — B COOTBETCTBUN C 3aKa30M.

2. 3KcnnyaTaunoHHas JOKyMEeHTaunsa U KapTbl 3aka3a Ha JaHHOoe usgenve
M Opyrylo npogykuumio, Bbinyckaemyto [pynnon komnaHun «B3JIET»,
pasmMeLleHbl Ha canTe nNo agpecy www.vzljot.ru.

Tam xe pa3MelleHbl nporpamMmmbl:

- «YHuBepcarsrbHbI MPOCMOTPLUMK», BKMKOYAKOWMUA B CBOW COCTaB MH-
CTpyMeHTanbHyto nporpammy «MoHuTtop B3anet Npodun M» ans paboTtsl
¢ npnbopom no nocnegoBaTenibHOMY UHTepgency RS-485;

- «[lporpamma 4YTeHus XypHarnos AeCTBUA Nonb3osaTensa» — A npo-
CMOTpa XypHarnoB pacxogomMepa.

11
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1.5. YcTpoucTtBo U paboTa

1.5.1. MpuHuMn padoTbl

MpuHUMN paboTbl 3anekTpoMarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha mM3MepeHuun anektpoaswkyen cunel (3AC) nHAyKUMK, BO3HU-
Kalowen B obbeme SNeKTponpoBOAALLEN XUOKOCTU, OBWXKYLLENCS B
MarHMTHOM Mone, co34aBaeMOM 3NIEKTPOMArHUTHOM CUCTEMON B cede-
HUW KaHarna nepBUYHOro npeobpasoBaTens pacxoga (puc.1).

Kanan MNP
&b
MutaHne obMoTOK /l/le,émepeHl/le

3NEeKTPOMarH1ToB 3A0C vHayKuMn

[P — nepsuyHbIl npeobpasosamers pacxoda;

B — eekmop macHumHou uHdykyuu;

E — sekmop anekmpodsuxywet cunbsi (3LC) uHdykuuu;
Vx — BEKIMOP CKOPOCMU XudKocmu.

Puc.1. MpuHumn gencremsa pacxogomepa.

OneKTpoMarHMTHbIN NepPBUYHBIN NpeobpasoBatens pacxoga ([MMP)
npeacTaBnsieT cobon nosbIi MarHUTONPOHULIAEMbIV LUITMHAP, CHaPYXXK
KOTOPOro pasmelleHbl 06MOTKM anekTpomMarHuTa. BHyTpeHHss noBepx-
HOCTb UMINMHAPA UMEET ANEeKTPOM30NSALMOHHOE NOKPbITUE (PyTEPOBKY).
[Ana cbema M3MepUTENbHOIO CUrHama B CTEHKax uuMnuHapa avamert-
panbHO PacnosioKeHbl ABa 3MeKTpoAa, KOHTaKTMPYHOLWME C KOHTPONn-
pyeMOoU XUAKOCTbHO.

90C wHaoykumm E nponopumoHanbHa CpeaHen CKOPOCTU MOTOKa
XWMOKOCTU V, pPacCTOAHUIO Mexay anektpogamu d (BHYTpEHHemy Aua-
MeTpy NnepBUYHOro npeobpasoBaTtens) U MarHUTHON MHAYKLMKN B:

E=k-B-d-v,

roe k — koathmumeHT NponopLMOHaNbHOCTH.

[Onsa gaHHoro Tunopasmepa OMP B 1 d — BeNUYNHbI NOCTOSIHHbIE.
3HauyeHne J[C He 3aBMCUT OT TemnepaTypbl, BA3KOCTU, a Takke npo-
BOAMMOCTU XXWOKOCTU MPU YCMOBUMK, YTO MPOBOAMMOCTb HE MeEHbLue
YyKa3aHHOM B TEXHUYECKUX XapaKTepucTMKax pacxogomMepa.

12
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C yyetom copmynel ana SAC nHaykumm pacxoq Q onpegensiercs
cnegyowmm obpasom:

2
n-d Ve n-d E
4 4.k-B

Q=

O6bem xuakoctn V, npoweawen vyepes MNIMNP 3a nHtepsan Bpeme-
HK T, paccunTbiBaeTcs nNo oopmyre:

T
V= j Q(t)dt.
0

1.5.2. YcTponcTBo pacxogomepa

Pacxogomep COCTOUT U3 3NEKTPOMAarHUTHOrO NEpPBUYHOrO Npeob-

pasoBaTens pacxoga u BTOpPUYHOro npeobpasoBatend — Gnoka name-
peHus (puc.2).

PACXOLOOMEP

=24B

BNOK U3MEPEHUA

UcTouHuk
BTOPUYHOIO <— _ 220850 y

A

nuTtaHua =24B
CueHan yHusepcarnbHo20 8bixoda 1 >
< Moayns CueHar yHugepcasnbHozo 6bixo0a2 ,
MEPBUYHbIV vommyraumm | Cusnan ynpaenenus
NMPEOEPA30BATE/b [ Moayne -
PACXOOA 06paboTky | 11 ____ Towoswidicuznan >
- RS-485 >
———————— 1
|

I
| Moaynb !
I
I

Puc.2. dyHKumMmoHanbHasa cxema pacxogomepa.
Bnok namepenus (bW1) cogepxmnt mogyns o6paboTku, Moadyrib KOM-
MyTauuu U Moaynb MHAUKaUMKM (MPU HaNM4un nHanKaTopa).
Moaynb o6paboTkn obecneunBaert:
- NIMTaHWe oBMOTOK 3NEeKTPOMarHnTa;

- NnpuemM n obpaboTky nameputensHoro curHana (S0C mnHAaykuum), onpe-
AeneHue cpegHero o6beMHOro pacxoaa;

- HakonneHne obbema 1 BpemeHn HapaboTkn HapacTaloLWwuM UTOrOM;
- AMarHoCTuKy paboTbl Npubopa;
- XpaHeHWne YCTaHOBOYHbIX M HAKOMMEHHbIX AaHHbIX.

Moaynb koMMyTauumn obecnedmBsaer:

- bopmupoBaHne nocnegoBaTesibHOCTU BbIXOLHbIX MMMNYIbCHbIX CUTHa-

NoB, COOTBETCTBYIOLLUMX U3MEPEHHOMY cpeaHeMy o6beMHOMY pacxony
(0bbemy);

- (bOpMI/IpOBaHI/Ie TOKOBOI'O BbIXOOHOIo curHana,;
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- (bopMMpOBaHMe curHarna HanpaereHns NOToka, curHana ownbkn B Buae
YPOBHS FTOMMYECKOro CUrHana;

- NpYeM BHELUHEro ynpasnsawLwero curHana,
- obMeH no nocrnepoBaTtenbHOMY uHTEpdency RS-485 ¢ BHeWHUMU
YyCTPOMCTBaMM.
Mogynb uvHAuKauuu (Npy Hanuumm) obecneyvmBaeT oTObpaeHue
napamMeTpoB Ha XuOKokpuctTannuyeckom nHankartope (XKKN).
@PyHKUMOHANbHbIE BO3MOXHOCTM MOCTaBMASEMOro pacxogomepa
onpeaensatTca UCMNOoNHEHMEM pacxogomepa u TpeboBaHnAMKU Npu 3a-
Kase.
HacTtpoinka pacxogomepa ansi usmepeHus napameTpoB peBepCcuB-
HOro NOTOKAa BLINOSTHAETCS MO 3aKaay.

1.5.3. YpoBHM gocTyna

1.5.3.1. B pacxogomepe npeaycMOTPEHbI TPU YPOBHSA OOCTyna K yCTaHOBOY-
HbIM 1 KanMbpoBOYHbLIM NapameTpaM. YPOBHM AOCTyna OTAN4arTCs Co-
CTaBOM WHOMUMPYEMOW Ha gucnrnee nHdopmauum, BO3MOXHOCTAMU MO
N3MEHEHNIO YCTAHOBOYHbIX, KannbpoBo4vHbIX napameTtpoB TB u ob6o-
3HavatoTcs kak pexumbl HACTPOWKA, CEPBUC 1 PABOTA.

HasHayeHune pexxmMmos:
- HACTPOWIKA — pexuM HacTPONKI 1 NOBEPKU;
- CEPBUC — pexxnm nogaroToBKKU K 9KCNnyaTaumm;
- PABOTA — skcnnyaTtaumoHHbIN pexuM (pexum nons3osaTens).
Pexumbl pacxogomepa 3agalTca nepemMblidkaMmy B BUAE KOMOMHa-
UMM Hanmyus / oTCYTCTBUSA 3aMblkaHUsl KOHTaKTHbIX nap J1 u J2, pacno-
NOXEHHbIX Ha nNnaTte moaynst kommyTtaumn bW (Mpunoxexne B). Coot-
BETCTBME KOMBMHALUNM pexnmam npmeeneHo B 1abn.3, rae «+» — Hanu-
yne 3aMblKaHUSA KOHTaKTHOM Napbl NEPEMbIYKOM, a «-» — OTCYTCTBME 3a-

MbIKaHUS.
Tabnuua 3
HanmeHoBaHue KoHTakTHas napa b/
HasHaueHwne pexvma
pexvma J1 J2

HACTPOWMKA - + HacTtponka 1 noBepka
CEPBUC + - [MogroToBKa K aKcnnyataumm
PABOTA — — kcnnyartauns

1.5.3.2. Pexnmbl OTNNYaOTCHA BO3MOXHOCTAMU MOAMMUKALUN YCTAHOBOYHbIX
napameTtpoB npubopa. Moaudukaums ocyLecTBNATCA NporpaMmMHO
no nocnegosarteribHOMY UHTepdency RS-485.
B pexxume PABOTA BO3MOXHa MoaudmKaumnsa TONbKo napameTpos,
He BNusoLWmx Ha paboTy pacxogomepa:
- 3a4aHHOM A03bl ANda paboTbl B peXxvme J03UMpoBaHuUS;
- NapameTpoB CBA3W Mo nocnegosaTeribHOMY UHTepdency;
- NapamMeTpoB NHANKALUN.
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B pexnme CEPBUC, oONONHUTENBHO K BO3MOXHOCTSM peXxuma
PABOTA, BO3MOXHa MoauuKauma napameTpoB, oOnpeaenarowmx
dYHKLMOHMpPOBaHME pacxogomepa:

- OTCe4eK No NamepeHuntio,

- HACTpOEe4HbIX NnapaMeTpoB YHMBEpPCAlribHbIX W TOKOBOIO0 BbIXOOOB, a
TaKxe ynpaslidolero Bxoaa,

- napamMeTpoB ubTPa U aBTOMaTa YCTaHOBKM pacxoaa.

B pexume HACTPOWKA [OCTynHbI BCe YCTaHOBOYHbIE NapameTpbi
npubopa. B aTom pexnme npou3BOAUTCA HacTponka npubopa B npo-
Lecce ero U3roToBIieHUs U IOCTMPOBKa (KannbpoBka) nNpu noBepke.

Moandmkaumsa ycTaHOBOYHbLIX MapaMeTpoB pacxogomepa, AOCTymn-
Hbix B pexumax CEPBUAC n PABOTA, He BNnAeT Ha MeTposiorndeckme
XapakTepuCTUKM npubopa n MOXET NPOU3BOAUTLCA NpU Heobxoanmo-
CTM Ha obbekTe. [NapameTpbl HACTPOMKM U KanMBpoBKM B pexmnmax PA-
BOTA n CEPBWNC HegoCTynHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP XYpHaroB CEPBUCHbLIX W
HaCTPOEYHbIX NapaMeTpoB.

1.5.4. Nhnpukauma n BHeLLHUe CBA3U

1.5.4.1. NHgnkaums

Ha 2-CTpOYHbIN CUMBOSIbHbLIA XUAKOKPUCTANIMYECKUA NHOMUKATOP
pacxogomepa MOoryT BbIBOAUTHCS:

- B npouecce namepenus (puc.3.a) — kogbl HewTaTHbIX cuTyaumn (HC) n
eQuHULbl U3MepeHns (nepBasi CTpoka), namepsiemMble NapameTpbl U pe-
3ynbTaTbl U3MEPEHUI (BTOPas CTPOKa);

- B npouecce go3npoBaHunsa (puc.3.6) — napameTpbl A03UMPOBaHUA N eaun-
HULbI 3MEPEHUS (NepBas U BTopas CTpoKa).

Koab! HewwTaTHbIX Eavhnua O603HayeHre W3amepeHHoe EnuHMLbl

cuTyaLui n3MepeHna napal\//leTpa 3HaYeHMe  U3MepeHus
/
- 7 lMpu3Hak
- . . I+
T B n T 1‘5'28 M.C " | Hannuus
V+ = 578423 VM =1523.375 R| ke
7 / /
OBo3HaueHe NamepeHHoe Ob6osHaveHne  smepeqHoe EauHnua
napametpa 3HaYeHne napameTpa 3HauYeHMe  W3MepeHus
a) B npouecce nsmepeHus 6) B npoLiecce J03MPOBaHNSA

Puc.3. Bua uHamkauum pacxogomepa.

EAvHMUBI n3MepeHns 1 paspsaHOCTb MHAMKALMK M3MepsieMbIX Na-
paMeTpoB NnpuBeaeHbl B Tabn.4.

Tabnuua 4. Unamkauma napamMeTpoB U3MEpPEHUs

O6o3Haye- HanmeHoBaHne Kon-Bo 3HakoB nHaAnKauum
En. nam. Mpum.
HVe napameTtpa Lenas yactb | Apo6. yacTb
1 2 3 4 5 6
CpeaHuii 06beMHBbIN n/MuH Mpym.1
Q pacxof M3y Ao 10 fo3
Vv CymmapHbIn 06bem n, 109 103 Mpym.1
(HapacTaroLmm NTorom) Mpum.2
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MpoponxeHue Tabnuubl 4

1 2 3 4 5 6
Vi O6bem npsAMoro noToka R 109 003 Mpum.2
(HapacTarLWnmM UTOrom) ’
V- O6bem obpaTHOro noToka . 109 103 Mpym.1
(HapacTarLwumM UTOrom) ’
t Bpems HapaboTkn yac no 10 -
(HapacTarLWmMm NTorom)
O6bem go3bl: Mpym.3
V3 - 3a[1aHHbIV n, m3 0o 9 no 3
\Y%, - U3MEPEHHBbIN n, m3 0o 9 no 3
[MpymeyvaHus.

1.

3HayeHMe pacxoga npu ob6paTHOM HanpaBfeHMM MOTOKA, 3Ha4YeHue
obbema obpaTHOro MOTOKa, a Takke OTpuUaTenbHOE 3HAYeEHUE CyM-
MapHOro o6bema MHANLMPYIOTCA CO 3HAKOM «KMUHYCY.

2. CymmapHbii 0b6bem onpeaenseTcs Kak cymma o6beMOoB, HaKOMMEHHbIX

npy NpPAMoM (MonoXmnTensHoM) n obpaTtHom (oTpuuaTenbHOM) Hanpas-
NEeHnsIX NoToKa, C y4eTOM 3Haka HanpaBrieHus notoka. B HepeBepcuB-
HOM pacxogomepe npupalleHne obbema Ans MHOMUMPYEMbIX MNapa-
METPOB «CyMMapHbIn 06beM» N «06beEM NPAMOro NOTOKa» O4MHAKOBO.

3. 3agaHHoe 3Ha4yeHne obbema Ao3bl Vs 1 M3aMepeHHoe Vy MHOMUMPYOTCA

TONbKO B npouecce Ao3vpoBaHus. NMpu 3Tom B nape co 3HavyeHnem Vy
BO3MOXHa MHAWKauuMs apyroro napameTpa (t1abn.5).

Tabnuua 5. UHamMkaumua napameTpoB A4O3UPOBaHUSA

Homep | OB6o3HaveHne HanmeHoBaHne EavHnubl
CTPOKM | napameTpa napametpa n3mMepeHns
1 Q CpeaHuii 06bEMHBIV pacxo n/muH, M3y
2 \7 O6bem 003bl NU3MEPEHHbIN n, m3
1 V3 Ob6beM [03bl 3aJaHHbIN n, m3
2 \7 O6bem 003bl NU3MEPEHHbIN n, m3
1 T Bpems gosnposaHus MWH: C
2 Vun O6bemM 003bl UBMEPEHHbIN n, m®

Habop vHanumpyembix napameTpoB, eauHULIbI M3MEPEHUs], Nepuos
WHAMKALMK, a Takke OTceYKa Nno MHAMKauumM MoryT ycTaHaBnMBaTbCs No
3aka3y npw BbiNycke U3 MPOV3BOACTBA MNM Ha obbekTe npu BBOAE B
3KCnnyaTauuio.

Mpun BbINYCKE M3 NPOM3BOACTBA ANA npouecca J03UpoBaHUs ycTa-
HaBnMBaeTca uHaMkaunsa napameTtpos V3 / Vu.

MapameTp Mepuoa MHAMKauMKM (Bpems oTobpaxeHns ogHoro na-
pameTpa npu aBTOMATUYECKOM MNEPEKNIOYEHNN NHOMKALMW) 3agaeTcd
nporpammHo B npegenax ot 1 go 100 ¢, TMNOBOE 3HayeHMe Npu Mno-
cTaBke — 5 C.

B0o3MOXHO NpuHyguTenbHOE nepekntiovyeHne MHAMKauum npu noga-
ye Ha ynpaBnSALWWA BXOA COOTBETCTBYIOLWErO CuUrHana, ecnu ans
ynpaensLLlero Bxoga 3agatb HasHayeHne HaBuraums no MeHio.
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Mpn Hanuuun HewTaTHOM cuTyaumMm B paboTte TpybonpoBoga wunu
HeucnpaBHOCTM Npubopa B NepBOM CTPOKE MHOMKATOpa oTobpaXkarTcs
COOTBETCTBYIOLLME CMMBOSbI (puc.3a).

HasHayeHns cuMBOMOB yKasaHbl B pasgerne 2.5 HacTosLwero pyko-
BOACTBA.

1.5.4.2. Bxopg ynpaBneHus

HasHauyeHune Bxoga ynpasneHns 3agaeTcsi NporpaMmmHo:

- Pexxum «CtapTt-CTOn» — BKMOYEHME U BbIKMOYEHME LO3MPOBAHUA MO
CUrHany ynpasneHus;

- HaBuraums no MeHK — nepeknioyeHne NHaMKaumMm no curHany ynpas-
neHus.

Cxembl uenen Bxoda ynpaBneHus, a Takke napameTpbl ynpasns-
oLLero curHana npveeaeHsbl B MNpunoxexnn I,

1.5.4.3. YHuBepcanbHble BbIXOAabl

Pacxogomep vmMmeeT OBa ranbBaHMYECKUM pas3BA3aHHbIX YHUBEpP-
canbHbiX Bbixoga Ne1 n Ne2. Bbixogbl yHMBepCanbHbl Kak MO BO3MOX-
HOMY pexmMy paboTbl (4ACTOTHbIW, UMMYMbCHBIA UM FIOTMYECKNA), Tak
1 MO Ha3HAYEeHWUIO.

Tun (pexum paboTbl) BbIXOAO0B, HAa3HA4YeHNe, a TaKkke napameTpbl
nx paboTbl 3agat0TCs NPOrpaMMHO NpY BbiMyCKe M3 NPOM3BOACTBA B CO-
OTBETCTBUM C 3aKa3oM, B0 Ha ob6bekTe Npy BBOAE B IKCMyaTauumio B
COOTBETCTBUK C TabN.6.

CxeMbl OKOHEYHbIX KackadoB BbIXOAOB U OMUCAHUE UX PEXMMOB
paboTbl NpuBeaeHsb! B MNMpunoxerHnn b.

B MMNynbCHOM M 4aCTOTHOM peXumax BbIXOAbl MOryT MCMNOMb30-
BaTbCA A4 BblBOA4A pPe3ynbTaToOB M3MEPEHUS B BUAE MMMYIIbCHOW MNO-
cnenoBaTeNibHOCTM TUMA «MeaHap» CO CKBaXXHOCTbIO 2 U HOPMUPOBAH-
HbIM BECOM uMMynbcoB. NpegenbHas YactoTa crieqoBaHUs MMMNybCOB
500 Iy,

KoHcTaHTa npeobpasoBaHus Bbixoga Kp (Mmn/n), onpegenstowas
BEeC MMNyrnbca, MOXEeT yCTaHaBnmBaTbCs B npegenax oTr 0,0001 go
200 000 ¢ MnHMManeHbIM Warom 0,0001. ns onpegeneHus 3HadYeHuUs
Ko C y4eTOM MakcMmarnbHOro 3HadyeHusi pacxoga B Tpybonposoae, raoe
OygeT ycTtaHaBnNMBaTbCA pacxogoMep, a Takke 4aCTOTHbIX CBOWMCTB
npMeMHMKa MMMNYSTbCHOrO CUrHana MoXHO BOCMNONb30BaTbCsA (POPMYIION:

36-F 18-10°
Makc QMaKC .’CU

roe Qumakc — MakCUMarbHbIA 3KCNITyaTaUMOHHbBIN pacxon B TpybonpoBo-
3/ y-
ae, Mm°/y;

F — mMakcumanbHO gonyctumasi ans npMeMHuKa YyactoTa cregoBa-
HUSA UMMYNbCOB pacxogomepa, I'u;

K, (umn/n ) <

T
’Cu:?vI — MUHMMaribHO gonyctumMasa anAa npunemMHukKa OnmTernbHOCTb

UMMNYNbCOB pacxoaomepa, Mc;
Tw — nepvoa cnegoBaHns MMMYNbCOB Ha BbIXO4e pacxoaomepa, Mc.
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Ta6nuua 6. HasaHa4yeHMA yHMBepcanbHbIX BbIXOO40B

Pexum paboTbl

OTobpaxeHue

Ycnosue opmnpoBaHusa curHana /

BbIXoda Ha auncnnee K M3MEHEHUS1 COCTOAHMUA Ha BbIXoae
Pacxop no moaynto |Pacxoa npu ntobom HanpasneHumn noToka
Pacxon npu npssmom (NonoxmntenbHOM) Hanpasne-
o Pacxon+ A Npvap ( ) P
YHacToTHbIN HMK NOTOKAa
Pacxon npu obpatHoM (oTpuuaTenbHOM) Hanpas-
Pacxon- A np p (oTpuy ) Hanp

JIEHUNN MNMOTOKa

O6bem no moayno

O6bem npu nobom HanpaeneHMM NoToka

O6bem+ O6bem npun NpPsAMOM HanpaerieHMM NOTOKa
MmnynbcHbIN O6BLem- O6bem npun ob6paTHOM HanpaBneHUN NOTOKa
OkoHyaHne Habopa 3agaHHOro 3HadeHuss obbema
Oosatop
npu JO3MPOBaHUN
HanpaBneHue M3meHeHne HanpaBneHns NOToKa XXMAKOCTU B Tpy-
noToka bonpoBsoge
MpeBbiweHue
MpeBbiweHne 3Ha4YeHUs Quans
pacxoaa
Jro6asn owmnbKa JTiobas owwnbka, gnarHocTupyemasa pacxogqoMepom
Ho3zartop CtapT / oCcTaHOB JO3MPOBaHUSA
HanpaBneHue noToka |/I3aMeHeHne HanpaBneHus NoToka XUAKOCTU B TPY-
(MHEepUMOHHOE) 6onpoBoae npu TennoyyeTe

JNlornyeckumn

Hannune nutaHuna

OTcyTCTBI/Ie ceTeBoro nMTaHn4a

MycTtasa Tpyba

YpoBeHb 30HAMPYIOLLEro CcurHana, noJaBaemoro
Ha ANeKTPOAbl, Bbille YCTaHOBMEHHOrO NMOpOroBoro
3HaYeHUs ANs He3arnonHeHHoW TPyobl

BHe nonb3oBaTenb-
CKOro amanasoHa

3HauyeHue pacxoda BHe 3afaHHOro guanasoHa

Bbiwe nonb3oBa-
TenbCKOro Agmana3soHa

Tekylwlee 3HayeHue pacxoda 6onbliue 3HaYeHUst
BEpXHEW rpaHuLbl 3a4aHHOro paboyero avanasoHa

Huxe nonb3oBaTenb-
CKOro amanasoHa

Tekywiee 3HayeHMe pacxoda MeHblle 3Ha4yeHust
HUXKHEN rpaHuLbl 3aaaHHOro paboyero ananasoHa

Mo ymonyaHuio npu BbiNycke M3 Npou3BoAcTBa Ans Bbixoga Nei
yCTaHaBMMBaETCA YaCTOTHbIN pexnm paboTbl U 3HaveHue Kp, ykasaH-
Hoe B Tabn.7, yto cooTBeTcTBYET YacTtoTe okono 500 My npu Quave.

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

¢ B yacToTHOM pexume yacTtoTa CnefoBaHWs NPONopLMOHaribHa cpeaHe-
My 06beMHOMY pacxody, M3MepPEHHOMY B TedeHune npeabiaywmnx 80 mc.

Mpu paboTe B YacTOTHOM pexnme 3agaetcs 3HadveHune Kp, a Takke
3HayeHus napametTpoB MakcumanbHasa 4yactota 1 ABapunHasa 4yacTto-

Ta.

MakcumanbHaa 4actoTta — 4JactoTta Ha BbIxoae npn mMakcunmMarlib-
HOM pacxoge B JaHHOM pr6OI'IpOBO£I,e. npeBbILIJeHI/Ie Ha BbIXoAde 3Ha-
yeHMss MakcumanbHOW 4acToTbl OnarHoCTmnpyeTca B pacxogomMepe Kak
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HelwlTaTHas cUTyauus, T.e. 3afjaHHOe Ans AaHHOro Bbixoda 3HayeHue Kp
HEKOPPEKTHO.

ABapuiHaa 4actoTa — 4yacToTa cregoBaHuMs MMMYNbCHOW nocre-
posartenbHocTn (He 6onee 700 My), koTopasa BygeT hopmupoBaTbCA Ha
BbIXO4E B Cryvyae, ecnv U3MEpPEHHOE 3HaYeHWe pacxoda npeBbllaeT
3HavyeHne Quave ANA gaHHoro DN pacxogomepa. 3agaHHoe 3Ha4veHue
ABapuMMHON 4acTOTbl AOMKHO ObITb HE MEeHbLUe 33a[4aHHOro 3Ha4YeHus
MakcumanbHOM YacToTbl 4151 AAaHHOro BbIXoAa.

HasHayeHune BbIxo4a B YaCTOTHOM pexume 3agaeTcsi ycTaHOBKaMu
Pacxopn no moaynto, Pacxoa+ n Pacxon-.

MNpn yctaHoBke Pacxog no moAynio MMMynbCHas nocrnegosa-
TENbHOCTb C YacTOTOW CrieloBaHusl, NPOMNopLUMOHanbHON N3MEPEHHOMY
3Ha4yeHUo pacxona, hopMmmpyeTcst Ha Bbixoge npu nbom Hanpaene-
HWMK NOTOKa, NpY ycTaHoBke Pacxop+ — TONbKO Npy NPSIMOM Harnpasre-
HUK noToka, PacxoA- — Tonbko nNpu o6paTHOM HanpaBeHUN.

¢ B umnynbcHoM pexume paboTbl B TeYEHNE CEKYHAbI HA BbIXOA, NOCTyna-
eT nayka UMMyrbCoB, KONMMYECTBO KOTOPbLIX C Yy4€TOM Beca UMMynbca
COOTBETCTBYET 00BbEMY, MU3AMEPEHHOMY 3a NPEAbIAYLLYH CEKYHAY.

Mpu paboTe B MMMNYNbCHOM pexume 3amaeTtca 3HadeHne Kp u Me-
puoa MMNynbLCOB.

NMepnoa nmnynbcoB — nepuopg cregoBaHUS MMMNYMbCOB B Maydke;
MOXeT ObITb 3a4aHo 3Ha4veHue ot 2 4o 1000 mc (4TO COOTBETCTBYET Ya-
ctote o1 500 go 1 ).

HasHadeHune BbIxoga B MMMYSIbCHOM peXMMe 3adaeTcsi yCTaHOBKa-
Mun O6bem no moayniko, O6bLem+, O6bLemM- 1 [losaTop.

Mpun yctaHoBKE O6BEM MO MOAYIHO MMMYNbCbI, KONIMYECTBO KOTO-
pbIX NPOMOPLMOHANbHO M3MEPEHHOMY 3Ha4yeHu obbema, nocTynaroT
Ha BbIxoA4 Npu Nobom HanpasneHMn NOTOKa, Npu ycTaHoBKE Ob6beM+ —
TONbKO NpY NPSIMOM HanpaBfneHun notoka 1 O6bEeM- — Tonbko Npu 06-
paTHOM HanpaBneHun.

[Mpn yctaHoBke [lo3aTop B MOMEHT OKOHYaHUS [O3MPOBaHUSA Ha
BbIX0O[, Bbl4aeTCca OQUH MMNYIIbC.

¢ B nornyeckom pexvme Ha BbIXO4€e Hanu4umio cobbiTus (Mnu ero onpege-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OOWH YPOBEHb 3N1EKTPUYECKOro
CuUrHana, a OTCyTCTBUIO COBbITUS (MM MHOMY €ro COCTOSIHWUIO) — O PYromn
YPOBEHb CUrHana.

[MporpamMMHO N5 NOrMYECKOro pexnma 3agaetca AKTUBHbIN ypo-
BeHb, T.€. YypoBeHb curHana (Bbicokun mnv Huskun), cCooTBETCTBY!IO-
WA Hannuuio cobbiTus. AnekTpuyeckme napameTpbl ypOBHEN cuUrHana
npueeaeHsb! B MNpunoxeHun I

HasHayeHue BbIxoga B NOrMYeCKOM pexnve 3agaeTcd yCTaHOBKa-
MU

- HanpaBneHue NoToKa — ypoBeHb CUrHana Ha Bbixoae u3MeHsietcs 6e3
3aJlePXKKM NpY M3MEHEHUW HanpaBneHnsi MoToka B TpybonpoBoae;
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- MpeBbIlWeHNe pacxopa — ypoBEHb CUrHamna Ha BbIXo4e W3MEHMUTCH,
€Cliu U3MepeHHoe 3HavyeHne pacxofa npesbICUT 3HaveHne Quane ONA
AaHHoro DN pacxogoomepa;

- Jobaa owmnbka — ypoBEHb CMUrHana Ha BbIXO4e WM3MEHUTCS Mpu BO3-
HUKHOBEHUWN OO0 HelwTaTHOM cuTyauum, guarHoctupyemonm npubo-
pom;

- ﬂosaTop — YpOBE€Hb CUrHaJla Ha BbiXxoge N3MEHNUTCA B MOMEHTbI Ha4a-
J1a 1 OKOHYaHNA JO3NPOBaAHUA;

- HanpaBneHue noTtoka (MHEPUWOHHOE) — N3MEHEHME YPOBHS CUrHana
Ha BbIXo4e NPOn3oMAEeT TOSMbKO, €CNu ANUTENbHOCTb BPEMEHN U3MEHE-
HUA HanpaBneHus notoka byaeTt 6onbLle 3a4aHHOr0 BPEMEHN UHEPLWN;
3HayeHue napameTtpa Bpems nHepumum nepeknoYeHUss MOXeT ObiTb
3a/aHo B gmanasoHe oT 2 0o 60 MuH;

- Hanuune nuTaHMAa — Npu HaNUYUU HaNPSHKEHWUs! MUTaHUS Ha BbIXOAe
cdopmupyeTcs BbICOKMI ypOBEHb CUrHana, npu nponagaHuy nuTaHus
HanpsPkeHne Ha BbIXO4e OTCYTCTBYET;

- NMycTtaa Tpyba — ypoBeHb CUrHanNa Ha BbIXO4e U3MEHUTCS, €CNn 3Hade-
HWe COMPOTUBIIEHUS Bbille YCTAHOBIEHHOINO MOPOroBOro 3HayYeHust Ans
3anosiHeHHon Tpybbl;

- BHe nonb3oBaTenbLCKOro AnanasoHa — YpoBEHb CUrHana Ha BbiXoae
N3MEeHAETCA, eCrim 3Ha4YeHne pacxoga BHeE 3a4aHHOINo anana3oHa,

- Bbilwe nonb3oBaTeNnbCKOro AManasoHa — YpOBEHb CUrHana Ha BbIXO-
A€ VU3MEHUTCH, eCnn N3MepeHHoe 3HaveHue pacxoga cTtaHeT Gonblie
3Ha4vyeHne Qumacc;

- Hnke nonb3oBaTenbLCKOro AMana3soHa — YpOBEHb CUrHarna Ha Bbixoge
N3MEHUTCS, eCIiM U3MEPEHHOE 3HaYeHMe pacxofa CTaHeT MeHbLUEe 3Ha-
yeHne Quum.

1.5.4.4. TokoBbIN BbIXO[,

TokoBbIN BbIXO pacxogomepa (ycTaHaBnMBaeTcs Mo 3akasdy) Mo-
XeT paboTaTb B AnanasoHe (4-20) MA.

HomuHanbHas ctatuyeckas XapaKTepucTtmka TOKOBOro Bbixoaa

Q :QHy +(QBy_QHy)IIBHXJ

)
mMakc IMVIH

roe Q — namepeHHoe 3HadeHue pacxona, Ni/MuH;

Qny — 3agaHHOe 3HaYeHUE HWXKHEW YCTaBKM MO TOKOBOMY BbIXOAY,
cooTBeTCTBYOLWEE |, NI/MUH;

Qey — 3aa@HHOE 3HAYeHVEe BEPXHEN YCTaBKW MO TOKOBOMY BbIXOAY,
COOTBETCTBYIOLIEE lvakc, /MUH;

lesix — 3HAYEHME BbIXOOQHOrO TOKOBOIO CUrHanma, CoOTBETCTBYHOLLEe
N3MEPEHHOMY 3HaYeHNIO pacxoaa, MA;

Iwakc — MaKCMManbHoOe 3HayeHue AuanasoHa paboTbl TOKOBOrO Bbl-
xoaa (20 mA);
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i — MMHUMarnbHOE 3HavYeHue guanasoHa paboTbl TOKOBOIO BbIXO-
aa (4 mA).

[MporpaMMHO ANA TOKOBOro BbIXxo4a 3a4alTcs AnanasoH paboTbl v
3Ha4YeHWs1 YCTaBOK, a Takke HasHadeHue. [Npu ycTaHOBKe HasHa4vyeHus
Pacxop abc. — TOK, NponopunoHanbHbIN N3MEPEHHOMY 3HAYEHUIO pac-
Xofa, nogaeTcs Ha BbIxod npu nbomM HanpasneHuu NoToka, Npu ycra-
HoBke Pacxopa+ — TONbKO Npu NpsIMOM HarnpasneHun NoToka, Npu ycra-
HoBke Pacxon- — npu obpaTHOM HanpasreHun.

Ha TokoBOM BbIxoge Takke MOryT chopmmpoBaTbCs criegyloLime
3Ha4YeHus Toka:

- 3,2 MA — npn annapaTtHOM HeUcrnpaBHOCTU pacxogomepa (Hanpumep,
«3aBucaHnn»), Nnbo BO BpPeEMSA €ro nHuumanMsaumm npu nogknioyeHmm
K BHELLHEMY MCTOYHWUKY NMUTaHUA (NOcrne ycnewwHoro 3anycka BbIXOAHOEe
3HayeHVe ToKa yCTaHaBnMBaeTCH MPOMNOpLMOHanbHbIM TEKyLemMy pac-
xony);

- 24 MA — npu nNpeBbILLEHNN U3MEPEHHOro 3HayYyeHnsa pacxofda Quave U
YCTaHOBNEHHOM Ha3Ha4yeH ABapUMNHbIN.

MapameTpbl TOKOBOrO BbIXOA4a M CXeMa MOLKIHYEHUS K HEMY Mpu-
BeeHb! B NMpunoxeHun I.

1.5.4.5. lNocnepoBaTtenbHbIM NHTEPdENC

MocneposatenbHbIn MHTEpPdenc RS-485 nossonseT nonyyatb WH-
dopmaunio 06 namepsemMbiX M YCTAHOBOYHbLIX MapamMeTpax, a Takke
MoaMduULMpoBaTb LOCTYMHbIE YCTAHOBOYHbIE NapameTpbl.

NHuTepdenc RS-485 nogaoepxmaet npotokon ModBus (RTU Mod-
Bus n ASCII ModBus) n obecneumsaeT cBA3b Mo kabernto B rpynne u3
HECKOSIbKMX abOHEHTOB, OAMH U3 KOTOPbIX MOXET ObITb NepcoHanbHbIV
komnbtoTep (1K), npu anuHe nuHum ceasm go 1200 m.

CkopocTb obmeHa (o1 9600 go 115200 bop), a Takke napameTpbl
CBSI3N yCTaHaBNMBAOTCS NporpaMmHo. o ymonyaHuio npu Beinycke m3
Nnpon3BOACTBa yCTaHaBNMBaETCs CKopocTb obmeHa 19200 Bog.

1.5.5. XypHanbl

[na XxpaHeHus yCTaHOBOYHbIX AaHHbIX B pacxogomepe npegycMmoT-
PEHbI XYpPHan CEPBUCHLIX AaHHbIX, >XYPHamn HaCTPOEYHbIX OaHHbIX W
XypHan gencteuim nonb3oBartens.

B >xypHane cepBMCHbIX OaHHbIX UKCUPYIOTCA 3HAYEHUS napameT-
poB, OOCTynHble ONA pepaktupoBaHus B pexume CEPBUC. XypHan
nmeet rnybuHy go 1000 3anucein. MNocne ncyepnaHus rnyouHbl XXypHa-
na coxpaHeHne HOBOW 3anMcu NpoOMCXO4MT NOBEpPX NepBon (Mo Bpeme-
HW COXpaHEeHUs) 3anuncu.

B >XypHane HacTpOeuYHbIX AaHHbIX (PUKCUMPYIOTCH 3Ha4YeHusa napa-
METpOB, [AOCTYNHble ANA pejakTuposaHus B pexume HACTPOMKA.
XKypHan nmeet rnybuHy go 8000 3anucein. Nocne ncyepnaHna rnyouHbl
XypHana OnokMpyeTcsi BO3MOXHOCTb COXpaHEeHuUs AaHHbIX. CHsTue
BGrOKMPOBKM BbINOMHAETCA Ha 3aBOAE-NU3roToBUTENE.
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[locTyn K XXypHany OeWCTBUM Nosfib3oBaTens nponsBoamTCcs No MH-
Tepdency ¢ NoOMOLLbIO cneynanbHon nporpammbl «llporpamma YTeHus
XXypHanoB AeNCTBUIN Nnosnb3oBaTensy».

1.5.6. KoHCTpyKUMA

Bua coctaBHbIX YacTen pacxogomepa, npuseneHsl B [NpunoxeHnn
A, rabaputHbix umutatopos [MNMNP — B MpunoxeHun b.

MpoToyHas YacTb pacxogomepa, B 3aBUCMMOCTM OT BMAa NpUCO-
eavnHeHns K TpybonpoBoAY, BbINOMHSAETCS B Pa3HbIX KOHCTPYKTUBAX:

- noa npucoegmHeHne tmna «caHasmy» (DN10-DN150), korga MNP ¢ no-
MOLLIbIO LUNUIIEK 3aKMMaeTca Mexay ABYMst doriaHuamMu, NpuBapeHHbIMM
K KOHLaM TpybonpoBoaa B MeCcTe Bpe3ku pacxogomMepa;

- pnaHuoBaHHon (DN20-DN300), korga dnanupl MNP kpenaTtca 6ontamm
K OTBETHbIM (brniaHuam TpybonpoBoaa.

BHYTpPEHHSI MOBEPXHOCTb MPOTOYHOM YacTu B 3aBUCUMOCTU OT
HasHayeHus1 pacxogomepa dyTepyeTcs TOPONIacToM Unu nonuype-
TaHOM.

Ha Ttopuesble nosepxHoctu MNP ¢ dytepoBkon ToponsacTom
ANS NpefoxpaHeHus ee B NpoLecce TPaHCNOPTUPOBKU, XPaHEHNS, MOH-
TaXka W 3KCnnyaTtaumm yCTaHaBNMBaOTCS 3aLUMTHbIE KOMbLaA.

BHumaHue! 3awyumHsbie konbya ucnosiHeHusi [IPO®U-xx2MA

(aepeccueocmolikoe) npedHa3Ha4yeHbl Ons npedoxpaHeHusi ¢hmo-
ponnacmoeoli ¢pymepoeku om deghopmayuu npu mpaHcrnopmu-
poeaHuu u XpaHeHuu U OOJ/IKHbI 6bImb ydasieHbl Hernocpeo-
CMeEEeHHO rneped MOHMa)omM Ha mpy6orpoeod.

MabaputHbin umutatop MNP ncnonbadyetcs sBmecto OMP npu npo-
BEAEHUN MOHTa)KHO-CBapPOYHbIX paboT, a Takke Mpu OTNpaBKe pacxo-
AomMepa Ha nepnogunyeckyto NoBepKy Unn B peMoHT. MabaputHble uMu-
TaTopbl MOryT BbITb U3roToBneHbl U3 yrnepogucton (C1.20) nnun Hepxa-
BetoLLen ctann. MimMtatopbl NOCTaBMAOTCA MO 3akasy.

[AvameTpbl 3aWMUTHBLIX KOMeLl, Mpu WCNonb3oBaHUM naHuesB Mo
FOCT 33259 wucnonHeHnss F obecnevmBaloT COOCHOCTb BHYTPEHHEro
kaHana MNP v oTBeTHbIX bnaHueB.

Kpome Toro, Hanuuue y 3awmTHbIX Korew driaHuoBaHHbix MNP 3a-
3emnsoLLero nenectka obecneynBaeT ANEKTPUYECKUI KOHTaKT pacxo-
AOMEPOB C U3MEPSEMON XNOKOCTBIO NPU UX MOHTaXe B NNACTUKOBbIE
(MeTannonnacTukosble) TPy6ONpoOBOAbLI.

Bnok namepexns 6e3 nHaukaTopa cooepXkuT nnatbl mogynen ob-
paboTkn n kommyTauuun. Mogynu pasmeLarTcs HernocpenCTBEHHO B
kopnyce B n coeamHaoTca mexay cobon yepes pasbem. bU ¢ nHam-
KaToOpOM AOMONHUTESNIbHO COOEPXMUT B KpblLLKe Kopnyca (nepegHen na-
Henu) moaynb MHAWKAUMK C MHOUKATOPOM, COEOUHSIEMbIA C MOAYSEM
KOMMyTauun curHaneHbiM wnendom. Kopnyc BU BeinonHaeTca us me-
Tanna. Kpbllka coeanHAeTca C KOPNycoM Mpu NMOMOLLM HUXKHEN MOBO-
POTHOM NETNN N CKPENNsSieTcsa C HUM BUHTaMW.
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Koxyx INMNP n nonaa ctonka, Ha kotopoun kpenutcs b, BbINonHEHbI
n3 metanna. BoamoxeH passopot BU Bokpyr ocu ctorkm Ha 90°, 180°
unu 270° no 3akasy npu BbINycke U3 NPOU3BOACTBA.

Beopa kabensi nutaHus u kabens nHTepdenca ocyLlecTBnseTcs Ye-
pe3 ABa MeTannmnyecknx kabenbHblX BBOAA.

Knemmon 3alwmuTHOrO 3a3eMrieHnss pacxogomMepa CryXWUT BUHT Ha
ocHoBaHuUM BU, k KOTOpoMy KpensiTcsl 3NeKkTpMyeckne NpOBOAHUKM ANs
COoeVHEeHNs ¢ OTBETHbIMM dhriaHuamu TpybonpoBoaa.

1.6. MapkupoBka n nnombupoBaHue
1.6.1. Ha nepegHen naHenu 6noka namepenuns OMP ykasbiBatoTcsa (puc.4):
- HaMMmeHoBaHne n o603HayeHne nNpnbopa;
- TOBAPHbIA 3HAK U3rOTOBUTENS;
- 3HaK yTBepX4eHus Tuna cpeactesa U3MepeHus;
- BUA, UCMOJSTHEHWS;
- TMnopasmep SMP;
- HanpsbkeHNe NUTaHWUs pacxogomepa;
- MaKkcMMarnbHOe JaBneHue n Temnepatypa u3mMepseMon XXUOKoCTu;
- CcTeneHb 3alLMTbl pacxogomepa.

HanmeHoBaHue npubopa  obo3HayeHue npubopa

( N / ) 3HaK yTBEPXAEHUS
OCHOBHblE - 7 N —1 TVna cpeacTea
XapaKTepuUCTUKM B3NET oM © | M3aMepeHns
pacxooomepa PACXOHOMEP - CYETUMK SNEKTPOMAMHUTHBIM

HanpsixeHune nutaHus...... =24B; 0,2A

TOBapr”)" 3HaK MakcumanbHoe AaBneHue 2,5MMa
N TemnepaTypa XuAKoCTM... .150°C
d)Mpr| - I/I3FOTOBI/ITeJ'IFI \\ CTeNeHb 3aAWNTbL..cccvverieereneereniennnann, IP65

@2 BEET

|\ J
NPO®U-212MO Ay 25

BWUA, UCNOJTHEHNS Tunopasmep IMP

Puc.4. Bug mapknpoBku pacxogomepa.

3aBoacKkOM HOMEpP yKal3aH Ha LWunbae, pa3MeLleHHOM Ha Kopnyce
BW.
Ha kopnyce BU mapknpoBaH repmoBBog kabensa nutaHusa =24 B.

Pacxogomepbl, NnpeaHasHavyeHHble AN NOCTaBKM Ha OOBLEKTbI MC-
Nnonb30BaHNA aTOMHOW 3JHEPrUn, AOMOMNHUTENLHO MapkuMpytoTcss 060-
3HayeHnem AC-6 Ha BI.
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1.6.2. lNocne noBepkn pacxogomMmepa NIoMbUpyeTca KOHTakTHas napa 6rioka
n3mMepeHns, paspellatollas Moangukaumo KanmbpoBoYHbIX napameT-

pOB.

1.6.3. KoHTakTHas napa 6noka mamepeHusi, paspelsarowiass Moanmdukauunio
CEPBUCHbIX MapameTpoB, MOXeT BbiTb onnombupoBaHa nocre npose-
AEHUS NyCKOHanagouHbIx pabor.

Kpome Toro, ons 3awmtbl OT HECAHKUMOHUPOBAHHOIO JOCTYNa npu
aKkcnnyataumm MoryT ObiTb OnNSIOMOMpPOBaHbI [ABa KPeneXHbIX BUHTA
KPbILLUKM Kopryca 6rioka namepeHums.
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2. ICTMOJIb3OBAHUE MO HA3HAYEHUIO

2.1. dkcnnyaTtaumMoHHbIe orpaHUu4YeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyataumsa pacxogomMepa AofbKHa MNPOU3BOAUTBCA B YCNOBUAX
BHELLHMX BO3OENCTBYIOLWNX DaKTOPOB, HEe MpeBbIWaoLWmMX JONYCTUMbIX
3Ha4YeHNn, OroBopeHHbIX B N.1.2.8.

Pacxogomep MOXeT ycTaHaBnMBaTbCsl B BepPTMKarbHOM, rOpU3OHTasb-
HOM MM HaKMoHHOM TpybonpoBoae. Hanuume rpsa3eBnkoB Mnu cneum-
anbHbIX PUNLTPOB He 0b6s3aTeNbHO.

TouHaa n HagexHas paboTta pacxogomepa obecnednBaeTcs nNpu Bbl-
nosiHeHun B mecte yctaHosku TP cneayrowmx ycnoBum:

- OTCYTCTBYET CKOMIeHne Bo3ayxa;
- JaBreHne XNOKOCTU UCKMoYaeT rasaoobpasoBaHne B TpybonpoBoae;
- Ha Bxoge 1 Bbixoae MIP nmeroTca NpAMONUHENHbIE y4acTkn TpybGonpo-

Boga cootBeTcTBYOWEeNn AnnHbl ¢ DN, pasHeim DN [MP. Ha atux
yyacTkax He AOSMKHO ObITb HMKAKMX YCTPOWCTB WUMWN 3NIEMEHTOB, Bbl3bl-
BaOLLNX N3MEHEHMNE CTPYKTYPbI MOTOKA XNOKOCTMU;

- BECb BHYTpeHHM o06bem kaHana lNINP B npouecce paboTbl pacxogome-

2.1.4.

pa 3anoryiHeH XNOKOCTbIO;

HaNPsPKEHHOCTb BHELUHEero MarHUTHOro Nosis NPOMbILLSIEHHON YacTOTbl
He npesbiwaeT 400 A/m.

BHUMAHUE! 3anpewaemcsi Ha ecex amanax pabomsi ¢ OAMP
KacambCsi pyKkamu 3J1eKmpo0ooe8, HaxoOsiWuxcsi 80 8HymMpeHHeM
kaHane [IP.

PekomeHgaumn no BbIGOpYy MecTa YyCTaHOBKM W NpaBuiia MOHTaxa
(oemoHTaxa) pacxogomepa, onMcaHme Habopa aneMeHTOB apMaTtypbl,
a Takke komnnekra npucoeguHutensHon apmatypbl «B3JIET KIMNA» uns-
noxeHbol B [JOKymeHTe: «Pacxogomep-cHeTymK 3reKTpOMarHUTHbIN
«B3JMET 3M». UcnonHeHnsa MNMPOPU-xxxMx. VHCTpyKUMS MO MOHTaxy.
WKCA.407112.000 M».

BHUMAHMUE! He donyckaemcsi c [P, gpymepoeaHHO20 ¢hmo-
pornsacmoM, cCHUMamb 3auWjumHbie Kosibua Ha epemsi 6onee 10
MUH.

Tun 1 cocTaB KOHTPONMPYEMOW XMOKOCTU (HanMyMe u KOHLEeHTpauus
B3BECEW, MOCTOPOHHUX XNOKOCTEN U T.M.), PEXMM paboTbl U COCTOSIHNE
TpybonpoBoga He OOMMKHbI NPUBOAUTE K MOSIBIEHWUIO OTIIOXEHWUIA, BNU-
Aalowmx Ha paboTocnocoBHOCTL U METPOSIOrMYECKNE XapaKTEPUCTUKN
pacxogomepa.

Ans obecneyeHusi pabomocnocob6Hocmu pacxodomepa 6 cu-
cmemax, UCMOJIb3YWUX M0 KaKumM-nu6o npu4yuHam y20/1bHbie
¢unbmpbi, He06Xx00UMO c/1e0umb 3a UX UCMIPasHOCMbIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxogumocTb 3awuTHOro 3asemneHus npubopa onpegensieTcs B Co-
OTBETCTBUM C TpeboBaHuAMM rnaebl 1.7 «[MpaBun yCTpONCTBa 3MeKTPo-
YCTaHOBOK» B 3aBMCUMOCTU OT HanpshKeHUs NUTaHUs U YCNoBUW pas-
MeLeHus npudopa.

MonHuesawuTa obbekTa pasmelleHuss npubopa, BbINONIHEHHAs B COOT-
BeTCTBUN C «VIHCTpyKUMEN NO YCTPONUCTBY MOSTHME3ALNTbI 30aHUI, CO-
OPY>XEHUN U MPOMbILWNEHHbIX KOMMYHUKaunny CO153-34.21.122-2003
(yrBepxgeHHon lNpukazom MuHaHepro Poccumn Ne280 ot 30.06.2003),
npegoxpaHseT npubop OT BbiIXOA4a M3 CTPOS NPWU HaNMYUU MOSTHUEBLIX
paspsgos.

TpeGoBaHMs K YCNOBUSIM 3KCMnyaTauuM M BbIOOpY MecTa MOHTaxa,
NpUBEAEHHbIE B HACTOSILLIEN SKCMNNyaTaLUMOHHOW OOKYMEHTALUN, YYNTbI-
BalOT Hambonee TUMUYHbIE BHELLHME (PAKTOpbI, BAMAOLWME Ha paboTy
pacxogomepa.

Ha oGbekTe akcnnyaTtauum MOryT CyLLeCTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauuum BHellHWe (akTopbl, He MoaAarLLIMECs
npeaBapuTEeNbHOMY MPOrHO3Y, OLIEHKE MM NPOBEPKE M KOTOPbIe NPOoun3-
BOAMTENb HE MOT y4ecTb Npu paspaboTke.

B cnyyae nposiBneHuns nogobHbIX hakTopoB crieqyeT YCTpaHUTb UX
WUNM HalWTU UHOE MEeCTO JKchnyaTauuu, roe AaHHble akTopbl OTCYT-
CTBYIOT UM HE OKa3blBalOT BNNSHUS Ha paboTy usgenus.

2.2. Bbibop TUNnopasmepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Beibop Tvnopasmepa pacxogomMepa onpeaensieTcsa gvanasoHoM pac-
xonoB B TpybonpoBoae, rae 6yaet yctaHaBnueaTbes MNP, Ecnn gua-
NnasoH pacxodoB ANsa AaHHoro Tpybonposoda yknagbiBaeTcd B Anana-
30H pacxodoB HecKomnbkux TunopasmepoB OMP, To onpenensitb Hyx-
HbIK TUNOpasMep PeKkoMeHOyeTCs UCXoAa U3 3af4aHHOro npenenbHoro
3Ha4YeHus NoTepb Hanopa.

Ecnu 3HayeHne DN BbIGpaHHoOro Tnunopasmepa OMP MeHbLue 3HayYeHus
DN TpybonpoBoga, Kyaa npeanonaraetcsa yctaHasnuearth [P, To ans
MOHTaxa B TpybonpoBoA MCNONb3yTCA NepexoaHble KOHyca (KOHMy-
30p 1 audgysop).

Onpepgenutb rmgpasnMyeckme rnoTepu Hanopa B cucteme <KoHQy3op —
MNP — andpdysop>, NnpnBegeHHON Ha PUC.5, MOXHO NO HWXenpueeaeH-
HOM MeToaMKe.

2.2.3.1. AcxogHble AaHHbIe Ans onpeaenenunst noTepb Hamnopa:

- 06 bEMHbIV pacxopn XUAKOCTU B AaHHOM Tpybonposoge - Q  [M3/M];
- DN noagBogsiero Tpybonposoga -D1  [mm];
- DN NP -D2  [mm];
- DN oTtBoaswero Tpybonposoaa -D3  [mmMm];
- Yron KOHYCHOCTU KOHdby3opa -a1  [rpagl;
- Yron KOHyCHOCTU anddpysopa -a3 [rpagl;
- ANHa NPSIMOSIMHENHOrO y4acTka - [MM].
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le—
e

a2 | a:l2
1 — KOoHby30p;
2 — 1071HONPOxo0Has waposas 3ad8UXKa;
3 -TIrP;
4 — dugbgbysop.

Puc.5. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [IMP.

2.2.3.2. CornacHO W3BECTHOMY MPUHLUUNY Cyneprno3vumn CymMapHble noTepu
Hanopa hx B cucteme <koHgy3sop — MNP — auddysop> cknagsiBaoTcs
N3 MECTHbIX NOTepPb Harnopa B KOHQYy30pe hu1, NPAMONMHENHOM y4acTKe
(anuHon 1) huz  anddysope hus.

MoTepn Hanopa B KOHQYy30pe onpenenstTca no rpaduky puc.6a,
roe Vz — CKOPOCTb NMOTOKa XWOKOCTU B MPSIMONUHENHOM yyacTtke. [pa-
UK 3aBMCUMOCTM MOTEPb Hanopa OT CKOPOCTM MOTOKa paccyuTaH ang
yrfa KOHYCHOCTU KoHdby3opa oz = 20°. [ina onpeneneHns CKOpocTn no-
TOKa >XMAKOCTM MO 3Ha4YeHuto obbeMHoro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpadnKkom puc.7 unm opmMysnon:

QM) 10°.

/ =
Vo) 0,9 - 7 - DN?(mm)

MoTepn Hanopa B MPSMOSIMHEMHOM YyyacTke OnpeaenstTcs Mo
rpacuky pmc.66. padmk 3aBMCMMOCTM NOTEPb HANoOpa OT CKOPOCTU Mo-
TOKa paccyuMTaH AN OTHOWEHUW ANUHbI NPSMOSIMHEMHONO y4yacTka K
AnameTpy 15; 20; 25 n 30.

MoTepu Hanopa B Auddysope onpeaensaTcs no rpaduky puc.6s.
Mpadunk 3aBMCMMOCTU NOTEPb Hanopa OT CKOPOCTU MOTOKa paccyuTaH
ANS yrna KoHycHocTn audadysopa oz = 20° 1 OTHOLLEHUN HanborbLUero
AnameTtpa anddysopa kK HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.
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Puc.6. Npadmku 3aBucumoctenm notepb Hanopa B KoHdy3ope (a), npsmo-
nuHenHoMm y4acTtke (6) u auchbdysope (B).
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Puc.7. I'pacdmk 3aBUCUMOCTM pacxona XUOAKOCTU OT CKOPOCTM NoToKa Ans
pa3nuyHbIX 3Ha4YeHun DN.

NMPUMEYAHUA:

1. MO ans npoBeaeHNs YTOYHEHHOrO pacyeTa noTepb Hamnopa B cucTteme
<koHpy3op — MNP — anddysop> «PacyeT rugpaBnnyeckmx notepb» u
PykoBogcTtBo nonb3oBatena «Metoamka nogbopa UCNOMHEHUS pacxo-
nomepa B3JET 3P TAUT M» pasmelLeHbl Ha caiiTe no aapecy:

https://vzljot.ru/catalogue/izmerenie_raskhoda_zhidkostey/elektrom
agnitnyy _metod_izmereniy/vzlet_er_layt m_s_mezhpoverochnym_interv
alom_6_let/

2. PykoBoacTteo nonb3oBatensa «Metoauka nogbopa UCMOMHEHUA pacxo-
nomepa B3NET 3P NANT M» npurogHa ans nogbopa u pacyerta no-
Tepb ntodoro pacxogomepa K «BaneT».

2.3. NoprotoBKa K paboTte

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxogomMepoM [ornyckaeTcs nepcoHarn, M3y4MBLUMA 3SKC-
nnyaTauMoHHYH0 JOKYMEHTaLMIO Ha n3genue.

2.3.1.2. Npwn noarotoBke MU3genust K UCMOMb30BaHUIO N B NpoLecce aKcnsyarta-
UMM  OOMmKHbl cobnopgaTtbes «[MpaBuna TEXHUYECKOW 3KCnyaTaumm
3MEeKTPOYyCTaHOBOK MoTpebutenen» u «MexoTpacnesble npasuna Mo
oxpaHe Tpyaa (MNpaBuna 6e3onacHOCTU) Npu 3KchfyaTauun 3NeKTpo-
YCTaHOBOK.

2.3.1.3. MNpu npoBeaeHnn paboT ¢ pacxogoMepoM OnacHbIMU dhakTopamun Ans
YyenoBeka SABNAIOTCS:

- HanpsbkeHne nepeMeHHoro Toka (C AerCTBYIOLWMM 3HavYeHnem ao 264 B
yactoton 50 Nu);

- paeneHue B Tpybonposoae (ao 2,5 Mra);
- TemnepaTtypa paboyen xumakoctm (o 150 °C);
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- apyrne dakTopbl, cBsA3aHHbIE C Npodunem u cneundunkon odbvekTa, rae
NPON3BOAUTCH MOHTaX.

2.3.1.4. 3anpeLyaeTca ncnonb3oBaTb pacxogomepbl Npy AaBneHun B Tpybonpo-
Boae bonee 2,5 MlMa.

2.3.1.5. B npouecce paboT No MOHTaxy, NycKOHanagke Unn pemMoHTy pacxoao-
Mepa 3anpeLlaeTcs:

npon3BoanTb NOAKITIOYEHNA K pacXxogoMepy npu BKIMKOYEHHOM NMUTaHUN,

MOHTaX M OeMOHTaX pacxogomMmepa 13 TpybonpoBoda 4O MOSIHOMO CHs-
TUS JaBNeHUst Ha y4acTke TpybonpoBoaa, rae Npons3BoasaTcs paboThl;

Mcnonb3oBaTb 3MeKTPoNpUbOpbl U 3NEKTPOUHCTPYMEHTHI 6e3 noakmto-
YEeHUs1 X KOPMYCOB K MarncTpany 3awmuTHOro 3a3eMreHusl, a Takke uc-
nonb3oBaTb NEPEYNCIIEHHbIE YCTPONCTBA B HEUCTNPABHOM COCTOSIHUM.

2.3.2. lpwn BBOAE B akcnnyaTaunto OMP aomkHO 6bITb NPOBEPEHO:

COOTBETCTBME HarnpaBneHUss CTPenkM Ha Kopryce pacxogomepa
HanpaBreHno NOTOKa XWOKOCTU B Tpybonposoae;

COOTBETCTBME ANNH MNPSIMONIMHENHBbIX Y4acTKOB Ha BXode M BbIxode
OMP;

NpaBWibHOCTb MOAKMIOYEHUST pacxogoMepa WM B3auMOOEWNCTBYHOLLErO
obopynoBaHus B COOTBETCTBUM C BbIDPAHHON CXEMOW;

npaBuUiibHOCTb 3aaHHbIX PEXMNMOB pa6OTbI BbIXO4OB pacxogomMepa,

COOTBETCTBME HAMPSPKEHUS NMUTAHUS 3a0aHHBIM TEXHUYECKMM XapakTe-
PUCTUKaM.

2.3.3. Pacxogomep npu nepBOM BKMHOYEHUW UMK MOCre ANUTENbHOro nepe-
pbiBa B paboTe rotoB K aKCnsyataumm nocne:

MOMHOMO MpeKkpaweHns ANHAMUYECKNX TMOpaBfNYeCcKNX MNpoLEeCccoB B
TpybGonpoBoAae, CBA3aHHbIX C MBMEHEHMEM CKOPOCTM U pacxoda >XUAKO-
cTM (Npn ONOPOXHEHUN UM 3anonHeHun Tpybonposoaa, perynupoBke
pacxoga v T.n.);

30-MmuHyTHOM NpoMbiBkuM TP noTtokom xngkocTtu;

30-MUHYTHOrO nNporpesa pacxogomepa.

2.3.4. Nepen BBOOOM B 3KCMyaTauuio pekomeHayeTcs onsiombuposaTb pac-
Xo4oMep U1 3aaBuxKK Harinaca (npu ero Hanu4um).
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

CuunTtbiBaHMe MHpopmaLmm

CAaaHHbIN B 3KcnnyaTaumio pacxogomep paboTtaeT HenpepbiBHO B
aBTOMaTU4YECKOM peXnME.

NHdopmauusa 06 namepsieMbix napameTpax U COCTOSHUM pacxono-
Mepa MOXeT CYMTbIBATbCA C MHAMKATopa (C aBTOMaTUYECKUM UNKU Npu-
HYOUTENbHBIM NEPEKIOYEHNEM MHAMKALNK), C YHUBEPCAITbHbIX U TOKO-
BOro BbIXO40B, MO nocnegosatenbHoMy nHTepdency RS-485.

[osnpoBaHue

[lo3avpoBaHMe C MOMOLLbIO pacxoAoMepa MOXET OCYLLECTBNATLCS
OHUM M3 ABYX CrocoboB: 3apaHee 3a[aHHOro 3HayeHusl O03bl UMK B
«CTapT-CTOMHOM» PEeXuME.

[Ans [o3vMpoBaHUsA 3aaHHOro 3HayeHust HeobOXOoAMMO npeaBapu-
TEnbHO 3TO 3HaYeHue [03bl NporpaMMHO BBECTM B pacxoaomep. Hauu-
HaeTcs npouecc A03MPOBaHWS MO CurHany, MOCTyNMBLUEMY Ha BXOA
ynpaeneHusi, unu no komaHae CTapT, MOCTynNMBLUEA MO Nocrneaosa-
TEeNbHOMY UHTepdENCy, 3aKkaH4YMBaeTCs — aBTOMaTU4eCckn nocne Habo-
pa 3aaHHOro 3Ha4YeHns O03bl.

B «cTtapT-cTonHOM» pexmnme Npouecc A03MPOBaHUS HaYMHaETCs No
nepBoMy CUrHamny, MOCTYNMBLLUEMY Ha BXOL YNpaBreHusl, UNn No WH-
TepdericHon komaHae CTapT, a 3aKkaH4YMBaeTCA — MO BTOPOMY CUrHany
Ha BXo4e ynpaBrieHns unu no komaHge nHtepdgenca Cron. [nsa obec-
neyeHnss paboTbl pacxodomepa B «CTapT-CTOMHOM» pexume Heobxo-
ANMO YCTaHOBWUTb 3HA4YeHMEe 3a4aHHON 0O03bl, PaBHOE HYIHO.

Mo OKOHYaHMIO O03MPOBAHMSA Ha YHUBEpCarbHbIX BbIXOAAX MOXeT
OblTb CHOPMMPOBAH MMMYNbC WM/UNN NOFMYECKUA cUrHan ans ynpaene-
HUS1 UICNOSNTHUTENbHBIM MEXaHN3MOM.

YcTaHOBKa OTCeYeK no N3MepeHnto pacxoaa

OTceukn No n3mepeHnto pacxona 3a4arTcsi C NOMOLLbIO NapameT-
poB: Mo HapacTaHuto 1 Mo ybbiBaHUIO, a Takke OTceyka 0 no nHaM-
KaTopy.

Otceykun Mo HapacTaHuto 1 Mo ybbiBaHUIO — 3TO MOPOroBble 3HA-
YeHnsa pacxoda, HUXe KOTopbiX (Mpyv M3MEHEHUM pacxoga B 60MbLyio U
MEHbLUYK CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonneHne obbema,
Bbl4a4a UMMynNbCOB M TOKOBOro curHana. Mpu aTomM nHAMUMpYyeTCa Hy-
neBoe 3Ha4YeHne pacxoaa.

3HayeHne KaxXOon M3 OTCeYeK MOXET yCTaHaBnMBaTbCA B npeae-
nax ot 0 oo 0,255-Quaus ¢ anckpetomM 0,001-Quanvs. TMNOBOE 3HAYEHME
npu Bbinycke n3 nponssoactaea — 0,002-Quave.

OTceyka 0 No MHAMKATOPY — 3TO 3HAYEHME paACX0Aa, HUXKE KOTO-
pOro MHAMUMPYETCS HyneBoe 3HayeHune pacxoda, a HakonneHne obbe-
Ma, Bbldada UMMyrbCOB U TOKOBOFO CUMrHana npoaosikarTcs.

B pacxogomepe AN peBepCcHMBHOMO MOTOKa OTCeYkM cpabaTtbiBaroT
KaK NMpy NonoXWTENbHOM, Tak U NpU OTpuUaTeNbHOM HanpasneHun no-
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Toka. CurHan HanpaBlneHnd NoToka Takke U3MEHAETCA C y4eTOM YyCTa-
HOBJ1€HHbIX OTCEYEK.

2.4.4. YcTaHOBKa Nofb30BaTENbCKOro AMana3oHa pacxona

B pacxogomepe Takke MOXHO YCTaHOBUTb MUHUMarbHoe (HMxHAA
rpaHumua) 1 makcumanobHoe (BepxHsaf rpaHuua) 3HaveHne ansa pabo-
Yyero guanasoHa pacxofa. 3HayeHusa napamMeTpoB 3afarTcsa kak abco-
NOTHbIE BENWYMHBLI B €AMHMLAX U3MepeHns OoO6BbEMHOro pacxoga
(n/mMuH).

Ecnn nsmepeHHoe 3HadyeHne pacxoda MeHblle HuxHen rpaHuubl
nnu 6onblue BepxHen rpaHuubI, Torga:

- NpoaornKaeTcAa namepeHme pacxoaa n HakornrmeHmne obbema;

- oukempyeTcsa HewwTaTHasa cutyaums n Ha XKKU otobpaxkaeTcss cMMBOn H
unu B (puc.3a).

2.4.5. YcTaHoBKa napameTpoB chunbTpa 1 aBTomMaTta yCTaHOBKM pacxoaa

B npubope npeaycmoTpeHa BO3MOXHOCTb 06paboTku Mameputenb-
HOro CuUrHamna c nomoLlblo unbTpa 1 aganTUBHOIO anropuTMa aBToma-
Ta ycTaHoBkM pacxoga. KoHcTaHTa cdunbTpa curHana pacxoga v napa-
METpbl aBTOMaTa YCTaHOBKM pacxoda onpedensioT BpeMs peakuuu
npubopa Ha n3MeHeHne pacxoaa.

Mpy BbiNycke M3 NPOM3BOACTBA YCTAHABNMBAETCS 3HAYEHWE KOH-
CTaHTbl puUnbTpa cuUrHana pacxofa paBHoe 6 W BkM4YaeTcs aBTomaT
YCTAHOBKM pacxofa C TUMOBbIMW 3HAYEHMSIMW NapameTpoB. 3aBWCK-
MOCTb BPEMEHM YCTAHOBMNEHMUS 3HAYEHUsI pacxoda OT KOHCTaHTbl urb-
Tpa Npy TUMNOBbIX 3HAaYEHWUSIX NapamMeTpoB aBTOMaTa YCTaHOBKM pacxo-
[a npuBeaeHa B T1abn.8.

Tabnuua 8
KoHcTaHTa domnbTtpa Bpems ycTaHOBNEHMS 3Ha4YeHns pacxoaa, C
curHana pacxopa ABTOMAT BKNIOYEH ABTOMAT BbIKITHOYEH

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 BLIOOpa napameTpoB unbTpa U aBTomaTta yCTaHOB-
KM pacxoga obpaluatbCcs K U3rotToBUTENIO.

2.4.6. YcTaHOBKa NapameTpoB KOHTPONS 3anonHeHus Tpybonposoaa
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B pacxogomepe peanunsoBaHa yHKUMS onpeneneHns 3anofnHeHns
TpybonpoBoAa N3MePSEMON XKNOKOCTbHO.

lMepBMYHaa HacTporka PyHKUUM onpeneneHnsa 3anonHeHns Tpybo-
npoBoga W3MepPAeMON XMAOKOCTbIO, BbINOMHAETCA Ha  3aBoje-
narotosuTene.

Mpn paboTe C XUAKOCTAMM, OTNMYAIOLMXCS MO INEKTPUYECKON
NPOBOAMMOCTM OT 3aBOACKMX YCIOBUA HACTPOVKWA, PeKOMeHOyeTcs
NPOBECTU HaCTPOWKYy NMapaMeTpoB pacxodomMepa B COOTBETCTBUM C pe-
KoMeHOauusMu1, npuseaeHHbIMK B MNpunoxeHum E.

2.5. Bo3MOXHble HEUCNPABHOCTU U MeTOA bl UX YCTPaHe-

HUA

2.5.1. MNepeyeHb HEUCMNPaABHOCTEN N HELUTATHbIX CUTYaLUNiA, AMarHOCTUPYEMbIX

pacxogoMepoOM U MHANUMPYEMbIX B BUOE COOTBETCTBYHOLLMX CMMBOJSIOB
Ha akpaHe XKKW, npnBeneH B 1abn.9.

Tab6nuua 9
Kon
HEeNCnpaBHOCTH, Cop,epx(aHMe cobbITUSA
HC
- AnnapaTHasa HencnpaBHOCTb. BbiBogntcs coobuieHne Owmbka namaTu.
10 Owwnbka npomepa onopsbl
'H Pabouunn pexnm 6e3 nHuumManusagmm
13 YpoBeHb BXOZHOTO CUrHana Bbille AOMyCTUMONO B HECKOMbKUX LMKnax
n3mepeHum
Q 3HauyeHune pacxoga 6onblie Qmakc
1 3HaueHune Kp ans Beixoga Ne1 HEKOPPEKTHO
2 3HaueHue Kp ansa seixoga Ne2 HeKOppeKTHO
T 3HadyeHne pacxoa BbILWSO 3a Npeesbl yCTaBOK N0 TOKOBOMY BbIXOA4Y
H 3HayeHne pacxoa HKe Nonb3oBaTENbCKOM rpaHnLbl
B 3HayeHVe pacxoa Bbllle Nosib30BaTENbCKOW rpaHnLbl
n 3HayeHne curHana 3oHOMpPOBaHUSA Bbile 3agaHHoro (nycrasi Tpyba)

2.5.2.

2.5.3.

NMPUMEYAHUE. lNMepenonHeHne xypHana HacTpOeYHbIX napamerT-
poB oToGpaXkaeTcs Tonbko B nporpamme «MoHutop Banet MNpodn M».

Mpy AnarHOCTMPOBaHUKM annapaTtHOM HEWUCMNPaBHOCTU pacxogomepa,
nnbo HencnpasHocTen ¢ kogamu !0, H n 13 npekpawaeTcs namepeHme
pacxoda u HakonneHne obvema. Npu nosBNEeHUN MHanKaumm cooobLue-
Hus Owmnbka namaTtu, nnéo cumeonos !0, 'H npubop Heobxoanumo oT-
NnpaBUTb B PEMOHT.

B cnyyae wvHOvKauuMmn Opyrmx CUMBOSIOB W/WNW OTCYTCTBUM U3MEPU-
TenbHOM MHOpMaLMKN cneayeT NpoBepuTh:

Hannm4yne n CcooTBEeTCTBME HOpMaM HanpaxeHume nntaHnAa Henocpen-

CTBEHHO Ha KleMmax nntaHuna pacxogomepa U MCTOYHMKaA BTOPUYHOIoO
NMATAHNA;
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2.54.

HaOeXHOCTb MNOACOEANHEHUS Lienen NUTaHus;
Hanu4yme XUOKOCTU U ee ABUKEHUS B TPyGONpoBoaE;
OTCYTCTBME CKOMMEHUS ra3a B MECTE YCTaHOBKU pacxoaomepa;

KOPPEKTHOCTb 3Ha4yeHun Kp, ycTaBoOK Mo TOKOBOMY BbIXOAy, OTCEYeEK Mo
pacxody, HWXKHEN U BEPXHEW rpaHul, guanasoHa U3MepsieMoro pacxo-
Aaa. Npn HeobxoaUMOCTU U3MEHUTL NX 3HAYEHUS.

[Mpy NONOXUTENBHBIX pe3ynbTaTtax, NePeYNCeHHbIX Bbille npoBe-
POK creayet obpaTtnTtbCa B CEPBUCHBIV LIEHTP (perMoHanbHoe npeacra-
BUTENbLCTBO) WM K M3rOTOBUTEMIO pacxogomepa Ans onpeneneHus
BO3MOXHOCTW €ro ganbHenwen akcnnyartauum.

Pacxopomep «B3JIET OM» no Buay UCNOMHEHUSI U C Yy4ETOM YCIOBUM
9KCnnyaTaumm OTHOCUTCA K U3AENUSM, PEMOHT KOTOPbIX NPOU3BOANTCS
Ha cneuManuM3MpoBaHHbIX NpeanpuatTuax, nnbo  nNpegnpusaTUK-
nsrotosuTene.

34

// B3/NET



3. TEXHUYECKOE OBCJ1lYXUBAHUE

3.1. IpoBepkKa TeXHNYECKOro COCTOSHUA

3.1.1.

3.1.2.

3.1.3.

BBedeHHbIN B 3KCnnyaTauMio pacxogoMep pekoMeHayeTcs noasepraTb
NepuoanYecKkoMy OCMOTPY C LIENbIO KOHTPOSS:

paboToCnocoBGHOCTM pacxoaoMepa;

cobOnoAeHNs YCNOBUIA SKCNNyaTaLuu;

HanMuMsa HanpsKeHUs NMUTaHNUS;

OTCYTCTBUS BHELLIHUX NMOBPEXAEHUI COCTaBHbIX YacTeN pacxoaoMepa;
HaZEeXHOCTUN 3NEKTPUYECKUX N MEXAHNYECKUX COEANHEHUN.

MeproanyYHOCTL OCMOTPa 3aBUCUT OT YCIOBWUIA 3KCMnyaTauun, HO
He AomkHa ObITb pexxe 0OHOro pasa B ABe Heaenu.

HecobntogeHne ycrnoBuin akcnnyaTaumm pacxogoMmepa B COOTBET-
CTBUM C pa3genom 1.2.8 MOXET NPUBECTU K €ro oTkasy unu npesbille-
HWIO JONYCTUMOrO YPOBHSA MOrPELLIHOCTU N3MEPEHUN.

BHelHNe noBpexaeHusi Takke MOryT MPUBECTU K MPEBbILUEHMIO
[AONYCTMMOrO YPOBHSI MOrPELIHOCTM n3MepeHuin. MNpu NosiBNEHMN BHeL-
HUX MOBPEXOEHWUI U34enus Unu kabens nuTaHusl, CBsI3M HeobGXoauMo
0bpaTUTbCS B CEPBUCHbLIA LIEHTP WU perMoHanbHoe npeacTaBuUTesb-
CTBO A1 onpeaeneHnst BO3MOXHOCTM ero AanbHenLlen akcnnyaTauum.

B npouecce akcnnyatauum pacxogomepa He pexe OOHOro pasa B rof
pekoMeHayeTCsl NPOBOAUTL MPOMUNIAKTUYECKMMA OCMOTP BHYTPEHHErO
kaHana MNP Ha Hann4uue 3arpsA3HeHUn n/unmn oTnoXxeHnn. [lonyckaetca
Hanu4mne nerkoro HaneTa, KOTOPbIN LOIMKEH CHUMATLCS C MOMOLLbIO YM-
CTOW MSIrKOW BETOLUM, CMOYEHHOM B BOAE.

Mpy HanNUuMKU OTMOXEHUA CYLLECTBEHHOW TOMWMWHLI HEOBXOANMO
npon3BecTn o4nCTKy nosepxHocTtu MNP un oTnpasBuTb pacxogomep Ha
BHeOYEpPEHYI0 NOBEPKY.

O4mnCTKYy OTMOXEHUA B 3TOM Cry4ae peKkoMeHOyeTcsi NMpPOBOAMTb
cpasy e nocrie u3BreYeHust pacxogomepa m3 Tpybonposoga ¢ nomo-
LL{bIO BOAbI, YNCTOM BETOLUN N HeabpasnBHbIX MOKOLLMX CPeaCTB.

3anpewaemcsi npu o4yucmke omJioxxeHuu npombieams [P
nod cmpyeu xudkocmu, nubo nozpyxams [P e xudkocmb, Oa-
)Xe yacmud4Ho!

Mpn oTnpaBke pacxogomMepa Ha MOBEPKYy UM B PEMOHT HEOOXoaMMOo
nocrie geMOoHTaxa OYUCTUTb BHYTPeHHWn kaHan [IMP oT oTnoxeHuwn,
0Opa3oBaBLINXCA B MPOLIECCE JKCMMyaTauuMum, a Takke OT OCTaTKoOB pa-
bouen xmogkoctu. Ocmamku az2peccusHolU XUOKOCMU OOJIKHbI
6bImb Helimpasiu308aHhbl.

MNpy MOHTaXe M OEMOHTaxe pacxogomepa HeoOXOAMMO PYKOBOA-
CTBOBaTbCS MHCTPYKLMEN MO MOHTaXy pacxodomMepa.

OTnpaBka pacxogomepa Ans NpoBeAeHUs NoBepku, NMMBo peMoHTa
[OMKHa NpoM3BOAUTLCA C MacnopToM pacxogomepa. B conposoau-
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TenbHbIX JOKYMEHTax HeoBXOAMMO YKasbiBaTb MOYTOBbIE PEKBU3UTHI,
TenedoH 1 chakc oTnpaBuUTens, a Takke cnocob 1 agpec obpaTHon Oo-
CTaBKM.

3.2. [NloBepka

Pacxogomep npoxoauT NepBUYHYHO MOBEPKY MPW BbiNycke M3 Npo-
M3BOACTBA M NOCMe PeMOHTa, Nepuoanyeckne — B rnpolecce aKkcnnya-
Taumm.

MexxnoBepoyHbIN MHTepBan — 4 roga.

[NoBepka pacxogomepa NpoM3BOAUTCA B COOTBETCTBUMN C LOKYMEH-
ToM «Pacxopomep-cyeTumk anektpomarHnTHeln «B3JTIET 3M». Wcnon-

HeHns [TPO®U-xxxMx. PykoBoactso no akcnnyatauuu. Yactb 1»
LWKCAO.407112.000 P3.
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4. YNNAKOBKA, XPAHEHUE U TPAHCITIOPTUPO-
BAHUE

4.1. Pacxogomep, YKOMMNNEKTOBAHHbIA B COOTBETCTBUN C 3asiIBKOMW, YNaKOBbI-
BaeTcsa B mHausuayanoHyto Tapy kateropum KY-2 no NOCT 23170 (ko-
pO6Ky 13 rodopupoBaHHOIO KapToOHa, B0 AepPEBSAHHBIN ALLMK).

an/ICOG,EI,VIHI/ITeJ'IbHaFI apmMartypa nocrtaB/ideTCAd B OTAENbHOMN Tape
POCChLINbIO NN B c6ope Ha O4MH UIMN HECKOJIbKO KOMIMJIEKTOB.

4.2. XpaHeHue pacxogomMepa OOSMKHO OCYLLEeCTBMATLCHA B yNakoBKE U3roTo-
BUTENSA B CyXOM OTaniMBaeMOM MOMELLEHMMN B COOTBETCTBUMU C Tpebo-
BaHmamu rpynnbl 1 no FTOCT 15150. B nomelleHnn ona xpaHeHus He
AOSMKHO ObITb TOKOMPOBOASALLEN MbifiX, NApPOB KUCIOT U Lenoyeun, a
TaKKe rasos, BbI3blBAlOLLUNX KOPPO3UIO N paspyLLaoLLMX U30MSALNIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro obcnyxumea-
HUS NPU XpaHEeHUW.

Mpun ncnonb3oBaHMK cneumanbHOM Tapbl Ansa ycnosun KpanHero
CeBepa ycnoBusi XxpaHeHUs1 MOryT ObITb YCTaHOBMEHbI MO rpynne 3
(*K3) no NOCT 15150.

4.3. Pacxogomepbl MOryT TpaHCNOpPTUPOBATLCS aBTOMOOUITbHBLIM, PEYHbLIM,
KEenesHo4OPOXHbIM 1 aBUALMOHHLIM TPAHCMOPTOM (KPOME HerepmMmeTu-
3MpPOBaHHbIX OTCEKOB) NpU COBMOAEHUM CrieayroLmnX YCNOBUN:

- TPaHCMOPTUPOBKA OCYLLECTBIISIETCA B 3aBOACKOMN Tape;
- OTCYTCTBYET NpsIMOe BO3JeNCTBUE BRaru;
- TemnepaTypa He BbIXOAWUT 3a npegensl oT MuHyc 50 go 50 °C;

- NPV UCNonb30BaHMKM creumanbHon Tapbl Ans ycnosun KparHero Cesepa -
oT MuHyc 55 go nntoc 70 °C;

- BNaXXHOCTb He npesbiwaeT 95 % npu Temnepartype o 35 °C;

- Bubpauma B gmanasoHe ot 10 go 500 Ny ¢ amnnutygon oo 0,35 mm unu
yckopeHuneMm ao 49 m/c?;

- yaapbl CO 3Ha4YeHMEeM MUKOBOTO YCKOpeHUsi Ao 98 m/c?;

- YNOXeHHble B TpaHCNopTe u3genus 3akpenneHbl BO nsbexaHne nage-
HUS U coyOapeHni.
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NMPUNOXEHUE A. Bug pacxoaomepoB pa3finvHbIX UCMOSTHEHNN U
TUNopa3sMepoB.
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* - CNpaBOYHbLIN pa3Mep

1 — uHdukamop (npu Hanu4yuu); 2 — 610K uamMepeHus; 3 — Nep8uYHbIl rpeob-
pasoeamersib pacxoda; 4 — 3awumHsbie Konbya, 5 — eepmoeeod kabesns ces3u;
6 — 2epmoee0o0 kabesnss numaHusi; 7 — aneKkmpudyeckue rnpoe8oodHUKU Orisl co-
eOuHeHus kopriyca OMP ¢ mpy6onposodom; 8 — anekmpodkil.

Puc.A.1. Bug pacxogomepa ucnonHeuus MPO®U-x1xMx ™), Tun npucoenu-
HEeHUS — «KCIHABUYY.

") NMPO®UN-11xMx — 6e3 nHaukartopa;
MPO®U- x11MU — hyTepoBaH nonnypetaHoMm 6e3 3aLMTHbIX Konew;
MPODU- x12MA — dyTepoBaH dTOPONSIACTOM, MOHTaX 6e3 3aLlMTHbIX Koney,

Ta6bnuua A.1. MaccorabapuTHble XxapakTepucTUKuU pacxogomMepoB UCNOJIHe-
Hun NMPO®U-x1xMx

L*, Mm Macca,
DN d*, MM | D, Mm | D1*, MM | ¢ sawmTHLIMH 6e3 sawmtHbix | H*, MM | He Gonee,
KOJibLlaMm Koney Kr
1 2 3 4 5 6 7 8
10 9,5 34 60 93 85 206 1,19
15 14 39 60 93 85 206 1,19
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MpoponxeHue Tabnuubl A.1.

1 2 3 4 5 6 7 8
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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// B3/NET



140

d L
_ 115 -
@ @)
1
L
BEUIET S
PPPPP )AOMEP-CHETYUK ANEKTPOMATHUTHbBIA
IPERYTIPEKOE]
Tou e
@E rer P65

n HUME -
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D1*

* - CNpaBOYHbIN pasmep

1 — 6nok usmepeHusi; 2 — rnepeuYHsbIli rpeobpaszosamersib pacxoda; 3 — 3a-
wumeHble Konbya; 4 — eepmogeold kabens cesa3u; 5 — eepmoeeod kaberns nu-
maHusi; 6 — anekmpu4eckue rnpPo8odHUKU O coeQuHeHus1 kopriyca OMP ¢
mpy6ornposodom; 7 — OornonHUMesbHbIl 3a3eMsiouul srneMeHm; 8 — aekK-
mpooksil.

Puc.A.2. Bup chbnaHuoBaHHbIX pacxogomepoB ucnonHeHnn MPOOU-x2xMx ™)

TunopasmepoB DN20...DN150.

") MPO®U-12xMx — 6e3 uHaukaTopa;
MPODU- x21MWN — cbyTepoBaH nonnypetaHoM 6e3 3alUTHbIX KOMeL;

MPODU- x22MA — dyTepoBaH dTOPONSIACTOM, MOHTaX 6e3 3aLlMTHbIX Koney,
Tabnuua A.2. MaccorabapuTHble XxapaKkTepUCTUKN pacxofoMepoB UCTONHe-

Hun NMPO®PU-x2xMx TMnopasmepoB DN20...DN150

L*, Mm
Macca,
DN d*, Mm | D*, mm | D1*, MM 6es samTHbIX | pyx iy N | He Gonee,
C 3alUTHbIMU Koneu,
KonbLiamm dyTeposka KF
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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* - CNpaBOYHbIN pa3mMep

1 — 650K usmepeHus; 2 — nep8uyHbIU rpeobpaszoeamerb pacxoda; 3 — 3aUWUMHbIe
Konbua, 4 — 2epmoseol Kaberns cesasu; 5 — eepmoseod kabensi numaxus; 6 — anek-
mpuyeckue npoe8odHUKU Onsi coeOuHeHusi kopryca OMP ¢ mpyb6onposodom; 7 —
3n1ekmpoosbl; 8 — pbiM-6051m.
Puc.A.3. Bug conaHuoBaHHbIX pacxogomMepoB ucnomnHeHuin MPODU-x2xMx ™)
TunopasmepoB DN200, DN300.

™) MIPO®U-12xMx — 6e3 uHamkaTopa;
MPO®U- x21MUN — pyTepoBaH nonnypetaHoMm 6e3 3aLMTHbIX Konew;
MPODU- x22MA — dyTepoBaH bTOPONSIACTOM, MOHTaX 6e3 3aLMTHbIX Koney,

Tabnuua A.3. MaccorabapuTHble XapakTepUCTUKN PpacxogoMepoOB UCMOSIHe-
Hun NMPO®U-x2xMx TunopasmepoB DN200, DN300

L*, MM Macca,
DN d*, mm D*, MM | D1*, MM |¢ saumtHeiMm | 6es sawmTheix | H*, MM N He Goree,
KonbLamm Konetl 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 ¢ 3aWwmMTHbIMK KOMbLAMMU:
1 — 3awumHoe Kosbuo;
2 — hymeposKa.
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Puc. A.4. Bug INMNP ¢ 3alyMTHbIMK KONbLaMU pa3HbIX UCNONTHEHUN:

a) obLLenpoMbILLIEHHOE UCMOSTHEHUE; 6) TEXHONOrMYeckoe UCNOSTHEHNE; B) OT-
GoWHOe UCNonHeHne; r) BOPOTHNUKOBOE MUCMOSTHEHME.

3awuTHbIe KomnbLa OTOONMHOro ucnonHeHnsa (puc.A.4B) MoryT ycra-
Haenueatbca B OMP, ucnonb3yemblx Ans uamMepeHus pacxoga abpa-
3UBHbIX arpeCCUBHbIX XXUOKOCTEMN.

3almnTHbIe Kombla pasHblX UCMOMHEHU MOryT Takke cHabxartbcs
AOMOMHUTENbHBbIM 3a3eMnALWmMM arnemeHToM (puc.A.2) ana obecnedve-
HUS1 3NEeKTPUYECKOro KOHTakTa B pacxogomepax, MOHTUPYEMbIX B Nna-
CTUKOBbIE (MeTannonnacTukoBble) TpybonpoBoabl.
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NMPUNOXEHUE b. Bua rabapuTHbIX MUMUTAaTOPOB ANIA MOHTaXa
pacxoaoomMepoB pasfiMyHbIX UCMOSTHEHUMN.

@ D*

L*

r—C- —

* - cnNpaBOYHbIN pasmMep

Puc.b.1. Bug rabaputHoro nmutatopa lNMNP TMna «caHaBuUY» ANs MOHTaXa C
3alUTHbIMU KOJNbLAMM.

Tabnuua B.1. MaccorabapuTHble xapakTepUCTUKN rabapuTHOro umuTaTopa
MNP Tuna «caHABUY» ANA MOHTa)Xa C 3alUTHbIMM KONbLIAMM.

DN L*, mm D*, mm | 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*

[ —

* - CNpaBOYHbIN pa3Mep

Puc.b.2. Bupg rabaputHoro nmurtatopa MNP TMna «caHaBuMY» AnNs MOHTaxa
0e3 3alWMUTHbLIX Konew,.

Ta6bnuua B.2. MaccorabapuTHble XapaKTepuCcTUKM rabapmTHOro nmmrtaTtopa
MNP Tuna «caHaBuY» ANA MOHTa)Xa 6e3 3alUTHbIX Konew,.

DN L*, mm D*, Mmm | Macca, Kkr
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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D

note. gd |

* - CNpaBOYHbLIN pa3Mep

Puc.B.3. Bug rabaputHoro umurtaropa cpnaHuoBaHHbIx MMNP ana moHTaxa ¢
3alWUTHLIMU KOJbLlaMMU.

Tabnuua b.3. MaccorabapuTHble xapakTepUCcTUKN rabapuTHoOro umutaTtopa
¢naHuoBaHHbIX MNP ana MoHTaxa € 3aWUTHLIMU KOMbLaMMN.

DN L*, Mm D*, Mmm D1*, mm 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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Puc.b.4. Bupg rabaputHoro umutatopa c¢pnaHuyoBaHHbix MMNP gna MoHTaxa
0e3 3alWMTHbIX Konew,.

Tabnuua b.4. MaccorabapuTHble xapakTepuCTUKN rabapuTHOro umutaTtopa
c¢naHuoBaHHbIX MNP ana MmoHTaxa 6e3 3aWmnTHbIX Konewy,.

DN L*, Mm D*, Mm D1* mm d*, mm 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 uamepeHuns ¢ moagynem Kommyrtauum

-
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BbIXO =
( - 24V+ AL+ @
== 2
HE HACTP.

-

TMIUTAHUE — pasbem rnodkrrodeHus kaberns numaHusi =24B;

J1 — KoHmakmHas napa paspeweHuss MoOughukauuu cepsuCHbIX napa-
Mempos;

J2 — KOHmMaKkmHas napa paspeuweHus Modugbukauuu Kasubpo8oYHbIX
napamempos;

SK1 — nepeknoyamerb ycmaHOBKU pexuma pabombl MOKOB0O20 8bIX00a;

SK2 — nepeknoyamerb ycmaHo8KU pexuma pabombl OKOHEYHO20 Kac-
kala yHusepcasibHo20 8bixoda Ne1;

SK3 — nepeknrovyamerns ycmaHO8KU pexuma pabombl OKOHEYHO20 Kac-
Kada yHugsepcaribHo20 8bixo0a Ne2;

XP1 — pasbem nodknroyeHus: wnelga mooyrns uHOUKauuu;
XT1 — koHmakmHas kornodka uHmepgetica RS-485;

XT2 — koHmakmHasi KornoOka yHugsepcaribHo20 8bixoda Ne1;
XT3 — KoHmakmHasi KornoOka yHugepcaribHo20 8bixo0a Ne2;
XT4 — koHmakmHasi KoriloOKka 8xo0a yrnpaseHus;

XT5 — KoHMakmHasi Korio0Kka moKo8020 8bIX00a;

HL1 — cnyxebHbili ceemoduod uHmepgbetica RS-485;

HL2 — pe3epeHbili ceemoouod;

HL3 — cnyxebHbili ceemoduod cucmembi Hakaqku [P,

Puc.B.1. Bug 6noka namepeHuss ¢ Mmoaynem KommyTauum (KpbiliKa He noka-
3aHa).
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NMPUNOXEHUE I'. CxeMbl BXoAaa U BbIXO40B

I".1. YHMBepcanbHble BbIXOAbI

Ana obecneyeHns CONpspKEHMS C PasfiMYHbBIMU TUMaMXU NPUEMHK-
KOB OKOHEYHble Kackagbl BbixogoB B (puc.l.1) moryT paboTtaTth Kak npu
MATaHMM OT BHYTPEHHEro pa3Bsi3aHHOIO MCTOYHUKA NMUTAHUS (aKTUBHbIV
PEeXnM), TaKk U OT BHELLUHEr0 UCTOYHMKA NMUTAHUA (MACCUBHbIA PEXUM).
TunoBas NnocTaBka — NACCUMBHbIN PEXNM paboTbl OKOHEYHbIX KackadoB.

+3,3B +5B
SK2 (SK3) 100 Om T
]
q I—
! - GND
—/l‘ _O

BbIXOA 1(2)+

DOUT BbIX0OA 1(2)-

Puc.l'.1. Cxema oKOHEYHOro Kackaga yHuBepcarnbHbIX BbIXOAO0B.

[MoakntoYeHne OKOHEYHOro Kackaza K BHYTPEHHEMY UCTOYHUKY M-
TaHna + 5 B ocyulectBnaeTcs ¢ nomoLLblo nepekovarenen SK2 n SK3
Ha nnarte KommyTtauum BA.

B akTMBHOM pexume HanpshkeHwe Ha BbiIXOAe Npu OTCYTCTBUN UM-
nynbca, a Takke COOTBETCTBYLLEE YPOBHIO BbICOKMM B nornvyeckom
pexume MoxeT 6biTb oT 2,4 o 5,0 B. NMpn Hannumm umnynsca n npu
ypoBHE HU3KMWM B NOrMYECKOM pEXMME — HaMpsPKEHWE Ha BbIXOAE He
bonee 0,4 B. PaboTta BbIxo4a B aKTMBHOM peXuMe [OMnyckaeTcsa Ha
Harpyaky ¢ CoOnpoTuBrieHnem He meHee 1 KOM.

B naccmBHOM pexume gonyckaeTcs nuTaHue OT BHELLUHEero UCToM-
HUKa HanpsbkeHnem nocTtosHHoro Toka ot 3 go 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO TOKa Harpy3ku He 6onee 150 MA.

AnvHa nuHuM cBAa3n Onga yHuBepcanbHbIX Bbixogos — 40 300 m.
I".2. ToKOBbIN BbIXO

TokoBbI Bbixog B moxeT paboTatb kak npyu NUTaHUN OT BHYTPEH-
Hero pasBA3aHHOro MUCTOYHWKA NUTAHWUA - aKTUBHLIN pexum (puc.l.2),
Tak U OT BHELUHEro UCTOYHMKA MUTaHUS - NacCcuBHbIN pexnm (puc.l.3).
MNepekntodeHne pexuma paboTbl TOKOBOrO BbIXOAa OCYLLECTBNSAETCS
npv noMmowm nepekntoyatend SK1 Ha nnate moayns KoMmyTauuu.

B naccMBHOM pexunme JonyCTUMbIM OManas3oH HanpsbkeHUsl BHELL-
Hero nutanus ot 24 oo 40 B.

TokoBbI BbiIxo4 BW mMoxeT paboTaTb Ha Harpysky CONpPOTUBIIEHM-
em go 1 KOwm.
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Puc.l'.2. Cxema TOKOBOro Bbixofa pacxoaomMmepa (akTUBHbIN PEXUM).

Mepekntodyatens SK 1 HaxoouTCA B NOMOXEHUU «activey.
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Puc.l'.3. Cxema ToKOBOro Bbixofa pacxoaomepa (MacCUBHbIN PEXUM).

Mepekntovatenb SK 1 HaxoauTCS B NMOMOXEHUN «passiver.

,El,onycmmaﬂ AnvHa kabens ceaA3n no TOKOBOMY BbiXoay onpenens-
€TCHA COMNPOTUBMEHNEM NUHUKN CBA3KU. [Npn 3TOM CymMmMa BXOAHOro CoO-
NPOTUBINEHNA NpuMemMHuKa TOKOBOIo CUrHamna n conpoTuBrieHna nuHUn
cBA3U R warpyskn < 1 KOwm.
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I.3. Bxoa ynpasneHus gosmposaHnem b
Cxema Bxofga ynpasneHusa npmeegeHa Ha puc.l”.3.
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Puc.l'.3. Cxema Bxoaa ynpaBrneHusa aosvposaHuem BU.

B kayecTBe ynpasnstowlero curHana Ha Bxog B uenb XT 4:2-XT 4:3
AOMMKHbI nogasaTbes umnynbcbl Toka (0,5-20) MA (naccyBHBLIN pexnm
paboTbl BXO4a ynpaBrieHns).

B oTcyTCTBMM ynpaBnsoLwero curHana ToK B Lienu AoSmKeH ObITb He
6onee 0,2 MA.

YnpaBnawLwmn curHan MoXeT Takke (hopmMmpoBaTbCs 3aMblkaHNEM
koHTakToB XT 4:1 1 XT 4:2 (Hanpumep, C NMOMOLLbIO KHOMKK) Npu COnpo-
TUBNEHUN BHeLWHeN Luenu He 6onee 100 Om (akTUBHbBIN pexmnm paboTbl
BXOAa C NUTaHWeM OT pacxogomepa).

B ob6oux cnydasx obecnednmBaeTcs ranbBaHM4Yeckasi pasBsidka
BXOZIHOW Lienmu.
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NMPUNOXEHUE 1. NCTOYHUK BTOPUYHOTO NUTAHUA
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a) Bug cnepeam

* - CNpaBOYHbIN pasmep

1 — euHMbI KOHMaKMHOU KOJSIOOKU 8bIXOOHO20 HarnpskeHus =24 B; 2 — cee-
mMoOuUOOHbIl UHOUKamMop B8K/IHOYEHUST UCMOYHUKA 8MOPUYHO20 numaHus; 3 —
B8UHM O0OCMPOUKU 8bIXOOHO20 HArpsKEeHUsl; 4 — 8UHMbI KOHMAaKMHOU KO-
N100KU nodkmoYeHUs1 HanpskeHuss numaHus ~220 B 50 Iy (L — nuHus, N —
Helmparnb);, 5 — cepbaa 0nsi oceoboxdeHuss 3awernku;, 6 — 3awesika 0ns

kpenneHusi Ha DIN-pelike.

Puc.[l.1. UcTo4HMK BTOPpUYHOro nutaHus cepun HDR-15-24 (=24 B 15 BT).
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NMPUNOXEHUE E. HacTtponka KOHTpons 3anonHeHusa Tpybéonpo-
BOAa

B pacxogomepe HC no kputeputo «nyctast Tpyba» anarHocTupyet-
CSsl NPU NPEBbLILLEHNN YPOBHSA 30HAMPYIOLLEro curHana, nogaBaemMoro Ha
9NeKTpoAbl, Ha4 MOPOroBbIM 3HAYEHWEM, 3anucaHHbIM B pacxogomep
no pesynbTataM KannubpoBku Ha nyctom Tpybonposoge. lMoporoBoe
3Ha4yeHMe curHana paccuyuTbiBaeTCs Kak coTas 4acTb OT 3TarOHHOrMo
(kannbpoBOYHOro) U oTOBpaxaeTcsa B NpoueHTax B nporpamme «MoHu-
Top B3anet NMpodu M».

Mpu paboTe C XNOKOCTAMU, OTNINYHBIMK MO 3MEKTPUYECKON NPOBO-
ANMOCTM OT BOOOMNPOBOLHON BOAbl, PEKOMEHAYETCH MPOBECTU KOPPEK-
LMI0 3HaYeHus nopora cpabatbiBaHWs NO CreayoLen MeTOANKeE.

1. Y6eantbcs, 4To TpybONPOBOA LENMKOM 3anofiIHEH N3MEPAEMON XKNOKO-
CTbtO.

2. MNepesectn pacxogomep B pexum CEPBUC, yctaHOBMB nepemMblyky Ha
COOTBETCTBYIOLLYIO KOHTaKTHYIO Napy Ha nnarte moayns kommytaumm bU
(pnc.A.4).

3. lMoagknounTb pacxogoMep K NnepcoHanbHOMY KOMMbIOTEpPY MO MHTep-
dency RS-485.

4. 3anyctutb nporpammy «MoHuTtop Banet Npodn M». Ha Bknagke Usme-
peHusa B obnactm UsmepeHnsa npountatb 3HaveHue napametpa MT
(Tekywlee nOpOroBoe 3Ha4eHMe curHana) B YCMOBHbIX eauHuLuax
(Hanpumep, 32).

5. Ha Bknagke Hactpouku / MT npountatb 3HadeHne napameTpa 3Ha4ve-
HMe (3TanoHHOE 3Ha4YeHMe 30HOMPYIOLLEro cuMrHana) B YCNOBHbIX eau-
Huuax (Hanpumep, 318).

6. Paccuntatb HOBOE MOPOroBOE 3HAYeHWe curHana Ans M3MepsieMon
XWOKOCTU No popmyne:

n_Kr+05 -(Ka-KrT)

Ko

raoe I — HoBoe NOpPOroBoe 3Ha4YeHWe curHana Ha nycTom
TpybonpoBoOAE B NPOLEHTAX;
Ka — aTanoHHoe (kannbpoBOYHOE) 3HAYEHNE 30HANPYHOLLErO
curHana B YCNoOBHbIX eanHMLax;
KT — TekyLiee noporoBoe 3HayeHne curHana B yCroBHbIX
eguHuuax.

7. Ha Bknagke Hactpouku / MT ana napameTtpa Mopor, % 3anucaTb pac-
cyMTaHHoe no bopMyrie HOBOE MOPOroBOE 3HAYeHWe curHana Ha ny-
cToM TpybonpoBoae.

8. lMNepeBecTtn pacxogomep B pexum PABOTA, cHAB paHee yCTaHOBIEH-
HYI0 NEePEeMbIYKY C KOHTaKTHOW Napbl Ha nNnate Moayns KommyTtauumn bBU.

-100% ,
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