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HacToswmn AoKyMeHT pacnpoCTpaHSeTCsl Ha pacXxO4oMep-CHETUMK
anekTpomarHuTHbin «B3JIET OM» mogudukaumm NPOOU (nanee —
pacxogomep) U npegHasHadeH Ansi O3HAKOMMEHUA C YCTPOMCTBOM U
nopsiaKoM aKcnyatauum pacxogomepos ncnonHeHunin NPO®N-112MO,
-122MO, -212MO, -222MO, -111MW, -121MWU, -211MU, -221MWU,
-112MA, -122MA, -212MA, -222MA. YacTtb | cogepxut TexHuyeckoe
onucaHue 1 Nopsao0K NCMONb30BaHUA pacxogomepa npw aKCnyaTaumm,
yacTb || — meToanky noBepku.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUEeHCTBOBAHMIO Npubo-
pa B pacxogoMepe BO3MOXHbl OTNINYMS OT HacTOSLWEero pykoBOACTBA,
He BMUSIOLWNE HA METPONorMyeckne xapakTepucTukm u OyHKLMOHarb-
Hble BO3MOXXHOCTM npubopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

DN - AMamMeTp HOMUHasbHbLIN,

B - BNoK namepeHus;

KKW - xunagkokpuctannuyieckmin HanKaTop;
MK - NepcoHarnbHbIA KOMMNbIOTEP;

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

NMPUMEYAHWE. Bua HammeHoBaHUA unm obO3HaYeHWUsi, BbIMNOI-
HEHHOro B TeKCTe M Tabnuuax pykoBOACTBA MO dKChyaTaunum NpsambiM
XWpHbIM WpndTOM, Hanpumep, Mepuoa uMHAMKaUMKM COOTBETCTBYET
ero otobpaxeHuto Ha gucnnee npubopa.

* % %

Pacxodomep-cyemuyuk anekmpomazHumHbil «B3JIET OM» 3apeeu-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHuli PO
nod Ne 30333-10 (ceudemenbcmeo 06 ymeepxdeHuu muna cpedcmea
usmepeHuti RU.C.29.006.A Ne 40672/1).

Pacxodomep-cyemyuk anekmpomacHumHbit «B3JIET OM» coomeem-
cmeyem mpebogaHusM TexHU4YecKo20 peeanameHma TaMOXeHHO20
coro3za TP TC 020/2011 «3nekmpomacHUmMHasi co8MecmumMoCcmb mex-
HUYECKUX cpedcmey (peaucmpayuoHHbIU HoMep OeKnapauyuu O coom-
eemcmeuu TC N RU [J-RU.AB72.B.02201).

Pacxodomep-cyemuuk «B3JIET OM» paspeweH K rnpuMeHeHuto Orsi
ydema mernoHOCUMesisi 8 8005IHbIX cucmemMax mernyiocHabXeHUsl.

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

|. N3roToBUTEND rapaHTUpyeT COOTBETCTBNE TEXHMYECKMM YCIOBUSIM pac-
xogomepoB «B3JIET OM» wmcnonHeHnn NMPODU-xx2MO B npegenax
rapaHTumMHoro cpoka 28 mecsiyee wn wucnonHeHnn MPODU-xx1MU,
MPO®U-xx2MA B npenenax rapaHTUMHOro cpoka 15 mMecsiyee c gatol
nepBUYHON NOBEPKM Npu cCOBNIOAEHNN CReayOLLMX YCIOBUNA:

a) XpaHeHue, TpaHCMOPTUPOBaHME, MOHTaX W IKchnyaTtaums wvsgenus
OCYLLECTBMAIOTCA B COOTBETCTBMM C JKCMNSyaTaLuMOHHOW AOKYMEHTaUu-
ey Ha nsgenve;

0) MOHTaX U NyckoHanago4Hble paboTbl BbINOMIHEHLI B TeyeHne 15 mecs-
LeB C AaTbl NEPBMYHON NOBEPKN C OTMETKOM B MacnopTe nsgenus;

[Mpu HecobrnogeHun ycrnoBusa NyHKTa 16 rapaHTUWHLIA CPOK SKChnyaTauun
coctaBnsieT 15 Mecsiyee C fatbl NEPBUYHON NOBEPKU N3LENUS.
NMPUMEYAHWE. JaTta BBOA4A M34enus B SKCnnyatauumio 1 gata no-
CTaHOBKM Ha cepBUCHOe obBCryXuBaHWe yKasblBalOTCH B nacrnopte Ha
nsgenve B pasgene «OTMeTkn o npoBedeHun paboT», 3aBepsoTCs
NOAMUCbLIO OTBETCTBEHHOIO NKLA M NeYyaTblo CEPBUCHOIO LIEHTpPA.

[I. FapaHTUNHBIN CPOK NpoafeBaeTca Ha BPeMS BbINOSTHEHUS rapaHTUNHO-
ro pemoHta (6e3 yyeta BpeMeHW ero TPaHCMOPTUPOBKWU), €CNU CPOK
npoBedeHUss rapaHTUMHOIO PEMOHTa NpPeBbICUT OOUH KaneHOapHbIn
mMecsay,

lll. N3roToBUTENb HE HEceT rapaHTUMHbIX 06A3aTenbCTB B CrEeAyHLNX
cnyyasx:

a) OTCYTCTBYyeT MacnopT Ha u3genue C 3anorfiHeHHbIM pasgenom «Ceuae-
TENbCTBO O MPUEMKEY;

0) nsgenue nMeeT MexaHNU4YecKne NOBPEXAEHMS;

B) M34envMe XpaHwWnocb, TPAHCMOPTUPOBANOChk, MOHTMPOBANIOCh UMM 3KC-
nnyaTMpoBanocb C HapyleHueM TpeboBaHWi JKCnyaTaumoHHOW O0-
KyMEHTauMmn Ha n3genve;

r) 6oin10 gonyweHo 3amep3aHne (nepexod B TBepaoe ha3oBOe COCTOs-
HWE) KOHTPONNPYEMOW XNOKOCTU B MPOTOYHOWM YacTu U3aenus;

[) OTCYTCTBYET UM NOBpEeXAeHa nnomba ¢ NoBepUTENBHBIM KIENMOM;

€) usgenve unu ero coctaBHas 4acTb nogsepranocb pa3bopke nnu gopa-
BoTke.

* % %

HewncnpaBHoe nsgenve gnsi BbiMOAHEHUSA rapaHTUMHOIO peMOHTa Hanpas-
naeTcs B perMoHanbHbIA UMW rofIOBHOM CEPBUCHBIV LIEHTP.

MHdopmaums no cepBUCHOMY OBCNY>XMBaHWIO MpeAcTaBrieHa Ha canTe
http: www.vzljot.ru B pasgene Cepsuc.
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OBO3HAYEHME UCMONHEHNN

NcnonHeHus pacxogomepa OTNMYAOTCA KOHCTPYKTMBOM U (DYHK-
LUMOHanNbHbIMM BO3MOXHOCTSIMM Orioka uM3MepeHusi, TUNoOM 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 6noka namepeHus:

MPO®U - 1 xxMx — 6e3 nngmkatopa (Mogyns UHAMKauun);

MPO®U - 2xxMx — C uvHANKATOPOM (Moaynem nHankauum);
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.

O603Ha4eHne ncnonHeHun no Tmny gyreposku MNrP:
MPO®U - xx1Mx — TIMNP cyTepoBaH nonvypeTaHoM;
MPO®U - xx2Mx — TIMNP cyTepoBaH pTOpONIacTom.

O603Ha4YeHne UCMONHEHNIN NO Ha3HAYEHUIO:

MPO®U - xxxMO — obLienpoMbilNieHHOe (ON18 HearpeCcCUBHbIX XUa-
KocTen 6e3 abpasnBHbIX NpUMecen);

MPO®U - xxxMWU — VN3HOCOYCTOMUYMBOE MWCMNOSNHEHME (Ons paboTbl C
abpasnBHBIMW XNOKOCTAMM);

MPO®U - xxxMA — arpeccmBoCTonKOoe ucnonHeHve (onsa paboTbl C
arpeccuMBHbIMU XXUOKOCTAMN).

XapaKTepI/ICTI/IKI/I BblMyCKaeMbIX NCNOSTHEHUN pacxogomepos:

MPO®U - xx2MO — obwenpombiwnenHoe: TMNP dyTeposaH dTopo-
nnacToMm, C 3alWUTHbIMU KOMbLAMW, 3NEKTpoabl
BbIMOSTHEHbI N3 HEPXXaBEIOLLEN CTanw;

MPO®U - xxIMU — wn3HocoycTonymBoe wucnonHenue: MMP dyTtepo-
BaH MorvypeTaHoM, 6e3 3alnTHbIX Konew, Srek-
TPOAbl U3 Hep)XaBetoLen cTanu unm TutaHa (no
3akasy);

MPO®U - xx2MA — arpeccuocTonkoe ncrnonHeHwue: MNP gpyreposaH
dToponnacTom, 3alnTHbIE KOomnbLa — MO 3akasy
(ncnonHeHnst 3aWwmTHBLIX Koney — Ha puc.A.5),
9NeKTpoabl — U3 TaHTana unu TutaHa (No 3akasy).
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTumnk anektpoMmarHutHoeln «B3JIET OM» npegHasHa-
YyeH Ona u3MepeHuns cpegHero obbemMHoro pacxoga n obbema pasnuu-
HbIX 3MEKTPONPOBOASALLNX XMUAKOCTEN B LLMPOKOM AManasoHe Temnepa-
TYP ¥ BA3KOCTEN B pasfnnyHbIX YCNOBUSIX IKCNIyaTaumm.

Pacxogomepbl «B3JIET 3M» MOryT NpUMEHATbCS B SHEpreTuke,
aTOMHON NPOMbILIIIEHHOCTN, B HedTe-, raso- U ropHogobbiBatoLLemn
NPOMbILLITEHHOCTN, KOMMYHaSTbHOM XO3SMUCTBE, YEPHOW U LIBETHOW Me-
Tannyprum, XuMmyeckon, HedTenepepabartbiBatollen, LENNOMO3HO-
OymaxHOW, NULLEBON M ApYrMx oTpacnax npomMblwneHHocTn. Pacxogo-
Mepbl MOryT MCMOMb30BaTbCHA B COCTaBe pPasfUYHbIX KOMMIEKCOB, U3-
MepuTenbHbiX cuctem, ACY Tl wn 1.n.

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

Pacxogomepsbl-cyeTunkn anektpomarHntHele «B3JIET 3M» moaudum-
kaumn NMPO®U B 3aBUCMMOCTM OT UCMOSTHEHUSA N NPOrpaMMHO 3aaaH-
HbIX OYHKUMIA MOryT obecneymBaTthb:

n3MepeHne cpeaHero ob6bLEMHOro pacxoga npu NPsSMom U obpaTHOM
HanpasBneHUn NoTokKa;

- oripegeneHve obbema HapacTalowmnMm NTorom otTaesibHoO And npAamMmoro m

obpaTHOro HanpaBneHnsi MOTOKa, a Takke NX anredbpanyeckon CyMmbl C
y4eTOM HanpaBieHNs MOTOKa;

[031MpOoBaHNe npeaBapuTenlbHO 3a4aHHOrO 3Ha4YeHUst obbema XUaKo-
CTU UMW O03MpPOBaHME B PEXMME «CTapT-CTOM» W onpeaerneHve npu
9TOM BENUYMHbI OTMEPEHHOW [03bl, BPEMEHM OO3UPOBaHUS U pacxoaa
B npoLecce J03UPOBaHUS;

- MHOMKaUMIO pe3yrnbTaToB M3MEPEHUIN N HEeLUTaTHbIX CUTYaLUNA;

- BbIBO4 pe3ylbTaTtoB I/I3MepeHI/IIZ B BuMAE TOKOBOro, WMMNyrnbCHO-

4YaCTOTHOIO N NOrM4eckoro CUrHarnos,;

- COXpaHeHne B SHepFOHe3aBI/ICI/IMOIZ namMATU YCTaAHOBOYHbLIX MapamMeT-

poB;

- aBTOMaTUYECKUN KOHTPOJ1Ib N UHOUKAUUKO HannMyna HewTaTHbIX CUTya-

LM N OTKA30B;

BbIBO, M3MEPUTENbHOW, OMArHOCTUYECKOW, YCTAaHOBOYHOW WU OpPYron
nHdopMauunmn Yepes nocriegoBaTenbHbIn MHTEpdenc RS-485;

- 3allnNTy YCTAHOBOYHbIX AaHHbIX OT HECaHKUMOHMPOBAHHOIO AOCTYyMna.

Pacxogomep Takke MOXET KOHTPONMpoBaTb 3anofnHeHue Tpybo-
NpPoBOAA XXNOKOCTbIHO.
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1.2. TexHn4YeCKne xapakTepPUCTUKHU

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

Tabnuua 1
O0603HayeHue 3
HayeHWe napameTpa
napameTpa
DN 10 |15 20| 25|32 |40 (50| 65 | 80 [100(150|200|300
Quaus, m3/y 3,40 | 7,64 |113,58(21,23134,78154,34(84,90|143,5]217,3(339,6764,1| 1358 | 3056
Quanm.1/10, m3/y 0,34 10,76411,358]2,123|3,478|5,434| 8,49 |14,35|21,73|33,96 76,41 | 135,8 305,6
Quaum.1/80, M3/4 0,042 0,006 {0,170 0,265 [ 0,435 | 0,679 | 1,061 | 1,794 | 2,717 | 4,245 | 9,551 | 16,98 | 38,21
Qnanm.1/150, m3/y 0,023 {0,051(0,0910,14210,23210,3620,56610,957] 1,149 2,264 | 5,094 | 9,056 | 20,38

- Quaum.1/10, Quaum.1/80, Quaum.1/150 — HAUMEHBLLUNN U3MEPSEMbBIN Ccpefa-
HUN 0OBbEMHLIN pacxopn Anst pacXoAoMEpPOB C AMHAMUYECKUM Anana-
30HoM 1:10, 1:80 1 1:150 cooTBETCTBEHHO.

1.2.2. YyBCTBUTENBHOCTb pacxogomMepa no ckopocTn notoka — 0,02 m/c.

1.2.3. NapameTpbl KOHTPONUPYEMOM XKNOKOCTN:

- yaenbHasi NpoBOANMOCTb — HE MEHee 5 -10'4CM/M;

- CKOPOCTb NoToka — o 12 m/c.

- Temnepatypa — ot muHyc 10 go 150 °C npu dyTepoBke pToponnactom
n ot mmnHyc 10 go 70 °C npu doyTepoBke NonnypeTaHomMm;

- 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 AAHHbIX:

- XXypHan cepBu1CHbIX gaHHbIx — o 1000 3anucen;
- XXypHan HacTpoe4HbIx gaHHbIX — Ao 8000 3anucen.

CpoK COXpaHHOCTU YyCTaHOBOYHOM MH(popMauMm B pacxogomMmepe
NP OTKITHOYEHMUM BHELLHEro NMTaHns He MeHee 1 roga.

1.2.6. OnekTponuTaHmMe pacxogomMmepa:

- HanpsbkeHne NUTaHnsa — CTabunmManmpoBaHHOE HanpskeHne NOCTOSIHHO-
ro Toka 3HadeHnem u3 guanasoHa (22-25) B ¢ ypoBHeM nynbcaumm He
6onee +1,0 %. MNMutaHme ot cetn 220 B 50 'y moxeT obecnevnBaTbCs C
MOMOLLIbO MCTOYHMKA BTOPUYHOrO MUTaHMS, NOCTaBMSAEMOro no 3akasy
(MpunoxeHwne B);

- noTpebnsemasn MoLHOCTb — 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 BO3ZENCTBUIO TemMrnepaTypbl OKpyXatoLlen cpebl — rpynne B4 (amnana-
30H TemnepaTypbl OKpyxatoLlero sosagyxa ot 5 go 50 °C. [nga obecneye-
HUS1 PYHKLUMOHUPOBAHNA PAcXOAOMEPOB MPU NMOHWXKEHHOW TemnepaTtype
oKpyxatowero Boaayxa, 6noku namepenunsa (bW) no sakasy mMoryt ocHa-
watbcsa Tepmoyvexnamm TEPMOTEK npoussBogctea AO «TpacTUHTEK».
Mpn aToM B cnyyae npuMeHeHus1 Tepmoyexna 6e3 oborpeBa Temnepa-
Typa OKpyXaroLero Bosgyxa MoxeT ObiTb NOHWKeHa Ao MuHyc 25 °C, B
cny4ae npuMMeHeHust TepMmoyexra ¢ oborpeBom — oo MuHyc 45 °C.

- OTHOCUTENbHaA BNaxxHocTb He bonee 80 % npu TemnepaTtype go 35 °C,
0e3 koHAeHcauun Bnarm);

- K MEXaHN4YeCKNUM BO3aencTeuam — rpynne N2;
- K aTMOochepHOMY aaBneHuto — rpynne P2.

CTeneHb 3aluTbl pacxogomepa COOTBeTCTBYeT koay IP65 no
FOCT 14254.

1.2.9. Pacxogomepbl, npeaHasHayeHHble Afsi OObEKTOB WCMONb30BaHUA
aTOMHOW 3HEPrnmn, COOTBETCTBYHOT:

a) knaccy 4H (HIM-001-15 n HIM-016-05) — no akcnnyataunoHHon 6e3-
OMNacHoOCTY;

6) Ill kaTteropum (HIM-031-01) — N0 CEMCMOCTONKOCTM.

1.2.10. Bug v maccorabapuTHble XapakTepPUCTUKN pacxogomepa NpUBEAEHbDI
B MpunoxeHun A.
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1.3. MeTponormnyeckne xapakTepuUCTUKHU

1.3.1. MNpegenbl gonyckaemMon OTHOCUTESIbHOM NOrPeLLUHOCTM NpU N3MepeHUN,
WHOMKaUMN, perucrtpauuu, XpaHeHun n nepepadve pesyrbTaToB MU3Me-
peHnsa cpefHero o6bEeMHOro pacxoga, obbema pasnuyHbIX XUOKOCTEN
npv ntobom HanpasneHUN NOTOKa He NPEBbILAOT 3HAYEHWI:

e 10,5 % — ong pacxooomMepoB C AMana3oHOM pacxofoB OT Quaus OO
0,1-Quaue (QHaMM.1/10);

e 11,0 % — ong pacxooomMepoB C AManasoHOM pacxonoB OT Quaus OO
0,0125-Quaus (QHaMM.1/80);

o 12,0 % — ang pacxooomMepoB C AManasoHOM pacxonoB OT Quaus OO
0,0067'QH8VI6 (QHaVIM.1/150).

1.3.2. Npepenbl gonyckaemMom OTHOCUTENBbHOW MOrpewHoCcTn perncrpaumm
BpemMeHn HapaboTkm — £0,01 %.
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1.4. CocTaB

KomnnekT noctaeku pacxogomepa npuBedeH B Tabn.2.

Tabnuua 2
HanmeHoBaHwne Kon. Mpym.

Pacxogomep 1 Mpum. 1
NCTOYHMK BTOPUYHOro NutaHmns =24B 1 Mo 3akasy
KoMnNneKkT MOHTaXHbIN 1 Mpum. 2, 3
MacnopTt 1

KomnnekT akcnnyaTaunmoHHOM AOKYMEHTauun B COCTaBe:

- PyKOBOACTBO MO aKcnnyatauum y. |, I Mpum 4.

- UHCTPYKLMS MO MOHTaxy

NMPUMEYAHNA.

1. Tunopasmep pacxogomepa n ero ucnosnHeHue (cm. pasgen O6o3Hadve-
HME MUCMOSTHEHNI) — B COOTBETCTBUU C 3aKa30M.

2. B koMnnekT BXoAAT OTBETHbIE YacTu pa3bemMoB O114 kabenewn nuTaHus u
CBA3MN.

3. [Ana MoHTaxa pacxogomMepa Ha obbekTe no 3akady MoxeT ObITb Mo-
cTaBneH Habop anemMeHTOB NPUCOEANHNTENBHON apMaTypbl B COrnaco-
BaHHOW Komnnektauuun, nmbo komnnekt apmatypbl «B3JIET KIMA» B
cbope. [Ina paboTbl pacxogomepa B YCNOBUSAX BO3OEMCTBUSA HUBKUX
TemnepaTtyp OKpyXatLen cpeabl No 3akady MOXeT NOCTaBMnsATbLCA Tep-
mouexon TEPMOTEK npoussoactea AO «TpactuHTek» ona bW kak ¢
oborpeBom, Tak n 6e3 Hero.

[lonyctumoe gaBneHne nocrasngeMon npucoeguHnTeNnbHon apma-
Typbl 2,5 MlMa.

4. OkcnnyataumMoHHas AOKYMEHTaUMS 1 KapThbl 3aKka3a Ha JaHHoe uagenve
N opyryto npogykumo, Bbinyckaemyto doupmon «B3JIET», pasmeLueHbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasmeLleHbl NporpamMMbl:

- «YHMBepcanbHbI MPOCMOTPLUMKY, BKIOYAKOWMWIA B CBOM COCTaB WH-
CTpyMeHTanbHyto nporpammy «MoHutop Banet MNpodun M» ana paboTbl
¢ npnbopoMm no nocnegosaTenibHOMY UHTepdency RS-485;

- «Mporpamma YTeHus KypHanoB AeUCTBUIA Nonb3oBaTens» — Ans npo-
CMOTpa XXypHanoB pacxogomepa.
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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-
Katowen B obbeme 3neKTponpoBOAsLEN XUAOKOCTU, OBUXYLLENCS B
MarHUTHOM nofe, co3gaBaeMoOM 3fIEKTPOMarHUTHON CUCTEMOM B ceye-
HUKW KaHana nepBunYHOro npeobpasoBaTens pacxoaa (puc.1).

PACXOOOMEP
MEPBUYHbIN
NMPEOBPA30BATEI/b
PACXO[OA MumaHue o6momok

a71iekKmpomagHuma

=l

/\ BNOK USBMEPEHUA

U BAC uHOykyuu

Puc.1. CtpykTypa pacxogomepa.

Y

Y

OneKTpoOMarHUTHbIN NepBUYHbLIN NpeobpasoBaTens pacxoaa (MIM1P)
npegcrasnseT cobon nonbii MarHUTONPOHULAEMBIN LUANHAP, CHapPYXn
KOTOpOro pasmeLleHbl 06MOTKN anekTpomMarHuTa. BHyTpeHHsis noBepx-
HOCTb UMNUHAPA UMEET ANEeKTPOU30NALMOHHOE NOKpbITME. [1ns cbema
N3MEPUTENbHOrO CUrHana B CTeHKax UunuvHapa gnameTparnbHO pacno-
NOXeHbl ABa 3NeKTpoAa, KOHTAKTUPYHOLWME C KOHTPONUPYEMOMW XUOKO-
CTbO.

OA0C wHaykumn E nponopuuoHanbHa cpefHen CKOpOCTU MOTOKa
XWOKOCTWU V, PacCTOSHUIO MeXxay anektpogamu d (BHyTpeHHeEMy aua-
MeTpy NepBUYHOro npeobpasoBaTens)  MarHUTHOM NHOYKLUMK B:

E=k-B-d-v,

roe k — KoaumumneHT NPonopLMOHaNbHOCTMU.

Ana gaHHoro tunopasmepa OMP B 1 d — BeNMYMHbI NOCTOSAHHbIE.
3HauveHne JB[C He 3aBUCUT OT TeMnepaTypbl, BA3KOCTU, a TaKkke Mnpo-
BOAMMOCTM XXMOKOCTU MPU YCMOBUKW, YTO NPOBOAUMOCTb HE MEHbLUEe
YKa3aHHOWN B TEXHUYECKMX XapaKTepUCTUKax pacxogomepa.

C yuetom copmynbl ana A4C mHaykumm pacxoq Q onpepensietca
cnegylowmum obpasom:

2
=7td Ve n-d E.

Q 4 4-k-B
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O6bewm xuakocTtun V, npowweawen yepes MNMNP 3a nHTepsan Bpeme-
HW1 T, paccunTbiBaeTcsa nNo popmyne:

T
V= j Q(t)dt.
0

1.5.2. YcTponcTBO pacxogomepa

Pacxogomep COCTOUT M3 3NEKTPOMAarHUTHOMO MEepPBUYHOIO Npeob-
pasoBaTens pacxofda M BTOPUYHOro npeobpasoBartenii — MUKPOMpo-
ueccopHoro 6rnoka nsamepeHus (puc.2).

PACXOIOMEP i
BITOK UIBMEPEHUA v NCTOUHMK
- BTopuuHoro | -~ 220850y
nuTaHua =24B
CueHan yHugepcasibHo20 8bixoda 1 »
< Moayne Cuenan yHugepcasnbHoeo ebixo0a 2
MEPBUYHBIA | Kommyraumm | Cuznan ynpasnenus
NMPEOBPA3OBATEIDb [ ™ Moaynb - i}
PACXOOA o6paboTku | _ )| ___ _ Towoswiicuzhan >
-« RS-485 >
T _t_ B
I Moaynb :
: vHOMKauUMM |
________ Jd

Puc. 2. dyHKUMOHanbLHasa cxema pacxogomepa.

Bnok wmnamepenna (BW) cogepxut mogynb obpaboTku, Mogysnb
KOMMyTaumm n mogynb MHAMKaLMK (NPpY HAaNnnyMm nHamkaTopa).

Mogynb 06paboTkm obecneymnBaer:
- MMTaHMe 0OMOTOK 3NEKTPOMarHnTa;

- npuem n obpaboTky nameputensHoro curHana (3A4C nHaykumn), onpe-
AenexHune cpegHero o6bLeMHOro pacxoaa;

- HakonsieHne obbema 1 BpeMeHn HapaboTKn HapacTarLWUM UTOMOM;
- AnarHocTunky paboTbl npmnbopa;
- XpaHeHe YCTaHOBOYHbIX N HAKOMSEHHbIX AaHHbIX.

Mopaynb kommyTaumm obecneymBaeT:

- OpPMUPOBAHNE MOCIEL0BATENBHOCTU BbIXOAHBLIX MMMYIbCHBIX CUTHA-
NOB, COOTBETCTBYHLLUNX U3MEPEHHOMY CpedHEMY O06GBbEMHOMY pacxony
(obbeEmy);

- (hOpMMpPOBaHME TOKOBOIO BbIXOAHOIO CUrHana;

- (hOpMMpOBaHME CUrHaMa HanpaBneHusi NoToKa, CUrHana owmnbkM B BU-
[ie YPOBHS FIOMMYEeCcKoro curHana;

- MPMEM BHELLUHEro ynpasnsioLwero curHana,
- obmeH no nocneposaTenbHOMY WHTepdericy RS-485 ¢ BHewHUMU
yCTpOMCTBaAMM.
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Mogynb uvHavkaumm (Npu Hanudmmn) obecnevmBaeT OTOBpaxXeHune
napameTpoB Ha Xuakokpuctannuyeckom nHgukatope (XKKN).

®PyHKUMOHaNbHbIE BO3MOXHOCTM MOCTaBMSieMOro pacxogomepa
onpeaensitoTca UCMosIHEHNEM pacxogomMepa v TpeboBaHMsMU Npu 3a-
Kase.

HacTpouka pacxogomepa Onsi UsmepeHusi napameTpoB peBepCuB-
HOro NOTOKa BbIMOMHAETCS NO 3aKkasy.

1.5.3. YpoBHM focTyna
1.5.3.1. B pacxogomepe npeaycMoTpeHbl TpU YPOBHS AOCTyrNa K yCTaHOBOY-
HbIM U KannbpoBOYHbIM NapameTpaM. YPOBHW [OCTyna OTNMYarTCs
COCTaBOM MHAMUMPYEMOMW Ha Aucnnee vHopMaumm, BO3MOXHOCTAMU
MO U3MEHEHUIO YCTAaHOBOYHbIX, KanmbpoBo4HbIX NapameTpoB TB n o6o-
3HavatoTcs Kak pexxumbl HACTPOWKA, CEPBUC n PABOTA.
HasHadeHne pexnmos:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexxum noaroToBKM K aKcnnyaTaumm;
- PABOTA — akcnnyaTaunoHHbIN pexXum (pexmnm nonb3oBartens).
Pexumbl pacxogomepa 3agatoTcs nepemblykaMmy B BUAe KoMOuHa-
UMM Hanmuusa / oTCYTCTBUS 3aMblKaHUS KOHTaKTHbIX nap J1 n J2, pac-
NONOXeHHbIX Ha nnate moayna kommytauum BU (puc.A.4). CooTseT-
CTBUE KOMBUHaUMA pexxuMmam npueeneHo B Tabn.3, rae «+» — Hanudmne
3aMblKaHUA KOHTaKTHOW Mapbl NepeMbl4Kon, a «-» — OTCYTCTBUE 3aMbl-

KaHuA.
Ta6bnuua 3
HanmeHoBaHue KoHTakTHas napa B/ H
asHayeHvie pexnma
pexuma J1 J2

HACTPOWKA - + HacTponka n nosepka
CEPBUC + — MogroToBKa K aKcnayataumm
PABOTA — — Jkcnnyaraums

1.5.3.2. Pexumbl OTnM4aloTCA BO3MOXHOCTAMU MOAUMUKALMN YCTAaHOBOYHbIX
napameTpoB npubopa. Moandumkaumsa ocyLecTBNAKTCA NPOrpamMmMHO
no nocregosaTtesibHoOMy NHTepdency RS-485.
B pexnme PABOTA BO3MOXHa MoguduKaumsa TOMbKO napamer-
pOB, HE BNMAIOLWNX Ha paboTy pacxogomepa:
- 3aJaHHOM A03bl Anst paboTbl B pexume LO3MPOBaHNS;
- NapamMeTpoB CBSA3M N0 nocregoBaTenbHOMY MHTepdEeNncy;
- NapamMeTpoB NHAUKALMMW.
B pexume CEPBWC, [ononHUTENbHO K BO3MOXHOCTSM pexunma
PABOTA, BO3MOXHa MoguduvKkauma napameTpoB, onpenensatoLmx
PYHKLUMOHNPOBaAHWE pacxogomepa:

- OTCeYeK No U3MEPEHMUIO;
- HACTPOEYHbIX NapamMeTpoB YHMBEpPCaslbHbIX U TOKOBOrO BbIXOOOB, a
Takke ynpasnsoLlero Bxoaa;
- NapamMeTpoB unbTpa 1 aBTOMaTta yCTaHOBKM pacxoja.
B pexume HACTPOWKA foCTYyMHbI BCE YCTAHOBOYHbIE NapaMeTpbi

npubopa. B aTOoM pexumme npou3BoguTCs HacTpounka npubopa B npo-
Lecce ero n3rotoBreHns u ICTUpoBKa (kannbpoBka) Npy NoOBEpPKe.
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Moaudurkaums yCTaHOBOYHbIX NapaMeTpoB pacxogomepa, JOCTyn-
HbIX B pexxumax CEPBUC n PABOTA, He BnuseT Ha mMeTposiormyeckme
XapakTepuctukn npubopa U MOXeT NPOn3BOAUTLCS NpU HEOBXOANMO-
CTM Ha obbekTe. lMapameTpbl HACTPOWKM M KanMOpPOBKM B pexmmax
PABOTA n CEPBUC HepoCTyMHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP XXYPHaroB CEPBUCHBIX U
HaCTPOEYHbIX NapameTpoB.

1.5.4. "HpuKauma U BHeLWHUe CBA3M

1.5.4.1. NHgnkaumsa
Ha 2-CTpOYHbIN CUMBOSbHBIA XUOKOKPUCTaNIMYECKUA UHOMKATOP
pacxogomepa MOryT BbIBOAUTLCS:

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

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

Koab! HewTaTHbIx Eannnua O603HayeHne MamepeHHoe EauHuLp!
CMTV% MSMEPEHIA napaveTpa  aHasenie  Vavepes
/
- : [Mpu3Hak
— . . 1+
T B n T 1‘5'28 M.C "|  Hamuuns
V+ = 578423 Vn=1523,375 n| ne
/ / /
O6o3Ha4eHne ViamepeHHoe ObosHauenne  WsmepeHHoe EguHuua
napameTpa 3HaueHve napameTpa 3HaYeHne  U3MEepeHus
a) B npouecce n3amepeHns 0) B npouecce A03npoBaHUs

Puc. 3. Bug vHamnkauum pacxogomepa.

EAvHUUBI M3MepeHnss U paspsigHOCTb MHAMKAUMM U3MEepPSieMbIX
napameTpoB NpuBeaeHbl B Tabn.4.

Ta6bnuua 4. Ungukauma napameTpoB U3MepPEHUsA

O60o3Hauve- HanmeHoBaHune En. vam Kon-Bo 3HaKoB MHAMKaUMK Houm
Hue napameTpa A " | uenas vacTtb | Apo6. YacTb PUM.
CpegHuit 00 bEeMHbBIN n/MuH Mpym.1
Q pacxof M3/Y Ao 10 no 3
Vv CyMmapHbI 06bem " 109 103 Mpym.1
(HapacTarLwmnm NTorom) ’ Mpum.2
Vi O6bem npsAmMoro noToka " 109 103 Mpym.2
(HapacTarLwmnm NTorom) ’
V- O6bem obpaTHOro noToka M 109 103 Mpym.1
(HapacTalLmm UTorom) ’
t Bpemsa HapaboTku yac no 10 -
(HapacTalLmm UTorom)
O6bem go3sbi: Mpym.3
V3 - 3a[laHHbIN n, m® no 9 no 3
\/% - U3BMEPEHHBbIN n, m® no 9 no 3
15
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NMPUMEYAHUA.

3HayeHne pacxoga npu obBpaTHOM HanpaBfieHUM MNOTOKa, 3HAYeHue
obbema obpaTHOro MOTOKa, a TakkKe OTpuuaTesrlbHOe 3HaYeHue Cym-
MapHOro o6bema MHAMLMPYIOTCA CO 3HAKOM MUHYC.

2. CymmapHbIi 06bem onpefenseTcs Kak cyMma o6beMOB, HAKOMMEHHbIX

npy NPSAMOM (NOMNOXUTESNBHOM) U 0BpaTHOM (OTpuUaTEeNbHOM) Hanpas-
NeHusX NoToka, C y4eTOM 3Haka HanpasrneHus NoToka. B HepeBepcus-
HOM pacxogomepe npupalleHne obbema Onsa UHOMLMPYEMbIX napa-
METPOB «CYMMapHbIN 06BEM» N «OOBEM NPAMOro NOTOKa» OAUHAKOBO.

3. 3agaHHoe 3HayeHne obbema A03bl Vi U U3MepeHHoe Vu MHOULUPYTCS

TONbKO B MpoLecce A03npoBaHus. [pu aTom B nape co 3HayeHem Vu
BO3MOXHa MHAMKALUMSA apyroro napameTpa (tabn.5).

Ta6bnuua 5. UHgukaums napameTpoB A03UNPOBaAHUS

Homep | O6o3Ha4veHne HanmeHoBaHune EavHnypl
CTPOKM | napameTpa napameTpa N3MepeHns
1 Q CpenHuih 06 beMHBbIN pacxos n/MuH, M3y
2 Vn O6bem [03bl UIBMEPEHHbIN n, m®
1 V3 O6bem J03bl 3aaHHbIN n, m®
2 Vn O6bem [03bl UIBMEPEHHbIN n, mé
1 T Bpems go3npoBaHus MWH: C
2 Vn O6bem [03bl UIBMEPEHHbIN n, mé

Habop nHanumMpyembix napameTpoB, eANHNLIbI U3MEPEHUs!, Nepuos
WHAOMKAUMK, a Takke oTceyka No MHOUKauumM MOryT ycTaHaBnMBaTbCH
Mo 3akasy npw BbINycke U3 NPOU3BOACTBa UMK Ha 06beKTe Npu BBOAE B
aKcnnyaTaumio.

|_|pl/l BbIMyCKe N3 Npon3BoacTBa AOJid rnpouecca Ao3npoBaHuA ycta-
HaBnMBaeTCsa MHAMKaUMsa napameTpos V3 I Vn.

MapameTtp Mepuoa nHanKauum (Bpemsi otobpaxxeHnsa ogHoro na-
pameTpa nNpuv aBTOMATMYECKOM MNEepeknovYeHnn UHOMKaumn) 3agaetcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNoBoe 3HayeHue nNpu no-
cTtaBke — 5 C.

B0o3MOXHO NpuHygMTENbHOE NepeknyYeHne nHankaumm npu noga-
Yye Ha ynpaBnALWWA BXOA4 COOTBETCTBYKOLEro CurHana, ecnv ans
ynpasnsawoLero Bxoga 3agatb HazHadyeHne HaBuraums no MeHHo.

Mpy Hanuunn HewTaTHOM cuTyaumm B paboTe Tpybonposoga mnm
HeucnpaBHOCTU Npubopa B NepBON CTPOKE UHAMKATOpa oTobpakatoTcs
COOTBETCTBYHLIME CMMBOSbI (prnc.3a).

HasHayeHnsi CUMBOMOB yKa3aHbl B pasgenie 2.5 HacTosIWero pyko-
BOACTBA.

1.5.4.2. Bxoa ynpasneHus

HasHayeHue Bxoaa ynpasneHna 3agaeTtcda nporpaMmmMmHoO:

- Pexxum «CtapT-CTOon» — BKMOYEHNE U BbIKIIOYEHNE A03UPOBaHMS MO

CUrHany ynpasneHus;

- HaBurauus no meHw — nepekrni4yeHne nHankaumm no curHany ynpas-

JIeHNA.

16

S BsaeT



Cxembl Uenen Bxoda ynpasfeHus, a Takke napameTpbl ynpasns-

oero curHana npueegeHsl B [NpunoxeHun b.
1.5.4.3. YHuBepcanbHble BbIXObl

Pacxooomep wnmeeT f[Ba ranbBaHW4YeCKM pasBs3aHHbIX YHUBEP-
canbHbix Bbixoga Ne1 n Ne2. Bbixoabl yHMBepcarbHbl Kak MO BO3MOX-
HOMY pexumMmy paboTbl (4aCTOTHbIN, UMMYNbCHBIAN UMW JIOTMYECKNA), Tak
1 NO Ha3HaYeHuo.

Tun (pexum paboTbl) BbIXO4OB, HAa3HA4YeHME, a Takke napameTpbl
nx paboTbl 3agalrTCA NPOrpaMMHO MpU BbIMyCKe M3 NPOU3BOACTBa B
COOTBETCTBUM C 3aka3oM, NMMBo Ha obbekTe Mpu BBOAE B 3KCMyaTa-
L0 B COOTBETCTBMU C Tabn.6.

CxeMbl OKOHEYHbIX KackaZloB BbIXOLOB W OMUCaHUE UX PEXMMOB
paboTbl NpuBeaeHsl B NMpunoxexHnn b.

B MMNynbCHOM M 4acTOTHOM peXmmax BbIXOLbl MOrYT UCMOSb30-
BaTbCA ANA BblBOAA pe3ynbTaToOB U3MEPEeHUs B BUAE MMMYSIbCHOW MNo-
cnefosaTenbHOCTU TUNA «MeaHApP» CO CKBaXXHOCTbIO 2 U HOPMUPOBAH-
HbIM BECOM MMMynbCoB. [pefenbHasa YyactoTa cnegoBaHUsa UMMyrbCOB
500 Iy,

KoHcTaHTa npeobpasoBaHnsa Bbixoga Kp (Mmn/n), onpegenstowas
BeC uMnynbca, MOXeT ycTaHaBnmBaTbcs B npegenax ot 0,0001 go
200 000 ¢ myHMMmaneHbIM Wwiarom 0,0001. Ana onpefeneHns 3HavyeHUs
Ko C ydeTOM MakcuMmarnbHOro 3HayeHust pacxoga B Tpybonposoae, raoe
OyneT ycTaHaBnMBaTbCA pacxooMep, a TakkKe 4YacTOTHbIX CBOWCTB
npUeMHMKa UMMYNbCHOrO CurHana MOXHO BOCMOMb30BaTbCA (hopMy-
now:

36-F 18-10°
Makc QMaKC ' TU

roe Quakc — MakcMMarnbHbIN 3KCMyaTaUMOHHbBIA pacxod B Tpybonposo-
3/uy-
ae, m3/y;

K, (umn/n) <

F — mMakcumanbHO gonycTumast Ans npueMHuka vyactoTta criefoBa-
HUS UMMNYNbCOB pacxodomepa, u;

T
‘Cu:?l'I — MUHMMaribHO gonyctumada gnd npunemMHuka onmTernibHOCTb

MUMMYNbCOB pacxoAomepa, Mc;

Tu — nepunon cneanoBaHnMA UMMYIbCOB Ha BbIXOAE pacxogomepa,
MC.
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Ta6bnuua 6. HasaHayeHUsa yHUBepcanbHbIX BbIXOAOB

Pexum paboTbl

OtobpaxeHne

Ycnosue chopmmnpoBaHus curHana /

BbiX04a Ha gucnnee MK N3MEeHeHNA COCTOAHNA Ha BbIXoOe
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

O6bem npu NoGom HanpasneHUn NoToka

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 XWOKOCTU B TPy-
(MHEepUMOHHOE) GonpoBofe npu TennoyyeTe

Jlornyeckumn

Hanuyue nutanmsa

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 rpaHnLbl 3aaaHHoro paboyero avanasoHa

Mo ymonyaHuio npu BbiNyCcke M3 NpoM3BOACTBa Ans Bbixoga Nei
yCTaHaBNMBaETCs YaCTOTHbIA pexuM paboTbl 1 3HaveHne Kp, ykasaH-
Hoe B Tabn.7, 4to cooTBeTCcTBYET YacTtoTe okono 500 My npn Quavs.

Tabnwuua 7
DN 10 151 20 | 25 | 32 | 40 | 50 65 80 | 100 | 150 | 200 | 300
Ko, umn/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, M3MEepPEHHOMY B TeYeHue npeablaylmnx
80 mc.

Mpu paboTe B 4aCTOTHOM pexume 3agaeTcsa 3HadeHne Kp, a Takke
3HavyeHnsa napameTpoB MakcumanbHas 4yacToTta 1 ABapuiHaa 4a-
cToTa.
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MakcumanbHasa 4yactoTa — 4acToTa Ha BbIXxoge Npu Makcumarb-
HOM pacxofe B faHHoM Tpybonposoge. peBbilleHne Ha BbIXxoge 3Ha-
YyeHnss MakcumanbHOM YacTOTbl [MarHOCTMPyeTCA B pacxofoMepe
Kak HellTaTHaa cuUTyauums, T.e. 3aflaHHOe ONs OaHHOro BbiXOAda 3Hade-
Hue Kp HEKOPPEKTHO.

ABapunHaa 4YacTtoTta — 4yacToTa CrnegoBaHUs MMMYNbCHOW nocre-
poBatenbHocTn (He 6onee 700 My), koTopas GyaeT bopMmmnpoBaThbCs Ha
BbIXO4€E B Cnyyae, €Cnv M3MepeHHoe 3HayeHue pacxoga npeBbilaeT
3HayeHue Quave ONA AaHHoro DN pacxogomepa. 3agaHHoe 3HadeHue
ABapunHOM 4acToTbl JOMKHO OblTb HE MEHbLUE 3a[4aHHOro 3HaYeHUs
MakcumManbHOW YacToTbl AN AaHHOMO BbIXOAA.

HasHayeHne BbIxofa B HaCTOTHOM peXuMe 3afaeTcsl ycTaHOBKaMu
Pacxon no moaynto, Pacxoa+ n Pacxon-.

Mpn yctaHoBke Pacxop nmo moaynk MMMyrnbCHas nocrenosa-
TEeNbHOCTb C YacTOTOM crnefoBaHus, NPONOPUNOHaNbHOM N3MEPEHHOMY
3Ha4yeHuI0 pacxoda, opMupyeTcs Ha Bbixode npu nwbom Hanpasne-
HUW NOTOKa, Npu ycTaHoBke Pacxoa+ — TOMbKO npu NpsiMOM Hanpas-
neHuu notoka, Pacxon- — TONbKO Npu o6paTHOM HanpasneHUN.

¢ B umnynbcHom pexvme paboTbl B TeYEeHWe CekyHAbl Ha BbIXOA MOCTY-
naeT nayka MMMNynbCoB, KONMYECTBO KOTOPbIX C Y4ETOM Beca MMMNyrbca
COOTBETCTBYET 00BbEMY, MU3AMEPEHHOMY 3a NPEAbIAYLLYI CEKYHAY.

Mpn paboTte B MmnynbCHOM pexume 3agaetca 3HavyeHne Kp u Me-
pvuoa MMNynbCOB.

MNepvoan umnynbcoB — nepuog CnefoBaHUS MMMYNbCOB B Nadke;
MOXeT ObITb 3aaHo 3HadveHue oT 2 go 1000 mc (4TO cooTBeTCTBYET
yactoTte ot 500 go 1 Ny).

HasHadeHne Bbixoga B MMMNYMbCHOM peXume 3adaeTcs yCTaHOB-
kamm O6bem no moaynt, O6Lem+, O6Lem- n [lozatop.

Mpwn yctaHoBke O6BbEM NO MOoAYNO UMMNYbChl, KONIMYECTBO KOTO-
pbIX MPOMOPLMOHANbHO U3MEPEHHOMY 3HaveHMio obbema, nocTynaroT
Ha BbIXxo4 npu ntobom HanpaBneHuu NoToka, npu ycraHoBke O6bem+
— TOMbKO MpY MPSAMOM HanpasneHun notoka u1 O6bLeM- — TOMbKO Mpu
obpaTHOM HanpasneHuu.

|_|pl/l yCTaHOBKe ,D,osaTop B MOMEHT OKOHYaHWA OO03NpoBaHUA Ha
BbIXO[ BblgaeTCcd OguH MMMNYJbC.

¢ B nornyeckom pexumme Ha BbIXxo4e Hanunuumio cobbiTns (Mnu ero onpeae-
NEHHOMY COCTOSIHWUIO) COOTBETCTBYET OAMH YPOBEHb 3MEKTPUYECKOro
curHana, a OTCyTCTBMIO COBbITMSA (MM MHOMY €ro COCTOSIHUIO) — ApYrown
YPOBEHb CUrHana.

[MporpaMMHO Ans NOrMYeckoro pexxumMa 3agaetcss AKTUBHbIW ypo-
BeHb, T.€. ypoBeHb curHana (Bbicokun nnv Hu3kun), CooTBETCTBYIO-
LM Hanuuunio cobbITUs. AnekTpuyeckne napameTpbl YpOBHEN curHana
npueeaeHsbl B [Npunoxenun b.
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HasHayeHne BbIxoga B JIOrMYECKOM pexunme 3agaeTcAa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CMrHana Ha Bbixoge n3MeHsieTcs 6e3
3aePXKK1 NPU N3MEHEHUWN HanpaBneHusl NoToka B TpybonpoBoe;

- MNpeBblWeHne pacxoga — ypOBEHb CUrHana Ha BbIXOOE W3MEHUTCH,
ecnn U3MepeHHoe 3Ha4vyeHue pacxoda MnpeBbICUT 3HaYeHUe Quans ONSA
paHHoro DN pacxogomepa;

- Jlro6asn owmbka — ypoBEHb CUMrHana Ha BbIXOA4e M3MEHUTCS Npu BO3-
HUKHOBEHMMN NMOOON HewTaTHOW CUTyauuWn, OuarHocTupyemon npuobo-
powm;

- L'l,osaTop — YpOBEHb CUTHAJ1a Ha BbiXoge U3MEeHUTCA B MOMEHTbI Ha4a-
J1a U OKOH4YaHUA O03NPOBaAHNA;

- HanpaBneHue notoka (MHEPUMOHHOE) — U3MEHEHNE YPOBHSA CUrHana
Ha BbIXO4e NPOM30NOET TONbKO, ECNU ANUTENBHOCTb BPEMEHN U3MEHE-
HUSA HanpaeneHna notoka 6yaet Gonblle 3a4aHHOrO BPEMEHU WHep-
uMmn; 3HadyeHne napameTpa Bpems mHepuunm nepeknrovYeHUss MOoXeT
ObITb 3ag4aHo B Anana3oHe oT 2 Ao 60 MuH;

- Hanuuve nNuTaHMA — Npy HanMuyMM HaNpPsPKEHUST NUTaAHWUSI HA BbIXOAE
dhopmupyeTcsi Bbicokui ypoBeHb curHana, npu nponagaHun nutaHus
HanpspKeHNe Ha BbIXOA4e OTCYTCTBYET;

- NMycTasa Tpy6a — ypoBeHb CUrHana Ha BbIXoAe U3MEHUTCS, eCriv 3Hade-
HWEe COMpOTMBIIEHNS BbiLLE YCTAHOBIIEHHONO MOPOroBOro 3Ha4YeHUs Ans
3arnonHeHHon Tpybsl;

- BHe nonb3oBaTeNnbLCKOro Auana3soHa — YypOBE€Hb CUrHasia Ha Bbixoae
N3MEHAETCA, ECITN 3HAYEHNE pacxXoda BHE 3a4aHHOIo Anana3oHa,

- Bbiwe nonb3oBaTeNnibCKOro Avana3oHa — YpOBEHb CUrHasmia Ha BblXO-
Ae N3MEHUTCS, ecnn U3MEepPEHHOoe 3HadYeHne pacxoga ctaHeT bornbLlle
3HaveHne Qumackc;

- Huxe nonb3oBaTenbCKOro gmMana3oHa — ypoBEHb CMrHana Ha BbIXO-
Ae U3MEHUTCSl, eCnNn N3MEPEHHOE 3HaAYeHne pacxoga CTaHeT MEHbLUe
3HadeHne Qmum.

1.5.4.4. TokoBbI BbIXOA

TokoBbIN BbiXoA pacxogomepa (yCTaHaBnuBaeTCsa MO 3akasy) Mo-
XeT paboTtaTtb B gnanasoHe (4-20) MA.

HomMmuHanbHaga cratnyeckas XapaKTepunCcTnka TOKOBOIro Bbixoaa

Q=Qy +(Qy ~Q, )y e

1
mMakc IMVIH

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

Qny — 3agaHHOe 3HAYeHWe HWXKHEN YCTaBKWU Mo TOKOBOMY BbIXOAY,
COOTBETCTBYHOLLEE lmun, N/MUH;

Qsy — 3a4aHHOE 3HAYEHME BEPXHEN YCTaBKM MO TOKOBOMY BbIXOAY,
cooTBeTCTBYOLLEE Imake, JI/MUH;
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lseix — 3HAYEHUE BbIXOOAHOTO TOKOBOFO CUrHamna, COOTBETCTBYOLLEE
N3MEepPEHHOMY 3HaYeHuIo pacxoaa, MA;

Ivake — MaKCUManbHOE 3Ha4YeHne guanas3oHa paboTbl TOKOBOrO Bbl-
xoaa (20 mA);

I — MMHMManNbHOE 3Ha4YeHNe ananasoHa paboTbl TOKOBOrO BbIXO-
aa (4 mA).

lMporpaMmHO A5 TOKOBOrO BbIXO4a 3a4aloTcs AnanasoH paboThl n
3Ha4yeHus yCTaBOK, a Takke HasHadyeHue. [pu ycTaHOBKe Ha3HaYeHUs
Pacxop abc. — Tok, NponopumoHanbHbIN U3MEPEHHOMY 3HAYEHUIO pac-
Xofa, nogaeTca Ha Bbixod npu Nobom HanpaBneHun NoToka, Npu ycta-
HoBke Pacxop+ — TONMbKO Mpu MpPsIMOM HanpasfeHWW NOTOKa, Mpu
ycTaHoBke Pacxopn- — npu obpaTtHOM HanpaBreHuu.

Ha TokoBOM BbIxoade Takxke MoryT (*)OpMI/IpOBaTbCFI cneagywouine
3Ha4YeHnA ToKa:

- 3,2 MA — nNpu annapaTHOW HeucrnpaBHOCTU pacxogomepa (Hanpumep,
«3aBuCaHUM»), NMBO BO BPEMS €ro uHuyuanusaumm npu noaknoveHum
K BHELUHEMY UCTOYHUKY NUTaHUS (Mocre yCcneLwHoro 3anycka BbIXogHoe
3HayeHue TOKa yCTaHaBNMBAETCH MPONOpPLMOHarbHbIM TeKyLlemy pac-
xoAy);

- 24 MA — npu NpeBbILEHUN N3MEPEHHOro 3HavyeHns pacxona Quans W
YCTaHOBMEHHOM Ha3Ha4yeH ABapUNHLIN.

[MapameTpbl TOKOBOro BbIXO4A M CXema NOAKMYEHUA K HEMY Npu-
BefeHbl B [punoxeHun b.

1.5.4.5. lNocnepoBaTenbHbIN MHTEPdENC

MocnepoBaTenbHbIn MHTEPpdeNCc RS-485 no3sonseTt nonyvyaTtb UH-
dopmauuio 06 M3MepsieMblX M YCTAHOBOYHLIX NapameTpax, a Takke
MoaMMUMpOBaTb AOCTYMHbIE YCTAHOBOYHbLIE NapamMeTpbl.

UHTepdenc RS-485 noppepxuaeT npotokonn 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 boga), a Takke napameTpsbl
CBSI31 yCTaHaBNMBAKOTCA NPorpamMmHo. 1o yMOn4YaHuio Npu Bbinycke U3
NPoOn3BOACTBA yCTaHaBNuBaeTcst CKopocTb obmeHa 19200 bog.

1.5.5. XypHanbl

na XpaHeHnA YCTaHOBOYHbIX [OaHHbIX B pacxogomepe npeny-
CMOTpPEHbI XXypHall CEPBUCHBLIX OaHHbIX U XYpHall HAaCcTpOeYHbIX OaH-
HbIX.

B >XypHarne cepBUCHbIX JaHHbIX (DUKCUPYIOTCA 3HAYEHUA NapameT-
poB, AOCTynHble Ans pedaktupoBaHua B pexunme CEPBUC. XypHan
nmeet rmyouHy go 1000 3anucen. Nocne ncyepnaHns rnyobuHbl XypHa-
na coxpaHeHwe HOBOW 3anmncu NPOMCXOAUT NOBepPX nepBon (No Bpeme-
HW COXpaHeHUs) 3anucu.
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B >xypHane HacTpoe4HbIX AaHHbIX (PUKCUPYIOTCA 3Ha4YeHus napa-
MEeTPOB, JOCTynHble Ans pedakTuposaHus B pexume HACTPOUKA.
XKypHan nmeet rmybuHy go 8000 3anucen. NMNocne ncyepnanus rnyou-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXPaHeHUs AaHHbIX. CHATHE
GrOKMPOBKM BLINOMHAETCA Ha 3aBoe-U3roToBuTerne.

1.5.6. KoHCTpyKUMA

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

- noa npucoeguHeHve Tuna «caHasuy» (DN10-DN150), korga MNP ¢ no-
MOLLbIO LWNWMEK 3aXnMmaeTcs mexay AByMs doriaHuamu, NpuBapeHHbI-
MM K KOHLLam TpybonpoBoaa B MecTe Bpe3kn pacxoaoMepa;

- donaHuoBaHHon (DN20-DN300), korga donaHubl MNP kpenarca 6onTta-
MU K OTBETHbIM (hiaHuam Tpybonposoaa.

BHYTpEHHSAS MOBEPXHOCTb MPOTOYHOM YacTu B 3aBUCUMMOCTM OT
HasHa4yeHus pacxogomepa dyTepyeTcs TOPONIacToM UM nonuype-
TaHOM.

Ha Ttopuesble nosepxHoctu MNP ¢ cyTtepoBkon dToponnactom
ANa nNpegoxpaHeHus ee B Mpouecce MOHTaxa M aKchiyaTaumm ycrta-
HaBMAMBAKTCA 3aWMTHbIE KoMnbLUa. [AnameTpbl 3alUTHbLIX KOneLl npu nc-
nonb3oBaHun dnaHues no NOCT 33259 ucnonHenus F obecneunsatoTt
COOCHOCTb BHYTpeHHero kaHarna MNP n oTBeTHbIX dhriaHueB.

Kpome Toro, Hanuuume y s3almnTHbIX Konew donaHuoBaHHbIx MNP 3a-
3emnaoWero nenectka obecnevnBaeT dNEeKTPUYECKUIA KOHTAKT pacxo-
AOMEPOB C U3MEPAEMOW XMUAOKOCTLIO MPU UX MOHTa)Xe B NNacTUKOBLIE
(meTannonnacTukoBble) Tpy6onpoBoabI.

Bnok namepeHnsa 6e3 nHaMkatopa cogepXut nnatbl Mmogynen ot-
paboTkM n kommyTaumu. Moaynu pasmelLaroTcs HenocpeacTBEHHO B
kopnyce BU n coeanHaoTca mexay cobon yepes pasbvem. b ¢ nHgu-
KaTopoM OOMNOJSTHUTENBHO COAEPXKUT B KpbILLKe Kopnyca (nepegHen na-
Henv) Moaynb WHAMKaUMM C UHOMKATOPOM, COEOUHSIEMbIA C MOLYyNEM
KOMMyTaumm curHanbHbiM wnendom. Kopnyc B BbinonHseTcs M3 me-
Tanna. Kpbllika coeanHaeTcs ¢ KOpnycoM Mpuv NOMOLLM HUXKHEN MOBO-
POTHOW NETNN U CKPENNAeTCca C HUM BUHTaMM.

Koxyx MNP n nonas crtonka, Ha koTopon kpenntcsa bW, BbinonHe-
Hbl U3 MeTanna. BoamoxeH passopoT bW Bokpyr ocu ctorkm Ha 90°,
180° unn 270° no 3akasy npu BbINyCcKe U3 NPON3BOACTBA.

BBog kabensi nuTaHuMs M cUrHanbHbIX Kabernewn ocyllecTBnsieTcs
Yyepes ABa MeTannmMyeckux kabenbHbIX BBOAA C YCTaHOBOYHOWN pe3bboi
M16x1,5.

Knemmon 3awmTHOro 3asemreHus pacxogomepa CnyXuT BUHT Ha
ocHoBaHuM BU, kK KOTOpOMY KpenaTcs anekTpuyeckme npoBOAHUKA AN
COeauHEeHUs C OTBETHbIMUK donaHuamMmu Tpybonposoaa.
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1.6. MapkupoBkKa u nnomoéupoBsaHue

1.6.1.

Ha nepeaHen naHenu 6noka nsmepeHusa SMP ykasbiBatoTcs (puc.4):
HanMeHoBaHne n o6o3HavyeHne npubopa;

- TOBaPHbIN 3HAK (PUPMbI-U3FOTOBUTENS;

- 3HaK yTBEpPXAEeHUS1 TUNa cpeacTBa U3MepPEeHus;

B/ NCMNOJTHEHUA,

- TMnopaamep AMP;

HarpsXeHne nnTtaHna pacxogomMmepa.

HaMMmeHoBaHue npubopa  06o3HayYeHWe nprbopa
r X / ) 3HaK yTBepxaeHus
OCHOBHbIE - 7 N ] TUNa cpeacTea

XapaKTepUCTUKN B3MIET OM @/ “3MepeHus

paCXO.D.O Me pa PACXOOMEP - CYETYUK INEKTPOMAMHUTHbIN

TOBapr”Z 3HaK MakcumansHoe gaBneHue.
- b CTeneHb 3aWuThbI,
bvpmbl - nsrotoButens [~

Puc. 4.

1.6.2.

1.6.3.

Hanpsxxenue nutanus

TemnepaTypa XuUaKOCTH...

Bz

. J

nPO®U-212MO Ay25

BUA UCNOSTHEHNS Tunopasvep OMP
Bua mapkupoBKu pacxogomepa.
3aBoACKOM HOMeEpP YKasaH Ha LWWMbAWKe, pa3MeLLeHHOM Ha Kopny-
ce bI.
Ha kopnyce BV mapkupoBaH repmoBBo kabens nutaHna =24 B.

Pacxogomepsbl, npeaHasHayYeHHble O5si MOCTaBKM Ha OOBbEeKTbl UC-
Nonb30BaHUA aTOMHOW 3HEepruun, OOMNOMHUTENbHO MapkmpytTcs 060-
3HadeHuem AC-6 Ha BW.

MNMocne noBepku pacxogomepa NnomMoupyeTcst KOHTakTHas napa Gnoka
N3MepeHus, paspeluarollas MogmdurKaumio KannmbpoBoYHbIX NapaMmeT-
pOB.

KoHTakTHasi napa 6roka u3mepeHusi, paspeluarolias moamdukaumo
CEepPBUCHbIX NapameTpoB, MOXeT ObiTb onrioMGupoBaHa nocre npose-
[eHVs MyckoHanago4Hbix pabor.

Kpome Toro, Ans 3almTbl OT HECAHKLUMOHMPOBAHHOIO AOCTYNa npu
aKcnnyatauum MoryT ObiTb OMNNoMOupoBaHbl ABa KpeneXHbIX BUHTA
KPbILLKM Koprnyca 6oka nsmepeHus.
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2. NICMNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusa pacxogomMepa [OOoSfbKHa MpoM3BOOUTLCA B YCIOBUSX
BHELLHMX BO3AENCTBYIOLWNX (PAKTOPOB, HE NPEBbILLALWLNX A0NYCTUMbIX
3Ha4YeHUn, OroBopeHHbIX B .1.2.8.

Pacxogomep MoOXeT ycTaHaBNMBaTbCS B BEPTUKaNbHOM, FOPU30OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hannune rpsiseBMKOB MK cneum-
anbHbIX PUNLTPOB He 06s13aTeNbHO.

ToyHasa n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npw Bbl-
nosiHeHun B mecte yctaHoBku MNINP crneayrowmx ycnosumn:

- OTCYTCTBYET CKOMNSIeHNe BO3ayXa;
- AaBneHne XnaKkocTn UCKnyaeT rasoobpasosaHue B TpybonpoBoae;
- Ha Bxoae u Bbixoge [P umeloTcss NPAMONMHENHbIE Y4YacTkn Tpybo-

nposoga cootBeTcTByowen AnnHel ¢ DN, paBHbiM DN [MIMP. Ha atux
yyacTKax He OO0SMKHO OblTb HUKAKMX YCTPOWCTB WIM 3NIEMEHTOB, Bbl3bl-
BalOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUOKOCTY;

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

2.1.4.

Mepa 3anoJyiHeH XXNAKOCTbHO,

HaNPsXXEeHHOCTb BHELLUHEro MarHUTHOro MoMns NPOMbILUNIEHHOW YacTOThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaetca Ha Bcex atanax pabotel ¢ OMP ka-
caTbCA pyKkamu 9SMNeKTPOAOB, HAXOASLMXCA BO BHYTPEHHEM KaHane
Mnrp.

PekomeHgauuun no BbIGOpy MecTa yCTaHOBKW M MpaBuia MOHTaxa
(aemoHTaxa) pacxogomepa, onncaHve Habopa 3nemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutTenbHon apmatypbl «B3JIET KMA» ns-
NoXeHbl B [OOKyMeHTe «PacxogomMep-CYeTymK SneKTPOMarHUTHbIN
«B3INET 3M». UcnonHeHnsa NMPOPU-xxxMx. MHCTPYKLMSA NO MOHTaXy».
WKCAO.407112.000 M.

BHUMAHMUE! He ponyckaeTcs c MNP, pyTepoBaHHOro dptoponna-
CTOM M 6e3 3aWMTHbIX KONneL CHUMAaTb CTSKHYK LWnunbKy (6onT) n
NPWXMUMHbIE NNacTUHbI Ha Bpemsi 6onee 10 MUH.

Tun 1 coctaB KOHTPONMPYEMOW XWMOKOCTU (HanMyme n KOHLEHTpauus
B3BECEW, MOCTOPOHHMX XUAKOCTEN U T.MN.), pEXUM paboTbl N COCTOSIHNE
TpybonpoBoaa He AOMKHbI NPUBOANTL K MOSIBNEHWIO OTNOXEHWN, BIKU-
AWKUX Ha paboToCnoCOOHOCTL U METPOSIorMYeckne XapakTepucTUKu
pacxogomepa.

HAdns obecnevyeHusi pabomocnocobHocmu pacxodomepa e cu-
cmemax, ucrnosib3yrouwux no KakKkumM-nubo npuvyuHam y20JIbHble
¢unbmpbi, He06x00uUMO cs1edumb 3a UX UCMIPagHOCMbIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awwmMTHOro 3asemneHus npubopa onpegenseTca B
cooTBeTCTBUM C TpeboBaHnamn mmasbl 1.7 «[lpaBun ycTponcTea
9NEKTPOYCTAHOBOK» B 3aBMCMMOCTM OT HamnpsbKeHUs1 NUTaHus U ycrio-
BU pasMeLLeHnsa npubopa.

MonHnesawmTta obbekTa pasmelleHnss npubopa, BbIMNOMHEHHAA B CO-
oTBeTCTBUMU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALMTbI 30aHUN,
COOPYXXEHUA WM MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsaeT npmbop OT BbiIxO4a U3 CTPOSA NpU Hann4ymm
MOSTHUEBbLIX Pa3psaaoB.

TpeGoBaHUs K YCrNOBUSIM 3KCMnyaTauum u BbIBOpYy MecTa MOHTaxa,
npvBeAeHHble B HACTOsILLEN SKCNyaTauMOHHOM AOKYMEHTauun, y4u-
TbIBaOT Hanbonee TUNNYHbIE BHELLHME haKTopbl, BNusaLWue Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb UM BO3HWUKHYTL B
npouecce ero akcnnyartauuMm BHELLHWE dakTopbl, He noagaoLmecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKe MU NPOoBEepke M KOTopble npo-
n3BoauTeNb He MOT y4ecTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT YyCTpaHuTb UX
NN HaNTU MHOE MECTO 3JKCnnyaTauuu, rae AaHHble akTopbl OTCYT-
CTBYIOT UNW He OKa3blBalOT BNMSHWSA Ha paboTy nsaenus.

2.2. Bbibop TMNopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Boibop Tunopasmepa pacxogomepa onpegensierca guana3oHOM pac-
xo[oB B TpybonpoBoae, rae byaet ycraHasnueatbes 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 Harnopa.

Ecnn 3HadyeHne DN BbibpaHHoro tunopasmepa 3MP meHblle 3Hade-
Hus DN TpybonpoBsoaa, Kyaa npegnonaraetcs ycraHasnuseaTthb [MIMP, To
ANs MOHTaxa B TpybonpoBog WCMOMb3YKTCHA NepexoAHble KOHyca
(koHdpy30p 1 Anddy3op).

Onpepenutb rmgpasnuyeckne notTepu Hanopa B cuMcTteMe <KoHQy30p —
MrP — guddysop>, NpMBEAEHHON Ha PUC.5, MOXHO MO HWXenpuse-
AEHHOW MeToauKe.

McxogHble gaHHble ons onpepneneHna notTepb Hanopa:

- 06bEMHBIV pacxo XUAOKOCTW B AaHHOM TpybonpoBoge -Q  [M3M];
- DN noagBogsiero Tpybonposoaa -D1  [mwm];
- DN MNP -D2  [mm];
- DN oTBOAasuero TpybonpoBsoaa -D3  [mm];
- Yros1 KOHYCHOCTW KOH(py3opa -ou  [rpaa);
- yrosn KoHycHocTu auddysopa -as [rpaa);
- ANvHAa NPSIMOSTIMHENHOrO y4YacTka -1 [MMm].
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o o__ 2, =)
| |
/2 | /2
1 — KOHgy30p;
2 — I10/T1HOMNPOXOOHas wapoesas 3ad8UXKa;
3 - TIrP;
4 — dugpgpy3sop.

Puc. 5. Cxema Tpy6onpoBoaa B mecte yctaHoBku IMIP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUMUMNY CYyneprno3vuun CyMmapHble noTepu
Hanopa hu B cucteme <koHgysop — MNP — anddysop> cknagbiBatotca
N3 MECTHbIX NOTepb Hamnopa B kKoHdYy30pe hu1, NPAMONMHENHOM y4acT-
ke (anvHou |) haz n guddysope has.

MoTepn Hanopa B KOHby30pe onpeaensarTca no rpaduky puc.6a,
roe V2 — CKOpOCTb MOTOKA >XXMAKOCTU B MPAMOSIMHENHOM y4dacTke. [pa-
UK 3aBUCMMOCTU NOTEPb Hamopa OT CKOPOCTM NOTOKa paccyuTaH Ans
yrna KOHyCHOCTU KOHdpy3opa ou = 20°. [Ina onpegerneHnss CKopocTu no-
TOKa >XXMAKOCTU MO 3Ha4vyeHuto obbemMHoro pacxoga Q MOXHO BOCMNOSb-
30BaTbCA rpacpmkom puc.7 nnu oopmyron:

Q(mr4) 10°.

/ =
v(w/e) 0,9- 7 - DN?(MMm)

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTke OnpeaensaTca no
rpadouky puc.66. Mpaduk 3aBUCMMOCTM NOTEPL Hamopa OT CKOPOCTMU
NnoToKa paccymTaH Asisi OTHOLEHUN OfNHbBI NMPSIMOSIMHEMHOIO y4acTka K
anameTpy 15; 20; 25 n 30.

MoTepn Hanopa B anddysope onpenenatTca No rpaduky puc.6s.
"padhmk 3aBMCUMOCTU NOTEPb Hamopa OT CKOPOCTM MOTOKA paccyuTaH
ANSA yrra KoHycHocTn agnddysopa oz = 20° 1 OTHOLEHUN HanborbLIero
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHWUE. TlporpammHoe obecneveHve ana npoBeneHus
YTOYHEHHOrO pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Anddy3op> NOCTaBNAETCS NO 3akaay.
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a)

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

2 3 4 5 6 7 8 9 10 11 12 V,, mlc

6)
h,2, M Boa.cT. 1/D,
12
10 { o
25

81 20

6 - 15

4

2 4

0

1 12 v,, m/c
B)

h,3, M BOA.CT.

3 ; ; ; ; ; ; ; ; ; ; Ds/D,
05 4o ] 40

3,5

2 1 12,5
1,5 1 2,0

1 -
0,5 -

0 -

1 12 v,, mic

Puc.6. Mpacdhuku 3aBucMmocTen notepb Hanopa B KOHy3ope (a), npsamonu-
HeMHOM y4acTke (6) u audcdysope (B).
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M3 alvmn

1000
500 10!
— 5
200 450 —_— 1
100 D“ ___...--""- 2
— — 10°
50 T o — =
D J— - el 5
20 — | — .'_‘_:___...---
-
10 — > pNAo ] —1 2
_-.-:--_ - __'__-—'_ 2
5.0 __—____--E" — __..._____-E" 10
— - 20 — = 50
2.0 ee— I oW L i —
1.0 ] e 0 . 20
| _— A0 ——
0.5 fm—" —— pN P— 10
— - .
0.2 ___.....--""'-— e [
f"1
0.1 — e 2
005 F—————1 1
— : 0.5
0.02 |
0.01 Ul
0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 70 9.0 120 mlc

Puc.7. Ipacmk 3aBUCMMOCTU pacxoaa XUAKOCTU OT CKOPOCTM NMOTOKa Ansi
pa3nU4HbIX 3Ha4eHnn DN.
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2.3. NNoaroToBKa K paboTe

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxogomMepoM [ornyckaeTcsi NepcoHan, WU3yuYmBLUWIA 3KC-
nryaTauMoHHY0 JOKYMEHTAUMIO Ha n3genue.

2.3.1.2. MNpwn nogrotoBke U3OeNUs K UCMNOSMb30BAHUIO U B NpoLecce aKcnyaTa-
unMn JormkHbl cobnogaTteca «lpaBuna TeXHUYECKOW 3JKcnnyaTauuu
3MEeKTPOYCTAHOBOK MoTpebutenei» n «MexoTpacneBble npasuna Mo
oxpaHe Tpyaa (MpaBuna 6e3onacHOCTU) Npu 3KCAyaTaunum dNeKTpo-
YCTaHOBOKY.

2.3.1.3. lpn npoBegeHnn paboT ¢ pacxogoMepoM onacHbiMU hakTopamu N
yesioBeka SBMSAKTCA:

- HaNpsKeHne NepemMeHHoro Toka (C 4enNCTBYOLWMUM 3Ha4YeHnem 0o 264 B
yactoTtomn 50 ly);

- fasneHue B Tpybonpoesoae (ao 2,5 Mra);
- Temnepatypa paboyen xungkoctn (oo 150 °C);

- Apyrne akTopsbl, CBA3aHHbIE C Npodunem n cneumdukon obbvekrta, rae
NPON3BOAMUTCA MOHTaX.

2.3.1.4. 3anpewaetca MCNonNb3oBaTb pPacxogoMepbl Npu AaBneHun B Tpybo-
nposoge 6onee 2,5 Mla.

2.3.1.5. B npouecce paboT No MOHTaxy, NyCKOHanNagke unm peMoHTY pacxoao-
Mepa 3anpeLyaeTcs:

- MPOU3BOAUTbL MOAKIOYEHMST K PacXO4oOMepy WU 3aMeHy 3reKkTpopa-
AVO3MEMEHTOB MPU BKITIOYEHHOM MUTAHUY;

- AeMOHTaXx pacxogomepa 13 TpybonpoBoaa A0 MOSIHOMO CHATUS OaBre-
HMS Ha y4YacTke TpyOGoNpoBOAa, rae NPoM3BOAATCS paboThi;

- UCNofb30BaTh 3MeKTpopaanonpubopbl M 3NEKTPOMHCTPYMEHThI 6e3
MOAKIIOYEHMST UX KOPMYCOB K Maructpanu 3auMTHOro 3asemneHusi, a
Takke UCMonb30BaTb MNepeYncrieHHble YCTPOMCTBa B HEMCNPABHOM CO-
CTOSIHUW.

2.3.2. lpwn BBOAE B akcnnyaTtaumo IMP gomkHo 6biTb NpoOBEPEHO:

- COOTBETCTBME HarpaBfeHusi CTpPeNiku Ha Kopryce pacxogomepa
HanpaBneH1Io NOTOKa XNAKOCTU B TpybonpoBoae;

- COOTBETCTBME ONMH MPSIMONMHENHbIX YY4acTKOB Ha BXOoAe U Bbixode
OMP;

- MPaBUSTbHOCTb MOAKITIOYEHNA pacxogoMepa M B3avMOLENCTBYIOLLEro
obopyaoBaHMsa B COOTBETCTBUM C BbIOpaHHOM CXeMOW;

- NPpaBUINbHOCTb 3adaHHbIX PEXNMOB pa6OTbI BbIXOOO0B pacxoaomMepa;

- COOTBETCTBME HanpaXeHnAa nMtaHna 3agaHHbIM TEXHUYECKNUM XapaKTe-
PUCTUKaM.
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2.3.3. Pacxogomep npu nepBom BKMAOYEHUW UNKU NOCne ONIMTENbHOrO nepe-
pbiBa B paboTe roToB K 3KCnyaTauun nocre:

- MONHOro npekpaleHns AMHaMUYecknx rMapaBnMyYecknux NpoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M pacxopa >KnaKo-
CTU (NPV OMOPOXXHEHMM UNKN 3anoNHEeHUN TpyOGoMNpPoBOAa, PEryNMPOBKe

pacxoga v T.n.);
- 30-MuHYyTHOM npoMbiBkK TP NOTOKOM >XXMAKOCTY;

- 30-MMHYTHOro Nporpesa pacxogomMepa.
2.3.4. Nepen BBOAOM B 3KCnnyaTauuio Heobxoammo onnombupoBaTtb pacxo-
AomMep n 3agBuxkM 6annaca (npu ero Hanuunn).
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

CunTbiBaHME MHOpMaLMK

CaaHHbIN B 3KcnnyaTauuilo pacxogomep paboTaeT HernpepbiBHO B
aBTOMaTMYECKOM peXnMe.

MHdopmauns o6 mamepsiembix napameTpax U COCTOAHUM pPacxo-
Aomepa MOXeT CYMTbIBaTbCA C MHAMKaTopa (C aBTOMaTUYeCcKUM Wnm
NPUHYANTESIbHBIM NEepeKnioYeHneM MHAUKaUuKM), ¢ yHUBepcanbHbIX U
TOKOBOIO BbIXO40B, MO nocnegosaTenbHOMY MHTepdency RS-485.

[oaupoBaHue

[loavpoBaHMe C MOMOLLbI pacxodoMepa MOXET OCYLLEeCTBIATLCS
OOHUM M3 OBYX CrMocoboB: 3apaHee 3afaHHOro 3HavyeHusl 0o3bl UK 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, 3aKkaHYMBaETCS — aBTOMaTU4ecku nocre Habo-
pa 3a4aHHOro 3Ha4YeHus 403bl.

B «cTapT-cTONMHOMY» pexmnme npouecc A03MPOBaHUSA HauMHaeTcs
Nno NepBOMYy CUrHany, NOCTYNMBLLUEMY Ha BXOL yNpaBreHusi, Unm no uH-
TepencHon komaHge CtapT, a 3akaHYMBaeTCs — MO BTOPOMY curHany
Ha Bxofe ynpasneHus unm no komaHge nHtepdgenca Cron. na obec-
neyeHusi paboTbl pacxogomepa B «CTapT-CTOMHOM» pexuMme Heobxo-
ANMO YCTaHOBUTb 3HAaYeHNe 3a4aHHOWM 403bl, PaBHOE HYIHO.

MO OKOHYaHWIO OO03MPOBaHMSA Ha YHUBEpPCAribHbIX BbIXOO4AX MOXET
ObITb ChOPMUPOBAH MMNYNbLC U/UU NOTMYECKUIA CUTHAN AN ynpasne-
HUSA UCNONHUTENBHLIM MEXaHU3MOM.

YcTaHOBKa oTCce4Yek no N3MEepPEHNIO pacxona

OTceykn No M3MEepeHNo pacxona 3a4akTcs C MOMOLLBbK NapamMeT-
poB: Mo HapacTaHuto u Mo yobiBaHUIO, a Takke OTceyka O 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 WU TOKOBOro curHana. lNpu aTtom nHanumnpyeTcs
HyneBoe 3Ha4YeHne pacxoaa.

3HayeHne Kaxaowm M3 OTCeYeK 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 N0 MHAUKATOPY — 3TO 3HAYEHUE 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 nNpu NonoXuWTesnbHOM, Tak U Npu OTpuLaTeNbHOM HanpasBreHun no-
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Toka. CurHan HanpaseJ/ieHUA NOTOKa TakKkKe U3MeHAEeTCd C y4eToM YyCTa-
HOBJ1E€HHbIX OTCEe4YeK.

2.4.4. YcTaHoBKa Nonb3oBaTeNbCKOro guManasoHa pacxoaa

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

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

- NpoJoIKaeTCA M3MepPEHNe pacxoda U HakonmneHne 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-
TEeNbHOro cMrHana ¢ NoOMoLb hunbTpa 1 aganTMBHOIO anropMTMa 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 bMnbTpa 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.

Tabnuua 8
KoHcTaHTa dunbTpa Bpemsi yCTaHOBNEHNS 3HaUeHNsl pacxopa, ¢
curHana pacxona ABTOMAT BKITIOYEH ABTOMAT BbIKMIOYEH

0 1 1,5
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 obpalwaTbCs K MU3roToBUTENIO.
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2.4.6. YcTaHOBKa NnapaMeTpoB KOHTPOIsi 3anofiHeHus TpybonpoBoaa

B pacxopomepe peanvsoBaHa yHKLMS onpeaeneHns 3anonHeHus
TpybonpoBoaa N3MepPSEMON XKUAKOCTbIO.

MepBuYHas HacTporka QYHKUUM onpeaeneHust 3arnofHEHHOCTU
TpybonpoBoaa W3MepsieMOW XWAKOCTbIO, BLINOMHSAETCA Ha 3aBoje-
nsrotoBuTene.

Mpn paboTe C XUOKOCTSAMWU, OTMIMYAKOLLMXCA MO JNEKTPUYECKOMN
NPOBOAMMOCTM OT 3aBOACKMX YCIOBWUA HACTPOWKW, peKoMeHayeTcs
NPOBECTN HaCTPOWKY NapaMeTpoB pacxogomepa B COOTBETCTBUU C pe-
KomMeHaauuamun, npusegeHHbIMu B [NpunoxeHun I.
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2.5. Bo3MOXHble HEMCNPaBHOCTU N MeTOAbI UX YCTpaHe-

HUA

2.5.1. NepeyeHb HeucnpaBHOCTEM W HewTaTHbIX CUTyauun, OuarHoctupye-
MbIX NPUBGOPOM N NHANUMPYEMBIX B BUAE COOTBETCTBYIOLMX CUMBOSIOB
Ha akpaHe XKW, npueegeH B 1ab6n.9.

Ta6bnuua 9
Kopg
HeucnpaBHOCTU, CopepxaHune cobbiTus
HC
- AnnapaTtHas HencnpaeBHOCTb. BeiBoguTcsa coobuieHne Owmnbka namaTu.
10 Owmnbka npomepa onopbl
'H Pabouun pexum 6e3 nHuumanmsaumm
13 YpoBeHb BXOAHOrO cuUrHana Bbille AOMYCTUMOTO B HECKOMbKMX LKnax
n3mMepeHun
Q 3HaveHue pacxopa 6onblie Qmakc
1 3HauveHune Kp onga Beixoga Ne1 HeKOppeKkTHO
2 3HauveHne Kp onga Beixoga Ne2 HeKOpPEKTHO
T 3Ha4yeHMe pacxoda BbILWSIO 3a Npeaenbl yCTaBok No TOKOBOMY BbIXO4y
H 3HauyeHune pacxoga HxKe Nosib3oBaTenbCKoW rpaHnLbl
B 3Ha4yeHne pacxoaa Bbille Nosib30BaTeNbCKOW rpaHnLbI
n 3HayeHne curHana 3oHAMPOBaHUA Bbllle 3a4aHHOro (nycras Tpyba)

NMPUMEYAHUE. HacTtynneHne nepenonHeHus XypHana HacTpoey-

HbIX MapamMeTpoB oOToOpaxaeTcss TOMbKO B nporpamme «MoHuTOp
Banet MNpocun M».

2.5.2. lNpn gmarHocTMpoBaHWK annapaTHOW HeucnpaBHOCTM pacxogomepa,
nnéo HeucnpaBHocTen ¢ kogamn 10, 'H 1 13 npekpawaeTtcs namepeHue
pacxoga v HakonneHue obbema. Npu nosiBNeHMM nHanKauum coobuye-

HUA

Owwmbka namaTn, nnéo cnmeornos !0, 'H npubop Heobxogmmo oT-

npaBuUTb B PEMOHT.

2.5.3. B cnyyae uHOovkaumm Opyrmx CUMBOJSIOB W/MNN OTCYTCTBUM M3MeEPU-
TenbHOM MHopMaunKn cnegyeT NpoBEPUTD:

- Hann4mne n cooTBeTCTBME HOPMaM HarpsxeHne nntaHna Ha Bxoae pac-
Xxogomepa n UCTOYHUKa BTOPUYHOIO NMTaHUA;

- HAeXXHOCTb NOACOeANHEHUS Lienei NUTaHNS;
- HanMumMe XMOKOCTU U ee ABMXKEHMUS B TpybonpoBoae;
- OTCYTCTBME CKOMMEHMs ra3a B MecTe YCTaHOBKWU pacxooMepa;

- KOPPEKTHOCTb 3HadeHun Kp, ycTaBoK No TOKOBOMY BbIXOAy, OTCEYEK MO
pacxofy, HWXHEN U BEepXHeW rpaHuL, guanasoHa U3MepsemMoro pacxo-
Aaa. lNpu HeobXxo4MMOCTUN N3MEHUTL UX 3HAYEHUS.
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2.5.4.

Mpn NONOXMTENbBHbLIX pe3ynbTaTax NepevnCrieHHbIX Bbille NpoBe-
POK crneayeT o6paTUTbCsl B CEPBUCHbIA LIEHTP (pervoHanbHoe npen-
CTaBMTENLCTBO) UMW K U3rOTOBUTENIO U3OENUs NS onpeaeneHus Bos-
MOXHOCTU €ro AanbHenwen aKkcnnyatauumn.

Pacxogomep «B3JIET SM» no Bnay MCNOSIHEHUSI U C Y4ETOM YCITOBUM
aKcnryaTaumMm OTHOCUTCS K U3AEeSNIMSM, PEMOHT KOTOPbIX NPOU3BOAMTCA
Ha cheunanu3anpoBaHHbIX MpeanpuaTusax, nNubo  npeanpuaTUn-
narotosuTene.
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3. TEXHUWHECKOE OBCIYXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOSAHUA

3.1.1.

3.1.2.

3.1.3.

BBeaeHHbI B 3KCnnyaTauuio pacxo4oMep pekoMeHayeTcs noasepraTb
nepnuoanyYeckoMy OCMOTPY C LIENbio KOHTPONS:

paboTocnocobHOCTM pacxoaomMepa;

cobntogeHnsa ycnoBumn aKkcnyaTauum;

HanNMunsa HanpsXXeHMs NUTAHNUS;

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

MepunoanMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTaumun, Ho
He AorkHa ObITb pexe 04HOro pasa B ABe Heaenw.

HecobniogeHne ycrnoBuin aKkcnnyataumm pacxogoMepa B COOTBET-
CTBUM C pa3genom 1.2.8 MoXeT NpMBECTU K ero oTkasy uiv npesbille-
HUIO OMYCTUMOrO YPOBHS MOrpeLLlHOCTN U3MEPEHUM.

BHelwHne noBpeXxaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU uM3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN n3aenus unu kabens nuTaHus, cBs3an Heobxo-
AMMO 00paTUTBLCA B CEPBUCHbLIN LIEHTP UM perMoHarnbHoe npeacraBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM €ro AarbHewnlen akcnnya-
Taumn.

B npouecce akcnnyataumMm pacxogoMepa He pexe OOHOro pasa B rof,
HeobXxoauMO NpPoBOAUTL MPOMUNAKTUYECKMA OCMOTP BHYTPEHHEro Ka-
Hana (MNP Ha Hanunuue 3arpsisHeHU U/MNu oTnoXeHun. [JonyckaeTcs
HanuMyue nerkoro HaneTa, KOTOPbIA JOMKEH CHUMATbCS C MOMOLLBIO Yn-
CTON MSATKOWN BETOLLW, CMOYEHHOW B BOJe.

Mpyn HanMuuMn 3arpA3HEHUn U/MNK OTNOXEHU Aapyroro suaa, nmbo
MX CYyLWEeCTBEHHOW TOMLWMHbI HEeobXoaMMO MNPOU3BECTU OYUCTKY MNO-
BepxHocTu MNP n oTnpasuTb pacxogomep Ha BHEOYEPEOHYHO MOBEPKY.

OumnCTKy OTNOXEHUI B 3TOM Criyyae pekoMeHOyeTcsi MpoBOAUTb
cpasy ke nocrne M3BreYeHuss pacxogomepa u3 Tpybonposoga ¢ NOMo-
LL{blO0 BOAbI, YNCTOW BETOLUM U Heabpa3mBHbIX MOKLLNX CPEACTB.

3anpewaemcsi npu o4yucmke omiioxeHui npombieamb [11P
nod cmpyeu xudkocmu, nubo nozpyxams I[P e xudkocmb, Oa-
JKe yacmuy4Ho!

Mpn oTnpaBke pacxogomepa Ha MOBEPKY UM B PEMOHT HEOOX0aMMO
nocne AeMoHTaxa O4YUCTUTb BHYyTpeHHWW kaHan [P ot oTtnoxeHun,
obpa3oBaBLUMXCSA B MpoLECcCe 3KChyaTaumm, a Takke OT OCTaTKOB pa-
bouen xumagkoctn. Ocmamku a2peccueHOU XUOKocmu OOJIKHbI
6bImb Helimpasiu30eaHsbl.

Mpy MOHTaxe U JEMOHTaXe pacxodomMepa HeobxoaMMo pyKoBOA-
CTBOBAaTLCHA MHCTPYKLIME MO MOHTaXy pacxoaomMepa.
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OtnpaBka pacxogomepa Ansi NpoBeaeHus NoBepkU, NMMbo pemoHTa
AOMKHa MpOU3BOAMTLCA C nacnopToMm pacxogomepa. B conposoau-
TenbHbIX JOKYMEHTax HeoOXOAMMO ykasblBaTb MOYTOBbLIE PEKBU3UTHI,
TenedoH n akc oTnpasBuTens, a Takke cnocob n agpec obpatHon go-
CTaBKM.

3.2. NNoBepka

Pacxogomep-cyeTtumk anektpomarHutHbein «B3JIET OM» npoxogut
nepBUYHYIO NOBEPKY NpU BbIMyCcKe 13 NPON3BOACTBA U NOCHe PeMOHTA,
nepuognyveckme — B npoLecce akcnnyatauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomepa NPOM3BOAUTCSH B COOTBETCTBUUN C LOKYMEH-
TOM «Pacxogomep-cHeTuumk anekTpomarHuTHbIn «B3NIET SM». Ucnon-
HeHusi [TPO®U-xxxMx. PykoBoactBo no akcnnyatauun. Yacte Iy
LWKCaO.407112.000 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxogomep «B3JIET OM», ykOMNNeKToOBaHHbIN B COOTBETCTBUN C 3a-
SIBKOW, YyNakoBblBaeTCA B WHAMBUAYyanbHyt0 Tapy kaTteropumn KY-2 no
FOCT 23170 (KopobKy n3 roppmpoBaHHOrO KapToHa, NMbo AepeBsiH-
HbIA AWKK). Tyaa ke nomellaeTcs akcnnyaTauMoHHast AOKyMeHTauus.

rlpI/ICOGH,I/IHl/ITeJ'IbHaH apmMmaTtypa noctaslideTCd B OTAEeNbHON Tape
pOCChINbO Ui B 060pe Ha OOWH UM HECKOJIbKO KOMIJIEKTOB.

4.2. XpaHeHue pacxogomMepa OOMMKHO OCYLLEeCTBMSATLCH B YNaKOBKE MU3roTo-
BUTENSA B CYXOM OTaniMBaeMoOM MOMELLEHNN B COOTBETCTBUMN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOIMKHO ObITb TOKONPOBOASALLEN NbIfIM, NApPOB KACMOT U LWEenoyen, a
TakKe rasoB, BbI3blBaOLLMX KOPPO3UIO U paspyLlaroLLMX N30SISALMIO.

Pacxonomep He TpebyeT cneumanbHOro TEXHUYECKOro obcnyxusa-
HUS NPU XPaHEHUW.

4.3. PacxogomMmepbl MOTyT TPaHCMOPTMPOBATbCA aBTOMOOUITbHBIM, PEYHbIM,
XenesHoA0OPOXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTu-
3MPOBaHHbIX OTCEKOB) Mpu COBNIOAEHMN CReayoLWnX YCIOBUIA:

- TPAHCMOPTMPOBKA OCYLLECTBNSAETCS B 3aBOACKON Tape;

- OTCYTCTBYET NpsAMoe BO34encTBue Bnaru;

- Temnepartypa He BbIXOAWUT 3a npeaensl oT MuHyc 25 oo 55 °C;
- BNaXHOCTb He npesbiwaeT 95 % npu TemnepaTtype go 35 °C;

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnntygon oo 0,35 mm nnu
yckopeHuem o 49 m/c?;

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

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuii.
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NMPUNOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa

140

< 115 . 57
@ @ A i s H

BaAETsM & 1

ﬂ PACXO[JOMEP-CYETHUK 3NEKTPOMATHUTHbIN / -
/

A
HanpsixeHue nuTaHus... 245 0 2A
MakcumansHoe nasneun 2
Temnepatypa XuakocTy. ..150 °
CTeneHb 3aWNTbL....c.cv.

@

A
/

D1*
D*

* - CNpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4uu);

2 — 6510K UBMEpPEHUS;

3 — nepsuYHbIU npeobpasosamersib pacxoda;
4 — 3awUumHsbie Konbua;

5 — 2epmoee0o0 kabersisi ces3u;

6 — 2epmoeeod Kkaberssi numaHusi;

7 — anekmpu4yeckue rposoOHUKU Orisi coeOuHeHus kopryca OMP c
mpy60rposodom;

8 — 251eKkmpookI.

Puc.A.1. Bug pacxogomepa o6LenpoOMbILLIIEHHOrO UCNOJTHEHUA
MPO®U-212MO c 3alMTHLIMM KOMNbLaAMMW.
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Ta6nuua A.1. MaccorabapuTtHble XapakTePUCTUKN pacXxogoMepoB UCTOSHe-

Hun NMPOPU-x12MO, -x11MHU, -x12MA TunopasmepoB

DN10...DN150
L*, Mm
c 0e3 3alUTHbIX H* Macca,
DN D*, mm D1* mMm Koneu, ' He Oonee,
3aLNUTHLIMK MM
dyTepoBka Kr
KornbLammu
nonnypeTaHom
10 34 60 93 85 206 1,19
15 39 60 93 85 206 1,19
20 50 73 114 106 220 1,74
25 57 73 114 106 220 1,79
32 65 83 124 116 230 2,19
40 75 89 134 126 235 2,54
50 87 102 154 147 250 3,39
65 109 121 175 167 267 4,64
80 120 140 175 167 286 5,79
100 149 159 216 208 305 9,49
150 202 219 236 228 365 15,7
40
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samErss & 1

PACXO[IOMEP-CHETUUK SNEKTPOMATHUTHBIA

H*
-
(o]

N ot @ d1

D1*
D*
|
==
|

* - CNpaBOYHbIN pa3mep

1 — uHOukamop (npu Hanu4uu);

2 — 6510K UBMEpPEHUS;

3 — nepsuYHbIU npeobpasosamersib pacxoda;
4 — 3awumHsbie Konbua;

5 — 2epmoee00 kabersisi ces3u;

6 — 2epmoeeod Kkabersnsi numaHus;

7 — anekmpu4yecKkue rposoOHUKU Orsi coeOuHeHus kopriyca OMP c
mpy60orposodom;

8 — dononHumMernbHbIlU 3a3eMsrowull 351eMeHM,
9 — 371eKMpPOO0kI.

Puc.A.2. Bug pacxogomepoB ucnosnHeHun MPO®U-222MO, -221MU, -222MA
TunopasmepoB DN20...DN150.
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Ta6bnuua A.2. MaccorabapuTHble XapakTeEPUCTUKN pacXxogoMepoB UCTIOSTHe-

HUn NMPOPU-x22MO, -x21MHU, -x22MA TUnopasmepoB

DN20...DN150
L*, Mm

0e3 3aluUTHbIX Macca,

DN D*, mm | D1*, mm | d1,mm/N H*, Mmm He bonee,
C 3alLUUTHBIMK Koned, .
KonbLammu yTepoBka

NoSIMypeETaHOM
20 50 105 14/4 158 150 236 3,8
25 57 115 14/4 158 150 241 4.0
32 65 135 18/4 202 194 257 5,8
40 75 145 18/4 202 194 265 7,0
50 87 160 18/4 203 195 279 8,9
65 109 180 18/8 220 212 299 11,4
80 120 195 18/8 230 222 316 14
100 149 230 22/8 251 243 343 20
150 202 300 26/8 324 316 408 36
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MPEAYNIPEXAEHVE-
OTKPbIBATb, OTKNKOUYB OT CETH!

Moo
o)

E — &

D,*

* - CNpaBOYHbIV pasmep

1 — 610K usmepeHus;

2 — rnepesuYHbIl npeobpasogamersib pacxoda;
3 — 3awUumHbie Konbua;

4 — 2epmose0o0 Kaberss ces3u;

5 — 2epmoee0o0 kabesisi numaHus;

6 — anekmpu4yeckue rnpo8oOHUKU Orisi coeOuHeHus kopryca OMP c
mpy60orposodom;

7 — 351eKmpookbl;
8 — pbiM-6051M.

Puc.A.3. Bug pacxogomepoB ucnosnHeHum MNPOPU-122MO, -121MU, -122MA
TunopasmepoB DN200, DN300.

Ta6bnuua A.3. MaccorabaputHble XapakTePUCTUKN pacxogoMepoB
ncnonHeHun NPO®U-x22Mx Tunopasmepos DN200, DN300

L*, MM
6e3 3aLUMTHBIX Macca,
DN D*, MM | D:*, MM | d1,Mm/N c Koredl, H*, MM | He Gonee,
3aLLUTHBIMY
dyTepoBka no- Kr
KonbLiamm
nNypeTaHom
200 258 358 26/12 362 344 464 59,0
300 362 485 30/16 514 496 581 120,4
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TMUTAHUE — pasbem nodknroyYeHusi kabens numaHusi =24B;
J1 — KOHmMakmHas napa paspeweHus MooughuKayuu Cepe8UCHbIX rnapa-

Mempos;

J2 — KOHmakmHas napa paspeuweHusi Modugukayuu Karnubpo8oYHbIX
napamempos;

SK1 — nepeknyamerb ycmaHO8KU pexuma pabombl MOKO8020 8bIXO-
oa;

SK2 — nepekrnroyamerib ycmaHOo8KU pexuma pabombl OKOHEYHO20 Kac-
kada yHusepcasibHo20 8bixo0a Ne1;

SK3 — nepeknroyamerb ycmaHOo8KU pexxuma pabombl OKOHEYHO20 Kac-
kada yHusepcasibHo20 8bixo0a Ne2;

XP1 — pasbem nodknoyYeHus wrietigha Mooy uHOUKauuu;

XT1 — KoHmakmHas korio0ka uHmepgbetica RS-485;

XT2 — KoHMakmHasi Korodka yHusepcarsibHo20 8bixoda Ne1;

XT3 — koHmakmHas Korodka yHusepcarbHO20 8bixoda Ne2;

XT4 — koHMakmHasi Korodka exo0a yrnpaerieHuUs;

XT5 — KOHMmakmHasi KornoOka mokKog020 8bIXx00a;

HL1 — cnyxebHbil ceemoduod uHmepgbetica RS-485;

HL2 — pe3epeHbili ceemoduod;

HL3 — cnyxebHbiti ceemoduod cucmembi Hakadku [P,

Puc.A.4. Bug 6noka namepeHusi ¢ moayrnemMm KOMMyTauum (KpbiliKa He Moka-
3aHa).
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) BOPOTHMKOBOE UCMOJSTHEHNE A) YCUINEHHOE UCMONHEHne

1 — 3awumHoe Konbuo;

2 — chymepoeKa.
Puc.A.5. Bug INMNP ¢ 3alymTHbIMU KONbLAMKU Pa3HbIX UCMOJTHEHUN.

3awmnTHble konbua OTOOMHOro mcnonHeHus (puc.A.5B) mMoryT ycTa-
HaBnmBaTbca B AMP, ncnonb3dyemble Ans U3MepeHus pacxoga CUIibHO
abpasunBHbIX XUOKOCTEN, ycurneHHoro ncnonHenunsa (puc.A.5a) — 8 AMP
ANs U3MepeHnst pacxoda CUMbHO arpeCcCUBHbIX XUOKOCTEN.

3awmnTHble KomMbLa pasHblX UCMOMHEHUA MOTyT Takke CHabxaTbCa
AONONHUTENbHLIM 3a3emnsowmmMm anemeHTom (puc.A.2) ana obecne-
YeHMs1 3NEKTPUYECKOro KOHTaKTa B pacxogomepax, MOHTUPYEMbIX B
nnacTukoBble (MeTannonnacTnkoBble) Tpybonposoabl.
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NMPUNOXEHUE B. Cxembl BXxoga v BbIXo40B

6.1. YHuBepcarnbHble BbIXoabl

[Ana obecneyeHns ConpsXKeHUss C pPasnMyHbIMW TUNaMu NPUEMHK-
KOB OKOHeuHble Kackagbl BbixogoB bW (puc.b.1) moryt paboTaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO UCTOYHMKA NUTaHUS (ak-
TUBHBIN PEXMM), TaK U OT BHELLUHErO UCTOYHMKA NUTaHMA (NACCUBHLIN
pexum). TunoBas NocTaBka — MACCUMBHbBIA PEXUM paboTbl OKOHEYHbIX

KacKkaos.
+3,3B +5B
SK2 (SK3) 100 Om T
q | I |
| —° GND
—/l‘ _O
BbIXOA 1(2)+
v[5 ¥
DOUT BbIXOA 1(2);

Puc.b.1. Cxema OKOHE4YHOro Kackaga yHMBepcanbHbIX BbIXO4O0B.

MoakntoyeHme OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY M-
TaHns + 5 B ocywectBnseTca ¢ NoMoLblo nepeknoyaTenen SK2 u
SK3 Ha nnaTte kommyTauum bU.

B aKTMBHOM pexume HanpsikeHue Ha BbiXOAe Npu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTByHLlEE YPOBHIO BbICOKMM B rnornyeckom
pexume MoxeT ObiTb oT 2,4 o 5,0 B. MNpu Hannummn nmnynbsca 1 npm
ypoBHEe HU3KMW B NOrMYECKOM pexmMme — HanpshkeHne Ha BbIXOAe He
bonee 0,4 B. PaboTta Bbixoga B aKTUBHOM peXumMe A0MnycKaeTcs Ha
HarpysKky ¢ conpoTmBneHnem He meHee 1 KOwm.

B naccumBHOM pexunme gonyckaeTcsi MMTaHne OT BHELLHEro UCToM-
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.
b.2. TokoBbIN BbIXOA

TokoBbin BbIxog BU (pnc.b.2) moxeT paboTtaTb Kak npu nuTaHum ot
BHYTPEHHEr0 Pa3Bsi3aHHOIO MCTOYHMKA MUTAHUSA (AKTUBHbLIA PEXMM),
Tak M OT BHELWIHEro UCTOYHWKA NUTaHWUs (naccusHbIA pexum). lNMepe-
KnoyeHne pexmma paboTbl TOKOBOrO BbIXO4a OCYLLECTBASETCA Mpu
nomoLn nepekniodatena SK1 Ha nnate mogyna kommytauun. B nac-
CVYBHOM peXxunme OOMYyCTUMbIA OMana3oH HaNpshKeHWUst BHELLHero nuta-
Hua ot 24 oo 40 B.

TokoBbI BbIxog B MoxeT paboTate Ha Harpy3ky COnNpoTUBIIEHM-
em o 800 Om.
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JonycTumas gnuHa kabensi cBs3M MO TOKOBOMY BbIXOAY onpene-
NAeTCsl CONPOTUBIEHMEM NMHUN CBS3W. [1py 3TOM cyMMa BXOOHOro CO-
NPOTUBIEHNS MPUEMHMKA TOKOBOrO CUrHama v COMpOTUBIIEHUSI NMUHUN
CBSI3W He JOJSKHa NPEeBbIWAaTh YKa3aHHOro CONPOTUBIIEHUS HArpy3Ku.

+24B
GND

i
3

\

LOOP-

\

Puc.b.2. Cxema ToKoBOro Bbixoga pacxogomepa

6.3. Bxog ynpasneHua b
Cxema Bxoga ynpasrneHust BUA npueseageHa Ha puc.b.3.

+33B 330 Om .
] +5B = XT4/1
BUTTON 330 Om
D ] BXOR _ xt4s2
=Y )R

XT4/3

Puc.B.3. Cxema BxogHoro kackaaa BW.

B kayecTBe ynpaBnsawoLWero curHana Ha Bxog B uenb XT4/2-XT4/3
OOIMKHBI NogaBaTbecs uMnynbcbl Toka (0,5-20) MA.

B oTcyTCcTBMM ynpaBnsioLwero curHana Tok B Lenu AoJMKEH ObiTb He
6onee 0,2 MA.

YnpaBnsowmin curHan MoXeT Takke (0OpMUPOBaTLCSH 3aMblKaHUEM
KOHTakTOB XT4/1 n XT4/2 (Hanpumep, C NOMOLLbIO KHOMKW) Npu COnpo-
TUBEHUN BHeLWHen uenun He 6onee 100 Om.

B oboux cnyyasx obecneuMBaeTcs ranbBaHMYecKas pasBsidka
BXOHOW Lienu.

47

A EsaeT



NMPUNOXEHUE B. NCTOYHMK BTOPUYHOIO NUTaHUA

A
& 0
1./ -
+V -V
2/ = T
p2
90* 3 A J5"
4 N L l
N F_/
% 6 0
Y
N5
17,5* |, ) B 58" .
a) BuA cnepeamn 0) Bua cboky

* - CNpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KO/1I00KU 8bIXOOHO20 HarpsixeHus =24 B;

2 — ¢8emoOUOOHbIU UHOUKamop BK/MOYEeHUSs UCMOYHUKa 8MOopUYHO20
numaHusi;

3 — 8UHM MOAcMpPOUKU 8bIXOOHO20 HarpsXXeHUs;

4 — BUHMbI KOHMAaKMHOU KOJIOOKU MOOKITIOYEHUSI HANpPsXKeHUs1 NuUmaHusi
~220 B 50 'y (L — nuHus, N — Heumparib);

5 — cepbza 0515 0c8060X0eHUS 3aU4erKu;

6 — 3awesika 0ns kpenneHus Ha DIN-pelike.

Puc.B.1. UcTouyHMK BTOpUUYHOro nutaHma cepum HDR-15-24 (=24 B 15 BT).

48

S BsaeT



NMPUNOXXEHUE I'. HacTponka KOHTpONA 3anofiHeHusa Tpyoonpo-

BoAA

B pacxogomepe HC no kputeputo «nyctas Tpyba» guarHoctmpyer-
CS1 NPV NPeBbILLEHUN YPOBHSA 30HAMPYIOLLEro CUrHana, nogaBaemoro Ha
3NeKTpoabl, Ha4 MOPOroBbIM 3HAYEHMEM, 3anuMcaHHbIM B pacxo4oMep
no pesynbtatam KanubpoBku Ha nyctom Tpybonposoge. loporosoe
3Ha4YeHMe curHana paccyYMTbiBaeTCs KaK CcoTasi YacTb OT 3TaNOHHOro
(kannBpoBOYHOrO) M oTOBpaxxaeTcs B npoLeHTax B nporpamme « MoHu-
Top Banet MNpodcu M».

Mpu paboTe C XXMOKOCTAMU, OTIIMYHBIMU MO 3MEKTPUYECKON NPOBO-
AVMOCTU OT BOAONPOBOAHON BOAbI, PEKOMEHOYEeTCS NPOBECTU KOPPEK-
LU0 3HaYeHMs nopora cpabaTtbiBaHWsA NO crieayroLlen MeTOAMKeE.

1.

Y6eanTtbes, YTo TPyGonpoBoa LIEeNMKOM 3anofiIHEH N3MepsieMOoM
XNOKOCTbIO.

MepeBectn pacxogomep B pexum CEPBUC, ycTtaHoBuB nepe-
MbIYKY Ha COOTBETCTBYHLLYIO KOHTaKTHYIO Nnapy Ha nnaTte moay-
ns kommyTauum bW (puc.A.4).

MoaknounTb pacxogoMep K MepCcoHanbHOMY KOMMbKOTEPY MO
nHTepgency RS-485.

3anyctutb nporpammy «MoHuTop Banet lNpodu M». Ha Bknag-
ke U3mepeHna B obnactm U3amepeHus npounTtaTb 3HA4YeHME

napametpa MT (Tekywiee NOpPOroBoe 3HA4YeHWE CcurHana) B
YCIOBHbIX eauHuLax (Hanpumep, 32).

Ha Bknagke Hactpowku / MT npountaTh 3HayeHne napameTtpa
3HayeHue (3TanNoOHHOE 3HaYeHue 30HOUPYIOLWEro curHana) B
YCINOBHbIX eanHuLax (Hanpumep, 318).

PaccuntaTb HOBOE NOPOroBoe 3HayeHwe curHana gns nameps-
€MOW XUAKOCTN No oopmyre:

KT+0,5-(Ka-KT)
Ka

M= -100%,

rae M — HoBOe NOpPOroBoe 3HaYyeHne curHana Ha nycTom

7.

TpybonpoBoae B NpOLEHTAX;
Ka — aTanoHHoe (kannbpoBOYHOE) 3HAYEHNE 30HANPYHOLLErO
CuUrHana B YCIOBHbIX €ANHULAX;
KT — TekyLiee NOporoBoe 3Ha4YeHne curHana B yCNoBHbIX
eanHuLax.
Ha Bknagke Hactpowuku / MT gna napametpa Mopor,% 3anu-
caTb paccyuMTaHHOe Mo (hopmyrie HOBOE MOPOroBOE 3HAYEHME
curHana Ha nyctom TpybonpoBoge.
Mepeectn pacxogomep B pexum PABOTA, cHsB paHee ycTa-
HOBJIEHHYIO MEPEMBbIYKY C KOHTAaKTHOW napbl Ha nnaTte Moayns
kommyTauum BU.

LLUKCO.407212.004 rel em.PxxxMx doc2.4

49

A EsaeT



