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HacTtoawun oKyMeHT pacnpoCTpaHAETCs Ha pacxodoMep-CHeTYNK
anekTpoMarHutHein «B3JIET 3M» moandumkauum NMPOPN-M (nanee —
pacxogomep) U npegHasHadeH Ofs O3HAKOMMEHUA C YCTPOWCTBOM U
nopsaKkoM aKcnsnyatauum pacxogomepos ncnonHeHunin NMPO®N-112MO,
-122MO, -212MO, -222MO, -111MWA, -121MW, -211MU, -221MW,
-112MA, -122MA, -212MA, -222MA. YacTtb | cogepXuTt TexHudeckoe
onucaHue 1 NopsgoK NCNoNb3oBaHMA pacxogomMepa npu aKkcnyaTauuu,
yacTb Il — meTOauKy noBepkKu.

B cBs3K ¢ nocTtosiHHOM paboTon No ycoBepLUIEeHCTBOBaHUIO Npmnbopa
B pacxogomMepe BO3MOXHbl OTNMYMA OT HACTOSILLEro PyKOBOACTBA, He
BNUAOLLME HA METPOSIOrMYECKNE XapakTePUCTUKN U (DYHKLMOHANbHbIE
BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNN

Dy - AMameTp YCIOBHOIO Npoxoaa;

B - BNok namepeHus;

KK - xnuakokpuctTaninnyecknin MHaukaTop;
MK - NepcoHarnbHbIA KOMMbIOTEP;

MNP - nepBu4HbIN NpeobpasoBaTenib pacxona;
O0C - anekTpoaBmxyLlasi cuna;
OMP - anekTpoMarHUTHbIN pacxogoMmep.

* % %

» Pacxodomep-cyemyuk anekmpomazHumHbili «B3JTET OM» 3apeaucm-

puposaH 8 ['ocydapcmeeHHOM peecmpe cpedcmea usmepeHul P® rnod
Ne 30333-10 (ceudemesnbcmeo 06 ymeepxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 40672).

» Pacxodomep-cHemyuK aniekmpomagHumHbiti «B3JIET OM» coomeem-

cmeyem mpebosaHUsIM HOpMamueHbIx OOKYMEHMOo8 0 3/ieKmpomaa-
HUMHoU coemecmumocmu u 6e3onacHocmu.

» Pacxodomep-cyemyuk «B3JIET OM» coomeemcmeyem mpebogaHusim

caHUmMapHOo-3MuGeMuoI02u4ecKUX npasusl U HopMamueos.

» Pacxodomep-cyemyuk «B3JIET OM» paspeweH K npuMeHeHuto Oris

ydema mernsoHocuUmerssi 8 8005IHbIX cUCmMeMax mersioCHabXXeHusl.

» Pacxodomep-cyemyuk «B3JIET OM» coomeemcmeyem mpebogaHusim

cucmembl 006pos8osibHOU cepmudhukayuu «asnpomcepmy.

YpocToBepstoLwmne AOKyMeHTbl pa3dMelleHbl Ha cante www.vzljot.ru

Cuncrembl n TexHonorum 4
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FAPAHTUUN U3TOTOBUTEIA

I. N3roToBMTENb rapaHTMpyeT COOTBETCTBME TEXHUYECKMM YCIOBUMAM pac-
xogomepoB «B3JIET OM» ucnonHenmn MNMPOPU-xx2MO B npegenax
rapaHTMnHoro cpoka 28 mecsaueB U wucnonHeHun [MPOOU-xxTMU,
MPO®U-xx2MA B npeaenax rapaHTUMHOro cpoka 15 mecsiueB c gathl
nepBUYHOM MNOBEPKM MpK COBNI0AEHNN CneayoLwmxX YyCnoBUN:

a) XpaHeHwe, TpPaHCMNOPTUPOBAHWE, MOHTaX W JKCnnyatauus usgenus
OCYLLECTBNATCA B COOTBETCTBMM C KCMNSyaTauMOHHOW OOKYMEHTaum-
en Ha usgenve;

6) MOHTaX M nNyckoHanago4Hble paboThbl BbIMNONHEHbI B Te4yeHne 15 mecs-
LieB C AaTbl NepPBMYHON NMOBEPKM C OTMETKOW B MacnopTe U3genus;

Mpn HecobnogeHun ycnosua nyHkTa |6 rapaHTUHBIA CPOK 3KCnnyaTaumm
coctaenseT 15 mecsiueB C AaTbl NEPBUYHON NOBEPKM U3LENUS.

NMPUMEYAHWE. Jarta BBoga nsgenus B akcnnyaTtaumio n garta no-
CT@HOBKM Ha cepBUCHOE OBCny>XMBaHWE yKasblBalOTCA B nacrnopTe Ha
nsgenve B pasgene «OTMeTkn O npoBegeHun paboTy», 3aBepstoTcs
NoANUCbI0 OTBETCTBEHHOMO LA M NeYaTbio CEPBMUCHOrO LeHTpa.

[I. FTapaHTUnHBIN CPOK NpoasieBaeTCa Ha BPeMS BbIMOSMIHEHUS rapaHTUNHO-
ro pemoHta (6e3 yyeta BpEMEHW €ro TPaHCMOPTMPOBKWM), €CrN CPOK
NpoBeAEHNA rapaHTUAHOrO PEeMOHTa NPEBbLICU OOUH KaneHaapHbIv
mMecsL.

[ll. N3roToBuTENb HE HECET rapaHTUMHbIX 06A3aTENbCTB B CREeayrLmX
cnyyasx:

a) OTCyTCTBYEeT MacnopT Ha M3denue c 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKEY;

0) nsgenune MeeT MeXaHNYECKNE NOBPEXAEHNS;

B) U3aenne XpaHWnocb, TPaHCNOPTUPOBANOCb, MOHTUPOBANOCL UMW 3KC-
nnyaTMpoBariocb C HapylueHuem TpeboBaHWI 3KchfyaTauMoHHOW Ao-
KyMEeHTauumn Ha nsaenve;

r) OTCYTCTBYET UMK NoBpexaeHa nromba ¢ NoBepuTenbHbIM KnenmoMm;
[l) 3genve unu ero coctaBHasl YacTb noasepranock pasbopke unu gopa-

ooTKe.
* % *

HeucnpaBHoe nagenve ans BbIMNONHEHUA rapaHTUMHOIO pPeMOHTa Harnpas-
nseTcs B pernoHarsbHbI UNv rosIOBHOM CEPBUCHBLIN LLEHTP.

MHdbopmaumss no cepBMCHOMY OBCNyXmBaHWO MNpeacTaBrieHa Ha caunTe
http: www.vzljot.ru B pasgene MNMoaaepxka/ CepBuc.
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1. OMACAHUE U PABOTA

1.1. HasHauyeHue

)

1.1.1.

1.1.2.

Pacxogomep-cyeTumk anektpomarHuTHen « B3JIET 3M» npegHasHadeH
AN U3MepeHust cpegHero 06bEMHOro pacxoga n obbema pasnuyHbIX
9NEKTPONPOBOAALLNX XKNOKOCTEN B LUMPOKOM AuanasoHe TemnepaTyp u
BA3KOCTEMN B pa3fMyHbIX YCNOBMAX IKCNIyaTauun.

Pacxogomepbl «B3JIET OM» MOryT NnpuMeHATbLCS B 3HepreTuke, B
HedpTe-, raso- n ropHogoObbIBalOLWEN MPOMBILLIIEHHOCTU, KOMMYyHarlb-
HOM XO381UCTBE, YEPHOM U LBETHOW MEeTannyprum, XMuMnyeckon, Hedpre-
nepepabatbiBatoLLen, LENON03HO-0yMaXKHON, NULWEBON U OPYrMX OT-
pacnax NpoMbIWNeHHOCTU. PacxogomMmepbl MOryT MCNOSb30BaTbCSA B CO-
CTaBe pPasfnnYHbIX KOMMMEKCOoB, N3MepuTenbHbIxX cuctem, ACY Tl n T.n.

Pacxogomepbl MOryT ycTaHaBNMBaTbCA Kak B MeTannuyeckme, Tak
n B NNacTUKOBbIE (MeTannonnacTMkoBble) TpybonpoBoAab!.

Pacxogomepsbl-cHeTumkn anektpomarHuTtHble «B3JIET 3M» moaudum-
kaumn NMPODK-M B 3aBUCMMOCTM OT MCMOSIHEHUST U MPOrpaMMHO 3a-
AaHHbIX YHKUMA MOryT obecneymBaTthb:

n3MepeHne cpegHero o6bLEMHOro pacxoda npu NPsAMOM M obpaTHOM
HanpaBneHun NoToKa;

- onpeaerneHne obbema HapacTarwnmMm UTOroMm oTaeribHO and npAamMoro 1

obpaTHOro HanpaBneHust NOTOKa, a Takke UX anrebpanyeckon CyMmbl C
y4eTOM HanpaBIieHMs1 NOTOKa;

- I03UpOBaHWe NpeaBapuTenbHO 3a4aHHOro 3Ha4YeHNs obbema XUAKOCTH

UNM 0O3MPOBaHNE B PEXUME «CTapT-CTOM» U onpedeneHve npu 3Tom
BENMWYMHbI OTMEPEHHONM [03bl, BPEMEHM [O03MPOBaHMA M pacxoda B
npoLecce A03MpOBaHUS;

- MHOMKaUUKO pe3ynbTaTtoB M3mepeHvu7| N HeLWTaTHbIX CVITyElLl,VIVI;

- BbIBOO pe3ysibTaTtoB M3MepeHVIl7I B BuMAEe TOKOBOro, uMMNyJibCHO-

YaCTOTHOIO U JNTOrM4eCckKkoro CUrHanos,;

- COXpaHeHMe B 3HEpProHe3aBUCUMOW NaMSTU YCTAHOBOYHbIX MapameT-

pOB;

- aBTOMaTU4YECKMI KOHTPOJ1Ib N UHAOAMKaUUKO HalTNM4nda HeWTaTHbIX CUTYya-

LM N OTKA30B;

BbIBOA4 W3MepUTENbHOW, ANArHOCTUYECKOW, YCTaHOBOYHOW W Opyrow
nHdopMauumn Yepes nocnegoBaTenbHbI HTEpdenc RS-485;

- 3alnTy YCTaHOBOYHbLIX AAaHHbLIX OT HECAHKUMOHMPOBAHHOIO AOCTYyMna.

Cuncrembl n TexHonorum
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1.2. TexHU4YeCKne XxapakTepucTUKu

1.2.1. 3HaveHnsa Haubonbwero Quaus M HaumeHbwero Quaum M3MEpPSIEMbIX
cpeaHnx 00beMHbIX PacxXOAoB ASSt Pas3NMYHbIX AUAaMETPOB YCITOBHOMO
npoxoda (TunopasMepoB nepsBUYHOro npeobpasosatens pacxopa) Dy
npueeaeHsl B Tabn.1.

Tabnuua 1
O0bo3HaveHne
3HayeHve napameTpa
napameTpa
Dy, MM 10 | 15120 (2532140 |50 65| 80 |100|150(200]|300
Quave, M3y 3,40 | 7,64 [13,58(21,23(34,78(54,34184,90(143,51217,31339,6|764,1] 1358 | 3056
Quam /80, M3/4 0,042 |0,096]0,170{0,265 [ 0,435 (0,679 1,061 | 1,794 | 2,717 | 4,245 [ 9,551 16,98 | 38,21
Quamn 1150, M3/ | 0,023 [0,051(0,091{0,142]0,232(0,362|0,566 [ 0,957 | 1,149 | 2,264 | 5,094 | 9,056 | 20,38

)

- Quaum.1/80 » Quanm.1/150 — HAMMEHBLUNIN N3MEPSEMbIA CpeaHui obbem-
HbI pacxod Ans pacxo4oMepoB C KOIPDUUNEHTOM NepeKpbITUA ana-
naszoHa 1:80 un 1:150 cooTBETCTBEHHO.

1.2.2. YyBCTBUTENBLHOCTL pacxogomepa no ckopocTtu notoka — 0,02 m/c.
1.2.3. MapameTpbl KOHTPONNPYEMOWN XUOKOCTMU:

-4
- yaenbHasa NnpoBoAUMOCTb — He MeHee 510 Cwm/wm;

- CKOpOCTb NoToka — Ao 12 m/c.

- TemnepaTtypa — ot muHyc 10 go 150 °C npwu cyTepoBke dToponnactom
n ot mnHyc 10 go 70 °C npu pyTepoBke NonmypeTaHom;

- pasnenwue B Tpybonposoge — go 2,5 Mla.
1.2.4. BXxoagbl 1 BbIXOAbl BHELLHUX CBA3EWN:
- YHMBepcaribHble BbIXo4bl — 2;
- BXog ynpasneHus — 1;
- TOKOBbIV BbIxog — 1 (No 3akaasy);
- UHTepgenc RS-485 — 1.

1.2.5. XpaHeHune yCTaHOBOYHbIX AaHHbIX:

- XXypHan cepBUCHbIX AaHHbIX — o 1000 3anucewn;
- )XypHan HacTpoe4HbIx AaHHbIX — Ao 8000 3anucen.

CpoK COXpaHHOCTM YCTaHOBOYHOM WHopMauun B pacxopomepe
NPV OTKITOMEHUN BHELUHErO NUTaHUsA He MeHee 1 roaa.

1.2.6. QnekTponuTtaHue pacxogomepa:

- HaNpsHXKeHMe NUTaHNa — CTabuUnM3npoBaHHOE Hanps>keHne NOCTOAHHOro
TOKa 3Ha4YeHMeM 13 ananasoHa (22-25) B ¢ ypoBHeM nynbcaumm He 60-
nee +1,0 %. lNMutanne ot cetn 220 B 50 Ny moxeT obecneuymBaTbCs C
MOMOLLIbKO MCTOYHMKA BTOPUYHOIO MUTaHUSA, NOCTaBMsSeMOoro no 3akasy
(MpunoxeHue B);

- notTpebnsiemas MowHoOCTb — He bonee 5,0 BT.

Cuncrembl n TexHonorum
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1.2.7. JkcnnyaTtaunoHHbIe NapaMeTpbl:
- cpeaHasa HapaboTka Ha oTka3d — 75 000 y;
- CPeAHUN CpokK crny0bl — 12 neT.

1.2.8. Pacxogomep cootBeTcTBYyeT TpeboBaHmsam FOCT P 52931 no yctonum-
BOCTU:

- K KnMMaTnyeckum BO3aencTemsM — rpynne B4 (ananasoH temnepatypbl
okpyxatowero Bosgyxa oT 5 go 50 °C, oTHocuTenbHas BNaXHOCTb He
6onee 80 % npu Temnepatype go 35 °C, 6e3 koHAeHcauun Bnaru);

- K MEXaHW4eCcKnuM Bo3aencTeumam — rpynne N2;
- K aTMocepHOMyY fasneHuto — rpynne P2.

CTeneHb 3awmTbl pacxogomepa cooTBeTcTByeT kogy IP65 no
FOCT 14254.

1.2.9. Bua v maccorabapuTHble XapaKTeEpPUCTMKM pacxogomepa npuBeneHbl B
MpunoxeHun A.

Cuncrembl n TexHonorum
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1.3. MeTponornyeckne xapaktepucTmuku

1.3.1. Npegenbl gonyckaeMon OTHOCUTESTbHOW MOrPELLHOCTU MPU U3MepPEHNH,
MHOUKaUUN, pernctpauuun, XpaHeHun v nepepade pesynbTaToB U3Me-
peHnst cpegHero o6bEMHOrO pacxoda, obbema pasnuyHbIX XUAKOCTEN
npv ntobom HanpaBneHnn NOToKa He NPEBbLILAKT 3HAYEHUI:

e +1,0 % — ona pacxogomepos ¢ AnanasoHoM pacxodoB OT Quaus 4O
0,0125-Quans (Quanm.1/80);

o i2,0 % — ana pacxogomMepoB C Anana3oHOM pacxonoB OT QHaMG 4o
0,0067'QHaM6 (QHaMM.1/150)-

1.3.2. Npepenbl gonyckaeMon OTHOCUTESNbHOM MOrpeLHOCTU perncTpaumm
BpemeHn HapaboTtkm — 10,01 %.

Cuncrembl n TexHonorum 9
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1.4. CocTaB

KomnnekT noctaBku pacxogomepa npusedeH B Tabn.2.

Macnopt

Tabnuua 2
HanmeHoBaHue Kon. Mpum.
Pacxogomep 1 Mpum. 1
M CcTOYHMK BTOPUYHOIO NuTaHusa =248 1 Mo 3akasy
KoMnneKkT MOHTaXHbI 1 Mpum. 2, 3
1
1

KomnnekT akcnnyaTtauMoHHON AOKYMEHTaLmn B COCTaBe:
- PyKOBOACTBO Mo 3Kcrnnyatauuu . |, 1l

- IHCTPYKLMS! MO MOHTaxy

NMPUMEYAHUA.

. Tunopasmep pacxogomepa n ero ucnonHenue (cm. n.1.5.7) — B cooT-

BETCTBMN C 3aKa30M.

. B KOMNnekT BXoAAT OTBETHbIE YacTu pa3bemMoB A4 kabenen nuTaHusa n

CBA3N.

. Ona MoHTa)xa pacxofomepa Ha OObekTe Mo 3akasdy MOXeT ObiTb Mo-

CcTaBrieH Habop anemMeHTOB NpPUCoeaMHUTENBbHON apMaTtypbl B cornaco-
BaHHOM KoMnnektaumm nubo komnnekt apmatypbl «B3JIET KIMA» B
cbope.

[onyctnmoe aasrneHne noctaBfsemMon NpUMCcoeanHUTENbLHOM apma-
Typbl 2,5 MlMa.

JKcnnyaTaumMoHHas AOKYMEHTauusa 1 KapTbl 3aKka3a Ha JaHHOe U3-
aenve n Opyrywo npogykuuio, Bbinyckaemyto dgupmon «B3JIET», pas-
MeLLleHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pasmMeLleHbl NporpaMmbi:

«YHunBepcanbHbIM MPOCMOTPLUMKY, BKHOYAKOLWMA B CBOWN COCTaAB UHCT-
pyMeHTanbHyto nporpammy «MonHutop Banet MNMpodcum M» gnga paboTel ¢
npnbopom no nocrnegosaTenibHoMy nHTepdency RS-485;

«YTeHne XypHanos npubopa» — AN NpocMOTpa KypHanoB pacxoao-
mepa.

Cuncrembl n TexHonorum

10

www.s-t.com.ua



)

1.5. YcTponcTBo U paboTta
1.5.1. MpuHUMN paboTbl

MpuHUUN paboTbl anekTpomarHUTHoro pacxogomepa (OMP) ocHo-
BaH Ha namepeHun anektpoaswxkywen cunol (30C) MHAYKUMK, BO3HU-
Kalowen B obbeme 3neKTponpoOBOAALLEN KUOKOCTU, OBWXKYLLENCS B
MarHMTHOM MoJe, CO34aBaeMOM 3NIEKTPOMArHUTHON CUCTEMON B ceve-
HUKW KaHana nepeBuYHOro npeobpasoBartens pacxoga (puc.1).

PACXOOOMEP

MEPBWUYHbLIN
MPEOBPA30BATE/Nb
PACXOOA TMumarue obmomok

3flIeKmpomazsHuma

m BINOK USMEPEHUA

Y

Y

Puc.1. CtpykTypa pacxogomepa.

OreKkTpoOMarHUTHbLIN NepBUYHBLIN NpeobpasoBaTenb pacxoga (IMM1P)
npeacraBnsaeT cobon nomnbii MarHUTONPOHNLAEMbIV LUANHAP, CHaPYXn
KOTOPOro pasmelleHbl 0OMOTKM anekTpomarHuTa. BHyTpeHHsast noBepx-
HOCTb LUIMHAPA UMEET 3NEKTPOU3ONSALMOHHOE MOoKpbITHe. [na cbema
N3MEepUTENBHOrO CUrHana B CTEHKax LMnMHapa gnameTparnbHO pacno-
NOXEHbI OBa 3NEKTPOAa, KOHTAKTUPYIOLLME C KOHTPOJTMPYEMOW >XUOKO-
CTbiO.

90C wHaykumn E nponopuuoHanbHa CpeaHen CKOPOCTU MOTOKa
XMOKOCTU V, PacCTOAHUIO Mexay anektpogamu d (BHYTpEeHHeMy ama-
MeTpy NepBUYHOro NpeobpasoBarterns) U MarHUTHOM MHOYKUuun B:

E=k-B-d-v,

roe kK — koadpdumuneHT NponopLmMOoHansHOCTH.

[na aanHoro Tunopasmepa OMP B n d — BENNYMHBI NOCTOSIHHbIE.
3HaveHve JB[0C He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a Takxe npo-
BOOUMOCTM XXMOKOCTU MPWU YCIIOBUK, YTO MPOBOAMMOCTb HE MEHbLUE
yKa3aHHOW B TEXHMYECKMX XapaKTepUCcTUKax pacxogomepa.

C yyeTtom copmynsl ansa SOC mHaykumm pacxog Q onpepenseTtcs
cnegyowmm obpasom:
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www.s-t.com.ua



O6bvem xugkoctn V, npoweawen yepes MNP 3a nuHTepsan Bpeme-

HU T, paccynTbiBaeTcs no cpopmyne:

n
V= [Q(t)dt.
0

1.5.2. YcTponcTBo pacxogomepa

Pacxogomep COCTOUT M3 3NEKTPOMArHUTHOIO MEPBUYHOTO Mpeob-
pasoBaTens pacxofda v BTOPUYHOro npeobpasoBaTens — MUKponpoLec-
COopHoro 6roka namepeHus (puc.2).

MEPBUYHBLIA
MPEOBPA3OBATEIb
PACXOQA

PACXOOOMEP -
=248
BNOK UBMEPEHUA v  P——
-t BTopuuHoro [ ~220850ry
nuTanus =24B
CueHan yHusepcanbHo20 8bixoda 1
P Moaynb Cuenan yHusepcasbHo20 ebixoda 2 o
KomMmyTaLum CueHan ynpasneHust

- Moaynb T = yrpasnentia _ _ _ _

o6paboTku | L1 Toxoswiicuewan -

< RS-232 (RS-485) >

Moayne, !

Puc. 2. dyHKuMOHaNbLHaA cxema pacxogomepa.

brnok unamepeHunsa

(BA) copepxunt moaynb obpaboTkm, moayrb
KOMMyTaumm n mogynb MHAUKauUMm (Npn HanU4MmM nHanKaTopa).

Mogaynb o6paboTkn obecneuvnBaer:
- MMTaHne 0GMOTOK 3NIEKTPOMArHnTa;

- npuem n o6paboTky nameputenbHoro curHana (30C nHaykumm), onpe-
AeneHve cpegHero o6bLEMHOro pacxoaa;

- HakonneHne obbema 1 BpeMeHn HapaboTKkn HapacTalLWwmMM NTOrom;
- AMarHocTuky paboTbl Nnpnbopa;

- XpaHeHNe YCTaHOBOYHbIX N HAKOMMEHHbIX AAHHbIX.
Moaynb komMyTaumm obecneynBaert:

- (bopMMpoBaHue MNocrnefoBaTeNbHOCTU BbIXOAHbIX MMMYMbCHbIX CUrHa-
NnoB, COOTBETCTBYHOLUNX U3MEPEHHOMY cpeaHeMy obbeMHOMY pacxony
(06bemy);

- bopMMpOBaHME TOKOBOIO BbIXOAHOIO CUrHana;

- bopMUMpOBaHUE cUrHana HanpasfeHUs NOoToKa, CUrHana owuokn B BU-
[1e YPOBHS IOrMYeCcKoro curHana;

- NpuemM BHELWHEro ynpaBnAlLWero curdHana;
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- o6MeH no nocrnepoBaTenbHoMy MHTepdency RS-485 ¢ BHeLWHUMM yCT-
poncTBamMu.

Mogynb vHAMKauuu (npu Hanuyum) obecnedmBaeT oToOpaxkeHue
napamMeTpoB Ha Xugkokpuctannmyeckom nHamkatope (FKKW).

(DyHKLl,VIOHaJ'IbeIe BO3MOXHOCTU NMoOCTaBndeMoro pacxogomepa ori-
penenarTcd ncnofiHeHnem pacxogomepa u Tpe6OBaHI/IFIMM Nnpn 3aKkase.

1.5.3. Pexxumbl paboTbl
1.5.3.1. Pacxogomep nmeeT Tpu pexuma paboTbi:
- HACTPOWKA — pexum HacTpOWiKM 1 MOBEPKM;
- CEPBUC — pexum noaroToBKM K aKCnnyaTaumm;
- PABOTA — akcnnyaTtaunoHHbIN pexnm (pexxmm nornb3oBaTens).

Pexvmbl paboTbl pacxogomepa 3agatoTca nepemMblykamu B Buae
KOMOUHaUUN Hanuums / OTCYTCTBUSA 3aMblKaHUS KOHTaKTHbIX nap J1 u
J2, pacnonoxeHHbIX Ha nnate moaynsa kommyTtaumm bW (puc.A.4). Co-
oTBeTCTBME KOMOMHaumi pexmmam paboTbl npuBedeHo B Tabn.3, rae
«+» — HanMumne 3aMblKaHNA KOHTAKTHOW Mapbl NEPeMbIYKON, a «-» — OT-
CYTCTBME 3aMblKaHUS.

Ta6bnuua 3
HanmeHoBaHue KoHTakTHasa napa bU
HasHadeHune pexumma
pexuma J1 J2
HACTPOMKA - + HacTpoiika 1 nosepka
CEPBUC + — MoaroToBka K akcniyartaumm
PABOTA — — Qkcnnyaraums

1.5.3.2. Pexnmbl OoTnu4aloTcsl BO3MOXHOCTSAMW MOAUPUKALMN YCTAHOBOYHbIX
napameTpoB npubopa. Moaudukaumss ocyLecTBNAOTCA MPOrpaMmmMHO
no nocnegosaTenibHOMy UHTepdency RS-485.

B pexxume PABOTA BO3MOXXHa MoaudmKauus TONbKO NapamMeTpos,
He BnusoLWmx Ha paboTy pacxogomepa:

- 3aA4aHHOM A03bl ANna paboThl B pexxmMme A03UPOBaHUS;
- MapamMeTpoB CBA3W MO nocnegoBaTenbHOMY UHTepdency;
- NapameTpOB UHANKaLUN.

B pexnme CEPBWC, pononHUTENbHO K BO3MOXHOCTSM pexuma
PABOTA, BO3MOXHa wMoAudMKauusi napamMeTpoB, OMpeaensarLmx
dyHKUMOHNPOBaAHNE pacxogomepa:

- OTCeYeK No N3MepeHnto;

- HACTPOE4HbIX NnapaMeTpoB YHMUBEPCAllbHbIX M TOKOBOIo BbIXOOOB, a
TaKkXe ynpasldowero Bxoaa,;

- NapameTpoB pubTpa 1 aBTomaTa yCTaHOBKM pacxoaa.

B pexume HACTPOWKA foCTYMHbI BCe YCTaHOBOYHbIE MapameTpbl
npubopa. B aTOM pexume npousBoguTCs HacTporka npubopa B npo-
Lecce ero U3roToBfEHNS N OCTUPOBKA (KanmbpoBka) Npu noBepke.
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Mogundmkaumsa ycTaHOBOYHbLIX NapamMeTpoB pacxogomepa, AOCTyn-
HbIX B pexnmax CEPBUC n PABOTA, He BnNuseT Ha MeTposiormyeckme
XapaKTepuctmkm npubopa n MOXeT NpoM3BOAUTBLCA NpyU HeobXoaMMO-
CTM Ha obbekTe. [lapameTpbl HACTPOWMKU M KannbpoBKM B pexumax
PABOTA n CEPBUNC HegocCTynHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP KYPHANoB CEPBUCHBLIX M
HaCTPOEYHbIX NapameTpoB.

1.5.4. UHaguKauuns n BHeLWLHUe CBA3U
1.5.4.1. Homnkauusa

Ha 2-CTpO4YHbI CUMBOSBbHbLIN XXWUOKOKPUCTANNYECKUA UHAUKATOP
pacxogomepa MOryT BbIBOOUTbLCS:

- B npouecce namepeHus (puc.3.a) — koAbl HewTaTHbIX cutyaumn (HC) n
eQnHMLblI n3MepeHuns (nepeasi CTpoka), u3aMepsiemble napameTpbl U pe-
3ynbTaTbl U3AMEPEHUI (BTOpasi CTpPoKa);

- B npouecce Jo3npoaHus (puc.3.6) — napameTpbl 4O3MPOBaHUS U ean-
HULbI M3MepeHUs (NepBasi N BTopas CTpokKa).

Koab! HeLTaTHsIx Eantnua O603HayeHne V3mepeHHoe EpuHuMLpl
eATyaum M3MEPERIA napal\//leTpa 3HauYeHne  M3MepeHust
/
- - Y, . 1 Mpu3Hak
T B n T 15.28 M:C -
V+ = 578423 Vn=1523.375 nj|
/ / /
O6o3HaueHve NsmepeHHoe OGosHadeHne  UamepeHHoe EpuHuua
napametpa 3HaueHue napameTpa 3HaYeHWe  U3MepeHus
a) B npouecce n3MepeHus 6) B Nnpouecce 4031poBaHNSA

Puc. 3. Bug nHgukauum pacxogomepa.

EQVHUUBLI n3MepeHus n paspsaHOCTb UHAMKALUUU U3MEepPSeMbIX
napamMeTpoB npuBeneHsbl B Tabn.4.

Tabnuua 4. UHaMkaumua napamMeTpoB U3MEpPEHUA

O6o3Have- HanmeHoBaHue En. nam Kon-Bo 3HakoB nHAUKaLIMK Hovm
Hue napametpa A- " | uenasd 4Jactb | gpob. YacTb PUM.
CpegHun o6beMHbIN n/MuH Mpnm.1
Q pacxop M3y Ao 10 fo3
Vv CyMmapHbI 06bem R 109 103 Mpnm.1
(HapacTarLmM NTorom) ’ Mpum.2
Ve O6bem npsiMoro NoToka N 109 103 Mpnm.2
(HapacTalLmnmM UTorom) ’
V- O6bem obpaTHOro NoToka R 109 103 Mpnm.1
(HapacTaLnM UTorom) ’
t Bpemsi HapaboTku yac no 10 -
(HapacTaLnmM UTorom)
O06bem A03blI: Mprm.3
V3 - 3aaHHbIN n,m no 9 no 3
Vu - U3MEepEHHbIi n,m no9 no 3
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NPUMEYAHUA.

3HayeHne pacxoga npu obpaTHOM HanpaBfieHMM MNOTOKA, 3Ha4YeHue
obbema obpaTHOro NoToKa, a Takke OoTpuuaTenbHOEe 3Ha4YeHue CyMm-
MapHOro o6bema MHOMLMPYHTCA CO 3HaKOM MUHYC.

2. CymmapHbIi 06bem onpegensieTcs Kak cymma o6bemMoB, HAKOMMEHHbIX

npuv NPSAMoM (NOSNIOXKUTESNTbHOM) U 0BpaTHOM (OTpuuaTenbHOM) Hanpas-
NeHnsX NOToKa, C Y4eTOM 3Haka HanpasreHus notoka. B HepeBepcuBs-
HOM pacxogomMmepe npupalweHve obbema Ans MHAuUMpyemblx napa-
METPOB «CyMMapHbIi 06beM» N «0OBEM NPSAMOro NOToKa» 04MHaKOBO.

3. 3agaHHoe 3HayeHne obbema Ao03bl V; 1 namepeHHoe V,, MHANUUpYTCS

TONbKO B npouecce Jo3npoBaHus. [pn aToMm B nape co 3HavyeHuem V,
BO3MOXHA MHAMKaLMs apyroro napameTpa (t1abn.5).

Ta6bnuua 5. UHgukaumua napameTpoB JO3UPOBaAHUA

Homep | OB6o3HaveHne HanmeHoBaHue EavHnubl
CTPOKM | napameTpa napameTpa N3MepEHMs
1 Q CpegHun o6beMHbIN pacxosq, n/MUH, My
2 Vun O6bem 003bl U3MEPEHHDIN nm
1 V3 O6beM A03bl 3a0aHHbIN nm
2 Vun O6bem 03bl U3MEPEHHDIN nm
1 T Bpems gosvpoBaHus MWH : C
2 Vun O6bem J03bl U3MEPEHHbIN nm

Ha6Gop nHauumMpyeMbix napamMeTpoB, eAVHULbI U3MEPEHUS, Nepuo,
WMHAMKALUMKW, a Takke oTceyka Mo MHOUKauuM MOoryT yCTaHaBnmMBaTbCs
No 3aKasy npw BbiNycke U3 NPou3BoACcTBa UNN Ha o6bekTe Npu BBOAE B
3KCnnyaTaumio.

Mpwn BbiNyCcke M3 NPOM3BOACTBA A4 Npouecca 403MPOBaHUs ycTa-
HaBnuBaeTcs nHaukaums napameTpos V3 / Vu.

MapameTp MNMepnoa vHaukauum (Bpemsi otobpaxeHns ogHoro na-
pameTpa npu aBTOMaTUYECKOM MNEPEKITIYEHUN UHOMKAUUWN) 3afaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNOBOE 3Ha4yeHuMe npu no-
cTaBke — 5 C.

Bo3MOXXHO NpuHyanUTEnbHOE NepeknioYeHne nHamkaumm npy noga-
ye Ha ynpaensALWWUA BXOA COOTBETCTBYIOLLEro CcurHana, ecnu Ans
ynpaensoLlero BXoaa 3aaatb HasHavyeHne HaBuraums no MeHio.

Mpn Hanu4nn HewTaTHOM cuTyauuu B paboTe Tpybonposoda wnm
HeucnpaeBHOCTN Npmnbopa B NEpPBON CTPOKE MHAMKATOpa OTobpakatoTcs
COOTBeTCTBYHOLME CMMBOIbI (puc.3a).

HasHauyeHnss CMMBOMOB yKa3aHbl B pasferne 2.5 HacTosLLero pyko-
BOACTBA.

1.5.4.2. Bxog ynpaBneHus

HasHaueHune Bxoga ynpaBneHus 3agaetcst NporpaMmmHo:

Pexum «CtapT-CTOon» — BKMOYEHNE W BbIKMIOYEHNE O03MPOBAHMS MO
CUrHany ynpasreHus;
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- HaBuraunsa no meHw — nepekn4veHne nHagnkaumm no curHany ynpas-

JNTEHUA.

CxeMbl Uenein Bxoga ynpaeleHus, a Takke napameTpbl ynpas-
nswLLero curHana npusegeHsl B MpunoxeHun b.

1.5.4.3. YHuBepcanbHble BbIXOAb!

Pacxogomep umeeT gBa ranbBaHMYECKM pa3BA3aHHbLIX YHUBEpP-
canbHbiX Bbixoga Ne1 n Ne2. Bbixoabl yHMBepCarnbHbl Kak MO BO3MOX-
HOMY pexuMy paboTbl (4aCTOTHbLIN, UMMNYMBLCHBLIM UKW NOTUYECKUIA), Tak
1 MO Ha3HaYeHUIO0.

Tun (pexnm paboTbl) BbIXO4OB, HA3HAYEHME, a TakKe napamMmeTpbl
nx paboTbl 3agalTca NPOrpamMHO MpU BbiMyCKe M3 NPOW3BOACTBA B
COOTBETCTBUM C 3aka3oM NMbOo Ha obbekTe Npu BBOAE B IKCNIyaTaumio
B COOTBETCTBMM C Tabn.6.

CxeMbl OKOHEYHbIX KackafoB BbIXOLOB W OMMUCaHME KX PEXUMOB
paboTbl npuBeaeHbl B [punoxeHun b.

B MMMYINbCHOM N 4YaCTOTHOM peXuUMax BbiXOAbl MOTyT WMCMNOJIb30-
BaTbCA OJ14 BbiBOOA pe3yJsibTaTOB U3MEPEHUA B BUAOE VIMI'IyJ'IbCHOIZ no-
crnegoBaTesibHOCTU Tuna «MeaHap» CO CKBaXHOCTbIO 2n HOPMMPOBAH-
HbiM BECOM MMMYJ1bCOB. I'Ipe,qeanaﬂ YacToTa cnegoBaHUda nMnyrbCcoB
500 Nu.

KoHcTaHTa npeobpasoBaHus Bbixoda K, (umn/n), onpepensiowas
BeC uMmnyrnbca, MOXeT ycTaHaBnuBaTbcA B npegenax ot 0,0001 go
200 000 ¢ muHumanbHbIM guckpeTtom 0,0001. na onpeneneHnsa 3Ha-
yeHusa K, c yueTom mMakcumansHOro 3HadeHus pacxofa B Tpybornposo-
ae, roe 6yger ycrtaHaBnvBaTbCA pacxofoMep, a Takke YacTOTHbIX
CBOWCTB MPUEMHMKA MMMYMbCHOrO CuUrHamna MOXHO BOCMOJSb30BaTbCA
doopmynomu:

1,2-F _0,6-10°
Q Q

roe Quakc — MakCMManbHbIA SKCNyaTauWOHHbBIA pacxon B Tpybonposo-
3
ae, M°/y;

K, (Mmn/n) <

Makc Makc ’ TU

F — makcumanbHO gonyctumasi Ans npMeMHuKa YacTtoTa criefioBa-
HUS UMMYNbCOB pacxogomepa, u;

T
’Eu=?” — MUHMUManbHO AonyctumMasa OnAa npuemMHuka OonmnteribHOCTb

MMMNynbCoOB pacxogomepa, MC;

Ty — nepuon crnegoBaHnA MMnNysibCOB Ha BbIXOAE pacxogomepa,
MC.
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Tabnuua 6. HasaHayeHnsA yHuBepcanbHbIX BbIXOAOB

Pexxum paboTbl

OTobpaxeHue

Ycnosne doopMmpoBaHns curHana /

Bbixoga Ha gucnnee NK N3MEHEHNA COCTOAHUA Ha BbIXo4e
Pacxop no mogynio |Pacxog npv nobom HanpasrneHun notoka
Pacxop npu npsiMom (MonoXxuTensHOM) Hanpasne-
) Pacxon+ A npyu np ( ) Hamp
YacToTHbIN HUN NOTOKa
Pacxon npu obpaTHOM (oTpuuaTenbHOM) Harnpas-
Pacxoa- A npu 0bp (oTpuy ) Hanp

JIEHNN NOTOKa

O61em no moaynto

O6bem npu N6OM HanpaeneHny NOToka

O6bem+ O6bem nNpy NpAMOM HanpaBneHUM NOTOKa
MMNynbCHbIN O6bem- O6bem npu obpaTHOM HanpaBEeHUN NOTOKa
OkoHuyaHne Habopa 3afjaHHOro 3HayeHus obbema
HDo3zatop
npv 4031MPOBaHUN
HanpaBneHue M3meHeHne HanpaBneHus noToka XuaKocTu B Tpy-
noToka 6onposoge
MpeBbiWeHue
MpeBblweHne 3Ha4YeHns Quans
pacxopna
JNro6as owmnbka JTrobas owmnbka, gnarHoctTmpyemas pacxogoMepom
Jo3satop CtapT / 0OCTaHOB A03UPOBaHUS
HanpaBneHue notoka [/I3MeHeHe HanpaBneHnst NOTOKa >XMOKOCTU B TpPY-
(MHepumoHHoE) 6onposoge npu Tennoy4vete

Jlornueckum

Hanuuune nutaHus

OTcyTCTBVIe CceTeBoro NnMTaHuA

MycTtaa Tpyba

YpoBeHb 30HANPYHOLLErO CUMrHana, noJaBaemoro Ha
3MeKTpoadbl, Bbllle YCTAHOBIIEHHOrO MOPOroBOro
3HaYeHUs ans He3anonHeHHoW Tpyobl

BHe nonb3oBaTenb-
CKOro guanasoHa

3HayeHne pacxoaa BHe 3aaHHOro avanasoHa

Bbiwe nonb3oBa-
TenbCKOro AnanasoHa

Tekyulee 3HayeHue pacxoda Gornbliue 3HaYeHUs
BEPXHEW rpaHnLbl 3agaHHoro paboyero gnanasoHa

Hwxe nonb3oBaTenb-
CKOro guanasoHa

Tekyllee 3Ha4YeHMEe pacxoda MeHblle 3HayeHus
HV)KHEW rpaHunLbl 3aaHHOro paboyero AvanasoHa

Mo ymornyaHuio npu BbiNycke M3 Npou3BoacTBa Ans Bbixoga Net
yCTaHaBNMBaEeTCs YacTOTHbIA pexum paboTbl U 3HadeHune K, ykasan-
Hoe B Tabn.7, 4to cooTBeTcTBYET YacToTe okono 500 'y npu Quave.

Tabnuua 7
Dy, Mm 10 | 15 [ 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 yacTtoTHOM pexume YactoTa crneaoBaHusi NpPonopLUuoHanbHa cpea-
HeMy o0ObeMHOMY pacxody, M3MEepPeHHOMY B TeuyeHue npeablayLimx
80 mc.

MNpn paboTe B 4aCcTOTHOM pexunme 3agaetcs 3HadveHue Kp, a Takke
3HayeHus napameTpoB MakcumanbHas 4actota U ABapunMHasa Yac-
TOTa.

MakcumanbHas 4YacToTa — YacToTa Ha Bbixode Npu MakcMMarb-
HOM pacxofe B AaHHOM TpybonpoBoge. lNpeBbllleHne Ha BbiXxoAe 3Ha-
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yeHuss MakcuManbHOM YacToTbl ANArHOCTMPYEeTCs B pacXxo4oMepe Kak
HellTaTHas cUTyaums, T.e. 3aAaHHOe ANS AaHHOro BbixoAa 3HaveHue K
HEKOPPEKTHO.

ABapunHaa 4yacTtoTta — 4YacToTa CcrnegoBaHUs MMMynbCHOW nocne-
poBaTtenbHocTh (He 6onee 700 Nu), koTopas byaeT dopmupoBaTbCs Ha
BbIXO4E B Criyyae, ecnv M3MepeHHOE 3HavyeHMe pacxoga npeBblllaeT
3HauyeHne Quaus ANA AaHHoro Dy pacxogomepa. 3agaHHoOe 3HayeHue
ABapuUMHOWN 4acCTOTbl AO/MKHO ObiTb HE MeHbLUe 3a4aHHOro 3Ha4YeHus
MakcmMmanbHOM 4acToTbl 4S5 AaHHOro BbIxoaa.

HasHadeHne Bbixoda B YaCTOTHOM pexmnme 3agaeTcs yCTaHOBKaMU
Pacxoa no moaynio, Pacxoa+ n Pacxopa-.

Mpn yctaHoBke Pacxopm no moAaynk MMMyrbCHas nocrenosa-
TEeNbHOCTb C YacTOTOM CnefoBaHUs, NPONOPLMOHANBHON U3MEPEHHOMY
3Ha4yeHuIO pacxoda, opMUpyeTCa Ha Bbixode npu NbomMm Hanpasne-
HUW NOTOKa, Npu ycTaHoBke Pacxopa+ — TOMNbKO Mpu NpsSiIMOM Harnpas-
neHun notoka, Pacxoa- — Tonbko npy o6paTHOM HanpasreHU.

¢ B umnynbcHOM pexume paGoTbl B TEYEHME CEKYHAbl Ha BbIXOn MOCTY-
naeT nayka UMMynbCOB, KONMYECTBO KOTOPLIX C Y4ETOM Beca MMMyIbca
COOTBETCTBYET 0GBbEMY, M3MEPEHHOMY 3a NpeablayLLyto CeKyHay.

MNpn paboTe B MMMynbCHOM pexume 3agaetcs 3HadeHue Kp v lMe-
puoa MMNynbLCOB.

Mepuoa MnynbCOB — Nepuoa crefoBaHUsS MMMYMbCOB B MauyKe;
MOXeT ObITb 3agaHo 3HadeHue oT 2 go 1000 mc (4TO cooTBeTCTBYET
yactoTte o1 500 go 1 Nu).

HasHayeHne Bbixoga B UMMYNbCHOM peXuMme 3agaeTcsl YCTaHOB-
kamm O6bem no moaynio, O6bLem+, O6HLem- 1 [lo3aTop.

Mpun ycTtaHoBke O6BEM NO MOAYIO NMMYIbChI, KOMMIMYECTBO KOTO-
pbIX MPOMNOPLMOHANbHO U3MEPEHHOMY 3HA4YeHMIo obbema, nocTynaroT
Ha BbIXO4 Mpwu NOOM HanpaeneHun notoka, Npu yctaHoBke O6bLem+
— TONbKO MpX NPSIMOM HanpaereHun notoka 1 O6BbLEeM- — TONbKO MNpu
obpaTHOM HanpaBneHun.

|_|pl/1 yCTaHOBKE [Jo3zaTop B MOMEHT OKOHYaHWA Ao3npoBaHNA Ha
BbIXO[ BblAaeTcAa oAuH nMmnynbC.

¢ B nornyeckom pexvme Ha BbiIxoge Hanuumio cobbiTua (Mnu ero onpege-
NEHHOMY COCTOSIHMIO) COOTBETCTBYET OAMH YPOBEHb JNEKTPUYECKOro
cuUrHana, a oTCyTCTBMIO COBbITUA (MM MHOMY €ro COCTOSIHUIO) — OpYromn
YpPOBEHb CUrHana.

[MporpaMMHO ANS NornMyeckoro pexmnma 3agaetca AKTUBHbBIA ypo-
BeHb, T.€. YpOBeHb curHana (Bbicokun nnm HuU3knm), cooTBETCTBYIO-
LA HanMuunio cobbITUSA. DNeKkTpuyeckme napameTpbl YPOBHEN cUrHana
npueegeHsbl B [Npunoxenuun b.

HasHayeHne Bbixoga B NIOrMYECKOM pexunme 3agaeTcAa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CUrHana Ha Bbixofe naMeHsieTcs 6e3
3aepPXKn Npy U3AMEHEHUW HanpaBreHUsi NoToka B TpyGonpoBoae;
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- MpeBbiWweHMe pacxoga — ypoBeHb CUrHana Ha BbIXOOEe W3MEHUTCH,
€CNn U3MEpPEHHOEe 3HayeHWe pacxoda MpPeBbICUT 3HayeHune Quaus ANA
AaHHoro Dy pacxopomepa;

- lrobaa owmnbKa — ypoBeHb CUrHana Ha BbiXo4e WM3MEHUTCS MpU BO3-
HUKHOBEHUWN NOOOM HewTaTHOM CUTyauumn, anarHoctupyemowm npmbo-
pom;

- ﬂosaTop — YpOBE€Hb CUTHAJ1a Ha BbiXoAe U3MEHUTCA B MOMEHTbI Ha4a-
J1a 1 OKOH4YaHUA OO031pOoBaHUA,

- HanpaBneHue notoka (MHEPUWOHHOE) — U3MEHEHME YPOBHS cuUrHana
Ha BbIXO4Ee NPOM30MOET TONbKO, ECNU ANUTENBHOCTb BPEMEHN U3MEHE-
HUA HanpasneHna notoka OyaeT Oonblue 3aJaHHOrO BpPEMEHU WUHep-
uMn; 3HadyeHne napameTpa Bpems MHepuun nepeknrvYeHUs MOXeT
ObITb 3ag4aHo B gnana3oHe oT 2 Ao 60 MuH;

- Hanuune nuTaHmMa — Npy HaNMuYMM HanNPsPKEHUS! MUTaHUS Ha BbIXOAe
cdopmupyeTcsi BbICOKMI ypoBEHb CUrHana, npu nponagaHun nuTaHus
HanpsPkeHWe Ha BbIXO4e OTCYTCTBYET;

- NMycTaa Tpyb6a — ypoBeHb CUrHasna Ha BbIXOA4e U3MEHUTCS, eCrnn 3Haye-
HWEe COMpOTMBIEHNS BbillEe YCTAHOBIEHHOINO NMOPOroBOro 3Ha4YeHUst Ans
3anonHeHHon Tpyobl;

- BHe nonb3oBaTenbLCKOro AManasoHa — YPOBEHb CUrHasma Ha BbiXode
U3MEHAETCA, eClin 3Ha4YeHne pacxoaa BHe 3ajaHHOIro anana3oHa,

- Bbllwe nonb3oBaTeNnbLCKOro Auanas3oHa — ypoBeHb CUrHarna Ha BbIXO-
e U3MEHUTCS, ecriu U3MepeHHoe 3HayeHne pacxoga crtaHeT bonblue
3HaveHne Quaxc;

- Huxxe nonb3oBaTenbCKOro AmnanasoHa — ypoOBEeHb CuUrHana Ha BbIXO-
A€ N3MEHUTCH, €CfiM U3MEPEHHOE 3HAYEHME pacxoda CTaHET MEHbLUEe
3HaveHue Quuu.

1.5.4.4. TokoBbIN BbIXOA,

TokoBbIV BbIXO pacxogoMepa MOXeT paboTaTtb B AnanasoHe  (4-
20) mA.

HomuHanbHaga cratnyeckas XapakKTepunucTtnka TOKOBOIro Bbixoaa

Q-Q,, +(Q,, -0, )t e

Makc  'MWH

roe Q — n3MepeHHoe 3Ha4vyeHne pacxoga, n/MUH;

Quy — 3agaHHOe 3HaYeHne HWKHEN YCTaBKuM Mo TOKOBOMY BbIXOAY,
cooTtBeTcTBYHOLWEE |y, N/MUH;

Qgy — 334aHHOE 3Ha4YeHNe BepXHeW YCTaBKM NO TOKOBOMY BbIXOAY,
COOTBETCTBYIOLLEE lyakc, N/MUH;

lsux — 3HAYEHME BbIXOOHOIO TOKOBOIO CUrHana, COOTBETCTBYHOLLEe
N3MEpPEeHHOMY 3HaYeHMI0 pacxoaa, MA;

lvake — MaKCUMarnbHOE 3HaYyeHne amana3oHa paboTbl TOKOBOrO Bbl-
xoaa (20 mA);
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Iy — MUHUMarnbHOE 3Ha4YeHue ananasoHa paboTbl TOKOBOroO BbIXO-
aa (4 mA).

[MporpaMMHO AN TOKOBOro BbiXOA4a 3a4aloTcst AuanasoH paboTbl 1
3Ha4yeHus YyCTaBOK, a Takke HasHayeHue. [1pu ycTaHOBKe HasHa4yeHus
Pacxopg abc. — TOK, NponopuMoHarnbHbIi UIBMEPEHHOMY 3HAYEHUIO pac-
XoAa, nogaeTcs Ha Bbixo4 npw Nobom HanpaBneHun NnoToka, Npu ycra-
HoBke Pacxoa+ — TONbKO Npu NPsSIMOM HanpasSfieHUM NoToka, Npu yc-
TaHoBke Pacxopf- — npu obpaTHOM HanpaBfeHUN.

Ha TokoBOM BbIxoge Takxke MOoryT (bOpMI/IpOBaTbCFI cnegywume
3Ha4YeHnA ToKa:

- 3,2 MA — npu annapaTHOM HEUCNpPaBHOCTM pacxogomepa (Hanpumep,
«3aBucaHnm») Nnbo BO BpeEMS €ro nHuumanusauum npu NnogknoyYeHnmn K
BHELLUHEMY UCTOYHMKY MUTaHUA (MOCne YCrneLwHoro 3anycka BbIXOAHOE
3HayeHue TOKa yCTaHaBfMBaeTCs NPOnopuMOHanbHbIM TeKyLLeMy pac-
xoay);

- 24 MA — npu NPEeBbILLEHNN U3MEPEHHOrO 3HaYeHna pacxoga Quaue W
YCTaHOBMEHHOM Ha3Ha4yeHUM ABapUNHbIN.

[MapameTpbl TOKOBOro BbIXOA4A M CXEMa MOAKMYEHUS K HEMY Mpu-
BegeHbl B [NpunoxeHunn b.

1.5.4.5. lNocnepoBaTtenbHbI UHTEPQENC

lMocnepoBaTtenbHbIn MHTEpdenc RS-485 nossonsgeTt nosyvyatb MH-
dopmaumio 06 namMepsemMbiX M YCTAHOBOYHbIX MapamMeTpax, a Takke
MOANUUMPOBaTL SOCTYMHbIE YCTAHOBOYHbIE NapaMeTpbl.

NHTepdenc RS-485 nopgaepxusaet npotokon ModBus (RTU Mod-
Bus n ASCII ModBus) n obecneunBaeTt cBA3b No kabenwo B rpynne u3
HECKONbKMX abOHEHTOB, OANH N3 KOTOPbIX MOXET ObITb NEPCOHarbHbIN
komnbtoTep (MK), npn gnnHe nuHmm ceasm go 1200 m.

CkopocTtb obmeHa (o1 9600 go 115200 bopa), a Takke napameTpbl
CBSI31 YCTaHaBNMBAOTCS NporpaMmHo. 1o ymonyaHuio npu Bbinycke mn3
Npoun3BoACTBa yCTaHaBNMBaeTCs CKopocTb obmeHa 19200 boga.

1.5.5. XypHanbl

Ons XpaHeHNd yCTaHOBOYHbIX OaHHbIX B pacxogomMepe npeaycmoT-
peHbl XXypHall CeEpPBUCHbIX AaHHbIX 1 XYPHaJ1 HACTPOEeYHbIX JaHHbIX.

B ypHane cepBUCHbIX AaHHbIX (OUKCUMPYIOTCA 3HAaYeHUsa napameT-
poB, OOCTyMHble AnA pefaktuposaHua B pexume CEPBUC. XypHan
nmeet rnyouHy go 1000 3anucen. MNocne ncyepnanunsa rnyoOuHbl XXypHa-
na coxpaHeHwe HOBOW 3anMcyu NpoMCXo4uT NoBepx nepsown (No Bpeme-
HW COXpaHeHUs) 3anucu.

B XypHane HacTpoeuHbIX OaHHbIX (PUKCUPYIOTCA 3HaAYeHUs napa-
METPOB, [AOCTYMHble Ans peaakTuposaHus B pexxume HACTPOMKA.
XKypHan umeet rmybuny go 8000 3anucen. MNocne ucyepnaxus rnybu-
Hbl XXypHana 6nokupyeTcss BO3MOXHOCTb COXPaHeHUs1 AaHHbIX. CHATHE
GrIOKMPOBKM BbIMOSTHAETCS Ha 3aBOAE-U3roToBUTENE.
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1.5.6. KOHCTpyKUMA

MpoTo4Hasa YacTb pacxoJoMepa, B 3aBUCUMOCTM OT Buaa npucoe-
[IMHEHNs K TpybonpoBoay, BbINOMHAETCHA B pa3HbIX KOHCTPYKTUBAX:

- nop npucoeavHeHne tuna «caHasuy» (Dy10-Dy150), koraa MNP ¢ no-
MOLLbIO LUNWIEK 3aXUMaeTcs Mexay ABYMSA doriaHuaMu, npuBapeHHbI-
MM K KOHLaM TpybonpoBoda B MeCTe BPE3KM pacxoaomMepa;

- donaHuosanHon (Dy20-Dy300), koraa donaHubl MNP kpenatca bontamu
K OTBETHbIM hniaHuam Tpybonposoaa.

BHYyTpeHHSAS MOBEPXHOCTb NPOTOYHOWM YacTu B 3aBUCUMOCTM OT Ha-
3HayeHus pacxogomepa dyTepyeTcs OTOpPOonnacTtoM UMM nonuvypeTta-
HOM.

Ha Topuesblie nosepxHoctu MNP nog npucoeguMHeHne Tuna «CaH-
ABn4Y» ¢ oyTepoBKOM (hTOPONSacToM Afsi NpeaoxpaHeHust ee B MNpo-
Lecce MOHTaxa M aKcnnyatauun yctaHaBnNmBaloTC 3alUUTHbIE KorbLa.
OnameTpbl 3alWMTHBIX Konewl npu mucnosnb3oBaHun dnaHues no NOCT
12820 ucnonHeHus 3 obecneymBaloT COOCHOCTb BHYTPEHHEro KaHana
MMP v oTBETHLIX (bnaHues.

KOHCTPYKTUBHbIE 3fIEMEHTbl 3aLlUTHbIX KOSlel, Ha TOopueBbIX MO-
BepxHocTAx doniaHuyoBaHHbiX MNP npu MOHTaxe B nnacTUKOBble (Me-
TannonnacTukoeble) TpybonpoBoabl obecneynBalroT TakKke anekTpude-
CKMUIM KOHTaKT pacxogomMepa C U3MepaemMoun XNOKoCTbHo.

Bnok namepeHua 6e3 nHovkaTopa coaepXuT nnatbl Mogynen ob-
paboTkm n kommyTauuu. Mogynun pasmeLaroTcsl HernocpeacTBEHHO B
kopnyce BU n coeagunHaoTca mexay cobon vepes pasbem. bU ¢ nHam-
KaTopoM OOMOMHUTENBHO COAEPXUT B KpbILLKE Kopryca (nepegHen na-
Henu) moaynb MHAWKAUUU C MHAMKATOPOM, COEAMHSIEMbIA C MOAYySieM
KOMMyTaumn curHanbHbiM wnendom. Kopnyc B BeinonHseTca U3 me-
Tanna. Kpbllka coenHAeTCa C KOpnycoM Mpy NMOMOLLM HUXKHEN MOBO-
POTHOW METINN U CKPENMSeTCs C HAM BUHTaMW.

Koxyx IMNIMNP n nonas cronka, Ha koTtopoun kpenutca bW, BbinonHe-
Hbl U3 MeTanna. BoamoxeH passopotr BW Bokpyr ocn ctomkm Ha 90°,
180° nnn 270° no 3akasy npu BbINycKe N3 NpoM3BoACTBa.

BeBog kabens nutaHuA M curHanbHbIX Kabenen ocyLlecTBRsieTcs
Yyepes ABa MeTannnyeckmx kabenbHbIX BBOAA C yCTAHOBOYHOW pe3bbon
M16x1,5.

Knemmon 3alimMTHOro 3asemMrneHusi pacxogomepa Cry>XUT BUHT Ha

OocHoBaHuK BU, k KOTOpOMY KpensiTcs aneKkTpuyeckme NpoBOAHWKN Ans
coeaVHEeHNs ¢ OTBETHbIMK (onaHLamu Tpybonposoaa.
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1.5.7. Buabl ncnonHeHumn

McnonHeHnst pacxogomepa OTNNYAOTCA KOHCTPYKTMBOM U (PYHK-
LUMOHanNbHbIMN BO3MOXHOCTAMM Grioka M3MepeHusi, TUNoM npucoeau-
HeHnst K TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOW 4acTu), HasHauye-
HMEM MO BUAY KOHTPONUPYEMOM XMAKOCTM (MatepmanomMm yTepoBKn
BHYTpPEHHEN MNOBEPXHOCTU NpoTodHon YacTtu MNP n maTtepunanom anek-
TPOAOB).

O603Ha4eHne UcnonHeHnn no snay 6rnoka namepeHus:

MPO®U - 1xxMx — 06e3 nHgukaTopa (Moayns nHaukaumm);
MPO®MU - 2xxMx — C MHAMKATOPOM (MOAyNeM MHavKauum);

O6Go3HayeHne UCMOSHEeHWUIA NO TUMy MPUCOEAMHEHUSt K TpyGonpo-

BOAY:

MPO®U - xI1xMx — TuUM NPUCOEANHEHNA — «CIHOBUY», TUMOPA3MepPBbI
D,10-Dy150;

MPO®U - x2xMx — TuN NpuUcoeanHeHns — priaHueBoe, TUMNnopasmMepsbl
D,20-D,300.

O603Ha4veHne ncnonHeHnn no Tuny doyteposku MP:
MPO®U - xx1Mx — TP pyTtepoBaH nonuypeTaHowM;
MPO®U - xx2Mx — T[II1P cpytepoBaH ¢ToponnacTtom.

O603Ha4eHe NCNONHEHN NO Ha3HAYEHMIO:

MPO®U - xxxMO — 00uenpombIlWneHHoe (ANa HearpecCuBHbIX Xna-
KocTen 6e3 abpasnBHbIX NpUMeECcen);

MPO®MU - xxxMW — M3HOCOYCTOM4YMBOE MWCMOMHeHMe (ana paboTbl C
abpasnBHbLIMU XNOKOCTAMMN);

MPO®U - xxxMA — arpeccrMBoCTOMKOE WCMOMHeHne (ans paboTbl C
arpeccuBHbIMU XNOKOCTSAMM).

XapakTepuCTUKKM BbiMyCKaeMbIX UCMOSTHEHWUIA pacXo40MEpPOB:

MPO®U - xx2MO — obuwenpombiwneHHoe: TMIMP dyTtepoBaH dTOpO-
nnacTtoM, C 3aWMTHbIMM KONbLAMW, 3NEKTpoAbl
BbINOSIHEHbI N3 HEPXKABEHLLEN CTanw;

MPO®MU - xx1MU — un3HocoycTonumsoe ucrionHenue: MNrP gpyreposaH
nonuypeTtaHom, 6e3 3alMTHbIX KoneL, 3NekTpoabl
13 HepXXaBelLen crtanu;

MPO®MU - xx2MA — arpeccusocTonkoe ncnonHeHwue: MNrP dgyreposaH
dToponnacTom, 3aluTHbIE KOrbLa — MO 3akaasy,
aNeKkTpodbl — U3 TaHTana, TUTaHa wunu Apyroro
mMaTepuana (no 3akasy).

HacTtponka pacxogomepa Ansi UsMepeHnsa napamMeTpoB peBepcuB-
HOro NOTOKa BbINOJTHAETCS MO 3aKaay.
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(PMPMbI-M3roTOBUTENS \\

1.6.2.

1.6.3.

1.6. MapkupoBKa n nnomébupoBaHue

- HaMMeHoBaHMe n 0b6o3HauYeHne npmdopa;
- TOBApPHbIN 3HAK (PUPMbI-U3rOTOBUTENS;

- 3HaK yTBEpXOeHnA Tuna cpeacrtea N3aMepeHud;

- BUA, UCMNONHEHUS;
- TMnopasmep AMP;

- HanpsKeHne NMTaHusl pacxogomepa.

HauMeHoBaHue npudopa

p
OCHOBHbIe r \ / N
XapaKTepUCcTUKn B3MET oM @/
pacxogomMepa PACXO[OMEP-CYETUUK SNEKTPOMATHUTHbIN

TOBapPHbIA 3HAK

.

HanpsxeHne NUTaHus ............... =24B; 0,2A
MakcumaneHoe aaBnexue ...
TeMnepatypa X1MAKOCTH .......
Crenexb 3alUTh!

5MrMa

\@ B3AET
MNMPO®N-212MO Oy25

1.6.1. Ha nepeaHen naHenu 6noka nsmepenns AMP ykasbiBatoTcs (puc.4):

obo3HaveHne npubopa

| 3HaK yTBepXaeHus
Tuna cpeacTea
n3mMepeHus

BWUA UCTIOJTHEHUA

Tunopasmep 3MP

Puc. 4. Bug mapkupoBKu pacxogomepa.

3aBoACKOM HOMeEp yKkasaH Ha LMIbAUKe, pasMeLLEHHOM Ha Kopry-

ce bW.

Ha kopnyce B/ mapkupoBaH repmoBBOA Kabens nutaHus =24 B.

Mocne noBepku pacxodoMepa MroMGUpyeTcs KOHTakTHas napa 6Groka

n3MepeHusi, paspeluarolias MoaMduKaumio KanmbpoBOYHbLIX NapameT-

pOB.

KoHTakTHasi napa Gnoka u3MepeHusi, paspeluarollas MoaudurKaumio

CEPBUCHbIX NMapameTpoB, MOXeT ObiTb onnomMmbupoBaHa mnocrne npose-
AEHUSI NyCKOHaNaao4HbIX pabor.

Kpome Toro, Ans 3awutbl OT HECAHKLMOHUPOBAHHOMO AOCTyna npu
aKcnnyatauum MoryT ObiTb ONNMoM6bupoBaHbl ABa KPeneXHbIX BUHTA
KPbILLKW Koprnyca Grioka nsmepeHust.
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2. NICNOJIb3OBAHUE MO HASHAYEHUIO

21. 3KCI1.I1yaTaL|MOHHbIe orpaHnyeHusA

2.1.1.

2.1.2.

2.1.3.

OKcnnyaTtauua pacxogoMepa  [[OSKHa MNpOU3BOAMTLCA B YCHOBUSX
BHELUHNX BO3AENCTBYIOLWMX (PaKTOPOB, HE NPeBbILIALWNX A0MYCTUMbIX
3HayYeHuKn, oroBopeHHbIX B n.1.2.8.

Pacxogomep MoXeT ycTaHaBnMBaTbCs B BEPTMKANbHOM, rOpM3oHTasb-
HOM MIM HakNoHHOM TpybonpoBoae. Hanvune rpsiseBUKOB MK cneum-
anbHbIX PUNLTPOB He 06s13aTenbHO.

TouHasa n HagexHasa paboTa pacxogomepa obecnedmBaeTcsl Npu Bbl-
nosiHeHuu B mecte yctaHosku MNINP cnegyowmx ycnosumn:

- OTCYTCTBYET CKOMMeHne Bo3ayxa;
- JaBnNeHne XnaKkocTn UckroyaeT razoobpasosaHue B TpybonpoBoae;
- Ha Bxoge u Bbixoge MNP umeloTCcs NPAMONMHENHbIE Yy4acTkn Tpybo-

npoBoga cooTBeTcTByOWEeNn AnnHbl ¢ Dy, paBHbim Dy [MP. Ha atux
yyacTkax He AOSMKHO ObITb HUKaKMX YCTPOWUCTB UMW 3NIEMEHTOB, BbI3bl-
BalOLLNX USMEHEHME CTPYKTYpPbl MOTOKA XNOKOCTY;

- BeCb BHYTpeHHMN o6beMm kaHana [NIMP B npouecce paboTbl pacxogome-

2.14.

pa 3anoJiIHEH XNOKOCTbIO,;

Hanps»KeHHOCTb BHELUHEro MarHUTHOrO MOMsi MPOMbILUNIEHHOW 4acTOThbl
He npeBbiwaeT 400 A/m.

BHUMAHUE! 3anpeliaeTtcs Ha Bcex atanax padotel ¢ OMP ka-
caTbCA pyKamu 3MEKTPOAOB, HAXOASLWMXCA BO BHYTPEHHEM KaHane
nnp.

PekomeHgauuun no BbIGOpy MecTa YCTaHOBKM W NpaBuia MOHTaxa
(memoHTaxa) pacxogomepa, onnucaHne Habopa 3neMeHTOB apMatypbl,
a Takke komnsiekta npucoeanHutTensHon apmatypbl «B3JIET KIMTA» n3-
noxeHbol B [JOOKymeHTe «Pacxogomep-cHeTunk 3neKTpoOMarHUTHBIN
«B3JIET OM». Mogundukaumna NMPODPU-M. NHCTPYKLMS MO MOHTaXy».
LWKCAO.407212.004 M.

BHUMAHMUE! He ponyckaetca c lNINMP, dpoyTepoBaHHoro proponna-
CTOM K 6e3 3aWuTHbIX KOMeL CHUMAaTb CTSXKHYH LWnunbky (6onTt) u
NPWXUMHbIE NNAacTUHbI Ha Bpems 6ornee 10 MuH.

Tuvn 1 coctaB KOHTPONMMPYEMOW XWUOKOCTU (HanMyne U KOHLEeHTpauus
B3BECEW, MOCTOPOHHMX XXMOKOCTEN U T.M.), PEXUM paboTbl U COCTOSIHWE
TpybonpoBoaa He [OOMKHbl MPUBOAUTL K MOSIBNEHUIO OTMOXEHWUMN,
BMMSOWMNX HA paboToCnocoBHOCTb N METPONOrMYyeckne XxapakTepucTu-
KM pacxogomepa.

Ona obecneyeHnsa paboTocnocoBGHOCTM pacxogomepa B CUC-
Temax, UCNONb3YKLWMUX MO KAKUM-TMOO MNpPUYUHAM YrofibHble
dpunbTPbI, HE0O6X0AMMO CreanTb 3a UX UCMPABHOCTLHO.
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2.1.5.

2.1.7.

HeobxoaumocTb 3awwmTtHOro 3asemneHus npubopa onpenensieTcs B
cooTBeTCTBUM C TpeboBaHusmu rmasbl 1.7 «[lMpaBun ycTponcTea anek-
TPOYCTAHOBOK» B 3aBUCMMOCTU OT HanpsPKEHUS NUTAHUS U YCITOBWUWA
pa3mMeLleHnst npubopa.

. MonHuesawmta obbekTa pas3melieHnd rlle6opa, BbIlMNOJSIHEHHAA B CO-

OTBETCTBUUN C «/HCTpyKUMEN NO YCTPOWUCTBY MOSHUE3aLmUTbl 34aHUN,
COOPYXXEHUA W NPOMbILWIIEHHBIX KOMMYyHUMKaumny CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsieT Nnpubop OT BbIXoA4a M3 CTPOSA MPU HanNn4nm
MOJSTHMEBbIX Pa3psao0B.

TpeboBaHusi K ycrnoBusiM 3KcnnyaTauum M BbIOOPY MecTa MOHTaxa,
NPUBEAEHHbIE B HACTOSILLEW IKCMiyaTauMOHHOW AOKYMEHTauuu, y4u-
TbIBAlOT Hambonee TUNUYHbIE BHELLHME (haKTophbI, BMsowme Ha pabo-
Ty pacxogomepa.

Ha oGbekTe akcnnyaTaumMm MoryT CyLecTBOBaTb UM BO3HUKHYTL B
npolLecce ero aKcnnyaTauun BHELWIHWE (akTopbl, He noaadaroLMecs
npeaBapuUTenbHOMY MPOrHO3Y, OLEHKE MM MPOBEpPKE U KOTopble Mpo-
N3BOAUTENb HE MOT YYECTb NpUY pa3paboTke.

B cny4ae nposiBneHnst noao6HbIx hakTopoB crieqyeT yCTpaHUTb X
WM HaWTWU MHOE MECTO 3KCnyaTauuun, rae gaHHble hakTopbl OTCYTCT-
BYIOT UM He OKa3blBalOT BNNSIHUS Ha paboTy nsgenus.

2.2. Bbibop TMnopasmepa pacxoaomepa

2.2.1.

2.2.2.

2.2.3.

Bbibop Tunopasmepa pacxogomepa onpeaensieTca guvanasoHoM pac-
xoaoB B TpybonpoBoae, rae byaet yctaHasnueatbes MNP, Ecnn gua-
nas3oH pacxofoB AN AaHHOro TpybonpoBoaa yknagblBaetca B guana-
30H pacxodoB HeCKOSbKMX TunopasmepoB OMP, To onpegensaTb Hyx-
HbIA TUNOpa3Mep PEKOMEHOyeTCs UCXoOs U3 3aJaHHOro npenenbHoro
3HayeHus NoTepb Hanopa.

Ecnu 3HayeHune Dy Bbi6paHHOro Tunopasmepa OMP MeHbLue 3Ha4YeHus
Dy tpybonpoBoga, kyaa npeanonaraetcs ycraHasnueaTb [IMP, To gns
MOHTa)xa B TpybOnpoBo MCMOMb3YyTCA MNepexogHble KOoHyca (KOH-
cby3op v Ancbcpysop).

OnpenenuTtb rugpasnuyeckue noTepu Hanopa B cucteMe <KoH(y3op —
MNP — guddysop>, nNpMBedeHHON Ha PUC.5, MOXHO MO HWXenpuse-
AEHHOW MeToauKe.

2.2.3.1. cxoaHble gaHHble ansa onpeneneHnsa notepb Hanopa:

- 06bEeMHbIV PacXof XMAKOCTU B AaHHOM TpyGonposoge -Q  [M/d];
- Dy nogBoasuero Tpybonposoaa -D1  [mm];
- Dy MnnpP -D2  [mm];
- Dy otBOAsILErO TpyGONpoOBOAA -D3  [mm];
- Yron KOHyCHOCTU KOHJpy3opa -o1  [rpag);
- yron KOHycHocTu anddysopa -as3 [rpaal;
- ONWHa NPAMOSIMHENHOrO y4acTka -1 [MM].
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a2 | as/2

1 — KOHGby30p; 2 — nonHornpoxoOHas waposas 3adsuxka, 3 — [1P;
4 — oughbgbysop.

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

2.2.3.2. CornacHO W3BECTHOMY MNPUHLMMY CynepnosnumMm CymMMmapHble noTepu
Hanopa hy B cucrteme <koHdysop — MNP — gudpdysop> cknagbiBaroTca
N3 MeCTHbIX NOoTepb Hanopa B kKoHdy3ope h,q, NPAMONMMHENHOM y4acT-
ke (gnuHon ) hyz n guddysope hy;.

MoTepn Hanopa B KOHQY30pe onpeaenstTcs no rpaduky puc.6a,
roe Va2 — CKOpPOCTb MOTOKa XWUAOKOCTU B NPSAMONMHENHOM yyacTtke. [pa-
oMK 3aBMCMMOCTU NOTEPb Hanopa OT CKOPOCTM MOTOKa paccynTaH ans
yrna KoOHyCHOCTW KOH(py3opa a1 = 20 °. [Ina onpegeneHus CKopocTu rno-
TOKa >XMAKOCTU MO 3Ha4YyeHuo o6beMHOro pacxoga Q MOXHO BOCMOfb-
30BaTbCs rpadomMkomM puc.7 nnu opmynon:

Q(M3/H)

10°.
0,9- 7 - Dy?(mm)

v(m/c)=

[MoTepn Hanopa B NPSAMOSNIMHEMHOM Y4yacTKe onpenensTcs no
rpacpuky puc.66. paduk 3aBUCMMOCTM MOTEPb Harnopa OT CKOPOCTU
NnoToKa paccyuMTaH AN OTHOLEHUN OMWNHBI MPSMOSIMHENHONO yyacTka K
AanameTpy 15; 20; 25 n 30.

MoTepn Hanopa B andysope onpeaensatoTca no rpadumky puc.6s.
Mpaduk 3aBUCMMOCTU MOTEPb Hanopa OT CKOPOCTU MOTOKa paccyvTaH
ANS yrna KoHycHocTu anddysopa oz = 20° n oTHOWweHU HanbonbLuero
AnameTtpa guddysopa K HanmeHbwemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUE. [MporpammHoe obecneyeHne Anst NpoBeAeHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdysop — MNP —
Anddpysop> NocTaBnsaeTcs no 3akasy.
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a)

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

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

6)
h,», M Boa.cT. I/D,
12
10 A 30
25

8 1 20

6 - 15

4 -

2

0 4

1 12 v, mlc
B)

h,s, M BOA.CT.

3 - - : - - , , - , : Ds/D,
2.5 - . : : , . : : . : : 4.0

3,5

2 - 125
1,5 - 2,0

1 4
0,5 -

0 -

1 12 v,, mlc

Puc.6. Ipacdmkm 3aBucumocteMm notepb Hanopa B KOHdy3ope (a),
npsiMONMHENHOM y4acTke (6) n aucddysope (B).
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M3 AUMHH
1000

500 I 10"
—— 5
200 e -
-
100 Dy 150 __— | 2
—— ,
50 J— D oan — 00
— L= | — LT 5
20 e ’___‘-'"-..—_ -___..-"'- -
— L]
10 I — D —] — 1 2
— Dy a0
—_— e — 10%
5.0 __'_"____..-- — -’:_—"___ o]
2.0 — 1 Dyzo o _— 50
. ...--".—-_ —1
1.0 — — | 20
e Y e
0.5 f—— — L — 10
_--"'—_‘- o 5
—1
o /_ _-:-.-_____,..- I
— 1
0.05 —
— 05
0.02
o0 0.2
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. 'pacmk 3aBucuMoCTH pacxona XNAKOCTU OT CKOPOCTU NOTOKa AN
pasnuyHbIX 3Ha4yeHnn Dy.
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2.3. lNoaroroBKa K paboTte

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTte c pacxogomMepoM [OMycKaeTCa nepcoHarsi, U3yYMBLUNA IKC-
nnyaTaunMoHHY0 JOKYMEHTauUuio Ha nsgenve.

2.3.1.2. MNpn nogrotoBke M34enust K UCMONb30BaHUIO U B MpoLEecce aKcnnyaTa-
UMM OOMmkHbl cobniogaTtecs «[lMpaBuna TEXHUYECKOW JKcnnyaTauum
3MeKTPOyCTaHOBOK noTpebutenein» n «MexoTpacneBble npasuna no
oxpaHe Tpyaa (MpaBmna 6e3onacHOCTM) Npu AKCNNyaTaumm anekTpoyc-
TaHOBOKY.

2.3.1.3. MNpn npoBeaeHun paboT C pacxogoMepoM onacHbIMU bakTopamn gns
YyenoBeka ABNATCA:

- HaNps>KeHne NepeMeHHOoro Toka (C AeNCTBYHOLUM 3HaYeHnem o 264 B
yactoTtomn 50 My);

- faBneHne B Tpybonposoae (8o 2,5 Mla);
- Temnepatypa paboyen xungkoctn (go 150 °C);

- apyrue daktopbl, CBA3aHHbIE C npodunemM n cneundukon obwvekra, rae
NpoOn3BOAUTCHA MOHTaX.

2.3.1.4. 3anpewaeTca MCNoOnb30BaTb pacxogoMepbl Npu AaeneHun B Tpybo-
nposoae 6onee 2,5 Mla.

2.3.1.5. B npouecce paboT No MOHTaxy, NycKoHanagke uimM peMoHTYy pacxoao-
Mepa 3anpeLiaeTcs:

- NPOn3BOAUTb MOAKIMIOYEHNA K pacxogomMepy, nepekntoyYeHnsa pexmmoB
UM 3amMmeHy anekTpopagnoafieMeHToB Nnpu BKIMKOYEHHOM MUTaHNK;

- AEMOHTaX pacxogomepa 13 TpybonpoBoaa 40 NOMHOMO CHATUS AaBrne-
HMS Ha y4YacTke TpybonpoBoaa, rae npomsBoasaTcst paboTol;

- UCNoNb30BaTb HeWcnpaBHble 3NeKTpopaanonpubopbl, 3NEKTPOUHCTPY-
MeHTbl NTM6o 6e3 NoakNoYeHUs UX KOPMyCcoB K MarncTpany 3aliMTHOro
3a3eMneHus.

2.3.2. MNpwn BBOAE B akcnnyaTauno OAMP gomkHO ObiTb NPOBEPEHO:

- COOTBETCTBME HarnpaBlieHUss CTPENkM Ha Kopryce pacxogomMepa Ha-
npaBneHnio NoToKa XMUAKOCTU B TPYGONpoBoae;

- COOTBETCTBME OJIMH MPSAMOSIMHENHbIX Y4acTKOB Ha BXode W BbIXoae
OMP;

- NPaBUIbHOCTb MOAKIIOYEHUST pacxodoMepa U B3anMOOEWCTBYIOLLETO
obopyaoBaHMsl B COOTBETCTBUW C BbIGPAHHOWM CXeMOM;

- NPaBUIIbHOCTb 3aaHHbIX PEXXNMOB paGOTbI BbIXOOO0B pacxoaomMepa;

- COOTBETCTBME HaMNPsKEHUS NUTaHWUSI 3a4aHHbIM TEXHUYECKUM XapaKTe-
pUCTMKaM.
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2.3.3. Pacxogomep npu NepBOM BKIMIOYEHUW UIK Mocne ONUTeSibHOro nepe-
pbiBa B paboTe rotos K aKcnryatauum nocne:

- MOJSIHOrO MpeKpaLweHns OAMHaMUYEeCKUX rmapaBnnUYecKMx NpoLeccoB B
TpybonpoBoae, CBA3aHHbIX C U3BMEHEHNEM CKOPOCTU U pacxoda XuUaKo-
CTM (NpPU OMOPOXHEHUN UMW 3anosfiHeHUM TpybonpoBoaa, perynmpoBKe
pacxoga v T.n.);

- 30-MuHYyTHOM NpombiBKK MNP NOTOKOM XMAKOCTY;
- 30-MUHYTHOrO nNporpesa pacxogomepa.

2.3.4. MNepen BBOAOM B 3KcnnyaTtaumio Heobxogmmo onnomoupoBaTb pacxo-
Aomep n 3aaBuxkn 6annaca (npu ero Hanu4nn).
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2.4. Nopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

CunTbiBaHMe MHdOPMaLMK

CaaHHbIM B 3KcnnyaTtauuio pacxogomep pabotaeT HenpepbiBHO B
aBTOMaTU4ECKOM pexume.

NHdopmaums o6 namepsieMbix napameTpax U COCTOSAHUU pacxo-
AoMepa MOXeT CYMTbIBaTbCA C MHAMKaTtopa (C aBToOMaTU4YeCKUM Unu
NPUHYAUTENbHLIM MNEPEKIIOYEHNEM UHAMKaLUKN), C YHMUBEPCAlbHbIX U
TOKOBOrO BbIXOAOB, NO nocrnegoBaTenbHOMY UHTepdency RS-485.

[osupoBaHue

[lo3avpoBaHMe C MOMOLLbI pacxogoMepa MOXET OCYLLEeCTBNATLCS
OOHVMM U3 OBYX cnocoboB: 3apaHee 3a4aHHOro 3Ha4YeHus 003bl UK B
«CTapT-CTOMHOM» PEXUME.

[na posnpoBaHMs 3afaHHOrO 3HayYeHWs Heobxoaumo npeaBapu-
TernbHO 3TO 3HaYeHWe 003bl MPOorpaMMHO BBECTU B pacxodomep. Hauu-
HaeTCcs npouecc O03MpPOBaHUS MO CurHany, MOoCTynuBLUEMY Ha BXOA
ynpasneHus, unu no komange CtapTt, noctynuelLLer MO rnocnenosa-
TernbHOMY MHTepency, 3akaHUnBaeTCca — aBToMaTnyeckn nocne Habo-
pa 3ag4aHHOro 3HayeHuns Jo3bl.

B «cTapT-cTonHOM» pexume npoLecc A03MpOBaHMSA HAYMHAETCS NO
NepBOMYy CUrHamy, MOCTYMNMBLUEMY Ha BXOZ YNpaBreHUsl, Unn no WH-
TepdericHon komaHae CTapT, a 3akaH4YMBaeTCsl — MO BTOPOMY CUrHany
Ha Bxode ynpaBneHus unun no komaHge nHtepdgerica Cron. [ns obec-
neyeHns paboTbl pacxogomepa B «CTapT-CTOMHOMY» pexume Heobxo-
AVMO YCTaHOBUTb 3HAYeHWe 3aaHHOM [03bl, PaBHOE HYIIIO.

Mo OKOH4YaHWMIO O03MPOBaHMSA Ha YHMBEpPCarbHbIX BbIXOAAX MOXET
ObITb CHOPMUPOBAH UMMYNbC U/MMN NOFMYECKUA CUrHan Ans yrnpaere-
HMS1 UICMOSNTHUTENbHBIM MEXaHU3MOM.

YCcTaHOBKa OTCeyYeK no M3MepPEHNo pacxoda

OTce4kn N0 U3MepEHUIO pacxoda 3a4atoTcs C MOMOLLBKO napamMmeT-
poB: Mo HapacTaHuto 1 Mo yobiBaHUIO, a Takke OTceyka 0 no MHaU-
KaTopy.

Otceukn Mo HapacTaHuto 1 Mo y6biBaHMIO — 3TO NOPOroBble 3Ha-
YeHMs pacxofda, HMKe KOTopbIX (MpK M3MeHeHUn pacxoga B 60mbLuyto U
MEHbLLYI CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonneHme obbema,
BblJa4a MMNynbCOB M TOKOBOro curHana. pu aTom nHamumpyeTcs Hy-
neBoe 3HayeHue pacxoga.

3HayeHne Kaxgonm M3 OTCeYeK MOXET yCTaHaBNMBaTbCA B npene-
nax ot 0 go 0,255-Quaus ¢ anckpetom 0,001-Quans. TUNOBOE 3HAYEHME
npw Bbinycke 3 npomssoactea — 0,002-Q,ave.

OTtceuka 0 no nHaMKaTopy — 3TO 3Ha4YeHWe pacxona, HUXe KOTo-
poro MHAMUMPYEeTCa HyneBoe 3Ha4YeHue pacxoda, a HakornneHve obobe-
Ma, BblAa4va MMMyNbCOB M TOKOBOrO CUrHana npogosiKatoTCs.

B pacxogomepe ons peBepCMBHOIO NMoTOKa OTCEYKM cpabaTbiBatoT
Kak nNpu MonoXuTenbHOM, Tak U NpU OTpMUaTeNbHOM HanpaBrieHuu no-
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Toka. CurHan HanpaBJ/ieHNA NOTOKa TakKkkKe U3MeHAEeTCA C y4eTOM yCTa-
HOBJ1€HHbIX OTCEYEK.

2.4.4. YcTtaHoBKa Nonb3oBaTeNbCKOro AnanasoHa pacxona

B pacxogomepe Takke MOXHO YCTaHOBUTb MUHMMarnbHoe (HuxHAA
rpaHvua) u makcmmanobHoe (BepxHsAs rpaHuua) 3HadveHue ans pabo-
Yyero gmanasoHa pacxofa. 3HayeHus napaMeTpoB 3aJaloTcsa kak abco-
NOTHbIE BENUYMHBLI B eAuHMUax WU3MepeHuss obbeMHOoro pacxopa
(n/muRn).

Ecnun namepeHHoe 3HauyeHue pacxoga MeHblue HuxkHen rpaHuubl
unu 6onblue BepxHen rpaHuubl, Toraa:

- NPOAOIMKaeTCa N3MepeHne pacxona v HakonneHne obbLema;

- dukecmpyeTcs HewTaTtHasa cutyauus m Ha YKKW oTobpaxaetcs
CMMBOST H unu B (puc.3a).

2.4.5. YcTtaHoBKa napamMeTpoB ounbTpa 1 aBToMaTa YCTaHOBKM pacxoia

B npubope npegycMoTpeHa BO3MOXHOCTb 006paboTkM umamepu-
TENbHOro cuMrHana ¢ NoMoLbo unbTpa N aganTMBHOIO anropMTMa aB-
TOMaTa YCTaHOBKM pacxoa. KoHcTaHTa dmnbTpa curHana pacxoga u
napameTpbl aBToMarta YCTaHOBKM pacxofa OnpenensitoT Bpemsi peak-
unn npubopa Ha N3MEeHeHWe pacxoaa.

Mpw BbiNycke M3 NPOM3BOACTBA YCTAHABNMBAETCS 3HAYEHUE KOH-
CTaHTbl puUnbTpa cuUrHana pacxofa paBHoe 6 M BkNo4YaeTcs aBTomMaT
YCTaHOBKM pacxoda C TUMOBbIMW 3HAYEHMSIMU NapamMeTpoB. 3aBuUCU-
MOCTb BPEMEHW YCTAHOBMEHMSI 3HAYEHUSI pacxoda OT KOHCTaHThI
hunbTpa Npy TUNOBbLIX 3HAYEHMSIX MapameTpoB aBTOMaTa yCTaHOBKU
pacxoda npveeaeHa B 1abn.8.

Tabnuua 8
KoHcTaHTa (*)VIJ'Ipra BpeMFI YCTAaHOBJ1€EHNA 3HA4YEHUNA pacxoga, C
CuUrHara pacxoga ABTOMAT BKIMOYEH ABTOMAT BbIKMNOYEH

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 NnapamMeTpoB hunbTpa U aBTOMaTa yCcTaHOB-
K pacxoga obpawaTbCa K U3roTOBUTENIO.

2.4.6. YcTaHOBKa NapamMeTpoB KOHTPOISA 3anonHeHns Tpybonposoaa

B pacxogomepe peanunsoBaHa OyHKUNA onpeaeneHns 3anonHeHns
TpybonpoBoga namepseMon XUAKOCTbI (BogonpoBoaHon Bogon). MNpu
paboTe C XMAKOCTAMW, OTINYAKOLUXCH NO INEKTPUYECKON NPOBOANMO-
CTM OT BOAbl, peKOMeHAyeTCA NPOBECTU HACTPOWKY MnapamMeTpoB pac-
xogomepa B COOTBETCTBMM C pekoMeHAauusMu, nNpuBeaeHHbIMU B
MpunoxeHun I
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2.5. Bo3MOXHble HeuncnpaBHOCTN U MeToAdbl UX yCTPpaHe-

HUA

2.5.1. lNepeyeHb HeucnpaBHOCTEM WM HewTaTHbIX CUTyauun, AnarHocTupye-
MbIX MPMBOPOM M MHANUMPYEMBIX B BUOE COOTBETCTBYHOLLMX CUMBOSIOB
Ha akpaHe YKKW, npuBeneH B Tabn.9.

Tabnuua 9
HemcnggsHocm, Conepxarine
HC cobbITuSA
- AnnapaTtHasa HencnpaBHOCTb. BbiBognTCcst coobuwieHne OwmnbKa namMmAaTu.
10 Owwnbka npomepa onopsbl
'H Pabounin pexum 6e3 nHmumannsauyum
13 YpoBeHb BXOAHOrO CUrHana Bbille AOMYCTMMONO B HECKOMbKMX LMKnax
n3MepeHun
Q 3HayeHne pacxoga 6onblie Qmakc
1 3HauveHune Kp ans seixoga Ne1 HEKOPPEKTHO
2 3HayeHune Kp ans Beixoga Ne2 HEKOPPEKTHO
T 3HayeHVe pacxoaa BbIWIIO 3a Npedenbl YCTaBoK N0 TOKOBOMY BbIXOAY
H 3HayeHVe pacxoda HKe Nofb30BaTENbCKOW rpaHnLbl
B 3HayeHve pacxoaa Bbllle Nofb30BaTeNbCKOW rpaHnLbl
n 3HayeHune curHana 3oHaNpoBaHWs Bbile 3adaHHoro (nycraga Tpyba)

[MpumeyaHue. HactynneHve nepenosiHeHUsI XypHana HacTpPOeYHbIX Mnapa-
MeTpoB oTobpaxkaeTcs TosbKo B nporpamme «MoHutop Banet MNpodu M».

2.5.2. lpu guarHocTMpoBaHUWM annapaTHOW HEUCNPaBHOCTM pacxogomepa
nnbo HencnpasHocTen ¢ kogamu 10, 'H u 13 npekpaluaeTcs namepeHue
pacxoga u HakonneHne obvema. Npu nosBneHNn MHanKaumm coobLue-

HUA

Owwubka namaru nnéo cnmeornos !0, 'H npnbop Heobxoanmo oT-

npaBuUTb B PEMOHT.

2.5.3. B cnyyae uHgukauun Jpyrux CUMBOSOB W/MNW OTCYTCTBUU U3MEPU-
TenbHOW NH(popMaunn cnegyet NpoOBEPUTS:

- Hann4yme n cooTBeTCTBMEe HopMaM HanpaxeHmne nntaHn4a Ha Bxoge pac-
xogomepa " UCToOYHMKa BTOPUYHOIO NMUTaHUA,

- HAEXHOCTb NOACOEAMHEHUSA LIeNen NUTaHus,
- Hannm4yme Xnakoctn n ee ABMXXeHNA B prGOHPOBO,EI,e;
- OTCYTCTBUE CKOMJMeHund rasa B MeCTE YCTaHOBKK pacxoaomMepa,

- KOPPEKTHOCTb 3Ha4yeHun K,, ycTaBok No TOKOBOMY BbIXOAYy, OTCEYeK Mo
pacxofy, HWXKHEN U BepxXHen rpaHul guvanasoHa U3MepsemMoro pacxo-
Aaa. Npy HeobxoANMOCTU UBMEHNUTL UX 3HAYEHWS.

|_|pl/1 NOJIOXUTESIbHbIX pe3yrnbTaTtax nepedvncrieHHbIX Bbille npoBe-

pOK crnegyeT obpaTUTLCA B CEPBUCHBIN LEHTP (pernoHansHoe npeacra-
BUTENbCTBO) UMW K U3rOTOBUTENIO M3Oenusa Ana onpeaeneHns BO3MOX-
HOCTW ero garnbHevLen sKkcnnyaTauuu.

2.5.4. Pacxogomep «B3JIET OM» no Bmay MCNOMHEHNA U C Y4ETOM YCrOBUN
3KCnnyatauMm OTHOCUTCA K U3OENNsIM, PEMOHT KOTOPbIX MPOU3BOANTCS
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Ha cneuManuavMpoBaHHbIX npeanpuaTvsx  nnbo  npegnpuaTUK-
nsroToBuTerne.
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3. TEXHWYECKOE OBCITYXXUBAHUE

3.1. poBepkKa TeXHUYECKOro COCTOAHUSA

3.1.1.

BeeaeHHbIV B aKcnnyaTauuio pacxoqoMep pekoMeHayeTcs noasepratb
nepvoanyYeckomy OCMOTPY C LiEeNbio KOHTPONS:

- paboTOCNOCOGHOCTM pacxodoMepa;

- cobntoeHnsa yCnoBuid aKCnnyaTaumu;

- HANMUYNA HaNPSKEHNUSA MUTAHUS;

- OTCYTCTBUSA BHELLHMX NOBPEXOEHWUI COCTABHbIX YacTel pacxogomepa;
- HAaEeXKHOCTUN 3NEKTPUYECKUX Y MEXAHNYECKUX COEANHEHUN.

3.1.2.

3.1.3.

nepVIOLI,VI‘-IHOCTb OCMOTpa 3aBUCUT OT ycnoamﬁ JKcnnyarauun, HO
He OOrmKHa ObITb pexe oaHoro pasa B gBe Heaenu.

HecobniogeHme ycnosui akcnnyaTauum pacxogomepa B COOTBET-
CTBUM C pa3genom 1.2.8 MOXeT NpMBECTU K ero oTkasy Wnu npesblLue-
HWMIO JONYCTMMOIO YPOBHS NOMPELLUHOCTU U3MEPEHUM.

BHewwHne noBpexaeHnd TakKkKe MOryTt npumBectn K MNpeBbILUEHUNIO
AonyctnmMmoro ypoBHA NMorpeLlHoCcT! V|3mepeHm71. I'Ile nodaBJiEHNN BHELU-
HUX I'IOBpe)K,EI,GHVIVI n3genusa nnu kabens nutaHus, ceBA3M Heobxoammo
O6paTVITbCFI B CepBVICHbIﬁ LUEeHTP Unnm pernoHarbHoe npencraBuTesibCr-
BO A4 onpeaeneHnda BO3MOXHOCTU ero AanbHenwen aKcnnyartauun.

B npouecce akcnnyataumm pacxogomepa He pexe OAHOro pasa B rof
Heob6xo4MMO NPOBOAUTL NPOMUNAKTUYECKUN OCMOTP BHYTPEHHEro Ka-
Hana [MNP Ha Hanuuue 3arpA3HeHur n/unu oTnoxeHun. [lonyckaeTtca
Hanuyve nerkoro HareTa, KOTOPbIM LOMMKEH CHUMATbCA C MOMOLLbIO
YUCTOM MATKOW BETOLUN, CMOYEHHOW B BOAE.

Mpn HanuuMn 3arpAsHEHUA U/UNKM OTNOXEHUI ApYroro Buaa nmbo
MX CYLECTBEHHOW TOMWMHbI HEeobXoAMMO MPOU3BECTU OYUCTKY MO-
BepxHocTu MNP n oTnpaBuTb pacxogoMep Ha BHEOYEPEOHYO MOBEPKY.

OumnCTKYy OTNOXEHUI B 3TOM Crydyae pekoMeHOyeTcs NMpOoBOAUTb
cpasy ke nocrne M3BrneYeHus pacxogomepa us TpybonpoBoga ¢ nomo-
LL{blO BOAbI, YUCTOW BETOLUM N HeabpasnBHbIX MOKLLMX CPEeaCTB.

3anpewaeTca npu oYUCTKe OTNOXeHun npombiBath MMP nop
cTpyen xupkoctn nubo norpyxatb MNP B xuakoctb, gaxe vac-
TUYHO!

Mpn oTnpaBke pacxogoMepa Ha MOBEPKYy UM B PEMOHT HEobXoaMmo
nocrne OeMOHTaxa OYUCTUTb BHYyTpeHHUW kaHan [MNP oT oTtnoxeHun,
obpasoBaBLUMXCA B MpoLecce aKchnnyatauun, a Takke oT OCTaTKOB pa-
Bouen xungkoctn. OcTaTKu arpeCCMBHOM XUAOKOCTU OOMXKHbl ObITb
HEeUTPanM3oBaHbI.

Mpy MOHTaxXe W AEeMOHTaxe pacxogoMepa HeobxoauMOo PYKOBO-
[ICTBOBaTLCA MHCTPYKLMEN Mo MOHTaXy pacxogomepa.

OTnpaBka pacxodoMepa AN NpoBeAeHMs NoBepPKU MO0 peMoHTa
[OIMKHA NpPoOM3BOAMUTLCA C MacnopToM pacxogomepa. B conposoau-
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TenbHbIX JOKYMEHTax HeoBXOAMMO YKasbiBaTb MOYTOBbIE PEKBU3UTHI,
TenedoH 1 dakc oTnpaBuTeNs, a Takke crnocob M agpec obpaTHOM
[10CTaBKMu.

3.2. NNoBepka

Pacxopomep-cyeTunk anektpomarHuTHeli «B3JTIET OM» npoxogut
NepBUYHYIO MOBEPKY NPW BbINyCKe M3 NPOM3BOACTBA U MOCIE PEMOHTA,
nepuogu4eckne — B NpoLiecce aKcnnyaTauum.

MexxnoBepo4yHbIN MHTepBan — 4 roaa.

MoBepka pacxogomepa NpoOM3BOAUTCS B COOTBETCTBUN C LOKYMEH-
ToM «Pacxogomep-cyeTumk anektpoMmarHuTHbIn «B3JIET OM». Pyko-
BOACTBO Mo akcnnyaTaumu. Yactb |I» LWWKC.407212.004 P3.
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4. YITAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxogomep «B3JIET 3M», yKOMNNEKTOBAHHbIN B COOTBETCTBUN C 3a-
SIBKOW, YyMakoBblBaeTCA B MHOAMBWMAOYyarnbHyl Tapy kateropuu KY-2 no
FOCT 23170 (kopobKy 13 rodpupoBaHHOro KapToHa NMbo AepeBSHHbIN
Awmk). Tyaa ke nomeLLaeTcs aKcnnyaTaumoHHasa AOKYMeHTauus.

MpucoeamHUTenbHas apmaTtypa NocTaBnsieTcsl B OTAeNbHOW Tape
pocchinbio v B cbope Ha OauH UM HECKOJSBKO KOMMIEKTOB.

4.2. XpaHeHne pacxogomepa AOMKHO OCYLLECTBNATLCA B yNakoBKe U3roTo-
BUTENS B CYXOM OTaniMBaeMoMm MOMeELLEHUN B COOTBETCTBUN C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOMKHO ObITb TOKONPOBOAALLEN MNbINKX, NApOB KUCMNOT U LUEernoden, a
TakXke rasos, BbI3bIBAOLLMX KOPPO3NIO U pa3pyLLaoLLNX N30MSLMIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHUYeckoro obcnyxunea-
HMS NPU XpPaHEHUMW.

4.3. Pacxogomepbl MOryT TpaHCMOPTMPOBATLCS aBTOMOOUIbHBIM, PEYHbIM,
Xene3HoOO0POXHbIM 1 aBUaLUMOHHBLIM TPaHCNOPTOM (KpOMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpK COBNIOAEHNN CReayoLWwmX YCNOBUN:

- TPAHCMOPTMPOBKA OCYLLECTBISAETCA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsAMOE BO34ENCTBUE BNaru;

- Temnepartypa He BbIXOAUT 3a npegensl oT MuHyc 25 o 55 °C;

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

- Bubpauma B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm mnun
yckopeHviem 1o 49 m/c?;

- yAapbl CO 3Ha4YeHUeM MNKOBOro yckopeHust 4o 98 M/C?;

- YNOXeHHble B TpaHCNopTe u3genus 3akpenneHol BO nsbexaHwe nage-
HUSA N COyAapeHuU.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

140
115

==

® ® 1
B3MNET 3M @
PACXOAOMEP-CHYETUMK SNEKTPOMAMHUTHIA 2
P
Hanps: =24B; 0,2A
95
oy B3AET
® ((nPowu-212mo | (axxx ) ®
o I 0 B
I — I

--D1*D*

*

Puc. A1.

CMpaBOYHbLIN pa3mep

1 — uHOukamop (npu Hanu4uu); 2 — 610K U3MepeHus; 3 — nepeuYHbIl
npeobpaszogamersib pacxoda, 4 — 3awumHble Konbya; 5— 2epmoseold
kabens ces3u; 6 — eepmoeeo0 Kabernsi numaHusi; 7 — anekmpu4yeckue
rpPoB8OOHUKU Orisi coeOuHeHus kopriyca OMP ¢ mpyb6ornposodom; 8 —

371€KMpPOoO0kI.

57—

d*

Bupg pacxogomepa o6wenpoMbILLIEHHOrO UCNONHEHUA
MPO®U-212MO c 3aWUTHLIMU KONbLAMM.
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Ta6nuua A.1. MaccorabapuTHble XapakTepUCTUKN pacxoaoMepoB UCMOSIHe-

Hun MPOPU-x12MO, -x11MH, -x12MA TUnopasmepoB

Dy10...Dy150
L”, mm . Macca,
Dy, mm D*, Mmm D1*, mm c Ge3 H, He Bonee,
3aLWMNTHLIMK 3aLUUTHBIX MM o
KosbLiamu Koreuy

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
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140
115
® ® 4\
B3JNET M @ ) \
PACXOAOMEP-CYETYUK INEKTPOMAIHUTHbIV . @

d*

* - CNpaBOYHbI pasmep
1 — uHOukamop (npu Hanu4uu); 2 — 61510K U3MepeHus; 3 — rnepeuYHbIl
npeobpasogamersb pacxoda; 4 — eepmossod kKabens cesa3u; 5 —
eepmoseod kabensa numaHusi;, 6 — arekmpu4yeckue npo8OOHUKU Orls
coeduHeHusi kopriyca OAMP ¢ mpybonpogodom; 7 — 3auUmHbIe KOmbya;
8 — anekmpoos!.

Puc. A.2. Bug pacxogomepoB ucnonHeHmm NMPOPU-222MO, -221MH, -222MA
TunopasmepoB Dy20...Dy150.

Tabnuua A.2. MaccorabapuTHble XapaKTepuCTUKM pacxogoMepoB UCMOSHe-
Hun MPOPU-x22MO, -x21MHU, -x22MA Tunopasmeposn

Dy20...Dy150
L™, mm Macca,
Dy, Mmm D*, mm D*, Mm c oes H*, mm He bonee,
3alMTHBIMW | 3aLUUTHBIX Kr
KonbLamm Koneuy,

20 50 105 158 150 236 3,8
25 57 115 158 150 241 4,0
32 65 135 202 194 257 5,8
40 75 145 202 194 265 7,0
50 87 160 203 195 279 8,9
65 109 180 220 212 299 11,4
80 120 195 230 222 316 14
100 149 230 251 243 343 20
150 202 300 324 316 408 36
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* - cNpaBOYHbIN pasmep

1 — 6noK usmepeHusi; 2 — nepeuYHbIlU rpeobpaszosamerib pacxooa;
3 — 3awumHble Kornbua; 4 — 2epmoeeo0 kaberns ces3u; 5 — 2cepmoesold
kabens numaHusi; 6 — anekmpu4yeckue rnpoe8oOHUKU Orisi cOeOUHeHUSs
kopryca OMP ¢ mpy6onpogodom; 7 — anekmpoOdbl; 8 — pbim-6o1m.

Puc. A.3. Bug pacxogomepoB ucnosnHeHmu MNPO®U-122MO, -121MN, -122MA
Tunopasmepon Dy200, Dy300.

Tabnuua A.3. MaccorabaputHble XxapakTepUCTUKN pacxogomMepoB
ucnonHeHnm MPOPU-x22MO, -x21MMU, -x22MA TUnopa3mepoB

Dy200, Dy300

Macca,
Dy, mm D*, mm D¢*, Mmm L*, mm H*, mm He Gonee,
Kr
200 258 358 362 464 59,0
300 362 485 514 581 120,4
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YPABINEHUS BXOA =[]
CEPB
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PEXUM | J1 | J2 — 2 1
PAB. | - |- | (4Kl )
BbIX0f 2 =] >
HACTP. | — | + + |@]f X< )
CEPB. |+ |- G0 ||@ -
Rs-485 | A/DATA- ||@]| =
x 2 1
B/DATA+ ||@ -
N _ mX
MTAHME TOKOBbIiA Q| 10 P
_24B + BbIXOA + |@]| X 1
ole HACTP.
\ [ IXP1 [ f/
O O]
TMUTAHUE — pasbem nodknoveHusi kaberns numaHus =24B;
J1 — KoHmakmHasi napa paspeweHuUss MoouguKkauyuu CcepeuUCHbIX
napamempos;
J2 — KOHMakmHas napa paspeweHuss moougukauuu KanubpoB8oYHbIX
napamempos;
SK1 — nepeknoyamernbs ycmaHO8KU pexuma pabombl MmMOKO8020
8bixoda;

SK2 — nepeknodamerns ycmaHOo8KU pexuma pabombl OKOHEYHO20
Kackala yHusepcaribHO20 8bixoda Ne1;
SK3 — nepekrnroyamerns ycmaHO8KU pexuma pabombl OKOHEYHO20
KackaOa yHusepcaribHo20 8bixoda Ne2;
XP1 — pazbem rnooknwo4veHus wretga modyris uHOUKayuu;

XT1 - koHmakmHas konodka uHmepghetica RS-485;

XT2 — kKoHmakmHasi Korodka yHugepcasibHo20 8bixoda Ne1;
XT3 — KoHmakmHas Korodka yHugepcasibHo20 8bixo0a Ne2;
XT4 — koHmakmHas Kornodka exo0a yrnpasreHus;
XT5 — KoHmMakmHasi Korilo0ka MoOKo8020 8bIX00a.

Puc. A.4. Bug 6noka mamMepeHMa C MoayrnemM KOMMyTauuum (Kpbilika

nokasaHa).
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NMPUNOXEHUE B. CxemMbl BXoga u BbIXo4o0B

B.1. YHuBepcanbHble BbIXOAb!

[ns obecneyeHns CONPSPKEHWS C PasnUYHbIMU TUNAMU NPUEMHU-
KOB OKOHeuHble Kackagbl BbixogoB BU (puc.B.1) moryt pabotaTb kak
NPy NUTaHWM OT BHYTPEHHEro pa3BA3aHHOr0 UCTOYHMKA MUTaHUSA (ak-
TUBHBIN PEXWNM), TaK U OT BHELUHEro WCTOYHMKA NUTaHWUS (NacCUBHbIN
pexum). TrnoBas nocraBka — MACCUMBHLIA PEXMM paboTbl OKOHEYHbIX

KacKkagoB.
+3,3B +5B
SK2 (SK3) 100 Om T
]
‘]J, L1
e GND
—)’_o
TSOUT+ (DIR+)
SZ:’,[} gj — %
DOUT TSOUT- (DIR-)

Puc. B.1. Cxema OKOHe4YHOro Kackaga yHMBepcanbHbIX BbIXO4O0B.

[MogknoyeHne OKOHEYHOro Kackaja K BHYTPEHHEMY UCTOYHUKY Mu-
TaHms + 5 B ocyuwecTtBngeTcs C NOMOLLbI nepekntoyaTenen SK2 u
SK3 Ha nnaTte kommyTauun BA.

B akTMBHOM pexume HanpsikeHue Ha BbIXo4e Npu OTCYTCTBUM UM-
nynbca, a TaKkke COOTBETCTBYOLlee YPOBHIO BblCOkuM B normyeckom
pexmme MoxeT 6biTb oT 2,4 o 5,0 B. Mpn Hannumm umnynbca v npm
ypoBHe HU3KUM B NOrnMYyeckoM pexumme — HarpsbkeHue Ha BbIXOAe He
6onee 0,4 B. PaboTa Bbixo4a B akTUBHOM pexuMme OonycKaeTcs Ha Ha-
rpy3Ky ¢ conpoTtusrieHnem He meHee 1 KOM.

B naccvBHOM pexume gonyckaeTcs NUTaHue OT BHELUHEro MCTou-
HUKa HanpsbkeHneM NnocTosiHHOro Toka ot 5 go 26 B. Npn atom amnnu-
TyAa BbIXOAHbLIX MMMNYIIbCOB OrpaHMynMBaeTCsa HanpsbkeHnem cpabaTbl-
BaHMA cynpeccopa Ha yposHe 15 B. [lonycTumoe 3HayeHne KoMMyTu-
pyemoro Toka Harpy3ku He 6onee 150 MA.

[nuHa nuHumM cBa3n ons yHMBepcanbHbIX Bbixogos — 4o 300 M.
B.2. TokoBbI BbIXxOA,

TokoBbIn BbIxog BU (pnc.b.2) moxeT paboTaTb Kak Nnpu NUTaHUK OT
BHYTPEHHErO pPas3BA3aHHOIO MCTOYMHUKA MUTAHUA (aKTUMBHbBIA PEXMM),
TaK M OT BHELUHEro WCTOYHUKA NUTaHMS (MaccuBHbIA pexum). Nepe-
KntoveHne pexunma paboTbl TOKOBOrO BbIXOA4a OCYLLECTBASETCS MNpu
nomowm nepeknoyatens SK1 Ha nnate mogynst kommytaumu. B nac-
CVMBHOM peXxunme OOMyCTUMbIN AMana3oH HanpsKeHWst BHELIHero nura-
Hua oT 24 no 40 B.
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TokoBbI BbIxog BU moxeT pabotaTtb Ha Harpy3ky CONpOTUBMEHU-
em o 800 Om.

D,onycmmaﬂ OTnHa kabens cBA3n no TOKOBOMY BbIXo4y onpenena-
eTCA conpoTmBJyiEHNEM JTIMHUN CBA3N. ﬂpm 9TOM CyMMa BXOAHOIo Cco-
NPOTUBJIEHNA NMPUEMHUKA TOKOBOINo CUrHasra m conpoTtumsieHna JNnHUn
CBA3N HE OOJ1KHA MNMpeBbillaTb YKa3aHHOIro CornpoTuBIieHNA Harpy3ku.

+24B
GND

1
)

O

LOOP- I_OUT+ (4...20mA)

|_OUT- (4...20mA)

Puc. b.2. Cxema ToKOBOro Bbixoga pacxogomepa

5.3. Bxog ynpasneHua bU
Cxema Bxoga ynpasnenust B npueeaeHa Ha puc.b.3.

+33B 330 Om
«—] | +5B = PULLUP XT4/1
BUTTON 330 Om
-— 4 B! BUTTON _ 142

=¥ ) A

GNDE

XT4/3

Puc. B.3. Cxema BxogHoro Kkackaaa BW.

B kadecTtBe ynpaBnsowero curHana Ha Bxog B uenb XT4/2-XT4/1
AOIMKHbI NoAaBaTtbcs umnynscobl Toka (0,5-20) MA.

B oTcyTCcTBMM ynpaBnsoLwero curHana Tok B Lienu AoSmKeH ObiTb He
oonee 0,2 MA.

YnpaBnsoLwmn curHan MoxeT Takke oopMMpoBaTbCH 3aMblKaHUEM
KOHTakToB XT4/3 n XT4/2 (Hanpumep, C NOMOLLbI KHOMKKW) NPy COnpo-
TUBNEHUN BHeLIHeN uenn He 6onee 100 Om.

B oboux cnyyasx obecneunmBaeTcs ranbBaHW4ecKas pasBs3ka
BXOQHOW Lienmu.
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NMPUNOXEHUE B. UCTOYHUK BTOPUYHOIO NUTaHUA

1

100*

Y
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O 35*
90 * +V ADJ l
3
] \z N L |
oo |
\i —
4~ \K
400 DN

a) Bug cnepeau

* - CMpaBOYHbIN pasmep

1 — 8UHMbI KOHMAaKMHOU KOJI00KU 8bIXOOHO20 HarnpsixeHusi =24 B; 2 —

0) Bug cboky

€8emoOUOOHbIU UHOUKAmMoOP BK/IOYEHUS UCMOYHUKa 8MmMopuYHO20

numadusi; 3 — eUHmM 3a3emreHusi; 4 — 8UHMbI KOHMAaKMHOU KOJ/100KU
nooKmoYeHUs1 HanpsixeHusi numaxdusi ~220 B 50 Iy (L — nuHus, N —
Heumparnb); 5 — cepbea 0515 0ce0boxx0eHuUs 3awernku; 6 — 3awesika 0ns

kpenneHusi Ha DIN-pelike.

Puc. B.1. UcTouHuku BTOpUYHOro nutaHua cepmu ADN-1524 (=24 B 15 BT).
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NMPUNOXEHMUE I'. HacTpounka KOHTponA 3anonHeHusa Tpyoonpo-

BoAa

B pacxogomepe HC no kputeputo «nyctas Tpyba» gmarHoctmpyer-
Csl NpY NPeBbILEHNN YPOBHS 30HOUPYIOLEro curHasna, nogaBaemMoro Ha
3MeKTpoabl, Hag NOPOroBbIM 3HAYEHMEM, 3anMCaHHbIM B pacxogomep
no pesynbTatam KanubpoBku Ha nyctom Tpybonposoge. [MoporoBoe
3HayYeHue curHana paccyuTbiBaeTCsl Kak coTad 4acTb OT 3TaNOHHOro
(kanmbpoBo4HOro) 1 oTobpaxkaeTcsa B NpoueHTax B nporpamme «MoHu-
Top Banet lNpodcn M».

Mpn paboTe C XXMOKOCTAMU, OTIINYHBIMU MO INEKTPUHECKON NPOBO-
AMMOCTU OT BOAOMPOBOAHONM BOAbI, PEKOMEHAYETCS NMPOBECTU KOPPEK-
LMI0 3Ha4YeHUs1 nopora cpabaTbiBaHUSA MO CneayoLwen metToauke.

1.

Ybeautbes, 4To TpybONpoBOA LIENTMKOM 3aMOfiHEH N3MEPSIEMON
XWUOKOCTbIO.

MepeBectn pacxogomep B pexum CEPBWC, yctaHoBuB nepe-
MbIYKY Ha COOTBETCTBYHOLLYIO KOHTAKTHYIO Napy Ha nnarte mMoay-
ns kommyTauum bW (puc.A.4).

MookniounTb pacxogomep K MepcoHanbHOMY KOMMbKOTEPY MO
nHTepdency RS-485.

3anyctutb nporpammy «Monutop Banet MNpodun M». Ha Bknag-
ke U3mepeHna B obnactm U3amepeHus npoumtatb 3HaAYEHUE
napametpa MT (Tekywiee noporoBoe 3Ha4YeHWe curHana) B yc-
NOBHbIX eAuHuUax (Hanpumep, 32).

Ha Bknagke Hactpowku / T npounTtaTb 3Ha4YeHNe napameTpa
3HavyeHue (3TanoHHOE 3HaYeHWe 30HAMUPYIOLLEro curHana) B
YCNOBHbIX eguHuuax (Hanpumep, 318).

Paccuntatb HOBOE MOPOroBoe 3HayYeHwe curHana ans umsme-
pPAEMOWN XNOKOCTU Mo popmyne:

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

Nn= -100%,

roe M — HoBoe noporoeoe 3Ha4vyeHne curHarna Ha nycrtom

7.

TpybonpoBoae B NPOLEHTAX;
Ka — aTanoHHoe (kannbpoBo4HOE) 3HAaYEHNE 30HANPYHOLLENO
curHana B YCNOBHbIX eanHUuax;
KT — TekyLLee NOporoBoe 3Ha4YeHNe curHana B yCrnoBHbIX
eauHuLax.
Ha Bknagke Hactpouku / MT gna napametpa Mopor,% 3anu-
caTb paccyuMTaHHoe no dhopMyrie HOBOE MOPOroBOe 3HaYeHue
curHana Ha nyctom Tpybonposoge.
MepeBectn pacxogomep B pexum PABOTA, cHsB paHee ycTa-
HOBMEHHYIO NMepeMbldKy C KOHTaKTHOM napbl Ha nnarte Moayns
kommyTauun BU.

rel em.PxxxMx docl.0
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