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HacTtoswumn JOKYMEHT pacnpoCTpaHAeTCs Ha pacxo4oMep-CHeTYNK
anekTpomarHuTHbeIn «B3JTIET OM» mogudukaumm NMPOPUN-M (nanee —
pacxogomep) M NpeaHasHayeH Ang O3HAKOMIIEHUS C YCTPOWCTBOM U
nopsgKoM aKcnnyatauum pacxogomepos ncnonHeHnn NPO®N-112MO,
-122MO, -212MO, -222MO, -111MW, -121MW, -211MWN, -221MW,
-112MA, -122MA, -212MA, -222MA. YacTtb | cogepxut TexHu4yeckoe
onucaHue 1 NoOpsa0K NCNONb30BaHUSA pacxogomepa npw aKcnnyaTaumm,
yacTb || — meToanky noBepku.

B cBA3n ¢ noctosiHHOM paboTon no ycoBepLUeHCTBOBaAHMIO nNpubo-
pa B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOALLEro pykoBOACTBA,
He BMUSIOWNE HA METPOSorMyeckue xapakTepucTukm u OyHKLMOHarb-
Hble BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHNN

Dy - AnameTp YCrOBHOIo Npoxoaa;

B - BrIOK M3MepeHus;

KK - xugkokpuctanimyecknn nHgmkaTop;
MK - NepcoHarnbHbIA KOMMNbIOTEP;

MNP - nepBuYHbLIM Npeobpa3oBaTefib pacxoaa;
O0C - anekTpoaBmxyLlasi cuna;
OMP - anekTpoMarHUTHbIA pacxogoMep.

* % %

» Pacxodomep-cuyemyuk anekmpomaaHumHbil «B3JIET OM» 3apeaucm-
puposaH 8 ['ocydapcmeeHHOM peecmpe cpedcme usmepeHuti PO rnod
Ne 30333-10 (ceudemenbcmeo 06 ymeepxxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 40672).

» Pacxodomep-cyemyuk anekmpomazHumHsiti «B3JIET OM» coomeem-
cmeyem mpebosaHusiM HOpMamueHbIX OOKYMEeHMO8 Mo 3/1eKmpomaa-
HUMHou coemecmumocmu u be3ornacHocmu.

» Pacxodomep-cyemyuk «B3JIET OM» coomeemcmeyem mpebosaHusim
caHuUmapHo-3nMuUOeMUOI02UYECKUX Mpasusl U HOpMamuegos.

» Pacxodomep-cyemyuk «B3JIET OM» paspeweH K npuMeHeHuUro Oris
ydema mernioHocumerssi 8 8005IHbIX cucmemax meraocHabXXeHus.

» Pacxodomep-cyem4yuk «B3JTIET OM» coomeemcmeayem mpebogaHUsiM
cucmembl 00bpososibHOU cepmugbukauyuu «lasnpomcepmy.
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FAPAHTUN U3TOTOBUTENA

|. M3roToBMTENb rapaHTUpyeT COOTBETCTBME TEXHUYECKUM YCIOBUAM pac-
xogomepoB «B3JIET 3M» wucnonHeHnn NMPOPU-xx2MO B npegenax
rapaHTMmMHOro cpoka 28 mecsiueB 1 ucnonHeHun MPOPU-xx1MU,
NMPO®U-xx2MA B npeaenax rapaHTUMHOrO cpoka 15 mecsueB c gaTtbl
nepBMYHON NOBEPKU NpY COBNOAEHNN CrieayoLWmMX YCNOBUN:

a) XpaHeHWe, TPaHCNOPTUPOBAHME, MOHTaX W 3IKCnnyaTtauus u3genus
OCYLLECTBNATCA B COOTBETCTBMM C 3KCMNIlyaTauMoOHHOW OOKYMEHTaum-
€en Ha u3genve;

6) MOHTaX U NyckoHanago4Hble paboTbl BbINONHEHbI B TeYeHne 15 mecs-
LieB C JaTbl NEPBMYHON NMOBEPKN C OTMETKOW B NacnopTe u3genus;

Mpn HecobnogeHun ycnoBua nyHkTa |6 rapaHTUHBIA CPOK 3KcnnyaTaumm
cocTtaBnset 15 MecsiueB ¢ JaTbl NEPBUYHON MOBEPKN NU3Oenus.

NMPUMEYAHWE. daTta BBOAa U3genusi B SKcnnyatauyuio 1 gata no-
CTaHOBKM Ha CepBUCHOe OOCnyxuBaHWe yKasblBalOTCH B nacrnopTte Ha
nspgenve B pasgene «OTMeTKM O npoBedeHun paboTy», 3aBepsitoTca
noAnnCbLI0 OTBETCTBEHHOIO NULA U NeYaTbio CEPBUCHOIO LIEHTpa.

II. FTapaHTUHLIA CPOK NpoaSsieBaeTCcsl Ha BPEMSA BbINOSIHEHNA rApaHTUNHO-
ro pemoHta (6e3 yyeta BpeEMEHW ero TPaHCNOPTUPOBKM), €CNN CPOK
npoBeAeHNs] FTapaHTUAHOINO PEeMOHTa NPEeBbICU OAWH KaneH4apHbIN
MecsL.

lll. N3roToBMTEMNb HE HECeT rapaHTUNHbIX 06A3aTenbCTB B CrEeAyLmX
crnyyasx:

a) OTCyTCTBYET MacrnopT Ha MU3fenue c 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKE;

6) n3genve UMeeT MexaHU4Yeckre NoBpPEXAeHNS;

B) U3aenve XpaHwWnocb, TPaHCNOPTUPOBANOChb, MOHTMPOBANOCh UM 3KC-
nryaTMpoBanochb C HapylleHvem TpeboBaHMI 3KchryaTaumoHHOW Ao-
KyMEHTauum Ha nsgenve;

r) OTCYTCTBYET UNM NoBpexaeHa nromba ¢ NOBEPUTENbHBIM KIENMOM;

[) n3genve unu ero coctaBHasi YacTb nogasepranocb pasbopke unu gopa-
ooTke.

* % %

HewncnpaBHoe u3genue Ons BbINOMHEHWUS rapaHTUNHOIO peMOHTa
HanpaBnAeTCs B pernoHasibHbIN UM FONTIOBHOW CEPBUCHbBIN LIEHTP.
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1. OMNCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1.

1.1.2.

Pacxogomep-cuetumk anektpomarHuTHbin «B3JIET OM» npeaHasHa-
YeH Anga namMepeHus cpegHero o6bemMHoro pacxoga un obvema pasnuu-
HbIX 3MEKTPONPOBOASALLNX XMUAKOCTEN B LUMPOKOM AManasoHe Temnepa-
TYP W BSABKOCTEWN B Pa3fIMYHbIX YCIIOBUAX SKCMyaTauun.

Pacxogomepbl «B3JIET OM» MOryT npMMeHsiTbCS B AHEpPreTuke, B
HedTe-, ra3o- u ropHogobbIBaOWEN NPOMBILLSIEHHOCTU, KOMMYHarb-
HOM XO3§ICTBE, YEePHOM U LIBETHOW MeTannyprum, XMuMn4eckomn, Hedte-
nepepabartbiBatoLLEeN, LENONO3HO-6YMaXKHOM, NULEBON N APYrux OT-
pacnax npoMbILWNEHHOCTN. PacxogomMepbl MOTyT UCMNOSb30BaTbCS B CO-
CTaBe pasfiMyHbIX KOMMNEKCOB, n3ameputenbHblix cuctem, ACY Tl n 1.n.

Pacxogomepbl MOryT yCcTaHaBNMBaTbCA Kak B MeTannnyeckme, Tak
1 B NNacTUKOBbIE (MeTannonnacTMkoBble) TpybonpoBoabl.

Pacxogomepbl-cyeTunkn anektpomarHutHele «B3JIET OM» mogudoum-
kaumm NMPODOU-M B 3aBMCMMOCTU OT MCMNOMHEHUS N NPOrpaMMHO 3a-
AaHHbIX OYHKLMI MOryT obecneyvmBaThb:

n3MepeHne cpeaHero obbLEMHOro pacxoga npu nNPsMom U obpaTHOM
HanpaBneHUn NoToKa;

- onpeaenexHne obbema HapacTalLWwmM UTOFOM OTAENbHO ANs NPSAMOro U

obpaTHOro HanpaBfeHnsi MOToKa, a Takke NX anredbpanyeckon CyMmbl C
y4eTOM HarnpaereHus NnoToka;

A031pOBaHMe npenBapuTenibHO 3a4aHHOr0 3HayYeHusi obbemMa Xuako-
CTU WUNN [03MPOBaHWE B PEXUME «CTapT-CTOM» WU onpeaeneHne npu
3TOM BEefMYMHbI OTMEPEHHON [03bl, BPEMEHWN A03UPOBaHMSA U pacxoda
B NpoLecce 0031POBaHUS;

- MTHOMKaUKWO pe3ynbTaToB I/I3MepeHI/II7I M HelWTaTHbIX cmyau,mﬁ;

- BbIBO4 pe3ylbTaToB M3MepeHVIl7I B BuMAe TOKOBOro, WMMNyJibCHO-

YaCTOTHOIO U JNTOrM4eCcKoro CUrHanos,

- COXpaHeHne B SHepFOHe3aBVICVIMOl7I namMmATn YCTaHOBOYHbLIX MapameT-

POB;

- aBTOMaTU4ECKNN KOHTPOJIb N UHAOAUKaAUUNKO HaTNM4nAa HeWTaTHbIX CUTya-

LA N OTKA30B;

BbIBO, M3MEPUTESNbHOW, OMArHOCTUYECKOW, YCTaHOBOYHOW W Opyroun
MHOpMauumn Yepes nocriegoBaTenbHbI MHTepdenc RS-485;

- 3allnNTy YCTAHOBOYHbIX AaHHbIX OT HECAHKUMOHMPOBAHHOIoO AOCTYyna.

Pacxogomep Takke MOXET KOHTpONMpoBaTb 3anosfiHeHue Tpybo-
NpoBOAa XNOKOCTbHO.



1.2. TexHN4YeCKne xapaKkTepUCTUKHU

1.2.1. 3HavyeHna Hambonbllero Quaue M HauMeHbWwero Quaum M3MEpPSEMbIX
cpeaHnx 06beMHbIX PacxodoB AfS PasnMyHbIX ANaMeTPOB YCITIOBHOMO
npoxoAa (TunopasmepoB nepsBUYHOro npeobpasosartensa pacxopa) Dy
npueeneHsl B Tabn.1.

Tabnuua 1
O06o03HayeHue 3
HayeHWe napameTpa
napameTpa
Dy, Mm 10 | 15120251 32|40 | 50| 65| 80 |1100(1501200|300
Quaus, M/ 340 | 7,64 |13,558|21,23|34,78 54,34 84,90 (1435 217,3|339,6 | 764,1| 1358 | 3056
Quaum.1/80, M/ 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
Quaum 1150, M>/4 | 0,023 [0,051]0,091(0,142|0,232|0,362| 0,566 | 0,957 | 1,149 | 2,264 5,094 9,056 | 20,38

- Quaum.1/80 , Quanm.1/150 — HAUMEHbBLUMA N3MEPSAEMbIA CpeaHUn 06b-
eMHbIM pacxon ANnA pacxoAoMepoB C KOIPPUUMEHTOM MNepeKkpbITUA
ananasoHa 1:80 u 1:150 cooTBETCTBEHHO.

1.2.2. HyBCTBUTENBHOCTbL pacxogomMepa no ckopocTtu notoka — 0,02 m/c.
1.2.3. MNapameTpbl KOHTPONMPYEMOW XKUAKOCTH:

-4
- yaenbHasi npoBOANMOCTb — He MeHee 510 Cwm/wm;

- CKOpOCTb NoToka — o 12 m/c.

- Temnepatypa — ot muHyc 10 go 150 °C npu dyTepoBke pToponniactom
n ot muHyc 10 go 70 °C npu doyTepoBke NONNypeTaHoM;

- pasneHue B Tpybonposoae — o 2,5 Mrla.

1.2.4. Bxoabl 1 BbIXOAbl BHELLIHUX CBSI3EN:

- YHMUBepcarsibHble BbIXo4bl — 2;
- BXO[ ynpasneHua — 1;

- TOKOBbIM BbIxoA4 — 1 (No 3akasy);
- nHTepdenc RS-485 — 1.

1.2.5. XpaHeHne yCcTaHOBOYHbIX JaHHbIX:

- XXypHan cepBU1CHbIX AaHHbIX — 8o 1000 3anucen;

- XXypHan HacTpoeyHbix faHHbIX — Ao 8000 sanucen.

CpoKk COXpaHHOCTW YCTaHOBOYHOM WH(popMauun B pacxogomepe
Npv OTKMOYEHUN BHELLHEro NuTaHust He meHee 1 roaa.

1.2.6. AnekTponutaHme pacxogomepa:

- HanpsbkeHne nNUTaHusa — cTabunmManpoBaHHOE HanpshKeHne NOCTOSAHHO-
ro Toka 3HadyeHvem u3 guanasoHa (22-25) B ¢ ypoBHeM nynscauun He
6onee +1,0 %. NutaHne ot cetn 220 B 50 'y moxeT obecneunBaTbCA C
MOMOLLbIO UICTOYHUKA BTOPUYHOTO MUTaHWUSA, MOCTaBNAEMOro rno 3akasy
(MpunoxeHue B);

- noTpebnsemas MowHocTb — He Bonee 5,0 BT.
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1.2.7. OkcnnyaTauMoHHbIe NapamMeTpbl:
- cpeaHsas HapaboTka Ha oTka3d — 75 000 v;
- CpeaHuin CpoK Cryxbbl — 12 neT.

1.2.8. Pacxopomep cootBetctByeT TpeboBaHusm FOCT P 52931 no ycrtom-
YNBOCTU:

- K KfiMMaTu4eckuM Bo3gencTeuam — rpynne B4 (ananasoH Temnepatypsbl
oKkpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTenbHasa BAAXHOCTb He
6onee 80 % npn TemnepaTtype 0o 35 °C, 6e3 koHgeHcaumm Bnarm);

- K MexXaHn4eckumMm Bo3geuncTsuam — rpynne N2;
- K aTMoCchepHOMY AaBrieHuto — rpynne P2.

CteneHb 3awmTbl pacxogomepa cooTBeTcTBYeT kogy IP65 no
FOCT 14254.

1.2.9. Bug n maccorabaputHble XxapakTepUCTUKK pacxogomepa npuBeneHbl B
MpunoxeHun A.



1.3. MeTponormnyeckue xapakrepuCTUKHU

1.3.1. MNpegenbl gonyckaemMon OTHOCUTESTbHOM NOrPELUHOCTUN NMPU N3MepeHnn,
MHOMKaUMN, perucTpauuu, XpaHeHun n nepepadvye pesynbTaToB MU3Me-
peHus cpegHero o6bLEeMHOro pacxoga, obbemMa pasfiMyHbIX XNOKOCTEN
npu nobom HanpaBNeHUN NOTOKA HE MPEBLILLAKT 3HAYEHWM:

e +1,0% — ona pacxogomepoB C AMana3oHoM pacxodoB OT Quaus 4O
0,0125-Quans (Quanm.1/80);

e 12,0 % — Ana pacxogoMepoB C AnanasoHoOM pacxofoB OT Quaus A0
0,0067'QHam6 (QHaMM.1/l50)'

1.3.2. Npepenbl gonyckaemMon OTHOCUTENBbHOW MOrPeLwHoCTNn perncTpaumnm
BpemMeHn HapaboTkm — 0,01 %.



1.4. CocTaB

KomnnekT noctaBku pacxogomepa npusegeH B Tabn.2.

Tabnuua 2
HavnmeHoBaHue Kon. Mpym.

Pacxogomep 1 Mpym. 1
NcTOYHUK BTOPUYHOTO nuTtaHusa =248 1 Mo 3akasy
KoMNNeKkT MOHTaXHbIN 1 Mpum. 2, 3
MacnopTt 1
KomnnekT akcnnyaTaumoHHON JOKyMeHTauun B COCTaBe: 1
- PYKOBOACTBO NO 3Kcnnyartaumm u. |, Il
- UHCTPYKLMA MO MOHTaXy

NMPUMEYAHUA.

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

BETCTBUN C 3aKa30M.

. B kOMNneKkT BXxoOAT OTBETHbIE YaCTU pa3bemMoB AO5d kabenen nuTaHus un

CBA3N.

. Ona MoHTaxa pacxogomepa Ha obbekTe Mo 3akasy MOXeT ObiTb Mo-

cTaBrieH Habop anemMeHToB NPUCOEeANHUTENBHON apMaTypbl B Cornaco-
BaHHOM KOMMnektaumm nubo komnnekt apmatypbl «B3JIET KIMA» B
cbope.

[onyctumoe gaBneHne nocraBnseMon npucoeguHUTENbLHON apma-
Typbl 2,5 Mla.

JkcnnyataumMoHHas JOKyMeHTauns 1 KapTbl 3aKkasa Ha AaHHoe U3-
Aenve v AOpyryio npoaykuuio, Bbinyckaemyo dupmon «B3JIET», pas-
MeLLeHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pasmMmeLleHbl NPorpaMmbi:

«YHuBepcanbHbI NPOCMOTPLUMKY», BKOYAOLWMA B CBOW COCTaB WUHCT-
pyMeHTanbHyo nporpammy «MoHuTop B3anet Npodun M» ans paboTbl
¢ npmbopom no nocnegosaTtensHOMYy UHTepderncy RS-485;

«YTeHne xypHanoB npuGopa» — AnA NPOCMOTPA XXypHaroB pacxono-
Mepa.

10
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMN paboTbl

MpuHUKMN paboTbl anekTpomarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha M3MepeHun anektpoasmxyLien cunbl (3OC) nHaykunmn, BO3HK-
Katowen B obbeme 3neKTponpoBOAsLEN KMAOKOCTU, OBMXYLLUENCS B
MarHUTHOM nore, co3gaBaeMoOM 3f1eKTPOMarHUTHON CUCTEMOWN B ceye-
HUW KaHana NepBUYHOro NpeobpasosaTtend pacxona (puc.1).

PACXOOOMEP
MNEPBUYHbLIN
NMPEOBPA30OBATEIb
PACXOOA MumaHue obmomok

a/1eKmpomazHuUma

. ]

/\ BNOK USBMEPEHUA

Puc.1. CtpykTypa pacxonomepa.

A

Y

OneKkTpoMarHUTHbLIN NepBUYHLINM NpeobpasoBaTtens pacxoda (MMMP)
npeacrasnseT cobom nonbi MarHUTONPOHULAEMbIN LMIANHAP, CHAPYXK
KOTOpPOro pasmMeLleHbl 06MOTKN anekTpomMarHuTta. BHyTpeHHAs noBepx-
HOCTb UMNUHAPA MMEET 3NEeKTPOU30NALMOHHOE NOKpbITUe. [na cbema
N3MEepPUTENbHOrO CUrHana B CTeHKax UunvHapa gnameTparibHO pacno-
NOXeHbl ABa 9NeKTpoaa, KOHTAKTUPYOLLME C KOHTPONIMPYEMOW XUOKO-
CTbiO.

OO0C wHaykumn E nponopuuoHanbHa cpefHen CKOPOCTU MOTOKa
XNOKOCTU V, pacCTOSAHUIO Mexay anekTpogamu d (BHyTpeHHemy aua-
MEeTpPY NepBUYHOro npeobpasoBaTens) U MarHUTHOM MHAYKUMK B:

E=k-B-d-v,

roe Kk — koathpuumeHT nponopumMoHanbHOCTK.

Ons paHHoro Tunopasmepa OMP B u d — BennynHbl NOCTOAHHbIE.
3HaveHne JC He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a Takke npo-
BOAMMOCTM XMOKOCTU MPU YCMOBUMK, YTO MPOBOOMMOCTb HE MEHbLUEe
YKa3aHHOW B TEXHUYECKUX XapaKTepucTuKax pacxogomepa.

C yyeTtom cbopmynsl ana S0C mHaykuum pacxoq Q onpenendertcs
cnegyrowmnm obpasom:
3 n-d? ‘ m-d

V= -E.

Q 4 4.k-B
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O6bem xuakoctn V, npoweawen yepes MNP 3a nHtepsan Bpeme-
HK T, paccunTbiBaeTCs No popmyrne:

T
V= j Q(t)dt .
0

1.5.2. YcTponcTBO pacxogomepa

Pacxogomep cOCTOUT M3 3NEKTPOMarHMTHOrO MepPBUYHOrO Npeob-
pasoBaTens pacxoga M BTOpMYHOro npeobpasoBatensi — MUKPOMpPO-
LueccopHoro 6rnoka nsamepeHus (puc.2).

PACXO[IOMEP ouB
BIOK UBMEPEHUA v [ Pem—
< BTopuyHoro | ~220850 1y
nuTaHusa =24B
CuzHan yHueepcasbHo20 8bixoda 1 >
<! Moayne Cuenan yHusepcasnbHo2o ebixoda 2
NEPBUYHbIN L komMmyTaumun «)l-—— CueHan ynipasneHus _ _ _ _ _
NMPEOBPA3OBATEJb [ ™ Moaynb
PACXOIA 0o6paGoTku L] ____ Toxosetlicuznan >
< RS-232 (RS-485) >
T _t_ -0
| Moaynb :
: MHOMKauUMKn |
________ Jd

Puc. 2. dyHKuMOHaNbLHaaA cxema pacxogomepa.
bnok mnamepenna (BW) copepxut moaynb obpaboTkm, monynb
KOMMyTaumm n mogynb MHAMKaLMK (NpY HaNnM4MmM MHAMKaTopa).
Mogynb obpaboTkm obecneymnsaer:
- MMTaHne oOMOTOK ANEKTPOMArHnTa;

- npuem n obpaboTky nameputenoHoro curHana (OOC mHaykuum), onpe-
AeneHve cpegHero 06beMHOro pacxoaa;

- HakonneHne obbemMa 1 BpeMeHu HapaboTkM HapacTalLWUM UTOrOM;
- AnarHoCcTuKy paboTbl npmnbopa;
- XpaHeHne YCTaHOBOYHbIX W HAaKOMMEHHbIX AAHHbIX.

Moaynb KommyTauumn obecneynBaet:

- opMUpPOBaHNE NOCNEeN0BATENBbHOCTU BbIXOAHbIX MMMYIbCHBIX CUTHA-
NOB, COOTBETCTBYIOLLUMX N3MEPEHHOMY cpeaHeMy 06beMHOMY pacxoay
(0bbemy);

- (hOpMMpPOBaHNE TOKOBOIO BbIXOAHOIO CUrHanNa;

- opMUPOBaHNE CUrHaMNa HanpasfeHUs NoToKa, CUrHana owuokn B BU-
[ie YPOBHS FIOrMYeckoro curHana;

- MPUeM BHELLUHETO ynpaslidowero curdana,
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- obmMeH no nocrnepoBaTenbHOMY NMHTepdency RS-485 ¢ BHeLWHUMM yCT-
pOMCTBaMM.
Mogynb wHavkaumm (Npu Hanudmmn) obecneuvmBaeT oTobBpaxeHmne
napameTpoB Ha Xuakokpuctannuyeckom nHagukatope (XKKN).
®PyHKLMOHamNbHblE BO3MOXHOCTW MOCTaBMAsSEMOro pacxogomMepa
onpenensarTcs UCNONHEHNEM pacxogomepa u TpeboBaHusMKU nNpu 3a-
Kase.

1.5.3. Pexxnmbl paboThbl
1.5.3.1. Pacxogomep numeeT Tpu pexnma paboTbl:
- HACTPOWKA — pexum HacTPOMKv 1 NOBEPKY;
- CEPBUC — pexxum noaroToBKM K 3KCnnyaTaumm;
- PABOTA — aKkcnnyaTaunoHHbIM pexum (pexmnm nonb3oBartens).

Pexnmbl paboTbl pacxogomepa 3agarTcsl NepemblikamMn B BuAe
KoMOMHaUuM Hanmuus / OTCYTCTBUS 3aMblKaHUS KOHTAKTHbIX nap J1 un
J2, pacnonoxeHHbIX Ha nnate moaynsa kommytaumm BU (puc.A.4). Co-
OTBETCTBME KOMOMHauMn pexnmam paboTbl npuBeaeHo B Tabn.3, raoe
«+» — HanM4yMe 3amMblkaHMUsl KOHTAKTHOW napbl NEPEMBIYKON, a «-» — OT-
CYTCTBME 3aMblKaHUS.

Tabnuua 3
HanmeHoBaHue KoHTakTHas napa B HasHaveHue pexuma
pexuma J1 J2
HACTPOWKA - + HacTpoiika 1 nosepka
CEPBUC + — [MogroToBKa K aKcnayataumm
PABOTA - - OQkcnnyarauus

1.5.3.2. Pexumbl OTNN4aloTCA BO3MOXHOCTAMU MOAUMUKALNN YCTAHOBOYHbIX
napameTpoB npubopa. Mogudukaumsa ocyecTBNATCA NPOrpaMmMHO
no nocregosaTtefibHoOMY NnHTepdency RS-485.

B pexnme PABOTA BoO3MOXHa mMoauduvKauma TONbKO napameT-
pOB, He BNMAIOLWKNX Ha paboTy pacxogomepa:

- 3a4aHHOM A03bl ANng paboThbl B pexXumMe A03MPOBaHUS;
- NapamMeTpoB CBSA3M MO NnocregoBaTefibHOMY NHTEP(ENCy;
- NapaMeTpoOB NHOVKALMN.

B pexume CEPBWC, gononHUTENbHO K BO3MOXHOCTSM pexuma
PABOTA, Bo3MOXxHa wMoAudMKauus napamMeTpoB, onpeaenaromx
YHKLUMOHNPOBaAHNE pacxogomepa:

- OTCEeYeEK N0 U3MEPEHMUIO;

- HACTPOEYHbIX MapamMeTpoB YHMBEPCAmNbHbIX M TOKOBOIO BbIXOAOB, a
TaKkxke ynpasnstoLLero Bxoaa;

- NapamMeTpoB hmnbTpa U aBToMaTa YCTaHOBKM pacxoaa.

B pexume HACTPOWKA [OCTYMHbI BCE YCTAHOBOYHbIE NapameTpbl
npubopa. B aToM pexnme Npou3BOAUTCH HACTpoKrka npubopa B Npo-
Lecce ero n3roToBfieHUs 1 IOCTUPOBKa (Kannubposka) Nnpu noBepke.
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Moaundurkaums yCTaHOBOYHbIX NapaMeTpoB pacxogomepa, JOCTyn-
HbIX B pexxumax CEPBUC n PABOTA, He BnuaeT Ha MeTposiormyeckme
XapakTepucTukn npubopa 1 MOXeT Npou3BoaUTLCHA Npu HeobxoauMo-
CTM Ha obbekTe. [MlapameTpbl HACTPOMKN N KannbpOBKM B pexmMax
PABOTA n CEPBUC HepoCTyMHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP >KypPHanoB CEPBUCHBLIX M
HaCTPOEYHbIX NapameTpPOB.

1.5.4. N"HpUKauna U BHeLWHUe CBA3M
1.5.4.1. Nugukauus

Ha 2-CTpO4YHbIN CUMBOSBbHbLIN XUOKOKPUCTANMNYECKUA NHONKATOP
pacxogomepa MoryT BblBOAUTLCS:

- B npouecce namepeHus (puc.3.a) — kogbl HewTaTHblx cutyauun (HC) n
euHULbl U3MepeHna (nepeas CTpoka), Usmepsaemble napameTpbl U pe-
3ynbTaThl U3AMEPEHN (BTOpPAsA CTPOKA);

- B npouecce go3npoBaHus (puc.3.6) — napameTpbl 4O3NMPOBaHUS N eaun-
HULbI M3MepeHus (NepBas 1 BTopasi CTpoka).

Koab! HewTaTHbIX Enuhnua O6o3HaueHne MamepenHoe EauHuupl
cntyauim MSMEpEHIs napaveTpa  3HaseHe  MIepeHus
/
- 7 [Mpu3Hak
— . . |-+
T B n T 1‘5'28 M.C "|  Hanuuus
V+ = 578423 VM =1523375 1Nf +e
/ / /
O603HaueHne A3mepeHHoe ObosHauenne  WsmepeHHoe EguHuua
napavetpa 3HaueHue napavetpa 3HayeHne  U3MEepeHus
a) B npouecce namepeHust 0) B npouecce A03NpoBaHUS

Puc. 3. Bua ungukauun pacxogomepa.

EouHMUbl n3mepeHnss U paspsaoHOCTb MHOMKAUMM U3MepsSeMbiX
napameTpoB NpuBeaeHbl B Tabn.4.

Tabnuua 4. UHaMkaums napameTpoB U3MEpPeHUs

Ob6o3Haue- HanmeHoBaHune Ef. wam Kon-Bo 3HaKkoB MHAMKaLWK Mpum
Hue napameTpa ' " | uenad yactb | Apo6. yacTb '
CpeaHunin 06BbEeMHbIN n/MWH Mpum.1
Q papcxo,u, M3y fo 10 o3 P
Vv CyMmapHbI 06bem M 009 003 Mpum.1
(HapacTarLWmnmM NUTOrom) ’ Mpym.2
Vi O6bem npsmMoro noToka M 009 003 Mpum.2
(HapacTarLWwmnmM UTOrom) ’
V- O6bem obpaTHOro noTtoka M 009 003 Mpum.1
(HapacTarLWwmnmM UTOrom) ’
¢ Bpemsi HapaboTku yac no 10 -
(HapacTarLWmnmM UTOrom)
O6bem fo3bl: Mprm.3
V3 - 3a[aHHbI n, M 0o 9 0o 3
Vn - U3MEPEHHbI n, M 0o 9 0o 3
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NPUMEYAHUA.

3HaueHne pacxoga npu oOpaTHOM HanpaBneHMM MOTOKA, 3HAYEHue
obbema obpaTHOro NoToka, a Takke oTpuuaTefNlbHOe 3HayeHue CyMm-
MapHOro o6bema MHAMUMPYIOTCSA CO 3HAKOM MUHYC.

2. CymmapHbii 06bem onpefenseTcs Kak CyMma o6beMOB, HAKOMMEHHbIX

npy NPSAMOM (NONOXUTENBHOM) 1 0BpaTHOM (OTpULATENbHOM) Hanpas-
NeHusX NoToka, C y4eTOM 3HaKa HanpasneHusa notoka. B HepeBepcus-
HOM pacxogomepe npupalieHne obbema Ons MHOMUMPYEMbIX napa-
METPOB «CYMMapHbIN 06BEM» N «OOBEM NPSAMOro NOTOKa» OL4MHAKOBO.

3. 3agaHHoe 3HayeHue obbema o3kl Vi 1 uaMepeHHoe V,, MHANLUPYTCA

TONbKO B npouecce Ao3vpoBaHus. [pn aToMm B nape co 3HayeHnem V,
BO3MOXHa UHAVKauua gpyroro napameTpa (t1abn.5).

Tabnuua 5. UHankauua napameTpoB 4O3NPOBaAHUSA

Homep | O6o3Ha4veHne HanmeHoBaHue EanHuubl
CTPOKM | napameTpa napameTpa N3mepeHmns
1 Q CpenHuit 0O bEMHBIV pacxoa n/MUH, M3/Y
2 Vun O6bem [03bl UIBMEPEHHbIN nm
1 V3 O06bem 003bl 3a4aHHbIN n, m°
2 Vun O6bem [03bl UIBMEPEHHbIN nm
1 T Bpems nosnpoBaHus MUWH : C
2 Vun O6bem O03bl UIBMEPEHHbIN nm

HabGop nHauumpyemMbix napameTpoB, eAVHULbI U3MEPEHUS, Nepuog,
WHAOMKAUMKM, @ Takke oTceuvka Mo MHAMKaLMM MOryT ycTaHaBnMBaTbCs
No 3akasy npw BbiNycke U3 NPpon3BoACTBa UMK Ha 06bekTe Npu BBOAE B
aKcnnyaTaumio.

Mpn BbINyCKe M3 NPOM3BOACTBA ANK npouecca 403MpOBaHNA yCcTa-
HaBnuBaeTCcHa nHaukaums napametpos V3 / Vu.

MapameTp Mepuoa nHaukaumm (Bpemsa otobpaxxeHna ogHoro na-
pameTpa nNpuM aBTOMATMYECKOM MEPEKMOYEHNN MHAMKAUMK) 3afaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNOBOE 3Ha4yeHWe npu no-
cTaBke — 5 C.

Bo3MoXHO npuHyauTenbHOe nepeknioYeHne nHaMkaumm npu noga-
4ye Ha ynpaensoWMIA BXO COOTBETCTBYIOLLEro curHana, ecnu ans
ynpaBensioLlero Bxoga 3agatb HasHadeHe HaBuraumsa no meHto.

Mpn Hanuunn HewTaTHOM cuTyaumm B paboTe TpybonpoBoaa unu
HemncnpaBHOCTW Npubopa B NepBON CTPOKE MHAMKATOpa oToOpaXkatoTcs
COOTBETCTBYOLLME CMMBONbI (pyc.3a).

HasHayeHna cMmMBOMNOB ykasaHbl B pasgesie 2.5 HacTosALWero pyko-
BOACTBA.

1.5.4.2. Bxog ynpaBneHus

HasHaueHue Bxoaa ynpaBneHusi 3agaeTcsi IporpaMMHO:

Pexum «Ctapt-CTOon» — BKMNIOYEHNE U BbIKIMOYEHNE O03UPOBAHUSA MO
curHany ynpasneHus;
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- HaBuraumsa no MmeHwo — nepeknw4yeHne nHonkaumm no curHany ynpaB-
JIEHUA.

CxeMmbl uenen Bxoda ynpasreHWd, a Takxke napameTpbl ynpas-
nswoLwero curHana npueegeHsl B [Npunoxenun b.

1.5.4.3. YHuBepcanbHble BbIXOAbl

Pacxogomep umeeT fBa ranbBaHWYECKM pPa3BA3aHHbIX YHUBEP-
canbHbIX Bbixoaa Ne1 n Ne2. Beixoabl yHMBeEpCasibHbl Kak NO BO3MOX-
HOMY pexumy paboTbl (HaCTOTHbIW, UMMYILCHBIA UIN NOMMYECKUIA), Tak
1 MO Ha3HaYEeHMo.

Tun (pexum paboTbl) BbIXOAO0B, HAa3Ha4YeHne, a Takke napameTpbl
nx paboTbl 3agatoTCa NPOrpaMMHO MpW BbIMyCKe M3 NPOW3BOACTBA B
COOTBETCTBUM C 3aKa3oM NMbo Ha 0GBbEKTE Npu BBOAE B 3KCNIyaTaumto
B COOTBETCTBUM C Tabn.6.

CxeMbl OKOHEYHbIX KacKkagoB BbIXOAOB U OMMCaHME UX PEXMMOB
paboTbl npuBeaeHsbl B NpunoxexHnn b.

B MMNYNbCHOM M 4YaCTOTHOM peXmMmMax BbIXOAbl MOTyT MCMNOJIb30-
BaTbCA ONA BbiBOAA pe3yribTaTOB U3MEPEHUA B BUAeE VIMI'IyJ'IbCHOI7I no-
cnepoBaTeribHOCTU TuUna «MeaHgp» CO CKBaXXHOCTbHO 2 HOPMMPOBAH-
HbIM BECOM MMMYIbCOB. Flpe,u,eana;l 4acToTa cnegoBaHUA MMNyInbCOB
500 Iy,

KoHcTaHTa npeobpasosaHus Bbixoga K, (Mvmn/n), onpegensiolas
BEC uMnynbca, MOXeT ycTaHaBnuBaTtbca B npegenax ot 0,0001 go
200 000 ¢ muHMManbHbIM auckpeTtom 0,0001. Onsa onpegeneHns 3Ha-
YyeHuns K, ¢ y4eToM MakcMMarnbHOro 3HayeHus pacxoga B Tpybonposo-
ae, roe OypeT ycTaHaBnuBaTbCA pacxogoMep, a Takke YacTOTHbIX
CBOWCTB MPUEMHMKA MMMYMbCHOrO CUrHama MOXHO BOCMOSb30BaTbCA
dopmyron:

12-F 0,6-10°
MaKG Qmaxc Ty

roe Quakc — MaKCMMarnbHbIN 3KCMyaTaUMOHHbBIA pacxoq B TpybonpoBo-
3
ae, Mm/u;

K, (mn/n) <

F — MakcMmanbHO gonyctumasi Ans npMeMHuka YactoTa criegoBa-
HUSA UMMNYNbCOB pacxogomepa, Mu;

T
’Cu:?"' — MUHUMalnbHO gonyctumMasa aona npueMHuka anmTenibHOCTb

NMMNYNbCOB pacxo4oMepa, MC;

T, — nepuoa cnegoBaHWs UMMYMbCOB Ha BbIXOAE pacxodoMepa,
MC.
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Tabnuua 6. HasaHayeHUsA yHMBepcanbHbIX BbIXOAOB

Pexum paboTbl

OtobpaxeHune

Ycnosue hopmnpoBaHus curHana /

BbIXoga Ha aucnnee MK M3MEHEeHUs COCTOSIHUS Ha BbIXoae
Pacxoa no mogynto |Pacxop npu niobom HanpaBneHMn noToka
Pacxon npu npamom (NonoxXmternbHoMm) Hanpase-
) Pacxoa+ A Npu np ( ) Hanp
YacTtoTHbIN HUM NOTOKa
Pacxon npun obpaTHoM (oTpuuaTtenbHoM) Hanpas-
Pacxoa- A npu o6p (oTpuy ) Hanp

JIEHUN NMOTOKa

0O61bLem no moaynio

O6bem npu Nobom HanpasneHUn noToka

O6bem+ O6bem npu NpssIMOM HanpasBneHU NOTOKa
MMnynbCcHbIN O6bem- O6bem npu ob6paTtHOM HanpaBneHMM NOTOKA
OkoHyaHue Habopa 3agaHHOro 3HadeHus obbema
Ho3zaTop
npu JO3MPOBaHUK
HanpaBneHue N3meHeHne HanpaBneHus NOToKa XWAKOCTU B TPY-
noTokKa GonpoeBoge
MpeBbiweHne
MpesBblweHne 3HavyeHNa Quaus
pacxopa
Jlrobasn ownbKa JTiobas owwnbka, guarHocTupyemasa pacxogomMepom
Hosatop CrtapTt / oCTaHOB A03MPOBaHMUSA
HanpaBneHue noToka [/I3MeHeHne HanpaBrieHnsl NoToKa XXUAKOCTU B TPY-
(MHEpUMOHHOE) 6onpoBofe Npv TennoyyeTe

Jlornyeckumn

Hanunuyune nutanusa

OTCYTCTBVIe CEeTeEBOro NUTaHNA

MycTtasa Tpyb6a

ypOBeHb 3oHAupywuwero curHana, nogasaemMoro
Ha 3neKkTpodbl, Bbllle YCTAHOBIIEHHOIO NMNOPOroBO-
ro 3Ha4yeHust Ans HesanonHEeHHOoN pr6bl

BHe nonb3oBaTenb-
CKOro amanasoHa

3HayeHue pacxoga BHe 3a4aHHOro auanasoHa

Bbiwe nonb3oBa-
TenbCKOro guana3soHa

Tekywiee 3HayeHue pacxopa Oorblue 3HaYeHust
BEPXHEW rpaHuLbl 3aJaHHoro paboyero gvanasoHa

Huxe nonb3oBaTenb-
CKOro amanasoHa

Tekywiee 3HayeHMe pacxoda MeHblle 3HayeHust
HKHEW rpaHnLbl 3aaHHOoro paboyero avanasoHa

Mo ymonuyaHuio npu BbiNycke M3 Npou3BoacTBa Ans Bbixoga Nei
yCTaHaBnNMBaeTCHA YacCTOTHbIA pexuM paboTel 1 3HadeHune K, ykasan-
Hoe B Tabn.7, 4to cooTBeTcTBYEeT YacTtoTe okosio 500 Iy npyn Quavs.

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

¢ B yacTtoTHOM pexumme yactoTa crnegoBaHusi NponopunoHanbHa cpea-
HeMy OGBLEMHOMY pacxogy, M3MEPEHHOMY B TeyeHue npeablayLimx
80 mc.

Mpn paboTte B YacTOTHOM pexunme 3apaeTtcs 3HadveHue Ky, a Takke
3HadeHns napameTpoB MakcumanbHaa 4YacTtota U ABapunHas Yac-
ToTa.

MakcumanbHas 4yacTtoTa — 4yacToTa Ha BbIxode NpU MakcuMmanb-
HOM pacxofe B AaHHOM TpybonpoBoge. lNpeBbilleHne Ha BbIXode 3Ha-
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yeHnss MakcumanbHOM 4acTOTbl OWArHOCTUPYETCH B pacxogomepe
Kak HewTaTHasa cuTyauus, T.e. 3alaHHOe AN AaHHOro BbIXoAa 3Hauye-
Hue K, HeKoppeKTHO.

ABapunHaa yacToTta — yactoTa CrnefoBaHUA UMMYSbCHOW nocre-
posaTternbHocTh (He 6onee 700 My), koTopasa ByaeT hopMupoBaTLCS Ha
BbIXO4Ee B Cnydae, ecnv U3MepeHHoe 3HavyeHue pacxoja npeBblluaeT
3HayeHne Quavs ONA AaHHoro Dy pacxogomepa. 3ajaHHoe 3HayeHue
ABapMMHOMN 4ACTOTbl JOMKHO ObiTb HE MEHbLUE 3a4aHHOro 3Ha4YeHus
MakcumanbHOM YacTOTbI 4S9 JaHHOro BbiXoAa.

HasHayeHue BbIxo4a B YAaCTOTHOM pexume 3agaeTcs ycTaHOBKamu
Pacxoa no mopaynto, Pacxoa+ 1 Pacxon-.

Mpu yctaHoBke Pacxom no moAaynkt UMMynbCcHas nocnenosa-
TenbHOCTb C YacTOTOW crnefoBaHWs, NPONopLMOHanbHON N3MepeHHOMY
3Ha4YeHMo0 pacxoa, opMMpyeTCcsa Ha BbiIxog4e npu Nbom Hanpaene-
HUM NOTOKa, Npu ycTaHoBke Pacxoa+ — TONbKO Npw NPsSiIMOM Hanpas-
neHun notoka, Pacxop- — Tonbko npu obpaTtHOM HanpaBneHuw.

¢ B vimnynbcHom pexwume paboTbl B TEYEHWE CeKyHObl Ha BbIXOA, MOCTY-
naeT nayka MMMyrbCOB, KONIMYECTBO KOTOPbLIX C Y4ETOM Beca UMMyrbea
COOTBETCTBYET 0ObEMY, MU3BMEPEHHOMY 3a NpeblayLLY0 CEKYHAY.

Mpn paboTe B MMMynbLCHOM pexume 3agaetcs 3HadeHune Kp v lMe-
puoa MNynbCOB.

Mepuoa MMnynbLCoOB — nepuos CrneaoBaHMs MMMYNbCOB B Nayke;
MOXeT ObITb 3agaHo 3HayeHue ot 2 go 1000 mc (4To cooTBeTCTBYET
yacTtoTe o1 500 go 1 Iu).

HasHauyeHne Bbixoda B UMMYSIbCHOM peXxuMMe 3agaeTcsi YCTaHOB-
kamm O6bem no mopynto, O6bLem+, O6bLem- 1 [lozatop.

Mpwn yctaHoBke O6bEM NO MOAYN UMMNYNbChl, KONIMYECTBO KOTO-
pbIX NPONOPUMOHANbHO M3MEPEHHOMY 3HA4YeHuo obbema, noctynatoT
Ha BbIXog npu nNoboM HanpaeneHun NOTOKa, Npu ycTaHoBke O6Bbem+
— TONbKO MpW NPSIMOM HanpaeneHunM notoka n O6beM- — TONbLKO npu
obpaTHOM HanpaBneHuu.

Mpu yctaHoBke [lo3aTop B MOMEHT OKOHYaHWS O03MpPOBaHUSA Ha
BbIX0O[ BblJaeTcs O4AVH UMNYIbC.

¢ B nornyeckom pexnme Ha BbixoAe Hanu4umio cobbiTus (Mnu ero onpege-
NTEHHOMY COCTOSIHWIO) COOTBETCTBYET OAMH YPOBEHb 3MEKTPUYECKOro
curHana, a OTCyTCTBUIO COBbITUS (MNTM MHOMY €ro COCTOSHUIO) — OPYrown
YypOBEHb curHana.

[MporpaMMHO NS NOrMYECKOro pexmma 3agaetca AKTUBHbIW ypo-
BeHb, T.€. ypoBeHb curHana (Bbicokun nnu HuU3kumn), COoTBETCTBYIO-
LWMA HanM4unio cobbITUS. DneKTpuyeckme napameTpbl YPOBHEN curHana
npuBeneHsl B MNpunoxeHun b.

HasHauyeHne BbIxoga B JIOrM4eCKOM pexnme 3agaeTtcqa yCtaHOBKa-
MU

- HanpaBneHMe NMOTOKa — YpOBEHb CUI'Hasia Ha BbIXOo4e UM3MEHAETCA 6es
3adepPXKn npn nsSMeHeHnn HanpasrieHUA NoToKa B pr6OI'IpOBO£I,e;
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- MpeBbiWeHNe pacxoAa — YPOBEHb CUrHana Ha BbIXOAEe WU3MEHUTCSH,
€eCliM n3MepeHHoe 3HayeHne pacxofa npesBbIiCUT 3HavyeHne Quaus AN
AaHHoro Dy pacxogomepa,;

- Jlrto6an owmbka — ypoOBEHb CuUrHana Ha BbIXOA4E W3MEHUTCS Mpu BO3-
HUKHOBEHUKN NOBOM HeLwTaTHOM cuTyaumn, AnarHoctupyemowm npmbo-
powm;

- ﬂosaTop — YPOBEHb CUIrHana Ha BbiXxoge U3MEHUTCA B MOMEHTbI Ha4a-
J1a U OKOH4YaHUA OO03NPOBaAHNA;

- HanpaBneHue notoka (MHEPUMOHHOE) — M3MEHEHME YPOBHSI CUrHana
Ha BbIXO4Ee NPOM30NOET TONbKO, ECNU ANUTENBHOCTb BPEMEHN U3MEHE-
HUSA HanpaBneHust nNoToka OyaeT Gonblue 3aJ4aHHOro BPEMEHWU UHEp-
UMK, 3HavyeHne napameTpa Bpemsi MHepUUN MepeKNnYeHUs MOXET
ObITb 3agaHo B Anana3oHe oT 2 Ao 60 MuH;

- Hanuuve nNuTaHMA — Npy HanMuMK HaMNpPsPKEHUST NMUTAHUS Ha BbIXOAEe
dopmupyeTcsi BbICOKMI ypOBEHb CUrHana, npu nponagaHun nuTaHus
HanpsbkeHWe Ha BbIXO4Ee OTCYTCTBYET;

- MycTasa Tpyb6a — ypoBeHb curHana Ha BbIXOAe U3MEHMUTCS, eCnn 3Have-
HMe COMPOTMBIIEHMS Bbille YCTAHOBMEHHOIO NOPOroBOro 3Ha4YeHnsa ans
3anosfiHeHHON Tpy6bI;

- BHe nonb3oBaTenbLCKOro AvanasoHa — YpOBE€Hb CUlrHasna Ha Bbixoae
N3MEHAETCA, eClin 3Ha4YeHNe pacxoga BHe 3a4aHHOIo Anana3oHa,

- Bblwe nonb3oBaTenbLCKOro AManasoHa — YpoBeHb CuUrHana Ha BbIXO-
A€ WU3MEHUTCS, eCnm U3MEPEHHOE 3HA4YeHne pacxoga cTaHeT Oonblue
3Ha4YeHne Qyakc;

- Huxe nonb3oBaTenbCKOro AnanasoHa — ypoBEHb CUrHana Ha BbIXO-
0e U3MEHUTCS, eCnn N3MepeHHoe 3Ha4yeHue pacxoga CTaHeT MeHbLue
3Ha4YeHne Quun.

1.5.4.4. TokoBbIV BbIX0OA

TokoBbIN BbIXOA4 pacxogoMepa MoxeT pabotaTb B AuanasoHe
(4-20) mA.

HomMmunHanbHasa ctatuyeckas XapaKTepuncTtnka ToOKoBOro Bbixoaa

Q=QHy +(Q3y _QHy)wu

Makc  'MWH

roe Q — namepeHHoe 3HavyeHne pacxoga, Ji/MuH;

Quy — 3a4aHHOEe 3HaYeHUe HKHEN yCTaBKuM NO TOKOBOMY BbIXOAY,
cooTBeTcTBylOLLEE Iy, JI/MUH;

Qsy — 3aaHHOE 3Ha4YeHVe BepxHeln YCTaBKu NO TOKOBOMY BbIXOAY,
cooTBeTCTBYOLLEE lyake, JI/MUH;

lsux — 3HAYEHME BbIXOOHOIO TOKOBOIO CUrHana, COOTBETCTBYHOLLEE
N3MEepPEHHOMY 3HaYeHMIo pacxoaa, MA;

Iwake — MaKCUMarnbHO€e 3HayeHne amanasoHa paboTbl TOKOBOrO Bbl-
xoaa (20 mA);
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[y — MUHUMarbHOE 3Ha4YeHue ananasoHa paboTbl TOKOBOrO BbIXO-
aa (4 mA).

[MporpaMmMHO ANgA TOKOBOro BbiXOAa 3agaloTcs AnanasoH paboTsbl U
3HayeHus yCTaBOK, a Takke HasHadeHue. [1pu ycTaHOBKe Ha3HayYeHus
Pacxop abc. — TOK, NponopunoHanbHbI N3MEPEHHOMY 3HAYEHUIO pac-
xoAa, nogaeTcs Ha BbIxo4 npw fobom HanpasneHnn noToka, npu ycra-
HoBke Pacxoa+ — TONMbKO Npy NPAMOM HarnpasfieHUM NnoToka, nNpu yc-
TaHoBke Pacxoa- — npu obpaTHOM HanpasneHuu.

Ha ToKOoBOM BbIxOoAe Takxke MOryt popMmpoBaTbCs crnegyoline
3HaYyeHns ToKa:

- 3,2 MA — npu annapaTHOW HeucrnpaBHOCTU pacxogomepa (Hanpumep,
«3aBucaHnny) Nnbo BO BpeMs ero nHnMyuanusaumm npu NogKoyYeHnn K
BHELLUHEMY UCTOYHUKY NMUTaHUS (Nocne yCnewHoro 3anycka BbIXo4HOe
3HayeHe ToKa ycTaHaBnuBaeTCs NPOMNOpPUMOHarnbHbIM TEKyLLEMY pac-
xoAy);

- 24 MA — npu NpeBbILLEHUN N3MEPEHHOIO 3Ha4yeHusa pacxoaa Quans U
YCTaHOBJIEHHOM Ha3Ha4yeHM ABapUMHbIN.

[MapameTpbl TOKOBOro BbIXO4a U CXxemMa MOAKMIOYEHNA K HEMY Mpu-
BeaeHbl B NpunoxeHun b.

1.5.4.5. lNocnenoBaTenbHbIN MHTEPGIENC

MocnepoBaTenbHbIn MHTEPdENC RS-485 nossongeTt nonyvyaTtb UH-
dopmaumio 06 namMepsieMbiX M YCTaHOBOYHbLIX NMapamMeTpax, a Takke
MoanduLmMpoBaTh AOCTYMHbIE YCTAHOBOYHbIE NapaMeTpbl.

MHTepdenc RS-485 nopggepxusaetr npotokon ModBus (RTU
ModBus n ASCII ModBus) n obecneunBaeT cBA3b No kabento B rpynne
N3 HECKONbKMX abOHEHTOB, OANH U3 KOTOPLIX MOXET ObITb NEpCoHarb-
HbIn komnbtoTep (MK), npu gnvHe nuHum ceasm go 1200 m.

CkopocTb o6meHa (0T 9600 go 115200 Bog), a Takke napameTpbl
CBSI3M yCTaHaBMMBAKOTCHA NporpammMHo. 1o ymonyaHuio npu BbiNycKke 13
NpOn3BOACTBA yCTaHaBNMBaeTCca ckopocTb obmeHa 19200 bog.

1.5.5. XXypHanbli

[ns XpaHeHUs1 yCTaHOBOYHbIX [OaHHbIX B pacxodoMmepe npeay-
CMOTPEHbI XXypHan CepBUCHbIX AaHHbIX W >KypHan HacTpOeuHbIX AaH-
HbIX.

B >xypHane cepBUCHbIX AaHHbIX (OUKCUMPYIOTCA 3HaYEeHUa napameT-
poB, AOCTynHble AN pepaktupoBaHua B pexume CEPBUC. XKypHan
nmeet rnyduHy ao 1000 3anucein. Nocne ncyepnanus rnyouHbl XXypHa-
na coxpaHeHwe HOBOW 3anncu NpoMCcXoamuT NoBepx nepsown (No Bpeme-
HW COXpaHEeHMs1) 3anucu.

B >xypHane HacTpoeuHblX AaHHbIX (PUKCUMPYIOTCA 3Ha4YeHus napa-
MEeTpOB, AOCTyMHble Ans pedakTuposaHus B pexume HACTPOWMKA.
KypHan umeet rnybuny go 8000 3anucen. MNocne ncuepnanus rnybu-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXPaHeHUs AaHHbIX. CHATHE
GNOKMPOBKM BbINOMHAETCA Ha 3aBOAEe-N3roToBUTENNE.
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1.5.6. KoHCTpyKUuMs

MpoTo4yHasa YacTb pacxodomMepa, B 3aBUCUMOCTU OT Buaa npucoe-
AVHEHUs K TpybonpoBoay, BLINOMHAETCS B pa3HbIX KOHCTPYKTUBAX:

- oA npucoeauHexue Tuna «canasuy» (Dy10-Dy150), koraa MNP ¢ no-
MOLLBIO LUNWAEK 3aXKUMaeTCca Mexay ABYMSA driaHuamMu, npuBapeHHbI-
MM K KOHLam TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

- donaHuosaHHoun (Dy20-Dy300), koraa donaxubl MNIMP kpenatcs 6ontamm
K OTBETHbIM hniaHuam Tpybonposoaa.

BHYTpeHHsI NOBEPXHOCTb NPOTOYHOW YacTh B 3aBUCMMOCTU OT Ha-
3HayeHus pacxogomepa cyTepyeTcst bToponnacTtoM unu nonuvypeTa-
HOM.

Ha TopueBble nosepxHoctn MNP noa npucoegnHeHne Tvna «CaH-
ABU4Y» C PyTEepoBKOM (pTOpoNnriacToM Ans npeaoxpaHeHns ee B MNpo-
Lecce MOHTaxa WM aKcnnyaTauum ycTaHaBnNMBaKTCA 3alUUTHbIE KOMbLa.
[dnameTpbl 3alWMUTHBIX Korew npu ncnosnb3oBaHuu dnaHues no NOCT
12820 ncnonHeHuns 3 obecneymBalOT COOCHOCTb BHYTPEHHErO KaHana
MMP n oTBETHLIX (hbriaHueB.

KOHCTPYKTUBHbIE 3NEMEHTbl 3aLlMTHbLIX KONel Ha TopueBblX MO-
BepxHOCTAX ornaHuoBaHHbIX [P npn MOHTaxe B nnacTukoBble (Me-
TannonnacTukosble) TpybonpoBoabl obecneynBaloT TakkKe anekTpuye-
CKUM KOHTaKT pacxogomMepa C U3aMepseMon XXUOKOCTbIO.

Bnok nsmepeHusa 6e3 nHaukatopa coaepXuT nnatbl Moaynen ob-
paboTkn M kommyTaumu. Moaynu pasmeLLaroTcs HenocpeAcTBEHHO B
kopnyce BU n coegnHaoTca mexay cobon yepes pasbem. bU ¢ nHau-
KaTopoM [JOMONMHUTENBHO COAEPXUT B KPbILLIKE KOpryca (nepeaHen na-
Henu) moayrnb MHAUKaUMM C MHAMKATOPOM, COeAMHSAEMbIA C MoAyrem
KOMMYyTaumn curHansHbiM wriendom. Kopnyc BU BeinonHaeTca ns me-
Tanna. Kpblwka coeguHseTcss ¢ KOpnycoM npu noMoLLM HUXKHEW MOBO-
POTHOW METIN N CKPENMSAETCH C HUM BUHTaAMM.

Koxyx lNIMNP n nonas ctonka, Ha koTopoun kpenutca bW, BbinonHe-
Hbl U3 MeTanna. BosmoxeH passopoT bW Bokpyr ocu ctomkm Ha 90°,
180° unn 270° no 3akasy npu BbINycke U3 NpoOnU3BOACTBA.

Beoa kabensi nuTaHus U curHanbHbIX Kabernei OCyLIeCTBRSETCs
yepes [4Ba MeTannMyecknx kabenbHbIX BBO4A C YCTAHOBOYHOWN pe3bboii
M16x1,5.

Knemmol 3alMTHOro 3a3eMreHusi pacxogomepa CIy>KUT BUHT Ha
ocHoBaHuMM BU, kK KOTOpOMY KpensTcs aneKTpuyYeckne npoBOOHMKM ONs
coeanHeHusi ¢ oTBEeTHbIMU chraHuamu Tpybonposoaa.

21



1.5.7. Bugbl ncnonHeHunun

McnonHeHns pacxogomMepa OTfMYalTCA KOHCTPYKTUBOM U (PYHK-
UMOHanNbHbIMU BO3MOXHOCTSIMWU Brioka M3MepeHus, TUNoOM npucoeam-
HeHus K TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOM YacTu), HasHaye-
HMEM MO BUAY KOHTPONUPYEMOW XMAKOCTU (MaTepuanomMm dyTepoBKu
BHYTPEHHEN MOBEepXHOCTM npoTodHon 4vactu [P u maTtepuanom
3MEeKTPOAOB).

O603HayeHne ncnonHeHu no suay 6noka namepeHus:

MPO®U - 1xxMx — 06e3 nHaukaTopa (Moayns nHankaumm);

MPO®MU - 2xxMx — C MHAUKATOPOM (MOAyreM MHANKauun);
O603Ha4YeHne MCMNONMHEeHU NO TUMNy NPUCOeaMHEHUs K Tpybonpo-

BOAY:

MPO®U - x1xMx — TUN NPUCOEONHEHUA — «COHAOBWUYY, TUNOPa3MepsbI
Dy10-Dy150;

MPO®U - x2xMx — TuUN NnpucoeanHeHus — pnaHuesoe, TMNopasMepsb!
D,20-D,300.

O603Ha4veHne ncnonHeHun no Tmny gyreposku MNrP:
MPO®U - xx1Mx — T[NP dyTtepoBaH nonuypetaHow;
MPO®U - xx2Mx — TINP dytepoBaH dToponnactom.

O603Ha4YeHne NCNOSTHEHUI NO HA3HAYEHUIO:

MPO®U - xxxMO — obuenpombllneHHoe (4N HearpecCUBHbIX Xua-
kocTen 6e3 abpasmBHbIX Npumecen);

MPO®MU - xxxMWU — M3HOCOYCTOMYMBOE MWCMNOMNHEeHWe (ana paboTbl C
abpasnBHBIMW XUOKOCTAMM);

MPO®MU - xxxMA — arpeccnmBoCTOMKOE WcCnonHeHue (ana paboTtbl C
arpeccuBHbIMU XUOKOCTAMN).

XapaKTepI/ICTI/IKI/I BblNyCKaeMbIX NCNOSTHEHWUN pacxoaoomMepoB:

NMPO®U - xx2MO — obuwenpombiwneHHoe: MMP dyTtepoBaH ¢Topo-
naacTtoMm, C 3aWMTHbIMWU KOSbLaMMW, 3neKTpoabl
BbIMOSIHEHbI N3 HEPXKaBEIOLLIEN CTanw;

NMPO®U - xx1MWU — usHocoyctonumBoe ucnonHenue: (MNP dyTtepo-
BaH nonunypetaHoMm, 6e3 3almnTHbIX Konew, anek-
TpoAbl U3 HepXaBetwwen cranu unn TutaHa (no
3akaay);

MPO®U - xx2MA — arpeccusocTonkoe ncnosnHeHue: MNP gpyreposaH
dTOoponnacToM, 3aluTHble KonbLa — MNo 3akasy
(McnonHeHus 3aWwuTHBLIX Korey — Ha puc.A.5),
3NeKTpPoabl — N3 TaHTana unu TuTaHa (no 3akasy).

HacTtpoiika pacxogoMepa Ans U3MepPeHUs napamMeTpoB peBepCcuB-
HOTrO NMOTOKa BbIMOJHAETCS MO 3aKasy.
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1.6. MapkunpoBka n nfioméunpoBaHue

1.6.1. Ha nepeagHen naHenu 6noka namepenmss OMP ykasbiBatotcs (puc.4):
- HanmMeHoBaHne n ob6o3HayeHne npmbopa;
- TOBApPHbIN 3HAaK PUPMbI-U3rOTOBUTENS;
- 3HaK YTBEPXXAEHMSA TUNa cpeacTBa M3MEPEHUS;
- BUJ UCMOSNHEHUS;
- Tunopasmep OMP;
- HaNpsKeHne NuTaHus pacxogomMmepa.

HanMeHoBaHue npubopa  06o3HayeHne npubopa

e \\ // ‘/ 3HaK yTBepPXXAEeHUA
OCHOBHbIE e / \/ Thna cpencrtea
XapaKTepuUCTUKL \ B3NET 3M @/ “3MepeHus
pacxogomepa PACXO[IOMEP-CYETHMK INEKTPOMATHUTHBIN

HanpsikeHue nutanms .....

TOBaprlM 3HaK MakcumanbHoe aaBneHue

Temnepatypa XUAKOCTH ..

4
(bI/IprI—I/I3rOTOBI/ITeJ'IFI \ [0 =Y VT T TTTT7 7 O

¥z

|\ J
NMPO®U-212MO Ay25
\§ J
BUA UCMOSTHEHUS Tunopasmep SMP

Puc. 4. Buao mapkupoBKu pacxoaomepa.

3aBOACKOM HOMEpP yKasaH Ha Wuibauke, pasMeLLeHHOM Ha Kopny-
ce bI.

Ha kopnyce B/ mapknpoBaH repmoBBog kabensa nutaHma =24 B.
1.6.2. Nocne noBepkn pacxogomMepa nioMbupyeTcs KOHTakTHas napa 6noka
N3MepEHUs, paspellaroas Moanukaunio KanmbpoBOYHbLIX NapameT-
poB.
1.6.3. KoHTakTHaa napa 6noka mamepeHus, paspellarowas moamdukauunio

CEpPBUCHbIX NapaMeTpoB, MOXeT ObITb onrioMOMpoBaHa nocne npose-
[AEeHUs NycKoHanago4HbIx paborT.

Kpome Toro, ans 3alimTbl OT HECAHKLUMOHWPOBAHHOIO AOCTyNa npu
aKcnnyatauum MoryT ObiTb OMNMoMOMpoBaHbl ABa KPEMEeXHbIX BUHTA
KPbILLKK KOpnyca 6roka N3MepeHus.
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2. NICNOJ1Ib3OBAHUE MO HA3BHAYEHUIO

2.1. AKkcnnyaTauuoHHbIe OrpaHU4YeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusi pacxogomepa [OOSKHA MpPOM3BOAUTBLCA B YCIOBUAX
BHELLHMX BO3AENCTBYOLWNX haKTOPOB, HE NPeBbILWALWNX 0NYCTUMBIX
3Ha4YeHU, OroBOpPEHHbIX B n.1.2.8.

PacxogomMep MOXeT ycTaHaBnMBaTbCs B BEPTMKANbHOM, rOpM3OHTasb-
HOM MM HaknoHHOM TpybonpoBoae. Hanvune rpsiseBUMKOB UK cneum-
anbHbIX PUNLTPOB He 06s3aTernbHO.

ToyHasa n HagexHasa pabota pacxogomepa obecneuvnmBaeTcs Npu Bbl-
nonHeHnn B mecte yctaHosku MNP cnegyowmx ycrnosun:

- OTCYTCTBYET CKOMMeHne BO3ayxa;
- AaBMeHne XNOKoCcTn UCKYaeT razoobpasoBaHue B TpybonpoBoae;

- Ha Bxoae u Bbixoge MNP umelTCca NPAMONMHENHbIE Yy4acTkn Tpybo-

nposoga cooTBeTCTBYWeNn aAnnHel ¢ Dy, paBHbiM Dy TMP. Ha atux
yyacTkax He AOIMKHO ObITb HUKaKMX YCTPOWUCTB UNWN 3NEeMEHTOB, BbI3bl-
BalOLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUAKOCTH;

- BeCb BHYTpPeHHun obbem kaHana [P B npouecce paboTbl pacxono-

2.1.4.

Mepa 3anoJiIHEH XKNOKOCTbIO;

HaNPsHXXEHHOCTb BHELLUHEro MarHUTHOroO MOMs MNPOMbILIEHHON 4acToThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaetca Ha Bcex atanax pabotel ¢ OMP ka-
caTbCA pykamun 3MeKTPOAOB, HaxXOASLUMXCA BO BHYTPEHHEM KaHane
nrp.

PekomeHgaumm no BbIGOpy MecTa YCTaHOBKM U NpaBuiia MoHTaxa
(mnemoHTaxa) pacxogomepa, onucaHme Habopa aneMeHTOB apMaTypbl,
a Takke KoMmnnekta npucoeanHutTensHon apmatypbl «B3J1IET KIMTA» n3-
NnoXxeHbl B [O0OKyMeHTe «Pacxogomep-cyeTymk 3reKTpOMarHUTHLIN
«B3JNET 3M». Moandukauua NMPODPU-M. NHCTPYKLMS NO MOHTaXy».
LWKCO.407212.004 M.

BHUMAHME! He ponyckaetcs c lNINP, pyTtepoBaHHoro gproponna-
CTOM 1 6e3 3aWMTHbIX KONneL, CHUMaTb CTSKHYK LWnunbKy (6onT) um
NPWXNUMHbIE NNACTUHbI Ha BpeMs 6onee 10 MuH.

Tun n coctaB KOHTPONMPYEMOW XUOKOCTU (Hannyme M KOHUEHTpauus
B3BECEW, NOCTOPOHHUX XNOKOCTEN U T.M.), peXnm paboTbl N COCTOAHME
TpybonpoBoga He [OMKHbI MNPUBOAUTL K MOSABNEHUID OTMOXEHUN,
BNUAKOLWMX HA paboToCcnoCoBbHOCTL U METPOSIOMMYECKNE XapaKTEPUCTU-
Kn pacxogomepa.

Ona obecnevyeHna paboTocnocobHOCTM pacxogomepa B CUC-
TemMax, MWCNONb3yWWMUX NO KAaKMM-IMOO MNpPUYMHAM YrosfibHble
¢onnbTPbI, HEOGXOAMMO CregUTb 3a UX UCMPABHOCTLIO.
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2.1.5.

2.1.6.

2.1.7.

HeobxogumocTb 3awmTHOro 3asemneHus npubopa onpegensieTca B
COOTBETCTBUM C TpeboBaHusiMu rmaebl 1.7 «[MpaBun ycTponcTea anek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HamnpsiKeHUst NMUTaHUa U YCIrioBWUiA
pasmeLleHus npmbopa.

MonHuesawmta obbekTa pasmelleHus npubopa, BbIMOfHEHHAA B CO-
OoTBEeTCTBUU C «MHCTpyKUMen no yCTPOMCTBY MOJSIHME3ALMTbI 30aHUN,
COOPYXXEHUA W MNPOMbILWSIEHHbIX KOMMYHUKauun» CO153-34.21.122-
2003 (ytBepxpgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHsieT Npnbop OT BbiXxoda M3 CTPOS MPU HaNMYnm
MOJSHUEBbLIX Pa3psiaoB.

TpeboBaHUs K YCNOBUSIM 3KCnnyaTauum v BbIGOpY MecTa MOHTaxa,
npvBeAeHHble B HACTOsILLEN 3SKCniyaTaLUMOHHOW AOKYMEHTauuK, y4u-
TbIBaOT Hanbornee TUNUYHbIE BHELLHME (hakTopbl, BNusoLmMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLecTBOBaTb UMM BO3HUKHYTL B
npouecce ero akcnnyatauuMmM BHellHWe dakTopbl, He noaaaroLmecs
npenBapuTenibHOMY MPOrHO3Y, OLEeHKe MMM MpoBepke U KoTopble Mpo-
n3BoauTENb HE MOT Y4ecCTb Npu paspaboTke.

B cnyyae nposiBneHuns nogobHbIx hakTopoB criegyeT yCcTpaHUTb X
UM HaMTU MHOE MEeCTO JKChryaTauuu, rae gaHHble hakTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BIUSIHUSA Ha paboTy nsgenusi.

2.2. Bbibop TMNnopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

2.2.3.1.

Bboibop Tunopasmepa pacxogomepa onpefensercs avanasoHoM pac-
xogoB B Tpybonposoae, rae 6yaet yctaHasnusaTtecs [IMP. Ecnn gna-
nasoH pacxodoB ANdA AaHHOro TpybonpoBoAa yknagblBaetcs B Auana-
30H pacxofdoB HecKorbkux Tunopasmepos OMP, To onpenensaTtb Hyx-
HbIi TUNOpPa3Mep PeKOMeHOYyeTCs UCXOAA U3 3aJaHHOro npeneribHoro
3Ha4yeHns NoTepb Hanopa.

Ecnn 3HayeHune Dy BbibpaHHoro Tunopasmepa 3MP MeHbLLe 3HavYeHus
Dy tpy6onpoBoga, Kyaa npeanonaraetca yctaHasnmeaTb [1I1P, To gns
MOHTaxa B TpybonpoBo4 WCMONb3yTCA MNepexXodHble KOHyca (KOH-
y3op 1 Andysop).

Onpepenutb rmgpasnuyeckne notTepu Hanopa B cUCTeMe <KOHy30p —
MrP — gnddysop>, NpMBedeHHON Ha pUC.5, MOXHO MO HUXenpuse-
JEeHHON MeToAuKe.

McxogHble gaHHble ong onpepgeneHna noTepb Hanopa:

- 06BEMHbIN pacxop XUOKOCTU B AaHHOM TpyBonpoeoge -Q  [M3M];
- Dy nogBogsiwero Tpybonposoaa -D1  [mwMm];
- Dy nnp -D2  [mmMm];
- Dy otBOgAWErO TPYBONPOBOAA -D3  [mmMm];
- Yron KOHYCHOCTM KOHpy30pa -0z [rpaa];
- Yron KoHycHocTu auddgysopa -oz [rpaal;
- ANWHa NPAMOSIMHENHOrO y4acTka -1 [Mm].
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e
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1 — KOH@y30p; 2 — nonHornpoxoOHas wapoeas 3adsuxka; 3 — [l1P;
4 — dugbgpy3sop.

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

2.2.3.2. CornacHO W3BECTHOMY MPUHLMMY Cyneprno3vuum CymMMapHble noTepu
Hanopa h, B cucteme <koHdyaop — MNP — andpdysop> cknagbiBatoTca
N3 MeCTHbIX NoTepb Hanopa B KoHdy3ope h,q, NPSAMONNMHENHOM y4acT-
ke (anuHon 1) hyz 1 anddysope hys.

[MoTepun Hanopa B KOHQYY30pe onpeaensaTca no rpaduky puc.6a,
roe Vv, — CKOpPOCTb MOTOKA XMAKOCTU B NPAMOSIMHENHOM yyacTke. [pa-
1K 3aBUCMMOCTM MOTEPL Harnopa OT CKOPOCTU MOTOKa paccyuTaH ans
yrria KOHYCHOCTU KOHJpy3opa a4 = 20 °. [1na onpegeneHust CKopocTu no-
TOKa XXMAKOCTU NO 3Ha4yeHuo o6beMHOro pacxoga Q MOXHO BOCMOSb-
30BaTbCs rpamkom puc.7 unm popmynomu:

_ Q(MS/‘-I) 103
V(M/C)_0,9~7Z'-Dy2(MM) 10°.

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTKke onpeaenstTca Mo
rpacpmky puc.66. Npadmnk 3aBUCMMOCTM MOTEPb Hanopa OT CKOPOCTU
noToKa paccymMTaH At OTHOLEHUN ANUHBI NPSMOSIMHENHOMO ydYacTka K
anameTpy 15; 20; 25 n 30.

MoTepun Hanopa B auddysope onpeaenstoTcsa no rpaduky puc.6s.
Mpadmk 3aBMCUMOCTU NOTEPb Hamnopa OT CKOPOCTM MOTOKa paccyuTaH
Ansa yrna koHycHoctu anddysopa oz = 20° U OTHOLLIEHU HanbonbLLero
AnameTpa guddysopa Kk HammeHbLemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHWME. MMporpammHoe obecneveHve ana nNpoBeAeHMUS
YTOYHEHHOro pacyeTa notepb Harnopa B cucteme <koHdgysop — MNP —
Anddysop> nocTaBnseTcs no 3akasy.
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a)

h,1, M BoA.CT.
0,4
0,35 -
0,3
0,25 -
0,2 4
0,15 - :
014----1
0,05 - :

2 3 4 5 6 7 8 9 10 11 12 v, wmlc

6)
h,2, m BOA.CT. I/D,
12
10 30
25

8 1 20

6 - 15

4 4

2 4

0 .

1 2 3 4 5 6 7 8 9 10 11 12 v, wmlc
B)

h,s, M BOA.CT.

3 , \ . . , . . . . . D4/D,
25 ] 40

3,5

2 1 2,5
15 - 2,0

1 -
0,5 4

0 -

1 12 v, mlc

Puc.6. pacdwmkn 3aBucumMocten notepb Hanopa B KOHdy3ope (a),
npsiMoniMHeHoM y4acTke (6) n auddysope (B).
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M3 niviMH
1000

500 = 10
f— 5
200 — =1
-~
Dyiso HBE :
50 — — — 10°
LFy oU — —
- ‘-..___'_.ﬂ"" .-—-___‘_,,..- 5
T =
10 " T D — —f 2
5.0 — s — —
/ =T " =T s0
2.0 .__’_,.--_..._—-"' y 20 et — "]
1.0 T /'_ .-:-.-‘_,..--' 20
0.5 _;_...-_-"‘_"-——_ ___‘____..-E""'- Dy i_ﬁ_______..a-—"'"_ L 10
" ,...-—-""""'f 5
0.2 -,
]
o //_ _-;_."___.. o
: _-..___’_
0.05 T 1
—_— 05
0.02
0.01 I
0.1 0.2 0.3 05 07 1.0 2.0 3.0 5.0 70 9.0 120 mlc

Puc. 7. N'padmk 3aBMCUMOCTU pacxoaa XMOKOCTU OT CKOPOCTM NOTOKa Ans
pa3nunyYHbIX 3HaYeHun Dy.

28



2.3. [NlogroTtoBKa K paboTe

2.3.1. Mepbl 6e3onacHocTr

2.3.1.1. K paboTe c pacxogoMepoM [OOMyckaeTcss NepcoHar, U3Y4YMBLLMIA 3KC-
nryaTauuoHHY0 OKYMEHTaUMIo Ha nsgenve.

2.3.1.2. Npun nogrotoBke MU3Oenus K UCNOSIb30BAHUIO U B MpoLecce aKcnnyaTa-
unMn JormkHbl cobnogaTtbca «llpaBuna TexHUYecKon aKcniyataumm
9NEKTPOYyCTaHOBOK noTpebutenen» n «MexoTpacnesble npasuna no
oxpaHe Tpyaa (lNpaBuna 6e3onacHOCTM) Npy AKCNyaTauumn anekTpoyc-
TaHOBOKY.

2.3.1.3. lpun npoBegeHun paboT ¢ pacxogoMepoM onacHbiMU dakTopamn Ansi
YyernoBeKa ABMSTCS:

- HaNpsXXeHne nepeMeHHOro Toka (C 4enCTBYOWNM 3HadYeHnem o 264 B
yactoton 50 Iy);

- fasneHue B Tpybonposoae (ao 2,5 Mla);
- Temnepartypa paboyen xmnakoctu (go 150 °C);

- Apyrne gakTopsbl, CBsi3aHHbIE C Npodunem u cneumdunkon obvekTa, rae
NPOM3BOOUTCSA MOHTaX.

2.3.1.4. 3anpeljaetca Mcnonb3oBaTb pacxogoMepbl Npu AaBfieHun B Tpybo-
nposoae 6onee 2,5 Mra.

2.3.1.5. B npouecce paboT No MOHTaxy, NyCcKOHanagke Unn peMoHTy pacxono-
Mepa 3arnpeLlaeTcs:

- NPOM3BOANTL NOAKMIOYEHNS] K pacxoaomepy, NepeKnoYeHnst pexmmMoB
NNy 3amMeHy 3NeKTPopaanNo3NEMEHTOB NPY BKMOYEHHOM NMUTAHWUW;

- AeMOHTax pacxogomepa 13 TpybonpoBoaa 40 MOSHOMO CHATUS OaBre-
HMS Ha y4YacTke TpyOonpoBoAa, rae NpomsBoasTcs paboThl;

- UCMONb30BaTb HeucnpaBHble 3NeKTPopaaMonpubopsbl, 3EKTPOUHCTPY-
MEHTbI 60 6e3 NOAKMNIYEHNS X KOPMYCOB K MarMcTpanv 3awmuTHOro
3a3eMIIeHus.

2.3.2. MNpwn BBOAE B akcnnyaTaunio AMP gomkHO ObiTb NpoOBEpPEHO:

- COOTBETCTBME HanpaBreHus CTPenku Ha Koprnyce pacxogomepa Ha-
NpaBreHnIo NOTOKa XUOKOCTM B TpyBONpoBoaE;

- COOTBETCTBME ANVH NPSMONMHENHbIX Y4acTKOB Ha BXOAE W BbIXoade
OMP;

- NPaBUNbHOCTL MOOKIOYEHMST pacxogomMepa M B3aMMOLEWNCTBYHOLLErO
o6opyaoBaHMsa B COOTBETCTBMM C BblIOpaHHON CXeMON;

- NPaBUNbHOCTb 3a4aHHbIX PEXUMOB PabOoTbl BbIXOJOB PacxXxo4oMepa;

- COOTBETCTBUE HaMNPSHKEHUSA NMUTAHUS 3a4aHHbIM TEXHUYECKUM XapakTe-
PUCTUKaM.
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2.3.3. Pacxogomep npu nepBOM BKIIHOMEHUM UMW MOCre ONUTESbHOro nepe-
pbiBa B paboTe rotoB K 3KCnyaTauuun nocne:

- MONHOro MNpekpaweHns ANHaMUYeCKUX rMapaBrMyeckux NpoLeccoB B
TpybonpoBoae, CBSA3aHHbIX C UBMEHEHMEM CKOPOCTU U pacxoda XXUAKO-
CTU (NpV OMOPOXXHEHMM UNKN 3anofHeHUU TpybonpoBoaa, perynmpoBke

pacxoga v T.n.);
- 30-MuHYyTHOM npoMbIBkK TP NOTOKOM XXWUAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomepa.

2.3.4. lNepen BBOOAOM B 3KcnnyaTaumio Heobxoaumo onsiomoupoBaTb pacxo-
AomMep v 3aaBuxky Gannaca (npy ero Hanuuum).
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2.4. NMopsapok paboTbl

2.4.1.

242

2.4.3.

CuuTbliBaHME MHOPMaLK

CaaHHbIM B 3KCcnnyaTauuio pacxogomep pabotaeT HenpepbiBHO B
aBTOMaTUYECKOM peXMMeE.

NHdopmauns o6 mamepsiembix napameTpax U COCTOAHUM Pacxo-
AoMepa MOXET CUYMTbIBATbCA C MHAMKATopa (C aBTOMAaTUYECKUM WUIn
NPUHYANTESbHBIM MEepPeKntoYeHneM MHAnKauum), ¢ yHMBepcarnbHbIX Y
TOKOBOIO BbIXO4O0B, MO nocnegosaTensHOMY nHTepdency RS-485.

. loaupoBaHue

[lo3npoBaHMe C MOMOLLbI0 pacxoJoMepa MOXET OCYLLeCTBMATbLCA
OOHUM M3 OBYX CnocoboB: 3apaHee 3a4aHHOro 3Ha4YeHUsl 403bl UNN B
«CTapT-CTOMHOM» PeXume.

[ns po3vpoBaHusa 3a4aHHOrO 3HayYeHust HeobGxoaumo npensapwu-
TENbHO 3TO 3HAa4YeHMe A03bl MPOrpamMMHO BBECTM B pacxogomep. Haum-
HaeTcs npouecc OO3UPOBaHUA MO CUrHany, MOCTynuBLUEMY Ha BXOA
ynpasneHus, unu no komange CtapT, nocTtynuelLUen Mo nocnenosa-
TenbHOMY UHTepdeNCy, 3akaHIMBaeTCs — aBTOMaTUYECKN Nocrne Habo-
pa 3a4aHHOro 3Ha4YeHus 4o3bl.

B «cTapT-cTOMHOMY» pexume npouecc A03MPOBaHUS Ha4vMHaeTcs
no NepBOMYy CUrHany, NOCTynMBLLUEMY Ha BXOZ, yNpaBreHusi, Unun no uH-
TepdencHon komaHge CtapT, a 3akaHYMBaeTCs — MO BTOPOMY curHany
Ha BXOAe ynpasreHus unu no komaHae nHtepdenca Cron. [Ana obec-
nevyeHnss paboTbl pacxogoMepa B «CTapT-CTOMHOM» pexmme Heobxo-
ANMO YCTaHOBUTb 3HAaYEeHNe 3a4aHHON 003bl, PAaBHOE HYJH0.

Mo OKOHYaHWIO O03MPOBaHMA Ha YHUBEpPCAribHbIX BbIXO4AX MOXET
ObITb ChopMUPOBAH MMMYNbC U/UNM NOTMYECKUIA CUrHan Ans ynpaene-
HUSA UCNONHUTENBHLIM MEXaHU3MOM.

YcTaHOBKa OTCEYEK NO U3MEPEHUIO pacxoaa

OTceukn No M3MEPEHMIO pacxoda 3a4atoTcs C MOMOLLLI0 NapameT-
poB: Mo HapacTaHuto 1 Mo yobiBaHUIO, a Takke OTceyka O no nHam-
KaTopy.

Otceukn Mo HapacTaHuto 1 Mo yobIBaHMIO — 3TO NOPOroBble 3Ha-
YeHUs1 pacxoda, HMXKe KOTopbIX (MpY N3MEHEHUN pacxoaa B 60nbLUyo n
MEHbLLUY CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HaKkonieHue obbe-
Ma, BblAaya UMMynbCOB M TOKOBOro curHana. Mpu aTom nHanumpyetca
HyneBoe 3HayeHue pacxoaa.

3HayeHne Kaxxaonm M3 OTCeYeK MOXET yCTaHaBnMBaTbCsA B npege-
nax ot 0 go 0,255-Quane ¢ anckpetoMm 0,001-Quans. TVINOBOE 3HAYEHME
npwu Bbinycke n3 npoussoacrtea — 0,002-Qyaue.

Otceuka 0 N0 MHAMKATOPY — 3TO 3HAYEHME pacxoda, HUXKE KOTO-
pOro MHAMLUMPYETCA HyNeBoe 3HaveHune pacxona, a HakornneHue obbe-
Ma, Bblaa4ya MMMyrbCOB 1 TOKOBOIO CMrHana npogosikatoTcs.

B pacxogomepe Ana peBepCcUMBHOIO NOTOKa OTCEYKU cpabaTbiBaloT
Kak Nnpv NonoXuTenbHOM, TaK U Npu oTpuULaTENbHOM HanpaBneHun no-
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Toka. CurHan HanpaeJlieHNA NOTOKa TakKkKe N3MEHAETCA C y4EeTOM YyCTa-
HOBJIEHHbIX OTCEYEK.

2.4.4. YcTaHOBKa Nnosib30BaTENbLCKOro AManasoHa pacxoga

B pacxogomepe Takke MOXHO YCTaHOBUTb MUHUManbHoe (HMXKHAA
rpaHuua) u makcumanoHoe (BepxHsisi rpaHuua) 3HayeHue ans pabo-
4yero AmanasoHa pacxofa. 3HavyeHusi napamMeTpoB 3agatTcsa kak abco-
MNOTHbIE BENUYMHBI B eauHuUuax u3MepeHust ob6bLEMHOro pacxoja
(n/mun).

Ecnun namepeHHoe 3HauyeHue pacxoga MeHble HmkHen rpaHmubl
unu 6onblue BepxHen rpaHuubl, Toraa:

- NpoOoMKaeTca N3MepeHne pacxoda v HakonneHve oobema;

- doukeupyetca HewrTaTHaa cutyaumss u Ha XKW otobpaxaeTtcs
CUMBOIT H unu B (puc.3a).

2.4.5. YcTaHOBKa napameTpoB (hunbTpa n aBTomMarta yCTaHOBKM pacxoja

B npubope npegycmoTpeHa BO3MOXHOCTb 06paboTkM unamepu-
TENbHOro cMrHana ¢ NoMoLLbl unbTpa U aganTUBHOMO anropuTmMa as-
TOMaTa yCTaHOBKM pacxoga. KoHcTaHTa dwunbTpa curHana pacxoga u
napamMeTpbl aBToMaTa yCTAHOBKW pacxoda onpenensioT Bpems peak-
uun npubopa Ha n3MeHeHne pacxoaa.

Mpwn BbiNycke W3 NPOM3BOACTBA YCTaHaABNMBAETCH 3HAYEHUE KOH-
CTaHTbl ounbTpa CUrHana pacxoga paBHOE 6 M BKIOYaAETCA aBToOMaT
YCTAHOBKM pacxoda C TUMOBbIMM 3HAYEHUSIMU MapamMeTpoB. 3aBuUCK-
MOCTb BPEMEHW YCTAHOBMEHUS 3HAYeHUs pacxoga OT KOHCTaHThI
dunbTpa NpyM TUMNOBLIX 3HAYEHUSX NMapamMeTpPoB aBTOMaTa YCTaHOBKM
pacxoga npvBegeHa B Tabn.8.

Tabnuua 8

KoHcTaHTa cpunbTpa Bpemsi ycTaHOBINEHWSI 3Ha4YEHUs1 pacxoda, ¢
curHana pacxoga ABTOMAT BKITHOYEH ABTOMAT BbIKITOYEH
1,5

3

6

12

24

48

96

N0 WINIF

192

N OB~ W|N |k O

384

oo

Mo Bonpocam Bbibopa napameTpoB ounbTpa U aBTomaTa yCcTaHOB-
Kn pacxopa obpalatbCs K M3roToBUTENHO.

2.4.6. YcTaHOBKa napaMeTpoB KOHTPOIsS 3anonHeHnsa Tpybonposoaa

B pacxogomepe peanusoBaHa yHKUNA onpeaeneHns 3anofnHeHns
TpybonpoBoaa n3mMepseMon XMAKOCTbIO (BO4oNpoBoagHOM Bogow). MNpu
paboTe C XNOKOCTSAMU, OTNIMYAKOLLMXCS MO SNEKTPUYECKON NPOBOAMMO-
CTW OT BOAbl, pEKOMEHAYETCHA MPOBECTU HACTPOWKY napameTpoB pac-
XoQoMepa B COOTBETCTBMM C PeKOMeHZauusiMn, NpuBEOEHHLIMU B
MpunoxexHunn I,
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2.5. Bo3MOXHble HEMCNPaBHOCTU N MeTOAbI UX YyCTpaHe-

HUA

2.5.1. lNepeyveHb HencnpaBHOCTEN M HeLWTaTHbIX CUTyauuwn, AnarHoCcTUpye-

MbIX MPUBOPOM N MHOULMPYEMBIX B BUAE COOTBETCTBYIOLLMX CMMBOJIOB
Ha akpaHe XKW, npueegeH B 1a6n.9.

Ta6bnuua 9
HemcnnggHocm, ConepmaHvle
HC cobbITHSA
— AnnapaTtHas HemcnpaBHOCTb. BeiBogutca coobuieHne Owmnbka namMaTu.
10 Owwnbka npomepa onopbl
'H Pabounn pexmum 6e3 nHuumanmsaumm
13 YpoBeHb BXOAHOrO curHana Bbille AOMYCTUMOTO B HECKOMbKMX LKnax
n3mepeHum
Q 3HauyeHune pacxoga 6onblue Qmakc
1 3HauveHne Kp onsa Beixoga Ne1 HEKOPPEKTHO
2 3HauveHne Kp onsa Beixoga Ne2 HEKOPPEKTHO
T 3HayeHne pacxoaa BbILWSIO 3a Npeaeribl yCTaBOK N0 TOKOBOMY BbIXOAY
H 3HayeHne pacxoga HVXe Norib3oBaTeNbCKOW rpaHuLbl
B 3HayeHne pacxofa BbllUe Mosib30BaTeNbCKOW rPaHnLbl
n 3HauyeHne curHana 3oHANPOBaHMs BbllLe 3adaHHoro (nycras Tpyda)

[MpumeyaHue. HactynneHve nepenosiHeHUsT XypHana HaCTpPOeYHbIX napa-
MeTpOoB OTobpaXkaeTcsi TonNbKo B nporpamme «MoHutop Banet MNMpodu M».

2.5.2. lpu guarHocTMpoBaHMM annapaTHOM HEeUCnpaBHOCTM pacxogomepa

nnbo HencnpaeHocTen ¢ kogamu 10, 'H n 13 npekpawaetca namepeHue
pacxofa v HakonneHue obvema. Npu nosBneHun nHankauum coobue-
Hust Owmnbka namaTtmn nmbo cumeonos !0, 'H npubop Heobxogumo oT-
npaBnTb B PEMOHT.

2.5.3. B cnyyae uHovkaumm Opyrmx CMMBOJSIOB W/MNW OTCYTCTBUM U3MeEPU-

TenbHOM MHopMaLmn cnegyet NpoOBEPUTD:

- Hann4mne n cCooTBeTCTBME HOpMaM HanpsaxxXxeHne nnTaHnda Ha Bxode pac-
xogomepa n UCTOYHMKa BTOPUYHOIO NUTAHUA;

- HaEXHOCTb NoACOeAMHEHUS Lienen NUTaHus;
- HanNM4Kne XMOKoCTU U ee ABWXEHUS B TPyOONpPOBOAE;
- OTCYTCTBME CKOMMEHUs ras3a B MeCTe YCTaHOBKM pacxodoMepa;

- KOPPEKTHOCTb 3Ha4eHun K,, yCTaBoK Mo TOKOBOMY BbIXOY, OTCEYEK No
pacxofy, HWXKHeN U BEPXHEW rpaHuL, ananasoHa N3MepsaemMoro pacxo-
aa. [Npu HeobxoaMMOCTN N3MEHUTL UX 3HAYEHUS.

Mpn NoONOXUTENbHbBIX pe3ynbTaTax NepeyvncrieHHbIX Bbllle npoBe-
poOK cnegyeTt obpaTUTbCA B CEPBUCHBIM LEHTP (pernoHanbHoe npea-
CTaBUTENBLCTBO) UMM K U3FOTOBUTESIO U3OEeNUs ANs onpeaeneHnsi Bos-
MOXHOCTU ero farnbHeuLen aKcnyaTaumm.

2.5.4. Pacxogomep «B3JIET OM» no Buay MCNOSTHEHUS U C y4ETOM YCIOBUM

aKcnnyaTtaunun OTHOCUTCA K U3genmam, peMOHT KOTOPbIX NPOnU3BOAUTCA
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Ha  crneuManu3vpoBaHHbIX MpeanpusaTuUsx Nubo  NpeanpuUsSTUK-
n3roToBuTEne.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1. NpoBepka TEXHUYECKOIro COCTOAHUA

3.1.1.

BBeneHHbIl B aKcnnyaTaLuuio pacxooMep pekoMeHayeTcs noasepraTb
nepuoamny4eckoMy OCMOTPY C Liefbio KOHTPONS:

- paboTocnocobHOCTK pacxooomepa;
- cobnogeHns YyCnoBuin akcnyaTaumm;

- HanM4us HanpPsXeHUsl NUTaHUS;
- OTCYTCTBUSI BHELLHMX NOBPEXAEHUA COCTaBHbIX YacTel pacxogomepa;

- HAOEXHOCTU ANEKTPUHECKNX N MEXaHNYECKNX COeaVHEHUI.

3.1.2.

3.1.3.

MepvoaMYHOCTb OCMOTPa 3aBUCUT OT YCIOBUI 3KCMnyaTauumn, Ho
He [oImKHa ObITh peXke 0JHOro pasa B [Be Hedenw.

HecobntogeHme ycnoBui akcnnyaTauum pacxogoMmepa B COOTBET-
CTBUM C pa3genom 1.2.8 MOXeT NpMBECTU K ero oTKady unn npesbllle-
HWIO OMYCTUMOrO YPOBHS MOrPeLLIHOCTU U3MEPEHUN.

BHelwHne noBpexaeHus Takke MOryT MPUMBECTM K MPEBbLILUEHMIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [lpu  nosiBrneHum
BHELUHWUX NOBPEXAEHWIN N3genusa unu kabens nutaHus, CBA3N HeobXxo-
AMMO 06paTUTLCA B CEPBUCHbLINA LEHTP UMM pPerMoHanbHoe npeacTaBu-
TENbCTBO AN OnpefeneHnss BO3MOXXHOCTU ero AanbHeMnwwen aKcnmnya-
Tauum.

B npouecce akcnnyataumMm pacxogoMepa He pexe OOHOro pasa B rof
Heo6xo4MMO NPOBOAUTL NPOMUNAKTUYECKMIA OCMOTP BHYTPEHHErO Ka-
Hana [P Ha Hannume 3arpsisHeHUn U/unu oTnoXxeHun. [JonyckaeTtcsa
HanuMyue nerkoro Haneta, KOTOPbIM AOSMKEH CHUMATbCA C NMOMOLLbHO
YNCTOW MATKON BETOLLMN, CMOYEHHON B BOAE.

Mpn HanuMuun 3arpsasHEHNn U/MNM OTNOXEHUI OpYroro Buaa nmMbo
MUX CyLEeCTBEHHOW TOMLWMHbI HEeobXoAMMO NPOU3BECTU OYUCTKY MNO-
BepxHocTu NIMP n oTnpasBuTb pacxogomep Ha BHEOYEPEOHYHO MOBEPKY.

OumnCTKy OTNOXEHUIN B 3TOM Crly4yae peKkoMeHOyeTcsi NMpOBOAWTb
cpasy ke nocrne M3BreyYeHus pacxogomepa u3 TpybornpoBoga ¢ nomMo-
LL{blO0 BOAbI, YNCTOW BETOLUM M Heabpa3nBHBLIX MOKOLLUX CPEACTB.

3anpewaeTca npu o4YncTke orTnoxeHumn npombiBatb MNMNP nop
cTpyen xupgkoctu nmbo norpyxatb MNP B XxuakocTb, Aaxe 4vac-
TU4yHo!

[Mpn oTnpaBke pacxogoMepa Ha MOBEPKY WM B PEMOHT HEOOXOAMMO
nocre gemMoHTaxa O4YUCTUTb BHYTpPeHHUU kaHan MNP ot oTnoxeHun,
06pa3oBaBLUMXCA B MpoOLiEeCCe IKCnfyaTauumn, a Takke OT OCTaTKOB pa-
6o4yen xumgkoctn. OcTaTKM arpecCUMBHOMN XUAKOCTU OOJKHbI ObITb
HEeUTPann3oBaHbLI.

Mpn MOHTaxe M OeMOHTaxe pacxodoMepa HeoOXOAMMO PYKOBO-
[ICTBOBATLCSA MHCTPYKLMEN MO MOHTaXy pacxogomepa.
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OTtnpaBka pacxogomepa ans nposedeHuss NoBepkn NnMbo pemMoHTa
AOSPKHA NpomM3BOAUTBCA C MacnopTom pacxogomepa. B conposoau-
TenbHbIX OOKYMEeHTaxX HeobXxo4MMO yka3sblBaTb MOYTOBbIE PEKBU3UTDI,
TenedoH M dakc oTnpaBuTens, a Takke cnocob m agpec obpaTHon
AOCTaBKMW.

3.2. NNoBepka

Pacxogomep-cyeTunk anektpomMarHutHeln «B3JIET OM» npoxoaut
NepBUYHYIO MOBEPKY NPW BbINyCKe U3 NPOM3BOACTBA U NOCME PEMOHTA,
nepuognyeckne — B Npouecce aKcnnyatauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomepa NPon3BOAUTCSA B COOTBETCTBUU C LOKYMEH-
ToM «Pacxogomep-cyeTyumnk anektpomarHuTHbin «B3JIET OM». Pyko-
BOACTBO Mo akcnnyaTaumn. Yactb II» WKCO.407212.004 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCIMNOPTUPOBAHUE

4.1. Pacxogpomep «B3JIET OM», ykoMnnekToBaHHbIN B COOTBETCTBUU C 3a-
SIBKOW, YNaKoBblBAaeTCA B WUHAMBUAOYyanbHYy0 Tapy kKateropuu KY-2 no
FOCT 23170 (kopobKy M3 rodopmMpoOBaHHOrO kKapToHa NMbo AepeBAHHBIN
Aawmk). Tyga ke noMmeLLaeTcs aKennyaTalmMoHHas JOKyMeHTaums.

an/ICOeﬂ,I/IHVITeJ'IbHaH apmMmaTtypa nocCTtaBlideTCd B OoTAenbHON Tape
POCChINbIO NN B c6ope Ha OOUNH NN HECKOJIbKO KOMIMJIEKTOB.

4.2. XpaHeHue pacxogomMepa LOOSMKHO OCYLLEeCTBNATLCA B YNakoBKE U3roTo-
BUTENS B CyXOM OTannBaemMoMm nomMeLleHnn B cOOTBETCTBUMN C Tpebo-
BaHuamu rpynnsl 1 no FOCT 15150. B nomelwleHnn ons xpaHeHUss He
AOIMKHO 6bITb TOKOMPOBOASALLEN NbINX, MApOB KUCNOT U LWeNnoYven, a
TaKXe rasos, BbI3bIBAKOLLMX KOPPO3UIO U pa3pyLUAoLLNX N30NALMIO.

Pacxogomep He TpebyeT cneumnanbHOro TeXHUYeckoro obenyxuea-
HUSI NPU XpaHEeHUN.

4.3. PacxogomMmepbl MOryT TPaHCMOPTUPOBATLCA aBTOMOOUIbHbLIM, PEYHbIM,
Xenes3HoO0POXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepMmeTu-
3MpOBaHHbIX OTCEKOB) NP COBMIOAEHNN CneayoLnX YCNOBUNA:

- TPAHCMOPTMPOBKA OCYLLLECTBNSETCS B 3aBOACKON Tape;

- OTCYTCTBYET Nnpsimoe BO34enCTBue Braru;

- TemnepaTtypa He BbIXOAUT 3a npeaensl oT MuHyc 25 o 55 °C;

- BNaXXHOCTb He npeBbiwaeT 95 % npu Temnepatype go 35 °C;

- Bubpaums B gananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm unum
yckopeHuem 1o 49 m/c;

- yaapbl CO 3Ha4YeHNeM NUKOBOro yckopeHusa 0o 98 M/CZ;

- YNIOXXEHHbIE B TPAHCNOPTE U3genusa 3akpenneHbl BO n3bexaHve nage-
HUS U coyLapeHun.
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NMPUNOXXEHUE A. Bug coctaBHbIX YacTen pacxogomepa
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* - cnpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4uu);, 2 — 6510k usmepeHusi; 3 — rnep8uYyHbIU
npeobpazogamersb pacxoda, 4 — 3auwumdble Konbua, 5— 2epmoegod
kaberns cessu; 6 — 2cepmMoeeod kabersisi numaHusi; 7 — anekmpu4yeckue
MpPOB8OOHUKU Orisi coeduHeHus1 kopriyca OMP ¢ mpy6ornpogodom; 8 —
3/71eKMpOoO0kI.

Puc. A.1. Bug pacxogomepa o6LenpoMbILLIEHHOrO UCNOJSTHEHUA
MPO®PU-212MO ¢ 3alWUTHLIMU KONbLaAMM.
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Ta6nuua A.1. MaccorabapuTHble XapaKTepUCTUKU pacxog4oMepoOB UCNOJTHe-

HuK NMPOPU-x12MO, -x11MHU, -x12MA TMnopasmepoB

Dy10...Dy150
L, mm . Macca,
Dy, Mm D*, Mm D1*, mm c Ges H, He Oonee,
3alUTHLIMY 3aLUUTHBIX MM .
KonbLammu Koneu,
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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* - cNpaBOYHbIN pasmep
1 — uHOukamop (npu Hanu4uu);, 2 — 6510k usmepeHusi; 3 — nep8uyHbIU
npeobpaszogamersb pacxoda; 4 — 3awWumHble Konbya, 5 — 2epmoegod
Kabens cessu; 6 — 2epmMoeeo0 Kabesisa numaHus; 7 — afnekmpudyeckue
MpPOB8OOHUKU Orisi coeduHeHus1 kopriyca OMP ¢ mpy6ornpogodom; 8 —
OoriosIHUMeE IbHbIU 3a3eMsisrowul anemeHm; 9 — 3neKkmpoobI.

Puc. A.2. Bug pacxogomepoB ucnonHeuun NMNPOPU-222MO, -221MHU, -222MA
TunopasmepoB Dy20...Dy150.

Tabnuua A.2. MaccorabapuTHble XapakTepUCTUKN PacXxog0MepOoOB UCMOSIHe-
HUM MPODPU-x22MO, -x21MU, -x22MA TUnopasmepoB

Dy20...Dy150
L™, Mm Macca,
Dy, MM D*, mm D:*, Mm c be3 H*, mm He Oonee,
3alWMTHLIMW | 3aLMUTHbIX Kr
KonbLamm Koneu,
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 — 6510k u3smepeHus; 2 — reps8uyHbIl rnpeobpasosamersnb pacxoda;
3 — 3awumHsbie Konbua; 4 — eepmossod Kabess ces3u; 5 — eepmoseod
kaberns numaHusi; 6 — 3neKkmpu4yeckue rnpo8oOHUKU Orii cOeOUHEeHUS
kopryca SMP ¢ mpy6onpogodom; 7 — arnnekmpoodsl; 8 — pbiM-6051m.

Puc. A.3. Bug pacxogomepoB ucnonHenun MNPO®U-122MO, -121MU, -122MA
Tunopasmepos Dy200, Dy300.

Tabnuua A.3. MaccorabaputHble XxapakTepUCTUKN pacxogomMepoB
ucnonHeHnn MPODPU-x22MO, -x21MHU, -x22MA TunopasmeposB

Dy200, Dy300

Macca,
Dy, Mmm D*, Mm D:*, MM L*, MM H*, Mm He Gornee,
Kr
200 258 358 362 464 59,0
300 362 485 514 581 120,4

41



BX0f BXOR = [
YNPABNEHMSA \ < CEPB.
e — 2 1
BbIXOA 1 ol == %
+ X )
PEXUM | J1 | J2 — s 1
PAB. | — |- - ™ ™
BbIXOA 2 -
HACTP. | — | + + > 2 %
CEPB. |+ |- GND -
RS-485 | A/DATA— 5
B/DATA+ 2zt
y — [
2B+ BbIXOA + %
— 32
ole HACTP.
\ C IxpP1 7
O O
TMUTAHUE — pasbem nodknoyeHusi kabens numaHusi =24B;
J1 — KoHmakmHas napa paspeuweHusi MooughuKkauyuu CepBUCHbIX
rnapamempos;
J2 — KOHMaKkmHas napa paspeweHuss Moougukauuu Kanubpo8oYHbIX
rnapamempos,
SK1 — nepeknwyYyamesnb ycmaHOBKU pexuma pabombl MOKO8020
8bIX00a;

SK2 — nepekrnodyamernb ycmaHOB8KU pexuma pabombl OKOHEYHO20
KackaOa yHugsepcasibHo20 8bixo0a Ne1;
SK3 — nepekrnodyamernb ycmaHO8KU pexuma pabombl OKOHEYHO20
KackaOa yHugsepcasibHo20 8bixo0a Ne2;

XP1 — pasbem nodknoYeHus wriedgha modyrs uHOUKayuu;
XT1 — KoHmakmHas Kkoriodka uHmepgetca RS-485;

XT2 — KoHMakmHasi Korio0Kka yHusepcarsibHo20 8bixolda Ne1;
XT3 — KoHMakmHas Korooka yHusepcarsbHo20 8bixo0a Ne2;
XT4 — koHMakmHas Korio0ka exo0a yrpasesieHus;
XT5 — KoHMakmHasi Korio0ka MoKo8020 8bIx00a.

Puc. A4. Bug 6noka mamMepeHMss ¢ moayrieM KOMMyTauuMu (KpbllKa

nokasaHa).
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) BOPOTHUKOBOE UCMOSHEHNE [) YCUNEHHOE UCMNOSNTHEHnE

1 — 3awjumHoe KosmbUo; 2 — hymepoekKa.
Puc. A.5. Bug MNMNP ¢ 3awmTHBIMK KONbLUAaMN Pa3HbIX UCMOJTHEHUMN.

3awunTHble Komnbua OTOOMHOro ucnonHenuns (puc.A.5B) MoryT ycTa-
HasnmeaTtbcs B AMP, ncnonb3dyemble Ans U3MepeHns pacxoaa CuUrbHO
abpasvBHbIX XMOKOCTEN, YCUNEHHOro ucnonHenuns (puc.A.5a) — 8 OMP
ANsi U3MEPEeHNsi pacxoaa CUMbHO arpecCUBHbIX XUOKOCTEN.

3awmnTHbIe KonbLa pasHbIX UCMOMHEHMI MOTYT TaKke CHabxaTbcs
AONOSTHUTENbHBIM 3a3eMnalWwmMM  aneMmeHTom (puc. A.2) ana obecne-
YeHUs1 ANEKTPUYECKOrO KOHTaKTa B pacxogomepax, MOHTUPYEMbIX B
nnacTukoBble (MeTannonnacTMkoBbie) TPy6onpoBoabI.
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NMPUNOXEHUE B. Cxembl BXxoaa v BbIXo40B

6.1. YHuBepcanbHbie BbIXoAabl

Ona obecneveHns CONPsXKEHUA C PasfMYHbIMU TUNAMW MPUEMHU-
KOB OKOHeuHble Kackagbl BbixogoB bW (puc.b.1) moryt paboTaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO MCTOYHMKA NUTaHWUA (ak-
TUBHbIA PEXWUM), TaK U OT BHELLUHEro MWCTOYHUKA NUTaHUS (NacCUBHbLIN
pexum). TunoBas NocTaBka — MACCUMBHbBIA PEXUM paboTbl OKOHEYHbIX

KacKaJoB.
+3,3B +5B

SK2 (SK3) 100 Om |

1

q | I
D ! —° GND

—)’_o
TSOUT+ (DIR+)
= ng ¥

DOUT TSOUT- (DIR-)

Puc. 5.1. Cxema OKOHe4YHOro Kackafa yHMBepcasibHbIX BbIXOOO0B.

lMoaknyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY UCTOYHWUKY Mu-
TaHus + 5 B ocywectBnsgeTca C NOMOLLbK nepeknoyaTenen SK2 u
SK3 Ha nnate kommyTtaumn b.

B akTMBHOM pexume HanpsXeHue Ha BbIXo4e Npu OTCYTCTBUN UM-
nynbca, a Takke COOTBETCTBYOLEE YPOBHIO BbICOKMM B NOrmyeckom
pexvme MoxeT ObiTb oT 2,4 go 5,0 B. MNpun Hannummn nmnynbca u npu
ypoBHe HU3KUM B NOrMYeckoM pexumme — HarnpsbkeHue Ha BblXOAe He
6onee 0,4 B. PaboTa BbIxo4a B akTUBHOM pexunme OonyckaeTcs Ha Ha-
rpy3Ky ¢ conpotmeneHnem He meHee 1 KOM.

B naccvBHOM pexume gonyckaeTcs NUTaHue OT BHELUHEro UCTOoY-
HUKa Hanps>KeHNWeM NOCTOAHHOro Toka ot 5 o 26 B. Npu aTom amnnu-
TyAa BbIXOAHbIX MMMYNbCOB OrpaHMyYnMBaeTCsa HanpshkeHnem cpabaTtbl-
BaHWA cynpeccopa Ha ypoBHe 15 B. [lonycTumoe 3HayeHue KOMMyTu-
pyemMoro Toka Harpy3ku He 6onee 150 MA.

[nnHa nuHuM cBA3K Ans yHMBepcanbHbIX Bbixogos — A0 300 m.
B.2. TokoBbIV BbIXOA

TokoBbIn BbIxog BU (pnc.b.2) moxeT paboTaTb Kak npy NUTaHuu ot
BHYTPEHHEro pa3BA3aHHOMO WUCTOYHMKA MUTAHUSA (8KTUBHBLIN PEXUM),
Tak U OT BHELLUHEro WCTOYHMKA NUTaHUSA (MaccmBHbIM pexum). MNepe-
KntoveHne pexunma paboTbl TOKOBOrMoO BbIXOA4a OCYLLECTBASETCS Npu
nomowm nepeknovatena SK1 Ha nnate mogyns kommyTtauuu. B nac-
CVYBHOM peXume AOoMNyCTUMbIN AMana3oH HanpsXKeHWs BHELUHero nuta-
Hus oT 24 o 40 B.
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TokoBbI BbIxog BU MoxeT pabotaTtb Ha Harpysky COnpoOTMBREHN-
em o 800 Om.

Honyctumas anvHa kabensi cBs3u No TOKOBOMY BbIXOAy onpene-
NAETCs CONPOTUBNEHMEM FIMHUN CBS3U. [py 3TOM CyMMa BXOAHOFO CO-
NPOTUBMEHUS NPUEMHMKA TOKOBOIO CUrHarma v conpoTUBMNEHUS NUHUU
CBSI3W He [JOJKHa NPEBbIWAaTb YKa3aHHOr0 CONMPOTUBIIEHNSI HArpy3Kku.

+24B
GND

1
3

O

LOOP- I|_OUT+ (4..20mA) _

|_OUT- (4...20mA) _

Puc. b.2. Cxema TOKOBOro Bbixofja pacxogomepa

6.3. Bxog ynpasneHua b
Cxema Bxopga ynpasrneHus B npuBegeHa Ha puc.B.3.

+338B 330 Om
. Sk PULLUP _ yoo
BUTTON 3300m  gyTTON
S T XT4/2
=Y ) X®
GNDE _ yr4/3

Puc. B.3. Cxema BxoagHoro kackaga BW.

B kavectBe ynpasnsowero curHana Ha Bxop B uenb XT4/2-XT4/3
AOJTKHbI nogaBaTbcsa uMnynbebl Toka (0,5-20) MA.

B oTcytcTBMM ynpaBnsoLwero curHana ToKk B Lienu A4ormkKeH bbiTb He
6onee 0,2 MA.

YnpaBngoLwmin curHan MoXeT Takke (oOpMMPOBaTLCH 3aMblKaHNEM
KOHTaKkTOB XT4/1 n XT4/2 (Hanpumep, C NOMOLLbIO KHOMKK) NpyU CONpo-
TMBMNEHNN BHELLHeN uenu He 6onee 100 Om.

B oboux cnyyasx obecneuMBaeTcs ranbBaHMYecKass pasBsi3ka
BXOHOW Lienu.
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NMPUNOXEHUE B. UCTOYHMK BTOPUYHOIO NUTaHUA

1
) 0/64 ) H
2 - N
| +V -V 0
\o T
+V OK
O 35 * )
90 * +V ADJ l
1
3
——_ \z N L
22
\ 4 - -
i/ \K
aor D> | 100 -
a) Bug cnepeau 6) Bug cboky

* - cnpaBOYHbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/I00KU 8bIXOOHO20 HarnpsixeHust =24 B; 2 —
€8emoOUOOHbIU UHOUKamop BKIIYEHUs] UCMOYHUKa 8MmMOopuUYHO20
numaxusi; 3 — 8UHM 3a3eMsieHus; 4 — 8UHMbI KOHMaKMmMHOU KOJI00KU
nooKMoYeHus1 HarnpsixeHusi numanusi ~220 B 50 'y (L — nuHus, N —
Heumparb); 5 — cepbea 0 0c80b60XX0eHuUs 3awiesiku; 6 — 3awjesika ons
KpenneHusi Ha DIN-pelke.

Puc. B.1. UcTOYHUKK BTOPpUYHOro nutaHusa cepum ADN-1524 (=24 B 15 BT).

46



NMPUNOXXEHUE I'. HacTponka KOHTpoOnsA 3anofiHeHUAa Tpyodonpo-

ApxaHrenbck (8182)63-90-72
AcTaHa +7(7172)727-132
Benropop (4722)40-23-64
BpsiHck (4832)59-03-52
BragmsocTok (423)249-28-31
Bonrorpapg (844)278-03-48
Bonorga (8172)26-41-59
BopoHex (473)204-51-73
EkaTtepuHObypr (343)384-55-89
UBaHoBo (4932)77-34-06
Wxesck (3412)26-03-58
KaszaHb (843)206-01-48

BOoAa

B pacxogomepe HC no kputeputo «nyctas Tpyba» guarHoctmpyer-
Cs1 MNPV NPEBbILLEHNN YPOBHSA 30HAMPYIOLLEro CUrHana, nogaBaemoro Ha
3MEeKTPOAbl, Hag NOPOroBbIM 3HAYEHMEM, 3anuCaHHbIM B pacxogomep
no pesynbTatam KanubpoBku Ha nyctom Tpybonposoge. [loporoBoe
3Ha4yeHue curHana paccyMTbiBaeTCHd Kak coTas 4YacTb OT 3TarloOHHOro
(kanMbpoBo4YHOro) 1 oTobpaxkaeTcst B NpoueHTax B nporpamme «MoHu-
Top Banet NMpodun M».

Mpu paboTe ¢ XKUAKOCTAMU, OTNMYHBIMU MO AMEKTPUYECKOW NPOBO-
AVMOCTW OT BOOOMPOBOAHOM BOAbI, PEKOMEHOYEeTCs NPOBECTN KOPPEK-
LMo 3Ha4YeHus1 nopora cpabaTbiBaHMsA NO crieayroLLein MEeTOAMKE.

1. Y6eautbcs, 4yto TpybONpoBOL LENMKOM 3anosTHEH M3MepsieMon
XUOKOCTbIO.

2. lNepeBectn pacxogomep B pexum CEPBWC, yctaHoBuB nepe-
MbIYKY Ha COOTBETCTBYHIOLLYIO KOHTaKTHYIO Mapy Ha nnarte moay-
nga kommyTaumm bU (pnc.A.4).

3. lNogknioynTtb pacxogoMep K NepcoHaribHOMY KOMMbKOTEPY Mo
nHTEpency RS-485.

4. 3anyctutb nporpammy «MoHutop Banet lNMpodgu M». Ha Bknag-
ke U3mepeHna B obnactm UsmepeHmsa npounTtaTb 3HA4YeHME
napameTtpa MT (Tekywiee noporoBoe 3HayYeHWe curHana) B yc-
NOBHbIX eguHuLax (Hanpumep, 32).

5. Ha Bknagke Hactpowku / MT npountaTbh 3Ha4yeHne napameTtpa
3HayeHue (3TanOHHOE 3HAYeHue 30HOUPYIOLEro curHana) B
YCIOBHbIX eauHuuax (Hanpumep, 318).

6. PaccuuMtatb HOBOE MOPOroBOE 3HAYeHWe curHana ang mame-
pAEeMOM XUAKOCTU No hopMyre:

KT+0,5- (Ke - KT)

Ka
roe 1 — HOBOe NOPOroBoe 3Ha4YeHne curHana Ha nycTom
TpybonpoBoae B NpOLEHTaXx;
Ka — aTanoHHoe (kanMbpoBOYHOE) 3HA4YEHME 30HAMPYIOLLIErO
CuUrHana B YCIOBHbIX €AUHULAX;
KT — TeKyLLiee NOporoBoe 3Ha4yeHne curHana B YCNOBHbIX
eanHNLax.

7. Ha Bknagke Hactpowuku / MT ana napametpa Mopor,% 3anu-
caTb paccyuMTaHHoe no popMyrie HOBOE MOPOroBOe 3Ha4eHue
curHana Ha nyctom TpybonpoBoge.

8. lNepeBectn pacxogomep B pexum PABOTA, cHaB paHee ycTa-
HOBMEHHYI NMEepPeMbIYKY C KOHTAKTHOW napbl Ha nnate moayns
kommyTaumn BU.

M= -100%,

Mo Bonpocam npoaax n noaaepXKku obpawanTtechb:

KanvHuHrpap (4012)72-03-81 HwxHuia Hosropog (831)429-08-12 CwmoneHck (4812)29-41-54
Kanyra (4842)92-23-67 HoBoky3Heuk (3843)20-46-81 Coum (862)225-72-31
KemepoBo (3842)65-04-62 HoBocunbupck (383)227-86-73 CraBpononb (8652)20-65-13
Kupos (8332)68-02-04 Open (4862)44-53-42 Tsepb (4822)63-31-35
KpacHopap (861)203-40-90 OpeHbypr (3532)37-68-04 Tomck (3822)98-41-53
KpacHosipck (391)204-63-61 MeH3a (8412)22-31-16 Tyna (4872)74-02-29
Kypck (4712)77-13-04 Mepwmb (342)205-81-47 TiomeHb (3452)66-21-18
Nuneuk (4742)52-20-81 PocTtoB-Ha-[oHy (863)308-18-15 YnbsHoBck (8422)24-23-59
MarnuToropck (3519)55-03-13 PsaszaHb (4912)46-61-64 Ydha (347)229-48-12
Mocksa (495)268-04-70 Camapa (846)206-03-16 YensbuHck (351)202-03-61
MypmaHck (8152)59-64-93 CaHkT-MNeTepbypr (812)309-46-40 Yepenosey (8202)49-02-64
HabepexHble YenHbl (8552)20-53-41 — CapartoB (845)249-38-78 Apocnaenb (4852)69-52-93

cant: www.vzljot.nt-rt.ru || an. noura: vzi@nt-rt.ru
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