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HacToswmn AoKyMeHT pacnpoCTpaHSeTCsl Ha pacXxO4oMep-CHETUMK
anekTpomarHuTHbin «B3JIET OM» mogudumkaumm MNPO®U (nanee —
pacxogomep) U npegHasHadeH Ansi O3HAKOMIEHUA C YCTPOMCTBOM U
nopsiaKoM aKcnyatauum pacxogomepos ncnonHeHnin NPOGN-112MO,
-122MO, -212MO, -222MO, -111MW, -121MWU, -211MU, -221MWU,
-112MA, -122MA, -212MA, -222MA. YacTtb | cogepxut TexHuyeckoe
onucaHue 1 NopsaoK NCNONb30BaHUA pacxogomepa npw aKcnyaTaumm,
yacTb || — meToanky nosepku.

B cBsA3n ¢ nocTtosiHHOM paboTon NO yCOBEPLUEHCTBOBAHMIO Npubo-
pa B pacxogoMepe BO3MOXHbl OTNINYMS OT HacTOSLWEro pykoBOACTBA,
He BMUSIOLWNE HA METPONorMyeckue xapakTepucTukm n gyHKUMOHas b-
Hble BO3MOXXHOCTU Npunbopa.

MEPEYEHb MPUHATbLIX COKPALLEHWNN

Dy - AMameTp YCMOBHOIo Npoxoaa;

B - BrNok namepeHus;

KKW - xuagkokpuctannuyieckmin tHankaTop;
MK - NepcoHarnbHbIA KOMMNbIOTEP;

MNP - nepBU4YHbIN Npeobpa3oBaTenb pacxoaa;
O0C - anekTpoaBwxyllasi cuna;
OMP - anekTpoOMarHUTHbIN pacxogomep.

* % %

* Pacxodomep-cHyemyuk anekmpomagHumHbili «B3JIET OM» 3apeasucm-
puposaH 8 [ocydapcmeeHHOM peecmpe cpedcmes uamepeHul P® nod
Ne 30333-10 (ceudemenbcmeo 06 ymeepxdeHuu murna cpedcme us-
mepeHuti RU.C.29.006.A Ne 40672).

* Pacxodomep-cuemyuk anekmpomazHUmMHbIt «B3JTIET OM» coomeem-
cmeyem mpebosaHuUsiM HOpMamueHbIX OOKYMEHMO8 M0 3/1eKmpomae-
HUMHoU coemecmumocmu u 6esonacHocmu.

» Pacxodomep-cyemyuk «B3JIET OM» coomeemcmgyem mpebosaHusim
caHUMapHO-3MuUGeMUOI02UYEeCKUX rpasusl U HOpMamueos.

* Pacxodomep-cuemyuk «B3JIET OM» paspeweH K npumMeHeHuro Ons
ydema mernioHOCUMmess 8 8005IHbIX cucmemax mernnocHabXeHusl.

* Pacxodomep-cuemyuk «B3JTIET OM» coomeemcmayem mpebogaHusiM
cucmembl 00bposoibHOU cepmugbukayuu «lasnpomcepmy.

YpocTtoBepstowme JOKYMEHTbI pa3MeLLeHbl Ha cante wWww.vzljot.ru
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FTAPAHTUU USTOTOBUTENA

|. M3roToBMTENb rapaHTMpyeT COOTBETCTBME TEXHUYECKUM YCIOBUAM pac-
xogomepoB «B3JIET OM» ucnonHeHun NMPOPU-xx2MO B npegenax
rapaHTumMHoro cpoka 28 mecsiueB u ucnonHeHun MPODU-xx1MU,
MPODU-xx2MA B npeaenax rapaHTUMHOrO cpoka 15 mecsiueB C gatbl
nepBMYHON NOBEPKN NpW COBMOAEHM CReayLmMX YCNOBUNA:

a) XpaHeHwe, TpPaHCMOPTUPOBAHME, MOHTaX W 3JKCNnyataunsa uagenus
OCYLLEeCTBNATCA B COOTBETCTBMM C 3KCMNSlyaTaunoHHOM OOKYMeHTauu-
en Ha u3genve;

6) MOHTaX U nNyckoHanago4Hble paboThbl BbIMNOMHEHbI B TeYeHne 15 mecs-
LieB C AaTbl NEPBUYHON NOBEPKM C OTMETKOM B NacnopTe U3genus;

Mpn HecobnogeHun ycnoBua nyHkTa |6 rapaHTUAHBIA CPOK 3KcnyaTaumm
coctaBnseT 15 mecsaueB C JaTbl NEPBUYHON MOBEPKN U3OENUS.

NMPUMEYAHWE. OaTta BBOA4A M3genusi B SKCcnnyatauuio 1 gata no-
CTaHOBKM Ha CepBUCHOE OB6CNyXMBaHME YKa3biBalOTCHA B nacrnopte Ha
nsgenve B pasgene «OTMeTKM O npoBedeHuM paboT», 3aBepsArTCA
noanNuUCbo OTBETCTBEHHOIO NMLA U NeYaTbio CEPBMCHOrO LIEHTpPA.

[I. FapaHTUNHBIN CPOK NpoaneBaeTca Ha BPeMs BbINOSTHEHUSA rapaHTUNHO-
ro pemoHta (6e3 yyeta BpeMeHW ero TPaHCrNOpTUPOBKWU), €Crnn CPOK
npoBeAeHUs rapaHTUAHOIO PEMOHTa MPeBbICUST OOUH KaneHAapHbIN
mMecsy,.

N3roTtoBuTENDb HE HECET rapaHTUiHbIX 00Si3aTenbCTB B CreayHLLmMX
cnyyasx:

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

2

n3genne nmeet MmexaHn4yeckme noBpexgeHus,;

B) M3Oenne XpaHuIocb, TPaHCNOPTUPOBANOCk, MOHTUPOBANOCh MIN 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI aKcnnyaTauMOHHOW Ao-
KyMeHTauumn Ha nagenve;

F) OTCYTCTBYET U NoBpeXaeHa nnomba c noBepUTESIbHbIM KIenmowm;

A) nsgenue nnun ero coctaBHasa YacTb NnogBepranocb pasdopke unu gopa-
ooTke.

* % %

HEI/ICI'IpaBHOG mnsgenne ana BbINOJIHEHUA FapaHTI/IVIHOFO peMOoHTa HanpasB-
AeTcAa B peFI/IOHaJ'IbeIﬁ WK rosIOBHOM CepBMCHbIVI LEeHTP.

MHpopmaumsa no cepBrCHOMY OBCNyXmBaHWIO NpeacTaBrieHa Ha cante
http: www.vzljot.ru B pasgene lNMopnepxka/ CepBuc.
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1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk anektpoMmarHutHoln «B3JIET OM» npeagHasHa-
YeH Onsa M3MepeHus cpegHero obbeMHoro pacxoga n obbema pasnuy-
HbIX 3NEKTPONPOBOAALLNX XUOKOCTEN B LUMPOKOM AMana3oHe Temnepa-
TYP 1 BA3KOCTEN B pPasnn4YHbIX YCNOBUSAX SKCNIyaTaLumu.

Pacxogomepbl «B3JIET OM» MoryT npuMeHsTbLCA B 3HEpreTuke, B
HedTe-, raso- u ropHogobbIBalOWEN NPOMBILLSIEHHOCTU, KOMMYHarlb-
HOM XO35ICTBE, YePHOM U LIBETHOW MeTannyprum, XMMnM4eckon, Hedre-
nepepabartbiBatoLLEN, LIENSONO3HO-0YMaXKHOW, NULEBON U APYruX OT-
pacnax npoMbIWNeHHOCTN. PacxogomMepbl MOTyT MCNONb30BaThCA B CO-
CTaBe pasfiMyHbIX KOMMNMEKCOB, M3MepuTenbHbix cuctem, ACY Tl u T.n.

Pacxogomepbl MOryT ycTaHaBNMBaTbCA Kak B MeTanimnyeckme, Tak
N B NNIaCTUKOBbIE (MEeTannonnacTMkoBbie) TpybonpoBoabl.

Pacxogomepsbl-cyeTunkn anektpomarHutHole «B3JIET OM» moaundum-
kauum NMPODU B 3aBUCMMOCTM OT UCMOSTHEHUS U NPOrpamMMHO 3ajaH-
HbIX PyHKUMI MOryT obecneyvnBaTh:

n3mepeHue cpegHero o6bLEMHOro pacxoda mnpu nNpsAMoM U obpaTHOM
HanpaBneHUn NoTokKa;

- onpepgeneHve obbema HapacTalLWmM UTOrOM OTAENBHO AN NPSIMOro U

obpaTHOro HanpasneHns MOToKa, a Takke Ux anrebpanyeckon CyMMbl C
y4eTOM HarnpaBreHus NoTokKa;

[031pOoBaHMe NpeaBapuTenbHO 3aaHHOro 3HavyeHust obbema XUAKo-
CTU UMK [03MPOBaHUE B PEXMMe «CTapT-CTOM» WU onpeaeneHne npu
3TOM BEeNMYMHbI OTMEPEHHON O03bl, BPEMEHW A03MPOBaHUS U pacxoaa
B NpoLiecce J03MPOBaHUS;

- UHOWKaUMKO pe3yrbTaToB M3MepeHVIﬁ N HeLWTaTHbIX cmyau,mﬁ;

- BbIBOA4 pe3ynbTaToB W3MEPEeHW B BWAE TOKOBOro, WMMYSbCHO-

4YaCTOTHOIO N NOrM4eCckoro CUrHaros,

- COXpaHeHNe B 3HEProHe3aBUCUMOM MaMsiTU YCTAHOBOYHbIX MapameT-

pOB;

- aBTOMaTUYECKUN KOHTPOJIb N UHOUKAUUIO Hanmyna HewTaTHbIX CUTya-

LM N OTKA30B;

BbIBO, M3MEPUTENbHOW, OMArHOCTUYECKOW, YCTaHOBOYHOW W OpPYron
nHpopmauum Yepes nocnegoBaTtesibHbIn MHTEPdenNnc RS-485;

- 3allnTy YCTAHOBOYHbIX OaHHbIX OT HECAHKLUNOHUPOBAHHOIO AOCTYMNa.

Pacxogomep Takke MOXET KOHTPONMpoBaTb 3anofiHEHWUE pr60-
nposoAa XNAKOCTbHO.



1.2. TexHn4YeCKne xapakTepPUCTUKHU

1.2.1. 3HavyeHna Haubonbliero Quaus M HaMMeHbLEro Quauw U3MEPSIEMbIX
cpeaHnx 06beMHbIX pacxodoB ANS pasnMyHbIX ANamMeTpOoB YCITOBHOMO
npoxoAa (TunopasMepoB nepsuYHOro npeobpasosartens pacxopa) Dy
npvBeaeHbl B Tabn.1.

Tabnuua 1
O6o3Ha4eHne
3HayeHne napameTpa
napameTpa
Dy, MM 10 |15 20| 25132 (40 (50| 65 | 80 [100(150|200|300
Qa6 M3/H 3,40 | 7,64 [13,58(21,23 (34,78 (54,34 (84,90 143,51217,3|339,6 764,1| 1358 | 3056
Quaum 110, M3/Y 0,34 [0,764]1,358|2,123|3,478 5,434 | 8,49 |14,35|21,73| 33,96 | 76,41 [ 135,8| 305,6
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, M2/4 | 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

- Quanm.1/10 » Qnaum.1/80 , Quaum.1/150 — HAUMEHBLUNIA N3MEPSEMbIN Ccpea-
HUN 06BEMHBIN pacxon Afnsi pacXogoMepoB C KO3 dUUMEHTOM nepe-
KpblTna ananasoHa 1:10, 1:80 1 1:150 cooTBETCTBEHHO.

1.2.2. HyBCTBUTENBHOCTb pacxogomMepa no ckopocTtn notoka — 0,02 m/c.

1.2.3. NMapameTpbl KOHTPONNPYEMOWN XUOKOCTH:

1.2.5. XpaHeHune yCTaHOBOYHbIX JaHHbIX:

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

- CKOpOCTb noToka — o 12 m/c.

- Temnepatypa — ot muHyc 10 go 150 °C npu dyTepoBke hToponnacTtom
n ot mmnHyc 10 go 70 °C npu doyTepoBKe NONNypeTaHOM;

- paeneHue B Tpybonposoae — o 2,5 Mrla.
1.2.4. Bxoabl 1 BbIXOAbl BHELLIHUX CBA3EMN:

- YHMBepcarnbHble BbiIxoabl — 2;
- BXOZ4 ynpaBneHust — 1;

- TOKOBbIM BbiIxod — 1 (No 3akaay);
- nHTepdenc RS-485 — 1.

- XXypHan cepBu1CHbIX gaHHbIX — 8o 1000 3anucen;

- XXypHan HacTpoe4HbIx gaHHbIX — Ao 8000 3anuncen.

CpoK COXpaHHOCTU YyCTaHOBOYHOM MH(popMaumm B pacxogomepe
npv OTKNKOYEHNN BHELLHEro NUTaHna He MeHee 1 roga.

1.2.6. QnekTponutaHme pacxogomepa:

- HanpshxeHue nNuTaHusa — cTabunmanpoBaHHOE HanpsiKeHUe NOCTOSAHHO-
ro Toka 3HadeHvem u3 guanasoHa (22-25) B ¢ ypoBHeM nynbcaumm He
oonee +1,0 %. Nutanmne ot cetn 220 B 50 'y moxxeT obecneymBaTbCA C
MOMOLLIbIO UICTOYHMKA BTOPUYHOIO MUTaHUSA, NOCTaBMSAEMOro rno 3akasy
(MpwunoxeHwne B);



- noTpebnsiemasn MOLLHOCTb — He Bonee 5,0 BT.
1.2.7. QkcnnyaTtaumoHHble napamMeTpbl:

- cpeaHsast HapaboTka Ha oTkasd — 75 000 v;

- CpeaHuI CpoK cryx0Bbl — 12 ner.

1.2.8. Pacxogomep cootBeTcTBYeT TpebosaHmsam TOCT P 52931 no ycTton-
YNBOCTU:

- K KNlMMaTU4eCckMM BO3gencTBusamM — rpynne B4 (ananasoH Temnepatypbl
oKkpyxatowero Bosgyxa ot 5 go 50 °C, oTHocuTeNbHaa BAaXHOCTb He
6onee 80 % npu Temnepatype o 35 °C, 6e3 KkoHgeHcaumu Brarun);

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

CTeneHb 3alWuTbl pacxooMepa CcooTBeTCcTByeT koay IP65 no
FOCT 14254.

1.2.9. Bug n maccorabaputHble XxapakTepuUCTUKM pacxogomepa npueeneHbl B
MpunoxeHun A.



1.3. MeTponormnyeckue xapakTepuUCTUKHU

1.3.1. MNpegenbl gonyckaemMon OTHOCUTESIbHOM NOrPeLLUHOCTM NpU N3MepeHUN,
WHAMKaUMW, pernctpauuu, XxpaHeHun v nepegade pesynbTtaTtoB uU3Me-
peHus cpegHero o6bLeMHOro pacxoga, obbema pasnuUyHbIX XUOKOCTEN
npv ntobom HanpasnNeHUN NOTOKa He NPEBbILIAOT 3HAYEHUN:

e 10,5 % — aona pacxogomepoB € Avana3oHOM pacxonoB OT Quaus OO
Oal'QHaVI6 (QHaMM.1/10);

e +1,0% — ona pacxogomMepoB € AMana3oHOM pacxodoB OT Quaus OO
Oa0125'QHaVI6 (QHaMM.1/80);

e +2,0% — ong pacxooomMepoB C AManas3oHOM pacxonoB OT Quaus OO
0,0067'QHam6 (QHaMM.1/l50)'

1.3.2. Npepenbl gonyckaemMon OTHOCUTENBbHOW MOrpeLwHoCcTn perncrpaumm
BpemMeHn HapaboTkm — £0,01 %.



1.4. CocTaB

KomMnnekT noctaeku pacxogomepa npuBedeH B Tabn.2.

Tabnuua 2
HanmeHoBaHue Kon. Mpum.

Pacxogomep 1 Mpum. 1
NcTOo4HUK BTOPMYHOTO nuTaHmsa =248 1 Mo 3akasy
KoMNNeKkT MOHTaXHbIN 1 Mpum. 2, 3
MacnopTt 1
KomnnekT akcnnyaTaumoHHON JOKYyMeHTauun B COCTaBe: 1
- PYKOBOACTBO NO 3Kcnnyartaumm u. |, Il
- IHCTPYKUMS MO MOHTaxXy

NMPUMEYAHUA.

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

BETCTBUN C 3aKa30M.

. B kOMNNeKT BXxoaAT OTBETHbIE YacCTH pa3bemMoB O514 kabenewn nuTaHus n

CBA3MN.

. Ons mMoHTaxa pacxogomepa Ha obbekTe No 3akady MoxeT ObITb Mo-

cTaBrieH Habop anemMeHToB NPUCOeAMHUTENBHON apMaTypbl B COrnaco-
BaHHOW komnnekTaumm nmbo komnnekt apmatypbl «B3JIET KMA» B
cbope.

[onyctnmoe fasneHne noctaBnsaeMon NpucoeanHUTENbLHON apma-
Typbl 2,5 MlMa.

JKkcnnyaTaunoHHasa AOKYMEeHTauusa 1 KapTbl 3aka3a Ha JaHHOe W3-
aenve n Opyrylo npogykuumio, sbinyckaemyto cmpmon «B3J1IET», pas-
MeLLeHbl Ha canTe no agpecy www.vzljot.ru.

Tam e pas3mMmeLleHbl NporpaMMbl:

«YHuMBepcanbHbI NPOCMOTPLUMKY», BKIIOYAKOLWMA B CBOW COCTaB WUHCT-
pyMeHTanbHyo nporpammy «MoHuTop Banet MNpodum M» gns paboTbl
¢ npnbopoM no nocnegoBaTenbHOMYy MHTepdency RS-485;

«YTeHue xypHanoB npubopa» — AN NPOCMOTPa >KypHarioB pacxodo-
mepa.
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1.5. YcTpoucTtBo u paboTta

1.5.1. MpuHUMN paboTbl

MpuHUKMN paboTbl anekTpomarHMTHoro pacxogomepa (OMP) ocHo-
BaH Ha u3MepeHuu anektpoasmxyLlen cunsl (3OC) nHaykummn, BO3HK-
Katowen B obbeme 3neKTponpoBOAsALEN XUAOKOCTU, OBUXYLLUENCS B
MarHUTHOM nofe, co3aAaBaeMOM 3fIeKTPOMarHUTHON CUCTEMON B ceye-
HUW KaHana nepBunYHOro npeobpasoBaTtens pacxona (puc.1).

PACXOOOMEP
NEPBUYHbLIN
NMPEOBPA30OBATEIb
PACXOOA MumaHue obmomok

a/1eKmpomazHuUma

. ]

/\ BNOK USBMEPEHUA

U 3AC uHOykyuu

Puc.1. CtpykTypa pacxogomepa.

Y

Y

OneKTpoOMarHUTHbIN NepBUYHbIN NpeobpasoBaTens pacxoaa (MIM1P)
npegcrasnsieT cobon nonbii MarHUTONPOHULAEMBIN LUINHAP, CHAPYXK
KOTOPOro pasMeLleHbl 0OMOTKM anekTpomarHuTa. BHYTpeHHAA noBepx-
HOCTb UMNUHAPA MMEET 3NeKTPOM30nsaUNMOHHOE NokpbiThe. [ns cbema
N3MEPUTENTBHOIO CUrHana B CTEHKaxX UMNUHApaA AguamMeTparbHO pacno-
NOXeHbl ABa 9NeKTpoAa, KOHTaAKTUPYHLWME C KOHTPONUMPYEMOKN XNOKO-
CTblO.

OO0C wHaykumn E nponopuuoHanbHa cpefHen CKOpOCTU MOToKa
XWOKOCTWU V, PacCTOSHUIO Mexay anektpogamun d (BHyTpEHHEMY Aua-
MeTpy NepBUYHOro npeobpasoBaTens)  MarHUTHOW MHOYKUUN B:

E=k-B-d-v,

roe k — koadppmumneHT nponopuUmMoHanbHOCTH.

[Ons gaHHoro Tmnopasmepa SMP B 1 d — BENUYMHbI NOCTOSIHHbIE.
3HayeHne B[C He 3aBUCUT OT TemnepaTtypbl, BA3KOCTU, a Takke Npo-
BOAMMOCTM XXMOKOCTU MPU YCMOBUKM, YTO NPOBOAUMOCTb HE MEHbLUEe
YKa3aHHOWN B TEXHUYECKMX XapaKTepUCTUKax pacxogomepa.

C yuetom copmynbl ana A4C vHaykumm pacxoq Q onpepensertca
cnegylowmm obpasom:

2
=n-d Ve n-d E.

Q=" 4-k-B

11



O6bewm xuakoctun V, npoweaten yepea MNP 3a nHtepsan Bpeme-
HW1 T, paccunTbiBaeTcsa no opmyne:

n
V= j Q(t)dt .
0

1.5.2. YcTponcTBO pacxogomepa

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

PACXO[IOMEP .
BNOK U3MEPEHUA v NCTOUHMK
- BTopuuHoro [ ~220B50ry
nutaHusa =24B
CuzHan yHugepcarbHo20 8bixoda 1 >
< Moayne CuaeHan yHueepcaibHo20 8bixoda 2 ,,
NEPBUYHbINA s kommyTaum '@ | | — _ _ Cuenan ynpaenerus _ _ _ _ _
NPEOGPA3OBATE/D [* Mopnynk i
PACXO[A o6paboTku | _ L] __ _ _ Towoswiicuzan _ _ _ _ _ >
- RS-485 >
T _¢_ -
I Moaynb :
: vHOMKauUMKM |
________ Jd

Puc. 2. dyHKuMOHanNbHaa cxema pacxogomepa.
Bnok mnamepernna (BW) comepxut moaynb obpaboTku, moaynb
KOMMYyTaumm n mogynb MHAMKaLMK (NpY HaNnnM4MmM MHAMKaTopa).
Mopaynb obpaboTkm obecneunBaeT:
- MMTaHne 06GMOTOK SNEKTPOMArHnTa;

- npuem n obpaboTky nameputensHoro curHana (34C nHaykumn), onpe-
AeneHve cpegHero 06bLeMHOro pacxoaa;

- HakonneHne obbema n BpeMeHn HapaboTKM HapacTaloLWUM UTOroM;
- AMArHOCTUKY paboTbl Npubopa;
- XpaHEeHWe YCTaHOBOYHbIX M HAKOMEHHbIX AAHHbIX.

Mopaynb kommyTauum obecnedmBaet:

- OpMUPOBaHNE MNOCIEL0BATENBHOCTU BbIXOAHbLIX MMMYIbCHBIX CUrHA-
OB, COOTBETCTBYHOLUNX U3MEPEHHOMY CpeaHEMY OOBbEMHOMY pacxopdy
(obbeEMmy);

- CbOpMI/IpOBaHI/Ie TOKOBOIoO BbIXOOHOIo curHana;,

- bOpMUPOBaHNE CUrHaMa HanpasneHUs NoToKa, cUrHana oLMoKu B BU-
[le YPOBHS TOrMYecKoro curHana;

- NPYEeM BHELLHEro ynpasnsitoLero curHana;
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- obmMeH no nocnegoBaTenbHOMY UHTEepdency RS-485 ¢ BHeLWHUMM yCT-
poncTBaMu.

Mogynb uvHavkaumm (Npu Hanudmmn) obecneymBaeT oTOBpaxxeHune
napameTpoB Ha XuakokpucTannuyeckom nHgukatope (XKKN).

(DyHKLl,VIOHaJ'IbeIe BO3MOXXHOCTKU TMMOCTaBIdAeMoro pacxoagomepa
onpenenAarnTcAa UcrnosiHeHnemMm pacxogomMmepa u Tpe6OBaHI/IFIMI/I npun 3a-
Kase.

1.5.3. Pexxnmbl paboThbl
1.5.3.1. Pacxogomep umeet Tpu pexmma paboThbl:
- HACTPOWKA — pexuM HacTpOWiK1 1 NOBEPKM:;
- CEPBUC — pexum noaroToBKM K aKcnnyaTaumm;
- PABOTA — aKkcnnyaTaunoHHbIM pexum (pexmnm nonb3oBartens).

Pexumbl paboTtbl pacxogomepa 3agatoTcs nepemMblidkaMmn B BUAE
KOMOMHaLMN Hanuuns / OTCYTCTBUSA 3aMblKaHUSA KOHTaKTHbIX nap J1 u
J2, pacnonoxeHHbIX Ha nnate moaynsa kommytaumm BU (puc.A.4). Co-
OTBETCTBME KOMOMHaUM pexumam paboTbl npuBeneHo B T1abn.3, rae
«+» — Hanm4une 3amblkaHWsi KOHTAKTHOW Napbl NePeMbIYKON, a «-» — OT-
CYTCTBUE 3aMblKaHUS.

Ta6bnuua 3
HaunmeHoBaHune KoHTakTHas napa B H
a3Ha4vYeHune pexnma
pexuma J1 J2
HACTPOWKA - + HacTpoiika v noeepka
CEPBUNC + — [MoaroToBKa K aKkcnnyataumm
PABOTA — — Qkcnnyaraums

1.5.3.2. Pexumbl OTNM4aloTCA BO3MOXHOCTAMWU MOAUMUKALMN YCTAHOBOYHbIX
napameTpoB npubopa. Moanurkauma ocyecTBNAKTCA NPOrpamMmMHO
no nocregosartesisHOMY UHTepdency RS-485.

B pexume PABOTA BO3MOXHa MoauduKaumsi TOMbKO MapameTt-
pOB, HE BNMsOLWMX Ha paboTy pacxogomepa:

- 3aJaHHOM A03bl Anst paboTbl B pexume LO3MPOBaHNS;
- NapamMeTpoB CBSA3M N0 nocregoBaTenbHOMY MHTepdEency;
- NapamMeTpoB NHANKALMMW.

B pexume CEPBWC, [ononHUTENbHO K BO3MOXHOCTSM pexunma
PABOTA, Bo3MOXxHa wmMoauduvkauusi napamMeTpoB, OnNpeaensaimx
PyHKLUMOHNPOBaAHWE pacxogomepa:

- OTCe4eK No N3SMEepPEHUIO;

- HACTpPOEYHbIX NapamMeTpoB YHMUBEpPCAJibHbIX U TOKOBOIo BbIXOOOB, a
TakXe ynpasrdroulero Bxoaa;

- NapameTpoB unbTpa 1 aBToMaTta yCTaHOBKM pacxoaa.

B pexume HACTPOWKA foCTyMnHbI BCE YCTAHOBOYHbIE NapameTpbl
npubopa. B aToM pexmme npousBoguTcs HacTpomnka npubopa B Npo-
Lecce ero n3rotoBrneHus n ICTUpoBKa (kannbpoBka) Npy NOBEpPKE.
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Moaudurkaums yCTaHOBOYHbIX NapaMeTpoB pacxogomepa, AOCTyn-
HbIX B pexxumax CEPBUC n PABOTA, He BnuseT Ha MeTposiormyeckme
XapakTepucTukn npubopa n MOXeT NPoU3BOAUTBLCHA NpU Heobxoanmo-
CTM Ha obbekTe. lMapameTpbl HACTPOWMKM M KanMOpPOBKM B pexmmax
PABOTA n CEPBUC HepoCTynHbI.

Bo Bcex pexumax BO3MOXEH MPOCMOTP XXYPHarNoB CEPBUCHBIX U
HaCTPOEYHbIX NapameTpoB.

1.5.4. "HpUKauna U BHELWHUe CBA3M
1.5.4.1. NHgukaums

Ha 2-CTpOYHbIN CUMBOJSIbHLIN XUOKOKPUCTANSIMYECKUN UHANKaATOP
pacxogomepa MOryT BbIBOOUTLCS:

- B npouecce namepeHus (puc.3.a) — kogbl HewTaTHbIX cutyauun (HC) n
eVHULbl N3MepeHNa (NepBas CTpoka), U3Mepsemble napameTpbl U pe-
3ynbTaTbl U3AMEPEHUI (BTOpasi CTpPokKa);

- B npouecce Jo3mpoBaHna (puc.3.6) — napameTpbl 403NMPOBaHUS U eau-
HULbI M3MepeHus (NepBas 1 BTopas CTPoKa).

Koab! HewTaTHbIX Enuhnua O6o3HaueHne MamepenHoe EauHuupl
cntyauiy MSMEpEHI napaveTpa  3HaseHe  MIMepeHus
/
- 7 [Mpu3Hak
— . . 1+
T B n T 1‘5'28 M.C "|  Hanuums
V+ = 578423 VM =1523375 1Nf +e
/ / /
O603HaueHne A3mepeHHoe ObosHauenne  WsmepeHHoe EguHuua
napavetpa 3HaueHue napavetpa 3HaYeHe  UM3MEpEHUs
a) B npouecce M3MepeHus 0) B npouecce A03npoOBaHUS

Puc. 3. Bua vngukauun pacxogomepa.

EAvHUUBI M3MepeHnss U paspsigHOCTb MHAMKAUMKM U3MEepPSeMbIX
napameTpoB NpuBeaeHbl B Tabn.4.

Ta6bnuua 4. Ungukauma napameTpoB U3MEpPEHUA

O60o3Hauve- HanmeHoBaHue Eq. wam Kon-Bo 3HaKkoB MHAMKaL MK Mpm
Hue napameTpa ) " | uenas vacTb | Apo6. YacTb ]
CpegHuin 06 beMHbIl n/MUH Mpum.1
Q pa?cxou M4 Ao 10 fo 3 i
Vv CymmapHbIi 06bem M 109 103 Mpym.1
(HapacTarLwmnm NTorom) ' Mpum.2
Vi O6bem npsAmoro noToka M 109 103 Mpym.2
(HapacTarLwmnm NTorom) '
V- O6bem obpaTHOro noToka oM 109 103 Mpym.1
(HapacTarLwmnm NTorom) ’
¢ Bpemsi HapaboTku yac no 10 -
(HapacTarLwmnm NTorom)
O6bem go3bi: Mpym.3
V3 - 3afjaHHblVA n, M 0o 9 o 3
vn - U3MEepEeHHbIi n, M 0o 9 o 3
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NMPUMEYAHUA.

3HayeHne pacxoga npu obpaTHOM HanpaBfeHUM MNOTOKa, 3HaYeHue
obbema obpaTHOro MoToka, a Takke oTpuuaTenbHOEe 3HayYeHue Cym-
MapHoOro o6bema MHAMUMPYIOTCSA CO 3HAKOM MUHYC.

2. CymmapHbIi 06bem onpenenseTcs Kak cyMma o6beMOB, HAKOMMEHHbIX

npy NPSAMOM (NONOXUTENBHOM) U 0bpaTHOM (OTpULATENBbHOM) Hanpas-
NeHusX NoToKa, C y4eTOM 3HaKa HanpasneHusa notoka. B Hepesepcue-
HOM pacxogomepe npupalleHne obbema Ana UHOMLMPYEMbIX napa-
METPOB «CYMMapHbIN 06BbEM» N «0BBEM NPAMOro NOTOKa» OAUHAKOBO.

3. 3agaHHoe 3HavyeHne obbema o3kl Vi 1 U3MepeHHoe V,, MHANLMPYTCS

TONbKO B npouecce 0o3npoBaHus. [pyn 3ToM B nape co 3HayeHnem V,
BO3MOXHa UHAuKauusa gpyroro napametpa (tabn.5).

Ta6bnuua 5. UHgukauma napameTpoB A03NPOBaHUSA

Homep | O6o3Ha4veHne HanmeHoBaHune EanHnypl
CTPOKM | napameTpa napameTpa N3MepeHns
1 Q CpenHuii 06 beMHBbIN pacxon n/MuH, MY
2 Vn O6bem [03bl UIBMEPEHHbIV n,m°
1 V3 O6bem J03bl 3aaHHbIN n, m°
2 Vn O6bem [03bl UIBMEPEHHbIN n,m
1 T Bpemsa no3npoBaHus MWH : C
2 Vn O6bem [03bl UIBMEPEHHbIN n,m

Habop nHanumMpyembix napameTpoB, eANHNLIbI U3MEPEHUs, Nepuos
WMHAOMKAUMKW, a Takke oTceyka Mo MHOMKaUUM MOryT yCcTaHaBnmMBaTbCs
Mo 3akasy npw BbINyCKe U3 NPOU3BOACTBA UM Ha 0GbEKTEe Npu BBOAE B
aKcnnyaTaumio.

|_|pl/l BbIMyCKe N3 Npon3BoacTBa AJid rnpouecca Ao3npoBaHuAa ycrta-
HaBnMBaeTCsa MHAUKaunsa napameTpos V3 I Vn.

MapameTtp Mepuoa nHAMKauum (Bpemsi oTobpaxeHna ogHoro na-
pameTpa npuM aBTOMATMYECKOM MEPEKMOYEHUN UHOMKaAUUN) 3agaeTcs
nporpammHo B npegenax ot 1 go 100 ¢, TMNnoBoe 3Ha4YeHue npu no-
cTaBke — 5 c.

Bo3amoxHo npuHyanTenbHOE nepeknyeHne nHankaunm npn noga-
4ye Ha yl'lpaBJ'IFII-OLIJ,VIVI BXO4 COOTBETCTBYKOLWLEro curHamna, ecnm and
ynpasnawwiero Bxoga 3agatb HasHa4eHune HaBurauus no meH1o.

Mpy Hanuuun HewTaTHOM cuTyauuu B paboTe Tpybornposoga mnm
HencnpaBHOCTM Npubopa B NepBOn CTPOKe MHOMKaTopa oTobpaxatTcs
COOTBETCTBYHLIME CMMBOIbI (puc.3a).

HasHayeHuss CMMBOMOB yKa3aHbl B pasgerie 2.5 HacTosIWero pyko-
BOACTBA.

1.5.4.2. Bxog ynpasneHus

HasHa4deHune Bxoaa ynpasneHuna 3agaetca nporpaMmHoO:

Pexunm «CtapT-CTtOon» — BKMOYEHME N BbIKMIOYEHME O03UPOBAHNUSA MO
CUrHany ynpasneHus;
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- HaBurauusa no MeHwo — nepekriyeHne nHaAnKaumm no curHany ynpas-
JIEHUA.

CxeMmbl uUenen Bxoda yrnpasreHWd, a Takke napameTpbl yrpas-
nalLwero curHana npusegeHsl B Npunoxenum b.

1.5.4.3. YHuBepcanbHble BbIXOAbl

Pacxogomep umeeT fBa ranbBaHWYECKM pPa3BA3aHHbIX YHUBEP-
canbHbiX Bbixoga Ne1 n Ne2. Bbixogbl yHMBepcarnbHbl Kak Mo BO3MOX-
HOMY pexumy paboTbl (HYaCTOTHbIN, UMMYSIbCHbLIA U NOMMYECKUIA), Tak
N NO Ha3HaYeHuo.

Tun (pexxum paboTbl) BLIXOAOB, HAa3HaA4YeHWe, a Takke napameTpbl
nux paboTbl 3agalTca NPOrpamMHO MpY BbiNyCKe M3 MPOM3BOACTBA B
COOTBETCTBUM C 3aKa3oM NMbo Ha obbeKTe Npu BBOAE B 3KCMNyaTaumio
B COOTBETCTBUM C Tabn.6.

CxeMbl OKOHEYHbIX KacKagoB BbIXOAOB U OMUCaHME UX PEXUMOB
paboTbl npuBeaeHsbl B NpunoxexHunn b.

B MMNYINbCHOM M 4aCTOTHOM peXuMax BbiXOoAbl MOryT MUCMNOJ1b30-
BaTbCA ONA BbiBOAA pe3yJsibTaToOB U3MEpPEeHUA B Buae MMHyﬂbCHOVI no-
cnegoBaTtesibHOCTKN Tuna «MeaHap» CO CKBaXXHOCTbHO 2 n HOpMUpOBaH-
HbIM BECOM MMMNYJ1bCOB. I'Ipe,qeanaﬂ YacToTa cliegoBaHNA UMNyIbCOB
500 Iy,

KoHcTaHTa npeobpasosaHus Bbixoga K, (Mmn/n), onpepensiowias
BeC MMnyrnbca, MOXeT ycTaHaesnmBatTbCA B npefenax ot 0,0001 go
200 000 ¢ muHuMmanbHbIM guckpetom 0,0001. Ona onpepeneHus 3Ha-
YyeHuns K, ¢ y4eToM MakcMMarnbHOro 3HayeHus pacxoga B TpybornpoBso-
ae, roe OypeT ycTaHaBnuMBATbCSA pacxogoMep, a TakkKe YacTOTHbIX
CBOWCTB MPMEMHMKA MMMNYMbCHOrO CUrHama MOXHO BOCMOSb30BaTbCA
dopMyron:

36-F 18 103
MaKC QmaKc Ty

roe Quakc — MakcMMarnbHbIN 3KCMyaTaUMOHHbBIA pacxod B TpybonpoBo-
3
ae, M°/v;

K, (mn/n) <

F — mMakcumanbHO gonycTumasl Ans npuemMHuka 4yactoTta crnefoBa-
HUS UMMNYNbCOB pacxodomepa, u;

T
’CUZEM — MUHUMalibHO gonyctumada anda npunemMHuka onmTeribHOCTb

MMMNYrbCOB pacxoaomMepa, Mc;

T, — nepuoa crnegoBaHWA UMMYNbCOB Ha BbIXOAE pPacXxo4omepa,
MC.
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Tabnuua 6. HasHayeHUs yHMBepcanbHbIX BbIXOAOB

Pexum paboTbl

OTtobpaxeHne

Ycnosue chopmmnpoBaHus curHana /

BbiX04a Ha gucnree MK N3MEeHeHNA COCTOAHNA Ha BbIXoae
Pacxog no mogynto |Pacxog npv ntobom HanpaereHnn noToka
Pacxon npu npamom (NonoxXmntenbHoM) Hanpassie-
§ Pacxon+ A npu np ( ) Hanp
YacTtoTHbIN HUM NOTOKa
Pacxon npun obpaTtHoMm (oTpuuaTtenbHOM) Hanpas-
Pacxon- A np p (oTpuy ) Hanp

JIEHUNN NMOTOKa

O6bem no moaynko

O6bem npu NoGom HanpasBneHUn NoToka

O6bem+ O6bem npu NpsiMOM HanpaefeHn NOToKa
UMmnynbcHbIN 06bem- O6bem npu obpaTHOM HanpaBneHuM NOTOKa
OkoH4yaHne Habopa 3agaHHOro 3HadeHus obbema
Hdo3zaTtop
npv 4031MpoOBaHWUMK
HanpaBneHue M3meHeHne HanpaBneHust NOToka XWAKOCTU B Tpy-
noToka bonpoeoae
MpeBbilWweHue
lNpeBblweHne 3Ha4YeHNA Q,aue
pacxopa
Jliobas ownbKa JTiobas owmnbka, guarHoctTupyemasa pacxogomMepom
Josatop CTtapT / ocTaHOB A03MPOBaHUS
HanpaBneHue noTtoka |/13mMeHeHne HanpaBneHusi NoToka XWOKOCTU B Tpy-
(MHEepUMOHHOE) GonpoBoge npu TennoyyeTe

Jlornyeckumn

Hanuyue nutaHusa

OTcyTCTBllle CceTeBoro nNnnTaHnAa

MycTaa Tpyba

ypOBeHb 3oHOupywuwiero curHana, nogasaemMoro
Ha 3NneKkTpoabl, Bbllle YyCTaHOBIEHHOIo noporoBo-
ro 3Ha4yeHs Ansa He3anonHEeHHON pr6bl

BHe nonb3oBaTenb-
CKOro guanasoHa

3HayeHne pacxoaa BHe 3aaHHOro AnanasoHa

Bbiwe nonb3oBa-
TenbCKOro AuanasoHa

Tekywee 3HavyeHuMe pacxoga 6onblle 3HayYeHus
BEPXHEN rpaHuLbl 3agaHHoro paboyero ananasoHa

Hwuxe nonb3oBarTenb-
CKOro guanasoHa

Tekywlee 3Ha4YeHME pacxoda MeHblle 3HaYyeHust
HKHEW rpaHnLbl 3aaHHOro paboyero gvanasoHa

Mo ymonyaHuio npu BbiNycke M3 Npou3BoacTBa Ans Bbixoda Nei
yCTaHaBNMBaEeTCA YacTOTHbIN pexuMm paboTtbl U 3HadveHve K, ykasaH-
Hoe B Tabn.7, 4to cooTBeTcTBYET YactoTe okono 500 My npu Quans.

Tabnwuua 7
Dy, Mm 10 151 20 | 25 | 32 | 40 | 50 65 80 | 100 | 150 | 200 | 300
Kp, mmn/n | 5301 230(130| 80 | 50 | 30 | 20 10 8 5 2 1 0,5

¢ B yacToTHOM pexmme yactoTa crnegoBaHUsi nNponopuMoHanbHa cpea-
HeMy 0GBbLEMHOMY pacxogy, M3MEPEHHOMY B TEeYeHMEe MnpeabiayLimx
80 mc.

Mpu paboTe B YacTOTHOM pexume 3afaeTcst 3HadeHue Ky, a Takke
3HavyeHnsa napameTpoB MakcumanbHas 4yacToTa U ABapuirHasa 4ac-
TOTA.

MakcumanbHas 4YacToTa — 4YacToTa Ha Bbixoge Npu MakcMMmarib-
HOM pacxofe B AaHHOM Tpybonposoae. [peBbllleHne Ha Bbixode 3Ha-
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YyeHnss MakcumanbHOM 4YacTOTbl OMAarHoOCTUpyeTcsl B pacxoaomepe
Kak HelluTaTHasi cuTyauus, T.e. 3aflaHHOe ANns AaHHOro Bbixoda 3Hauye-
Hue K, HEKOppPEKTHO.

ABapunHaa yacToTta — yactoTa CrnefoBaHUA UMMYfbCHOW nocrne-
posaTtenbHocTh (He 6onee 700 My), koTopas ByaeT opMUpoBaTLCS Ha
BbIXO4Ee B Cnydae, ecnv U3MepeHHoe 3HavyeHue pacxoa npeBbllaeT
3HayeHne Quaws ONA AaHHoro Dy pacxogomepa. 3agaHHoOe 3HayeHue
ABapunHOM 4YacToTbl JO/MKHO ObiTb HE MEHbLUE 3a4aHHOro 3Ha4YeHUs
MakcumanbHOM YacTOTbI 4719 JAaHHOro BbiXoAa.

HasHadeHne Bbixoaa B YaCTOTHOM peXnme 3ajaeTcs yCTaHOBKaMm
Pacxoa no mopayntio, Pacxoa+ n Pacxoa-.

Mpu yctaHoBke Pacxom no moaynio vMnNynbcHasi nocrneaoea-
TENbHOCTb C YacTOTOW CrnefoBaHUs, NPOMOPLMOHANbHOM N3MEPEHHOMY
3Ha4yeHuo pacxona, hopmmUpyeTcs Ha Bbixoade npu NobomM Hanpaene-
HWUM NoToKa, Npu yctaHoBke Pacxop+ — TOMbKO Npu NPSIMOM Hanpas-
neHun notoka, Pacxoa- — Tonbko npu o6paTHOM HanpaBieHUw.

¢ B umnynbcHom pexunme paboTbl B TEYEHUE CEKYHAObl Ha BbIXOA MOCTY-
naeT nayka MMMNynbCoB, KONMYECTBO KOTOPbIX C Y4ETOM Beca MMMynbca
COOTBETCTBYET 0GBbEMY, M3MEPEHHOMY 3a NPEAbIAYLLYI0 CEKYHAY.

Mpun pabote B nmnynscHoM pexume 3agaetcsa 3HadeHue K, v Me-
pvuoa UMNYnbCOB.

Mepuoa MMnynbLCOB — nepuog CrneaoBaHMs MMMYNbCOB B Nayke;
MOXeT ObITb 3ag4aHo 3HadeHue oT 2 go 1000 mc (4TO cooTBETCTBYET
yactoTte o1 500 go 1 lNy).

HasHauyeHne Bbixoga B MMMYNbCHOM pEXMME 3a4aeTcsi YCTaHOB-
kamm O6bem no mopynio, O6vem+, O6Lem- n floszatop.

Mpu ycTtaHoBke O6BbEM NO MOAYIIO NMMYIbChI, KONTIMYECTBO KOTO-
pbIX NPOMNOPUMOHANbHO M3MEPEHHOMY 3HA4YyeHu obbema, noctynatoT
Ha BbIXog npu nNobom HanpaeneHun NoToka, Npu ycTaHoBke O6bem+
— TONbKO MpY NPSIMOM HarnpaerieHun notoka 1 O6bLEM- — TONbKO NMpu
obpaTHOM HanpaBneHuu.

Mpu yctaHoBke [lo3aTop B MOMEHT OKOHYaHWS O03MPOBaHUS Ha
BbIX0O[, Bbl4aeTcs O4VH UMMNYIbC.

¢ B nornyeckom pexmme Ha Bbixode Hanmumio cobbiTus (MNn ero onpeae-
NEHHOMY COCTOSIHWIO) COOTBETCTBYET OAWMH YPOBEHb 3M1EKTPUYECKOrO
curHana, a oTCyTCTBUIO COObITUS (MM MHOMY €ro COCTOSIHWIO) — APYro
YpPOBEHb CUrHana.

MporpaMMHO Ans NOrMYeckoro pexxmma 3agaetcsi AKTUBHbIW ypo-
BeHb, T.€. ypoBeHb curHana (Bbicokun mnv Huskum), cooTBETCTBYIO-
LA HanNMYunio cobbITUS. DNeKTpuyeckme napameTpbl ypOBHEN curHana
npuseneHbl B [NpunoxeHuun b.

HasHayeHne BbIxo4a B JIOrMYECKOM pexunme 3agaeTcqa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CMrHana Ha Bbixoge n3mMeHsieTcs 6e3
3a4epXXKn Npu N3MEHEHUN HanpaBneHus NoToka B TpPy6onpoBoae;
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- NMpeBbllWweHne pacxoga — YpOBEHb CUrHamna Ha BbIXOOE W3MEHUTCS,
€CINn U3MEepeHHOe 3HayeHne pacxofa NpeBbiCUT 3HayYeHne Quaus ANA
AaHHoro Dy pacxopomepa;

- lrto6an owmbKa — ypoBEeHb CuUrHana Ha BbIXOA4E W3MEHUTCA Mpu BO3-
HUKHOBEHUWN NOOOM HewTaTHOW CUTyauun, AnarHocTupyemom npmbo-
pOM;

- ,U,O3aTOp — YpOBEHb CUTHAJ1a Ha BbIXo4e U3MEHUTCA B MOMEHTbI Ha4a-
J1a N OKOH4YaHUA OO031pPOoBaHUA,

- HanpaBneHue notoka (MHEPUMOHHOE) — M3MEHEHME YPOBHSI CUrHana
Ha BbIXO4e NpoM30oNaEeT TONbKO, eCNN ANUTENbHOCTb BPEMEHUN U3MEHE-
HUSA HanpaBneHust nNoToka OyaeT Gonblue 3aJ4aHHOro BPEMEHWU WUHep-
uuKn; 3HadeHne napameTpa Bpemsi Hepuun nepeknOYeHUss MOXET
ObITb 3a4aHO B Anana3oHe ot 2 Ao 60 MuH;

- Hannune nutaHua — npn Halndnn HanpaxeHma nntaHnAa Ha BbiXoae
(bOpMI/IpyeTCFI Bbicokumn ypOBE€Hb CUrHara, npu nponagaHnn nnutTaHUA
HanpsaXeHne Ha BbIXoae OTCYTCTBYET,

MycTasa Tpyb6a — ypoBEHb CUrHana Ha BbIXO4E M3MEHUTCS, €Cnv 3Ha4ve-
HMEe COMPOTMBIIEHMS BbilLEe YCTAHOBMEHHOIO NOPOroBOro 3Ha4YeHuUs Ons
3anonHeHHon TpyObl;

- BHe nonb3oBaTenbLCKOro AvanasoHa — YpPOBEHb CUrHasma Ha BbiXxoae
N3MEeHAETCH, eClin 3Ha4YeHne pacxoga BHe 3aaHHOIo Anana3oHa,

- Bblwe nonb3oBaTenbCKOro AunanasoHa — YpoBeHb CMrHana Ha BbIXO-
Ae N3MEHUTCS, eCnN U3MEPEHHOE 3HaYeHne pacxoga cTaHeT Gonblie
3HayeHne Quac;

- Huxe nonb3oBaTenbCKOro AMana3soHa — ypoBEHb CuUrHana Ha BbIXO-
A€ N3MEHUTCS, eCnn N3MepeHHOe 3Ha4YeHne pacxoja CTaHeT MeHbLue
3HaveHne Quu.

1.5.4.4. TokoBbIV BbIXOS,

TokoBbI BbIXOA4 pacxogoMepa MOXeT paboTtaTb B AuanasoHe
(4-20) mA.

HomunHanbHas ctatnyeckas XapakTepuctuka TOKOBOro Bbixoaa

Q=QHy +(Q3y _QHy)@y

Makc ~ 'MWH

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

Qny — 3a4aHHOe 3Ha4vYeHne HWXHEN YCTaBKWu Mo TOKOBOMY BbIXOAY,
COOTBETCTBYOLLEE lypy, J/MUH;

Qsy — 3a4aHHOE 3HayYeHVe BepXHeWn yCTaBKM MO TOKOBOMY BbIXOAY,
cooTBeTcTBYOWEE lyake, JI/MUH;

lsux — 3HAYEHUE BbIXOOHOIO TOKOBOIO CUrHana, CoOOTBETCTBYLLEe
N3MepeHHOMY 3Ha4YeHuto pacxoaa, MA;

lvake — MaKCMmanbHoe 3HayeHne guvanasoHa paboTbl TOKOBOMO Bbl-
xoaa (20 mA);
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[y — MMHMMaNbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO BbIXO-
aa (4 mA).

MporpaMMHO 4511 TOKOBOrO BbIXOA4a 3afatoTcsl AnanasoH paboTbl v
3Ha4YeHMs YCTaBOK, a Takke HasHayeHue. [py ycTaHOBKE HasHa4YeHus
Pacxon a6c. — Tok, NponopunoHanbHbli UI3MEPEHHOMY 3HAYEHMIO pac-
Xopa, nofaeTcsl Ha BbIxog Npv NtoboM HanpaBneHun NoToka, Npu ycra-
HoBke Pacxog+ — TONMbKO Npy NPSIMOM HanpaefieHWWM noToka, Npu yc-
TaHoBke Pacxopf- — npyu o6paTHOM HanpaBneHuu.

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

- 3,2 MA — nNpu annapaTHOW HeucrnpaBHOCTU pacxogomepa (Hanpumep,
«3aBucaHum») NMbo BO BPEMS ero nHuumanusaunm npu NnogKNioYeHum K
BHELLUHEMY UCTOYHUKY NUTaHUs (Nocne yCnewHoro 3anycka BbIXO4HOE
3HayeHMe TOKa yCTaHaBNMBAETCHA MPONOpLMOHarnbHbIM TeKyLlemy pac-
xoay);

- 24 VA — nNpu NpeBbILLEHNN N3MEPEHHOIO 3HaYeHus pacxofa Quaws U
YCTaHOBEHHOM Ha3Ha4yeHU ABapUNHBLIN.

[MapameTpbl TOKOBOro BbIXOA4A W CXema NOAKMYEHNA K HEMY Npu-
BeeHbl B [punoxeHuun b.

1.5.4.5. lNocnepoBaTenbHbIN MHTEPdENC

MocnepoBaTenbHbln MHTEPpdenc RS-485 no3sonseTt nonyvyaTtb UH-
dopmauuio 06 mM3MepsieMblX M YCTAHOBOYHLIX NapameTpax, a Takke
MoaMMUMpOBaTb AOCTYMNHbIE YCTAHOBOYHbLIE NapamMeTpbl.

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

CkopocTtb obmeHa (ot 9600 fo 115200 boga), a Takke napameTpsbl
CBSI3U yCTaHaBNMBAKOTCA NporpamMMHo. 1o yMOn4YaHuio Npu Bbinycke 13
NPoOn3BOACTBA yCTaHaBNMBaeTcss cKopocTb obmeHa 19200 bog.

1.5.5. XKypHanbl

,D,J'IFI XpaHeHnA YCTaHOBOYHbIX [OaHHbIX B pacxogomMmepe npeny-
CMOTpPEHbI XXypHall CEPBUCHBLIX OaHHbIX U XYpPpHalyl HAaCcTpOeYHbIX OaH-
HbIX.

B >XypHare cepBUCHbIX JaHHbIX (DUKCUPYIOTCA 3HAYEHUA NapameT-
poB, AOCTynHble Ans pepaktupoBaHua B pexunme CEPBUC. XypHan
nmeet rnyouHy go 1000 3anucen. lNocne ncyepnaHns rnyoGuHbI XXypHa-
na coxpaHeHne HOBOW 3anucy npoucxoauT noBepx nepeou (No Bpeme-
HW COXpaHEeHUS) 3anucu.

B >xypHane HacTpoe4HblX AaHHbIX UKCUMPYKOTCA 3Ha4YeHus napa-
MEeTpOB, [OCTyNHble Ans pedakTupoBaHus B pexume HACTPOUKA.
XKypHan nmeet rnybuHy go 8000 3anucen. lNMNocne ncyepnaHus rnyou-
Hbl XXypHana 6rokupyeTcsi BO3MOXHOCTb COXPaHeHUs AaHHbIX. CHATHE
GrOKMPOBKM BbIMOMHAETCHA Ha 3aBO4E-U3roToBUTENE.
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1.5.6. KoHCTpyKuuMs

MpoToyHas YacTb pacxodoMepa, B 3aBUCMMOCTM OT BMaa npucoe-
[AVHEHUs K TpybonpoBoay, BbINOMHAETCS B pa3HbIX KOHCTPYKTUBAX:

- oA npucoeauHexue Tuna «caHasuy» (Dy10-Dy150), koraa MNP ¢ no-
MOLLBIO LUNWIEK 3aXKUMaeTcss Mexay AByMA dnaHuamu, NpMBapeHHbI-
MM K KOHLaM TpybonpoBoaa B MecTe Bpe3kn pacxoaomepa;

- dpnaHuosaHHon (D,20-Dy300), koraa dnaHubl MNIMP kpenatca 6ontamu
K OTBETHbIM doriaHuam Tpybonposoaa.

BHYTpeHHsIS NOBEPXHOCTb NPOTOYHOWM YacTu B 3aBUCMMOCTU OT Ha-
3HayeHus pacxogomepa cyTepyeTcs ToponnacTtoM unu nonuvypeTa-
HOM.

Ha Topuesble nosepxHoctu MNP noag npucoegnHeHne Tuna «CoH-
ABU4Y» C OyTEepOBKOM (PTOpONSIacToM Afi NpedoxpaHeHus ee B Mpo-
Lecce MOHTaxa WM aKkcnnyaTauum ycTaHaBNMBaKTCA 3alUUTHbBIE KOMbLa.
[dnameTpbl 3alWNTHBIX Konew npu ucnosnb3oBaHun dnaHues no NOCT
12820 ucnonHeHns 3 obecneymBalOT COOCHOCTb BHYTPEHHErO KaHana
MMP n oTBeTHLIX oraHLUEeB.

KOHCTPYKTUBHbIE 3NEMEHTbl 3alMTHbIX Kosiel, Ha TOpLEBbIX MO-
BepxHOCTAX onaHuoBaHHbIX MNP npy MoHTaxe B nnacTukoBble (Me-
TannonnacTukoBble) TpybonpoBoabl 06ecneyunBaloT Takke AnekTpuye-
CKMI KOHTaKT pacxogomMepa C N3aMepsieMon XXUOKOCTLHO.

Bnok namepeHns 6e3 nHamMkatopa cooepXmt nnatbl Mmogynen ob-
paboTkM 1 komMmyTauuu. Moaynu pasmelLaroTcss HenocpeacTBEHHO B
kopnyce BU n coeanHaoTca mexay cobon yepes pasbvem. b ¢ nHgu-
KaTopoM JOMNOJSTHUTENBHO COAEPXKUT B KpblLLKE Kopnyca (nepegHen na-
Henv) Moaynb WHAMKaUMM C UHOMKATOPOM, COEOUHSIEMbIA C MOLYyNeM
KOMMYyTaumm curHanbHbiM wnendgom. Kopnyc B BbinonHseTcs u3 me-
Tanna. Kpbllika coeanHaeTcs ¢ KOpnycom Npy NMOMOLLM HVKHEWN MOBO-
POTHOW NETNN U CKPENNAeTCa C HUM BUHTaMM.

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

BBog kabena nutaHMa M curHanbHbIX kabenewn ocyllecTensieTcs
yepes ABa MeTannMyeckmx kabenbHblIX BBOA4A C YCTAaHOBOYHOM pe3bbon
M16x1,5.

Knemmon 3awmMTHOro 3asemreHus pacxogomepa CnyXuT BUHT Ha
ocHoBaHuM BU, kK kKOTOpOMY KpenaTcs anekTpuyeckme NpoBOAHUKU ANA
CoeauHeHus ¢ 0TBETHbIMM (hraHuamn TpybdonpoBoaa.
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1.5.7. Bugbl ncnonHeHmmn

VcnonHeHns pacxogomMepa OTNIMYaKTCA KOHCTPYKTUBOM U OYHK-
LUMOHanNbHbIMU BO3MOXHOCTSAMU Brioka U3MepeHus, TUNOM npucoeau-
HeHns K TpybonpoBoay (KOHCTPYKTMBOM MPOTOYHOW 4acTu), HasHade-
HMEM MO BUAOY KOHTPONMPYEMOM XUAKOCTM (MaTepuanom yTepoBku
BHYTPEHHEN MNOBEpXHOCTU npoTovHon Yactu [P un maTepuanom
3MEKTPOAOB).

O603HaveHne ncnonHeHun no Buay 6noka namepeHus:

MPO®U - 1xxMx — 06e3 nHgukaTopa (Moaynsa nHgukawuumm);

MPO®U - 2xxMx — C MHOUKATOPOM (MOAYNEM UHOMKALMN);
O603Ha4yeHne MCMOMNHEHU NO TUMY NPUCOEeAMHEHUs K Tpybonpo-

BOAY:

NMPO®U - x1xMx — TuUN NPUCOEONHEHUA — KCIHABMUYY», TUNOpPa3Mepbl
Dy10-Dy150;

MPO®U - x2xMx — TuUN npucoeanHeHnsa — pnaHuesoe, TunopasmMepsbl
Dy20-Dy300.

O603Ha4veHne ncnonHeHun no tmuny pyrteposku MrP:
MPO®U - xx1Mx — T[NP dyTtepoBaH nonuypetaHow;
MPO®U - xx2Mx — TINP dyTtepoBaH ¢pToponsacTom.

O603Ha4YeHne UCMONMHEHUN NO Ha3HAYEHUIO:

MPO®MU - xxxMO — 00wenpombIWneHHoe (4Ns HearpecCuBHbIX Xua-
KocTen 6e3 abpasmBHbIX NpUMecen);

MPO®U - xxxMWU — M3HOCOYCTOMYMBOE WUCMONHEHue (ans paboTbl C
abpasnBHLIMU XNOKOCTAMM);

MPO®U - xxxMA — arpeccrMBOCTOMKOE WCMOMHeHne (ans paboTbl C
arpecCcuBHbIMU XXUOKOCTAMN).

XapaKTepI/ICTI/IKI/I BblMyCKaeMbIX NCNOSTHEHNN pacxogomepos:

NMPO®U - xx2MO — obuwenpombiwneHHoe: [MNMP dyteposaH dTOpO-
nnacTtoM, C 3aWUTHBLIMU KOMbLaAMW, 3NeKTpoabl
BbINOMHEHbI N3 HEPXXaBeloLen cTanm;

MPO®U - xx1MU — usHocoyctonumsoe ucnonHenue: MNP dyTtepo-
BaH nonuypeTtaHoMm, 6e3 3alnTHbIX Konew, anek-
TPOAbl U3 HepXaBelLen ctann unn TutaHa (no
3akasy);

MPO®U - xx2MA — arpeccusoctonkoe ucnonHenue: MNrP cgyreposaH
dToponnacTom, 3alnTHbIE KOonbLa — MO 3akasy
(ncnonHeHnst 3aWwuTHBLIX Koney — Ha puc.A.5),
9NeKTpoabl — U3 TaHTana unu TutaHa (no 3akasy).

HacTpouka pacxogomepa Onsi UsmepeHusi napameTpoB peBepCcus-
HOro NOTOKa BbIMOMHAETCS NO 3aKasy.
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1.6. MapkunpoBka n nfioméupoBaHue

1.6.1. Ha nepeagHen naHenu 6noka namepenus OMP ykasbiBatotcs (puc.4):
- HanmMeHoBaHue 1 o0b6o3HayeHue npmbopa;
- TOBapHbIN 3HaK PUPMbI-U3rOTOBUTENS;
- 3HaK YTBEPXXAEHMSA TUNa cpeacTBa U3MEPEHNS;
- BUA UCMNOSHEHMS;
- Tunopasmep OMP;
- HaNpsHKeHWe NUTaHUA pacxogomepa.

HanmeHoBaHue npubopa  obo3HauyeHue npudopa

( \ / ‘/ 3HaK yTBepXaeHuA
OCHOBHbIE r / \/ Tvna cpeacTea
XapaKTepUCTUKN B3JMIET M @/ n3mMepeHns
paCXOnElOMepa PACXOAOMEP - CYETUYUK INEKTPOMAMHUTHbIN
HanpsixeHue nutaHums............... =24B; 0,2A
TOBapr”Z 3HaK MakcumanbHoe gaBrneHue.... ...2,5MMNa
N TemnepaTypa XuUAKOCTH... !
bupmbl - n3rotoBuTENsA ™| CTMeHE AT oo
I~
2 BBV BT
. J
NPO®U-212 MO Ay25
|\ J
BUL UCMOSNHEHUS Tunopasvep OMP

Puc. 4. Bug mapknpoBKu pacxogomepa.

3aBoAckorM HOMEpP yKasaH Ha WubauKe, pa3MeLLLEHHOM Ha Kopny-
ce BU.

Ha kopnyce B/ mapkupoBaH repmoBBof kabens nutaHna =24 B.

1.6.2. Mocne noBepku pacxogomMmepa NnoMoupyeTcsa KOHTakTHas napa 6roka
N3MepeHusi, paspeluarollas MoauduKaumio KanmbpoBOYHbIX napameT-
pOB.

1.6.3. KoHTakTHaa napa 6roka mamepeHus, paspellarowias Moamdukauunio
CEPBUCHbIX NapamMeTpoB, MOXeT ObITb onnomMbupoBaHa nocne npose-
AEHNs NyCKOHanago4Hbix paboT.

Kpome Toro, Ans 3alnTbl OT HECAHKLMOHMPOBAHHOIO AOCTYNa npu
aKcnnyatauum MoryT ObiTb OMNMoMOMpoBaHbl ABa KpeneXHbIX BUHTA
KPbILLKM Koprnyca 6oka nsmepeHust.

23



2. NICNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AkcnnyaTauyMoHHbIe OorpaHu4yeHus

2.1.1.

2.1.2.

2.1.3.

JKcnnyaTauusa pacxogomMepa [OOoSbKHa MpoM3BOOUTLCA B YCIOBUSX
BHELLHMX BO3AENCTBYIOLWNX (PaKTOPOB, HE NPEBbILLALWNX A0NYCTUMbIX
3Ha4YeHU, OroBopeHHbIX B 1.1.2.8.

Pacxogomep MOXeT ycTaHaBnMBaTbCs B BEPTMKANIbHOM, rOpM3OHTarb-
HOM MM HaknoHHOM TpybonpoBoae. Hannuve rpsa3eBUKOB UK crnewyu-
anbHbIX PUNBLTPOB He 06s3aTernbHO.

TouHas n HagexHasa paboTa pacxogomepa obecnevmBaeTcs Npu Bbl-
nonHeHnn B mecte yctaHosku MNP cnegyoLwmx ycrnosun:

- OTCYTCTBYET CKOMNMeHne BO3ayxa;
- DaBreHne XMOKOCTU UCKIoYaeT rasoobpasoBaHune B TpybonpoBoae;

- Ha Bxoae u Bbixoge [P umetloTcss NPAMONUHENHbIE Yy4acTkn Tpybo-

nposoga cooTBeTcTByOWeN AnnHbl ¢ Dy, paBHbim Dy TMIMNP. Ha aTtux
yyacTkax He AOSMKHO ObITb HUKAKUX YCTPOWCTB UMW 3NIEMEHTOB, BbI3bl-
BaOLLUNX U3MEHEHME CTPYKTYPbl MOTOKA XUAKOCTH;

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

2.1.4.

Mepa 3anoJyiHeH XXNAKOCTbIO;

HaNPsXXeHHOCTb BHELLUHEro MarHUTHOrO NOMSA MPOMbILLIEHHON YacToThl
He npesblwaeTt 400 A/m.

BHUMAHME! 3anpewaetca Ha Bcex aTanax pabotbl ¢ OMP ka-
caTbCA pyKkamun 3rEeKTPOAOB, HaxXOASLUMXCA BO BHYTPEHHEM KaHane
nnp.

PekomeHgauumn no BbIGOpY MecTa yCTaHOBKWU WM MpaBuiia MOHTaxa
(nemoHTaxa) pacxogomepa, onucaHue Habopa anemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutTensHon apmatypbl «B3JIET KIMA» ns-
NOXeHbl B [JOKymMeHTe «Pacxogomep-cHeTumk 3neKTpoOMarHUTHbIN
«B3JIET OM». UcnonHeHus NMPODPU-xxxMx. IHCTpYKUMSA MO MOHTaxXy».
LWKCAO.407212.004 M.

BHUMAHME! He ponyckaetcs c NMNP, pytepoBaHHoro gproponna-
CTOM M 6e3 3alMTHbIX KoMey CHUMaTb CTSDKHYI LWnunbky (6onT) u
NPWXMUMHbIE NMAcTUHbI Ha BpeMsi 6onee 10 MuH.

Tuvn 1 coctaB KOHTPONMMPYEMOW KNOKOCTU (HanmMymMe M KOHUEHTpauus
B3BECEW, MOCTOPOHHMX XUAKOCTEN U T.M.), PEXUM paboTbl U COCTOSIHUE
TpybonpoBoga He [AOSKHbI MNPUBOAWUTL K MOSIBNEHUIO OTMOXEHUN,
BMMSIIOLWNX HA pabOTOCNOCOBHOCTL U METPONIOMMYECKME XapaKTepUCTu-
Ku pacxogomepa.

Ona ob6ecne4yeHns paboTocnocoBGHOCTM pacxogomepa B CUC-
TeMax, MWCNONb3yKLWMX MO KAKUM-IMGO MNpPUYMHAM YrosibHble
¢onnbTPbI, HEO6GXOAMMO CNegUTb 3a UX UCMIPABHOCTLIO.

24



2.1.5.

2.1.6.

2.1.7.

HeobxoaumocTb 3awwmTHOro 3asemneHus npubopa onpegenseTca B
cooTBeTCTBUN C TpebosaHusmu rmasbl 1.7 «[lMpaBun ycTponcTBa anek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NMUTaHUSA U YCIoBWUWA
pasmMeLLeHnsa npubopa.

MonHunesawmTta obbekTa pasmelleHnss npubopa, BbINOSHEHHAA B CO-
oTBeTCTBUU C «VIHCTpyKUMEN Nno yCTPOMUCTBY MOSIHME3ALWMTLI 34aHUMN,
COOPYXXEHUA W MNPOMbILWSIEHHbIX KOMMYHUKaunn» CO153-34.21.122-
2003 (ytBepxaeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003), npegoxpaHseT npmbop OT BbixOA4a M3 CTPOS MpU HaANMYnm
MOSHUEBbLIX Pa3psaaoB.

TpebGoBaHUS K YCrNOBUSIM 3KCnnyaTauum M BbIGOpYy MecTa MOHTaxa,
npvBeAEeHHblE B HACTOsILLEN SKCNyaTauMOHHON AOKYMEHTaLUuW, yyu-
TbIBaOT Haubornee TUNUYHbIE BHELLHWE bakTopsl, BrvsaLliMe Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTaumMm MOryT CyLLECTBOBaTb UM BO3HWUKHYTL B
npouecce ero akcrnnyataumMmM BHeELUHMEe ¢akTopbl, He noaaaroLLmnecs
npenBapuTenbHOMY MPOrHO3Y, OLEHKe MK NPoBepke M KoTopble Mpo-
n3BoauTENb HE MOT Y4eCTb Npu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB creayeT YyCTpaHUTb UX
WUNN HaMTU MHOe MEeCTO JKCnnyaTauuu, rae AaHHble akTopbl OTCYTCT-
BYIOT UMW HEe OKa3sblBalOT BMUSIHUSA Ha paboTy nsaenusi.

2.2. Bbibop TMNopa3mepa pacxogomepa

2.2.1.

2.2.2.

2.2.3.

Beibop TMnopasmepa pacxogomepa onpegensietcsa guanasoHOM pac-
xogoB B TpybonpoBoae, rae byaet ycraHasnueaTbes MNP, Ecnn gua-
nasoH pacxodoB ANdA AaHHOro TpybonpoBoaa yknagbiBaetca B Anana-
30H PacxofdoB HeCcKomnbKkux Tunopasmepos OMP, To onpegensaTb Hyx-
HbIi TUNOpPa3Mep PeKOMeHOyeTCs UCXOAS U3 3a4aHHOro nNpeaenbHOro
3Ha4yeHus NoTepb Harnopa.

Ecnun 3HauyeHune Dy BbiGpaHHoOro Tunopasmepa OMP MeHbLle 3Ha4YeHus
Dy TpybonpoBsoaa, Kyaa npegnonaraetcsa ycraHasnusaTtb NP, To gna
MOHTaxa B TpybonpoBog WCMonb3ylTCss NepexoaHble KOoHyca (KOH-
cbysop 1 Ancbdy3sop).

Onpepenntb rmagpasnuyeckne notTepu Hanopa B CUCTEME <KOHJY30p —
MNP — guddysop>, npuBeSeHHONM Ha PUC.5, MOXHO MO HUXenpuse-
JEHHOW MeToauKe.

2.2.3.1. AicxogHble gaHHble Anga onpeaenenust NnoTepb Hanopa:

- 06bEeMHbIN pacxop XMAKOCTU B JaHHOM Tpybonposoge - Q [M3/'-I];
- Dy noasogsuiero Tpybonposoaa -D1  [mwm];
- Dy NneP -D2  [mm];
- Dy otBOgSAILLErO TPYOONpPOBOAA -D3  [mm];
- Yron KOHYCHOCTM KOHpy30pa -0 [rpag];
- yron KoHycHocTtu anddysopa -oz [rpag];
- ANvHAa NPSIMOSTIMHENHOrO y4YacTka -1 [MMm].
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/2 I osl2

1 — KOH@y30p; 2 — nonHornpoxoOHasi wapoeas 3adsuxka;, 3 — [P;
4 — dugpgpy3zop.

Puc. 5. Cxema Tpyb6onpoBoaa B mecte yctaHoBku IIP.

2.2.3.2. CornacHO WM3BECTHOMY MPUHUUNY CYnepno3vuun CyMMapHble NoTepwu
Hanopa h, B cucteme <koHdysop — MNP — anddysop> cknagbiBatotca
N3 MEeCTHbIX NOoTepb Hamnopa B KOHQYy30pe h,q, NPSIMONIMHENHOM y4acT-
ke (anuHon |) hya 1 anddysope hys.

MoTepun Hanopa B KOHQYY30pe onpeaenstTcsa no rpaduky puc.6a,
roe Vv, — CKOpPOCTb MOTOKA XMAKOCTU B NPAMOSMHENHOM yyacTke. [pa-
1K 3aBUCMMOCTM MOTEPb Haropa OT CKOPOCTU MOTOKa paccyuTaH ans
yrna KOHyCHOCTU KOHpy3opa oy = 20 °. [1na onpegeneHns ckopocTu no-
TOKa >XXMAKOCTU MO 3Ha4yeHuto obbeMHoro pacxoga Q MOXHO BOCMNOSb-
30BaTbCs rpacomkom puc.7 nnm popmynomn:

Q) 110°.

/ =
Vi) 0,9 7 -Dy?(Mm)

MoTepn Hanopa B NPSIMOMIMHEMHOM Yy4acTKe onpeaensalTca Mo
rpadouky puc.66. Npaduk 3aBUCMMOCTM NOTEPb Hamopa OT CKOPOCTU
NMOTOKa pacCyMTaH Afs OTHOLLEHUN ASIMHbI NPSAMOSIMHENHOrO yyacTka K
anameTtpy 15; 20; 25 n 30.

MoTepun Hanopa B auddysope onpeaenstoTca no rpaduky puc.6s.
padmk 3aBMCUMOCTKN MOTEpPb Hamnopa OT CKOPOCTU MOTOKa paccyuTaH
ANSA yrrna KoHyCHoCTn anddysopa oz = 20° 1 OTHOLEHUN HanbornbLiero
AnameTtpa guddysopa K HaumeHbwemy 2,0; 2,5; 3,5 n 4,0.

MPUMEYAHUME. TlporpammHoe obecneyeHne Ansi NpoBeaeHus
YTOYHEHHOro pacyeTa noTepb Harnopa B cucteme <koHdgysop — MNP —
Andpy3op> NocTaBnsgeTcsa no 3akaasy.
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a)

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

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

6)
h,., M Boa.cT. I/D,
12
10 | 30
25
8 1 20
6 15
4 -
2 p
0
12 v, mlc
B)
h,3, M BoAa.cCT.
3 . . . . . . . . . . D4/D,
2,5 : ' : : : : : : ; : 4,0
3,5
2 1 12,5
1,5 1 2,0
1 -
0,5
0 -

1 2 3 4 5 6 7 8 9 10 11 12 v, wmc

Puc.6. lpacdmkm 3aBucumocten noTepb Hanopa B KOHdy3ope (a),
npsAMoniuHeMHOM y4yacTke (6) u auddysope (B).
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M3/ a/vmm

1000
500 — 10
// 5
200 — |
Dy 150 —T|
100 y 159 _— et 2
50 — T /42—‘ 10
— Y O T o 5
e g -
20 o - i
— /
10 /l/ ] Dy4o — =2
— e 2
5.0 ————— — — = 10
P cul L el 50
il I Dy20 _— 1
2.0 4= /’ —
1.0 — B 20
e Don e 1o
0.5 f—— e e
/, —— -5
0.2 et p] |
o1 / 14// )
—
0.05 — 1
— 0.5
0.02
0.01 - 0.2

0.1 0.2 0.3 0.5 0.7 1.0 2.0 3.0 5.0 7.0 9.0 12.0 mlc

Puc. 7. Npadmk 3aBUCUMOCTM pacxoaa XXUAKOCTU OT CKOPOCTU NOTOKa Ans
pasnnyHbIX 3HaYeHun Dy.
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2.3. NNoaroToBKa K paboTe

2.3.1. Mepbl 6e3onacHocTH

2.3.1.1. K paboTe c pacxoqoMepoM [ornyckaeTcsi nepcoHan, U3y4mBLUMIA 3KC-
nryaTauMoHHY0 JOKYMEHTAUMIO Ha n3genue.

2.3.1.2. Npw nogrotoBke MU3OENUS K UCMNONb30BAHUIO M B NpoLecce akcrnyaTa-
unMn JormkHbl cobnogaTteca «lpaBuna TeXHUYECKOW 3JKcnnyaTauuu
3MEeKTPOYCTAHOBOK MnoTpebutenein» n «MexoTpacneBble npasuna Mo
oxpaHe Tpyaa (lNpaBuna 6e3onacHOCTM) Npu SKCANyaTaunmn afekTpoyc-
TaHOBOKY.

2.3.1.3. lpn npoBeageHnn paboT ¢ pacxogoMepoM onacHbiMU hakTopamu nd
YyesioBeka SBMAKTCA:

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

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

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

2.3.1.4. 3anpewaeTca MCMNonb3oBaTb pacxogoMepbl Npu AaBneHun B Tpybo-
nposoge 6onee 2,5 Mla.

2.3.1.5. B npouecce paboT No MOHTaxy, NyCKOHanagke unn peMOHTY pacxono-
Mepa 3anpeLyaeTcs:

- MPOVU3BOAUTbL MOAKIOHMEHUSI K pacxoooMepy UMM 3aMeHy 3nekTpopa-
AVNO3MEMEHTOB MPU BKIMIOYEHHOM NUTAHUM;

- JeMOHTaXx pacxogomepa 13 TpybonpoBoaa A0 MOSMHOMO CHATUS OaBne-
HMSA Ha y4acTke TpybonpoBoAa, rae Npom3BoaaTcs paboThl;

- UCNOSb30BaTh HeWCNpaBHbIe 3MeKTPopPaanonpubopbl, 3MEKTPOUHCTPY-
MEHTbI NM60 6e3 NOAKMIYEHNS X KOPMYCOB K MarucTpany 3awmuTHOro
3a3eMreHus.

2.3.2. lpwn BBOAE B akcnnyaTaumo IMP gomkHo 6biTb NpoBepeHo:

- COOTBETCTBME HanpaBrieHWs CTPEeNikM Ha Koprnyce pacxoJomepa Ha-
npaBeHnio NoToKa XUAKOCTU B TpyGonpoBoae;

- COOTBETCTBME AJIMH NPSMONMHENHbLIX YY4aCTKOB Ha BXOAe W BbIxoAe
SMP;

- NPaBUINbHOCTb MOAKIOYEHNST pacxofomMepa M B3aMMOOENCTBYHOLLETO
o6opyaoBaHUsi B COOTBETCTBMM C BbIOpaHHOW CXEMOW;

- NPaBUNbHOCTb 3afaHHbIX PEXMMOB PaboThbl BbIXOAOB pacxo4oMepa;

- COOTBETCTBUE HAMPSHKEHUS NMUTAHUSA 3aQaHHbIM TEXHUYECKMM XapakTe-
pUCTMKaM.
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2.3.3. Pacxogomep npu nepBom BKMAOYEHUU UMW NOCne ONIMTENbHOrO nepe-
pbiBa B paboTe roToB K aKCniyaTauun nocre:

- MONHOro npekpaleHns AMHaMUYeCcKnx rMapaBnMyYeckux NpoLeccoB B
TpybonpoBoae, CBsA3aHHbIX C UBMEHEHMEM CKOPOCTM M Pacxoda >XMOKO-
CTU (NPV OMOPOXXHEHMM UMK 3anofNIHEHUN TPyOOMNPOBOAAa, pPerynmpoBke

pacxoga v T.n.);
- 30-MuHYyTHOM npoMbiBkK TP NOTOKOM XMAKOCTY;
- 30-MMHYTHOro Nporpesa pacxogomMepa.

2.3.4. MNepen BBOAOM B 3KcnnyaTauuio Heobxoaumo onnombupoBaTtb pacxo-
AomMep u 3afBuxky 6annaca (Npu ero Hanuyuum).
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2.4. NMopsapok paboTbl

2.4.1.

2.4.2.

2.4.3.

CunTbiBaHME MHOPMaLMM

CaaHHbIN B 3KCnnyaTauuio pacxogoMep paboTaeT HenpepbiBHO B
aBTOMaTMYECKOM peEXMME.

MHdopmaums 06 mamepsieMbix napameTpax M COCTOSSHUM pacxo-
Aomepa MOXeT CYMTbIBaTbCA C MHAMKaTopa (C aBTOMaTUYecKUM Wnm
NPUHYANTESbHBIM NEepeKnioYeHneM MHANKaUuKM), ¢ yHUBepcarnbHbIX U
TOKOBOIO BbIXOJ0B, MO nocnegosaTensHoOMYy nHTepdency RS-485.

[oaupoBaHue

[loavpoBaHMe C MOMOLLbI pacxodoMepa MOXET OCYLLEeCTBIATLCS
OOHUM M3 OBYX CrnocoboB: 3apaHee 3a4aHHOro 3HavyeHus 003bl UNu B
«CTapT-CTOMHOM» PeXuMe.

[nsa [o3vpoBaHMs 3aO4aHHOrO 3Ha4YeHUss HeoGXxoaumo npeaBapu-
TENbHO 3TO 3Ha4YeHWe 403bl MPOorpaMMHO BBECTU B pacxogomep. Haum-
HaeTcs MpoLecc A03MPOBaHMS MO CUrHany, MOCTyrnMBLUEMY Ha BXOA
ynpaeneHus, unu no komaHge CrapT, NOCTynuBLUEN NO nocrneaoBa-
TEeNbHOMY MHTEpMENCY, 3aKaHYMBaETCS — aBTOMaTU4eckn nocne Habo-
pa 3aaHHOro 3Ha4YeHns J03bl.

B «cTapT-cTONHOMY» pexume npouecc A03MPOBaHUS Ha4yMHaeTcs
Nno NepBOMYy CuUrHany, NoCTynuBLLUEMY Ha BXOQ, yNpaBreHus, UNn no mH-
TepencHon komaHge CtapT, a 3akaHYMBaeTCs — MO BTOPOMY curHany
Ha Bxofe ynpasneHust unu no komaHae nHtepdenca Cron. [na obec-
neyeHusi paboTbl pacxogomepa B «CTapT-CTOMHOM» pexume Heobxo-
ANMO YCTaHOBUTb 3HAaYeHNe 3a4aHHOWN 403bl, paBHOE HYMHO.

MO OKOHYaHWIO O03MPOBaHMSA Ha YHUBEPCASbHbIX BbIXOA4AX MOXET
ObITb ChOPMUPOBAH UMNYbLC U/UU NOTMYECKUI CUrHaAN ON4a ynpasne-
HUSA UCNONHUTENBHLIM MEXaHNU3MOM.

YcTaHOBKa oTCce4Yek no N3MEePEHNIO pacxoaa

OTceykn No M3MEPEHNIO pacxona 3a4alTcsi C MOMOLLBbK NapamMeT-
poB: Mo HapacTaHuio 1 Mo yobiBaHMIO, a Takke OTceyka O no uHAU-
KaTopy.

Otceukn Mo HapacTaHuto 1 Mo yobiBaHMIO — 3TO NOPOroBblE 3Ha-
YeHus1 pacxoda, HMXKe KOTopbIX (Mpy M3MeHeHUn pacxoaa B 6onbLuyto n
MEHbLLUYI CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakomnneHue obbe-
Ma, Bblaaya UMMynbCOB U TOKOBOro curHana. lNpu aTom nHanumnpyeTcs
HyneBoe 3Ha4YyeHune pacxopaa.

3HayeHVe Kaxaon u3 oTceyek MOXeT yCcTaHaBnmMBaTbCHA B npene-
nax ot 0 go 0,255-Qyaue ¢ anckpetoM 0,001-Q,ans. TVINOBOE 3HAYEHME
npu Bbinycke n3 npoussoacrtea — 0,002-Quaus.

OTtceuka 0 NO MHAMKATOPY — 3TO 3HAYEHWE pacxofda, HUKe KOTo-
pOro MHAMUMPYETCS HyNeBOe 3Ha4YeHne pacxopa, a HakonneHue obbe-
Ma, Bblaa4ya MMMynbCOB 1 TOKOBOIO CUrHamna npoaorkarTes.

B pacxogomepe ans peBepcrMBHOIO NOTOKa OTCeYkM cpabaTtbiBatoT
KaK Mpu NONOXMTENbHOM, TaK 1 NP1 OTpULATENbHOM HanpaBreHnn no-
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Toka. CurHan HanpaeJ/ieHUA NOTOKa TakkKe U3MeHAEeTCA C y4eToOM YyCTa-
HOBJ1E€HHbIX OTCEe4YeK.

2.4.4. YcTaHoBKa Nonb3oBaTeNbCKOro gManasoHa pacxoga

B pacxogomepe Takke MOXHO YyCTaHOBUTb MUHUMarnbHoe (HMxHARA
rpaHuua) n makcumanoHoe (BepxHsAs rpaHuua) 3HadeHue ans pabo-
4yero AuanasoHa pacxofa. 3HayeHus napameTpoB 3agatoTcs Kak abco-
NIOTHbIE BENWYMHBLI B eauHuuax wuamepeHuss obbeMHOro pacxopga
(n/muR).

Ecnu namepeHHoe 3HayeHue pacxoaa MeHblue HwkHen rpaHuubl
unun 6onblue BepxHen rpaHuubl, Toraa:

- NpoJoKaeTCa M3MEePEHNe pacxoda 1 HakonmneHne oobema;

- (pukcupyetca HewTaTHaa cutyaums u Ha XKW oTtobpaxaetcs
CYMBO H unu B (puc.3a).

2.4.5. YcTaHoBKa napamMeTpoB (huribTpa n aBTomMarta yCTaHOBKM pacxoaa

B npubope npegycMoTpeHa BO3MOXHOCTb 00paboTkn usmepu-
TENbHOro CMrHana ¢ NoMoLLbo unbTpa U aganTMBHONO anroputma ae-
TOMaTta ycTaHoBKM pacxofa. KoHcTaHTa cunbTpa curHana pacxoga u
napamMeTpbl aBTomaTa YCTAHOBKM pacxofda OnpenenslT BpeMs peak-
unn npubopa Ha n3MeHeHne pacxoaa.

Mpu BbiNycke M3 NPOM3BOACTBA YCTAHABNMBAETCS 3HAYEHUE KOH-
CTaHTbl puUnbTpa cuUrHamna pacxofa paBHoe 6 M BkNoYaeTcs aBTomat
YCTAHOBKM pacxoda C TUMOBbIMW 3HAYeHUsIMW napameTpoB. 3aBUCU-
MOCTb BPEMEHMW YCTAHOBMNEHMSI 3HAYEHUsI pacxoda OT KOHCTaHTbI
mnbTpa Npy TUNOBbLIX 3HAYEHMSIX MapamMeTpPoB aBTOMaTa YCTaHOBKU
pacxoda npveeaeHa B Tabn.8.

Ta6bnuua 8
KoHcTaHTa chunbTtpa Bpems ycTaHOBNEHUsA 3Ha4YeHus pacxoaa, ¢
curHana pacxoga ABTOMAT BKMOYEH ABTOMAT BbIKMHOYEH

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 napameTpoB unbTpa U aBTomaTa yCTaHOB-
Kn pacxofa obpalatbCsa K M3roToBUTENHO.

2.4.6. YcTaHOBKa napaMeTpoB KOHTPOSSA 3anonHeHns Tpybonposoaa

B pacxogomepe peanusoBaHa yHKUNA onpeneneHuns 3anonHeHns
TpybonpoBoga namepseMon XuakocTeto (BogonposogHon Bogon). MNpu
paboTe C XNOKOCTSAMU, OTNINYAKOLMXCS MO ANEKTPUYECKON NPOBOLAMMO-
CTW OT BOAbl, pEKOMeHAYyeTCHA MPOBECTU HACTPOWKY napamMeTpoB pac-
XoQoMepa B COOTBETCTBMM C peKkoMeHZauusiMu, MpuBeAEHHbIMU B
Mpunoxexun I.
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2.5. Bo3MOXHble HeEMCNPaBHOCTU N MeTOAbI UX YCTpaHe-

HUA

2.5.1. NepeyeHb HeucnpaBHOCTEN W HewTaTHbIX CUTyauun, OuarHocTupye-
MbIX NPUBOPOM U MHANUUPYEMBIX B BUAE COOTBETCTBYHOLMX CUMBOSIOB
Ha akpaHe XKW, npueegeH B 1ab61.9.

Ta6bnuua 9
HeI/ICI'IngBﬂHOCTVI, Conepxarne
HC cobbiTus
— AnnapartHasi HemcnpaBHOCTb. BeiBognTcsa coobuieHne Owmnbka namMaTu.
10 Ownbka npomepa onopbl
'H Pabounn pexum 6e3 nHnumanmsaumm
13 YpoBeHb BXOAHOrO CurHana Bbille AOMYCTUMOTO B HECKOMbKMX LMKax
N3MepeHnn
Q 3HayeHune pacxoga 6onblue Qmakc
1 3HauyeHune Kp ons Bbixoga Ne1 HEKOPPEKTHO
2 3HauyeHune Kp ons Bbixoga Ne2 HEKOPPEKTHO
T 3HayeHne pacxoaa BbILWSIO 3a Npeaeribl yCTaBOK N0 TOKOBOMY BbIXOAY
H 3HayeHVe pacxoga HUKEe Nosib30BaTeNbCKOW rpaHnLbl
B 3HayeHVe pacxoda Bbllle Nosib30BaTENbCKOW rpaHnLbl
n 3Ha4yeHne curHana 3oHAMPOBaHUSA BbILE 3adaHHOro (nycrasa Tpyba)

MpumeyaHue. HacTynneHne nepenosiHEHUsI XypHana HacTpPOeYHbIX napa-
MeTpoB oTobpaxxaeTcsa Tonbko B nporpamme « MoHutop Banet Mpodu My .

2.5.2. lpn guarHoCcTMpoBaHMM annapaTHOM HeucrnpaBHOCTM pacxogomepa
nnbo HeucnpaBHocTen ¢ kogamu 10, 'H 1 13 npekpawaeTtcs namepeHue
pacxoga v HakonneHue obbema. Npu nosBneHMnM nHankauum coobuye-
Hus Owmnbka namaTm nmbo cumeonos !0, 'H npubop Heobxoammo oT-
npaBuTb B PEMOHT.

2.5.3. B cnyyae uHouMkaumm Opyrmx CUMBOJSIOB W/MNN OTCYTCTBUM MU3MeEPU-
TenbHOM MHpopMaLnn cnegyet NpoOBEPUTD:

- Hann4mne n cooTBeTCTBME HOPpMaM HarpsxeHmne nntaHnda Ha Bxoae pac-
XxogomMepa n UCToOYHUKa BTOPUYHOIO NMUTaHUA;

- HaOEeXXHOCTb NoACOeAVHEHUs Lienen NUTaHus;

- Hann4ymne XXnakocTtn n ee oBMXeHn4d B pr6OI'IpOBO}J,e;

- OTCYTCTBME CKOMMEHUs ra3a B MecTe YCTaHOBKU pacxodoMepa;

- KOPPEKTHOCTb 3HaveHu K,, ycTaBoK No TOKOBOMY BbIXOAY, OTCEYEK MO
pacxofy, HWXHEN U BepXHeW rpaHuL, guanasoHa U3MepaemMoro pacxo-
Aaa. lNpu HeobxoaMMOCTN N3MEHNUTL UX 3HAYEHUS.

pOK

Mpy NONOXMTENbHBLIX pe3ynbTaTax NepeyYnCcrieHHbIX Bbille NpoBe-
cnenyeT obpaTUTbCA B CEPBUCHbLIM LIEHTP (pervoHanbHoe npen-

CTaBI/ITeJ'IbCTBO) MM K N3rotoBuTeENio n3genna anda onpeageneHnda Bo3-
MOXHOCTU €ro AanbHeunLen aKcnnyaTauunn.

2.5.4. Pacxogomep «B3JIET OM» no Bugy MCNOMHEHUSI U C Y4ETOM YCITOBUM
aKcnnyaTauum OTHOCUTCS K U3AENUAM, PEMOHT KOTOPbIX NPOU3BOAUTCS
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Ha  cneuManuavpoBaHHbIX  MNpeanpuaTMax nubo  npeanpuaTAX-
nsrotoBuTene.
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3. TEXHUWYECKOE OBCIYXUBAHUE

3.1. lNpoBepka TEXHUYECKOro COCTOAHUA

3.1.1.

BBeaeHHbI B 3KCnyaTauuio pacxogoMep pekoMeHayeTcs noaesepraTb
nepnuoamnyeckoMy OCMOTPY C LIENb0 KOHTPOSS:

- paboToCnoCcOBHOCTN pacxogomepa;
- cobnogeHnsa yCnoBui akcnnyaTaumm;

- HAlMM4nAa Hanps>XeHnA nnTtaHuA,

- OTCYTCTBUA BHELLUHNX noapem,ueHMﬁ COCTaBHbIX YacTen pacxogomMepa,

- HAQAEXHOCTWN AJTIEKTPUHECKMNX N MEXAHUYECKMNX COeAVNHEHUN.

3.1.2.

3.1.3.

MepunoanMYHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTaumun, HO
He AorkHa ObITb pexe oHOro pasa B ABe Heaernw.

HecobniogeHne ycnoBuir akcnnyataumm pacxogomMepa B COOTBET-
CTBUM C pa3genom 1.2.8 MOXeT NpMBECTU K ero oTkasdy unn npesbllle-
HUIO OMYCTUMOrO YPOBHS MOrpeLLlHOCTN U3MEPEHUM.

BHelwHMe noBpeXxaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN u3MepeHuin. [lpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nutaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHenLen akcnnya-
Taumn.

B npouecce akcnnyataumm pacxogomMepa He pexe OOHOro pasa B rof
HeobXxoauMO MPoBOAUTL MPOMOUNAKTUYECKUI OCMOTP BHYTPEHHEro Ka-
Hana (MNP Ha Hanuuue 3arpsisHEHUM U/MNK oTNoXeHun. [JonyckaeTcs
HanuMyue nerkoro Haneta, KOTOPbIM AOSMKEH CHUMATbCA C MOMOLLBHO
YNCTOW MATKON BETOLUM, CMOYEHHON B BOJE.

Mpyn Hanuuun 3arpAa3HEHUn /UM OTNOXEeHUN gpyroro Buga nmbo
MX CYyLWEeCTBEHHOW TOMLWMHbI HEeOOXOAMMO MNPOU3BECTU OYUCTKY MO-
BepxHocTu MNP 1 oTnpasuTb pacxogomep Ha BHEOYEPEOHYH MOBEPKY.

OumnCTKy OTNOXEHUI B 3TOM Cryyae pekoMeHOyeTcsi MpoBOAUTb
cpasy e nocrie u3BneyYeHuss pacxogomepa ns Tpybonposoaa ¢ nomo-
LL{blO0 BOAbI, YNCTOW BETOLUM U HeabpasMBHbIX MOKLLNX CPEACTB.

3anpewaeTcs Npu o4YnMcTKe OTNoXeHun npombiBatb MMIMP nog
cTpyen xupgkoctun nmbo norpyxatb MNMNP B XupakocTb, Aaxe 4vac-
TU4HoO!

Mpn oTnpaBke pacxogoMepa Ha MOBEPKY UMW B PEMOHT HEOOXOAUMO
nocne AeMoHTaxa OYUCTUTb BHYTpeHHWn kaHan [P oT oTnoxeHun,
obpasoBaBLUMXCS B Mpouecce aKcnnyataumm, a Takke OT OCTaTKoB pa-
oouen xungkoctn. OcTaTKn arpecCCUBHOM XUAKOCTU AOJXKHbI ObITb
HEeMUTPanM3oBaHbI.

Mpy MOHTaxe U OEMOHTaXe pacxogoMepa HeobGXxoaWMO PYKOBO-
[ICTBOBATLCA MHCTPYKLMEN Mo MOHTaXy pacxogomepa.
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OtnpaBka pacxogomepa Ans npoBefeHUst NOBeEPKM NMBO peMOoHTa
AOMKHa MpoOu3BOAMTLCA C nacnopToMm pacxogomepa. B conposoawu-
TenbHbIX JOKYMEHTax HeoOXOAMMO ykasblBaTb MOYTOBbLIE PEKBU3UTHI,
TenedoH M akc oTnpaBuTens, a Takke cnocob u agpec obpaTHown
AOCTaBKMW.

3.2. NNoBepka

Pacxogomep-cyeTumk anektpomarHutHbeln «B3JIET OM» npoxogut
nepBUYHYIO NOBEPKY NPU BbIMyCcKe 13 NPOU3BOACTBA U NOCMe PeMOHTA,
nepuoguyveckme — B npoLecce aKcnnyartauum.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

lMoBepka pacxogomepa NPoOM3BOAUTCA B COOTBETCTBUMN C JOKYMEH-
TOM «Pacxogomep-cHeTuumK anekTpomarHuTHbIn «B3JIET SM». Ucnon-
HeHusi [TPO®U-xxxMx. PykoBoactBo no akcnnyatauun. Yacto Iy
LWKCAO.407212.004 P3.
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4. YIIAKOBKA, XPAHEHUE U
TPAHCINOPTUPOBAHUE

4.1. Pacxogomep «B3JIET OM», ykOoMNnNeKkToBaHHbLIN B COOTBETCTBUUN C 3a-
SIBKOW, YyNaKoBblBaeTCA B WHAMBUAOYyanbHyt0 Tapy kaTteropumn KY-2 no
FOCT 23170 (kopobKy M3 rodopupOBaHHOrO KapToHa NGO AepeBSHHbIN
Awmk). Tyga ke nomeLLaeTcs aKcnnyaTaumoHHasa AOKYMEHTauus.

rlpI/ICOGH,I/IHl/ITeJ'IbHaH apmMmartypa noctaslideTCcd B OTAEeNbHON Tape
pOCChINbO Ui B 060pe Ha OOWH UIMN HECKOJIbKO KOMIJIEKTOB.

4.2. XpaHeHue pacxogomMepa OOMMKHO OCYLIEeCTBATLCS B YNakOBKe M3roTo-
BUTENS B CYXOM OTaniMBaeMOM MOMELLEHNN B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHnn ans xpaHeHus He
AOIMKHO ObITb TOKONPOBOASALLEN MbIfIA, NApPOB KACMOT M LWeEenoyen, a
TakKe rasoB, BbI3blBaOLLMX KOPPO3UIO 1 paspyLlatoLLnX N30NSLMIO.

Pacxogomep He TpebyeT crneumnansHOro TexHu4eckoro obenyxmea-
HUS MPU XPaHEHUN.

4.3. PacxogomMmepbl MOryT TPaHCMNOPTMPOBATLCA aBTOMOOUITbHBIM, PEYHbIM,
XenesHoA4oOPOXHbIM N aBUALNOHHBLIM TPAHCNOPTOM (KpOMe HerepmeTun-
3MPOBaHHbIX OTCEKOB) Npu COBNIOAEHMM CneayoLwmx YCrnoBUN:

- TPaHCNOPTMPOBKA OCYLLECTBISAETCA B 3aBOACKOWN Tape;

- OTCYTCTBYET NnpsiMoe BO34enCTBuNe Bnaru;

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

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

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

- yaapbl CO 3Ha4YeHneM NUKoOBOro yckopeHust 4o 98 m/c?;

- YNIOXEHHbIe B TpaHCMNopTe u3genusi 3akpensneHsl Bo nsbexaHue nage-
HUS 1 coyoapeHun.
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NMPUNOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa
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* - CNpaBO4HbIN pasmep

1 — uHOukamop (npu Hanu4yuu);, 2 — 610K uUsMepeHusi; 3 — nep8uYHbIU
npeobpazosamersb pacxoda; 4 — 3auwumHbie Konbua, 5— 2epmoeeod
kabens cessu; 6 — eaepmoeeod Kabesns numaHus; 7 — arnekmpuyeckue
MPOBOOHUKU Oris coeduHeHusi kopriyca OMP ¢ mpyboripogodom; 8 —
3/71eKMpPOoO0kI.

Puc. A.1. Bug pacxogomepa o6LenpoMbILLIIEHHOrO UCNOJNTHEHUSA
MPO®U-212MO c 3alMTHBLIMM KOMNbLaAMMW.
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Ta6nuua A.1. MaccorabapuTHble XapakTePUCTUKU Ppacxog4oMepoOB UCNOJTHe-

Hun NMNPOPU-x12MO, -x11MHU, -x12MA TunopasmepoB

Dy10...Dy150
L, mwm . Macca,
Dy, Mm D*, mm D1*, mm c Ges H, He bonee,
3alUTHbIMK 3aLUUTHBIX MM i
KonbLamMmm 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 — uHdukamop (npu Hanu4yuu);, 2 — 610K USMepPEHUs; 3 — Nep8uUYHbIU
npeobpaszogamersb pacxoda; 4 — 3auWumHbie Konbua, 5 — eepmoeeod
kabens cessu; 6 — 2epmMoesod kabersnsi numaHusi; 7 — a51eKMpuUYecKue
MPOBOOHUKU 0Ornsi coeduHeHus kopriyca OMP ¢ mpybornposodom; 8 —
ooronHUMenbHbIU 3a3eMAsouul 3nemeHm; 9 — 31ekmpoosb!.

Puc. A.2. Bup pacxogomepoB ucnonHeuun MNPOPU-222MO, -221MHU, -222MA
Tunopasmepos Dy20...Dy150.

Tabnuua A.2. MaccorabapuTHble XapaKTepUCTUKN pacxoaoMepoOB UCTMOSTHE-
HUum NMPOPU-x22MO, -x21MHU, -x22MA Tunopasmepon

DyZ20...Dy150
L*, Mm Macca,
Dy, mm | D*, Mm | D;*, Mm | d1,mm/N C saLMTHEIMN | 663 SaLNTHBIX H*, Mmm He bOonee,

KonbLamu Konel Kr
20 50 105 14/4 158 150 236 3,8
25 57 115 14/4 158 150 241 4.0
32 65 135 18/4 202 194 257 5,8
40 75 145 18/4 202 194 265 7,0
50 87 160 18/4 203 195 279 8,9
65 109 180 18/8 220 212 299 11,4
80 120 195 18/8 230 222 316 14
100 149 230 22/8 251 243 343 20
150 202 300 26/8 324 316 408 36
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MPEAYNIPEXAEHVE-
OTKPbIBATb, OTKNKOUYB OT CETH!
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* - CNpaBOYHbIV pa3mep

1 — 650K usMmepeHusi;, 2 — nepsuyHbIl rnpeobpaszosamerib pacxooa;
3 — 3awumHble Konbua, 4 — 2epmoeeo0 Kaberns ces3u; 5 — eepmoesod
kabens numaHus; 6 — areKmpu4Yyeckue rnpPo8oOHUKU Oris coeQUHEHUSs
koprnyca OMP ¢ mpy6onpogodom; 7 — anekmpoodbl; 8 — pbiM-601m.

Puc. A.3. Bug pacxogomepoB ucnonHenumn MNPOPU-122MO, -121MHU, -122MA
TunopasmepoB Dy200, Dy300.

Ta6bnuua A.3. MaccorabapuTHble XapakTepUCTUKU pacxoaoMepoB
ucnonHeHun MPOPU-x22MO, -x21MWU, -x22MA TMnopasmepoB
Dy200, Dy300

Macca,
Dy, mm D*, Mmm D:*, MM dl,mm/N L*, Mm H*, mm He Gonee,
KIr
200 258 358 26/12 362 464 59,0
300 362 485 30/16 514 581 120,4
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<
of — N
BX0A <
BX0A = 1
YNPABNEHNS N 5 [oe] CEPB
e — 2 1
BbIXOf 1 ol == B
+ X )
PEXUM | J1 | J2 — 5 1
PAB. |- |- - ™ ™
BbIXOf 2 —
HACTP. | — | + + > 2 %
CEPB. |+ |- GND .
RS-485 | A/DATA-— 5
B/DATA + 2zt
y — m|x
—24B + BbIXO, + ;%
— J2
ole HACTP.
\ I XP1 7
O O
TMTAHUE — pa3bem nodknoveHuUs kabessi numaHusi =24B;
J1 — KoHmakmHasi napa paspeweHuss Modugbukauyuu CcepBUCHbIX
napamempos;
J2 — KOHMaKkmHas napa paspeweHus Mmooughukauuu Karnubpo8oYHbIX
napamempos;
SK1 — nepeknwyYamernb ycmaHOB8KU pexuma pabombi MOKOB020
8bIX00a;

SK2 — nepeknyamernis ycmaHOBKU pexuma pabombl OKOHEYHO20
Kackala yHugepcarsibHo20 8bixo0a Ne1;

SK3 — nepeknryamernb ycmaHO8KU pexuma pabombl OKOHEYHO20
Kackala yHugepcarsibHo20 8bixo0a Ne2;

XP1 — pasbem nodknoyYeHus wrietigha Mooy uHOUKauuu;

XT1 — KoHmakmHas korio0ka uHmepgbetica RS-485;

XT2 — KoHMakmHasi Korodka yHusepcarsibHo20 8bixoda Ne1;

XT3 — koHmakmHas Korodka yHueepcarbHO20 8bixoda Ne2;

XT4 — koHMakmHasi Korodka exo0a yrnpaerieHuUs;

XT5 — koHMakmHasi Korodka moKogozo 8bixoda.

Puc. A4. Bug 6noka mamepeHMss C MoaysieM KOMMyTauuu (KpbilwKa He
nokKasaHa).
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) BOPOTHUKOBOE UCMOSMHEHNE A) YCUINEHHOE UCMNONHEHNEe

1 — 3awumHoe KosnbUyo; 2 — hymepoeskKa.
Puc. A.5. Bug MNMIMNP ¢ 3alyMTHbIMKU KOMbLAMU Pa3HbIX UCMOJTHEHUN.

3awmnTHble konbua OTOOMHOro mcnonHeHus (puc.A.5B) mMoryT ycTa-
HaBnmBaTbca B AMP, ncnonb3dyemble Ans U3MepeHUs pacxoda CUIibHO
abpasunBHbIX XUOKOCTEN, ycurneHHoro ncnonHenunsa (puc.A.5a) — 8 AMP
ANs U3MepeHnst pacxoda CUMbHO arpeCcCUBHbIX XUOKOCTEN.

3awmnTHble KombLa pasHbIX UCMOMHEHUA MOryT Takke cHabxaTtbcs
AONOMNHUTENBbHBLIM 3a3eMnsAlLWmMM  anemeHTom (puc. A.2) ons obecne-
YeHMs1 3NEKTPUYECKOro KOHTaKTa B pacxogomepax, MOHTUPYEMbIX B
nnacTukoBble (MeTannonnacTnkosble) TpybonpoBoabl.
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NMPUNOXEHUE B. Cxembl BXxoga v BbIXo40B

6.1. YHuBepcarnbHble BbIXoabl

Ana obecneyeHns conpsikeHust ¢ pasnnUYHbIMU TUNamu NPUEMHU-
KOB OKOHeuHble Kackagbl BbixogoB bW (puc.b.1) moryt paboTaTb Kak
npy NUTaHMM OT BHYTPEHHEro pasBA3aHHOrO MCTOYHMKA NUTaHUsS (ak-
TUBHBIN PEXWNM), TaK U OT BHELIHEr0 WCTOYHMKA MUTaHWUS (MaCCUBHbIN
pexum). TunoBas NocTaBka — MACCUMBHBIA PEXUM paboTbl OKOHEYHbIX

Kackagos.
+3,3B +5B

SK2 (SK3) 100 Om T

1

q | I
! —° GND

—)’_o
TSOUT+ (DIR+)
v-[ts ¥

DOUT TSOUT- (DIR-)

Puc. B.1. Cxema OKOHEeYHOro Kackaga yYHMBepcasibHbIX BbIXOOO0B.

MoaknoyeHne OKOHEYHOro Kackaga K BHYTPEHHEMY MCTOYHUKY MuU-
TaHus + 5 B ocywectBnsieTca ¢ NOMOLLbK nepekntoyaTenen SK2 u
SK3 Ha nnaTte kommyTauum bU.

B aKTMBHOM pexume HanpsikeHue Ha BbiXOAe Mpu OTCYTCTBUM UM-
nynbca, a Takke COOTBETCTByHLEe YyPOBHIO BbICOKUM B rornyeckom
pexume MoxeT ObiTb oT 2,4 oo 5,0 B. MNpn Hannumn nmnynbsca u npu
ypoBHEe HU3KMW B NOrMYEeCcKOM pexmme — HanpsbkeHne Ha BbIXOAe He
bonee 0,4 B. PaboTa BbIxofa B akTMBHOM peXxumMe ornyckaeTcsl Ha Ha-
rpy3Kky ¢ conpotmBneHnem He meHee 1 KOm.

B naccuBHOM pexume gonyckaeTcs MUTaHne OT BHELLUHEro UCToY-
HUKa Hanps»XeHnem noctosiHHoro Toka oT 3 go 30 B. [Jonyctumoe 3Ha-
YeHne KOMMYTUPYEMOro TOKa Harpy3sku He 6onee 150 MA.

[nvHa nuHUKM cBA3M ANsa yHMBepcarnbHbIX Bbixogos — 4o 300 m.
B.2. TokoBbIN BbIXOA

TokoBbin BbIxog BU (pnc.b.2) moxeT paboTtaTtb Kak npu nuTaHum ot
BHYTPEHHEr0 Pa3BsiI3aHHOMO MCTOYHMKA MUTAHUSA (AKTMBHbLIA PEXMM),
Tak U OT BHELIHEro WCTOYHMKA NUTaHus (NaccuBHbI pexnm). lMepe-
KnoyeHne pexmma paboTbl TOKOBOrO BbIXOA4a OCYLIECTBASETCA MNpu
nomoLm nepekntodatena SK1 Ha nnate mogyns kommyTtaumn. B nac-
CYBHOM peXxunme AOoMyCTUMbIAN OMana3oH HanpsiKeHWUsl BHELLIHero nuta-
Hua ot 24 oo 40 B.

TokoBbI BbIxog B MoxeT pabotate Ha Harpysky CONpoOTUBIIEHMU-
em o 800 Om.
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JonycTumas gnuHa kabens cBA3WM MO TOKOBOMY BbIXOAY Onpefe-
NAeTCsi CONPOTUBIEHMEM NMHUN CBS3W. [py 3TOM cyMMa BXOOHOrO CO-
NPOTUBIEHNS MPUEMHMKA TOKOBOIO CUrHama u COMpOTUBIIEHUST NUHUN
CBSI3W He JOJSKHa NPEBbIWAaTb YKa3aHHOro CONPOTUBIIEHUS Harpy3Kku.

+24B
GND

i
3

O

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

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

Puc. b.2. Cxema TOKOBOro Bbixofa pacxogomepa

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

+33B 330 Om
- +5B T+ PUEEUP -y
BUTTON 330 Om
- 1 BUTTON _ 140
~v )&

GNDE

XT4/3

Puc. B.3. Cxema BxogHoro kackaga bW.

B kayecTBe ynpaBnswowero curHana Ha Bxoq B uenb XT4/2-XT4/3
AOMKHbI NogaBaTbCs MMNynbCbl Toka (0,5-20) MA.

B oTcyTCTBMM ynpaBnsoWwero curHana Tok B Lenun JomkeH bbiTb He
oonee 0,2 MA.

YnpaBnsaoLwmi curHan MoxeT Takke (opMMpoBaTbCA 3aMblkaHMEM
KoHTakToB XT4/1 n XT4/2 (Hanpumep, C NOMOLLbIO KHOMKW) NpU COnpo-
TUBNEHUN BHeLWHen Luenu He 6onee 100 Om.

B oboux cny4asx obecneumBaeTca ranbBaHMYecKad pasBs3ka
BXOQHOW Lienu.
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NMPUNOXEHUE B. NCTOYHMK BTOPUYHOIO NUTaHUA
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* - CNpaBO4HbIN pasmep

1 — 8UHMbI KOHMaKMHOU KO/100KU 8bIXOOHO20 HarpsikeHusi =24 B; 2 —
€8emoOOUOOHbIU UHOUKaAmop BK/IOYEHUS UCMOYHUKa 8MmMOopUYHO20
numaxusi; 3 — 8UHM 3a3eMsieHusi; 4 — 8UHMbI KOHMaKMHOU KOJI00KU
MoOKrYeHUs1 HanpskeHuss numaxus ~220 B 50 'y (L — nuHus, N —
Hetumparb); 5 — cepbea 051 0ce0b0XX0eHuUs 3awernku; 6 — 3awesika 0ns
kpenneHusi Ha DIN-peuke.

Puc. B.1. UcTOYHUKM BTOPpUYHOro nutaHmusa cepumn ADN-1524 (=24 B 15 BrT).

46



NMPUNOXXEHUE I'. HacTponka KOHTpONSA 3anofiHeHus Tpyoonpo-

BoAA

B pacxogomepe HC no kputepuio «nyctas Tpyba» guarHoctmpyet-
CA NPV NPEBbILLEHNM YPOBHA 30HAMPYHOLLErO CUrHana, nogaBaemMoro Ha
3NeKTpoabl, Ha4 MOPOroBbIM 3HAYEHMEM, 3anuMcaHHbIM B pacxo4oMep
no pesynbtatam KanubpoBku Ha nyctom Tpybonposoge. [loporosoe
3Ha4YeHMe curHana paccyMTbiBaeTCs KaK coTasi YacTb OT 3TaNOHHOro
(kannBpoBOYHOrO) M oTOBpaxaeTcst B npoLeHTax B nporpamme «MoHu-
Top Banet MNpodcun M».

Mpu paboTe C XXMOKOCTAMU, OTIMYHBIMU MO 3MEKTPUYECKOW NPOBO-
AVMOCTU OT BOAOMNPOBOAHON BOAbI, PEKOMEHAYETCS NPOBECTUN KOPPEK-
LMo 3Ha4YeHus nopora cpabaTbiBaHMs NO crieayroLLen MEeTOAMKE.

1.

Y6eanTtbes, 4To TPyGonpoBoa LIEeNMKOM 3arnofiHEH M3MepsieMoi
XWOKOCTbIO.

MepeBectn pacxogomep B pexum CEPBWC, yctaHoBuB nepe-
MbIYKY Ha COOTBETCTBYHIOLLYIO KOHTAKTHYIO Napy Ha nnaTte Moay-
ns kommyTauum bW (puc.A.4).

MMoaknounTb pacxogoMep K MepcoHanbHOMY KOMMbKOTEPY Mo
nHTepgency RS-485.

3anyctutb nporpammy «MoHuTop Banet MNpodun M». Ha Bknag-
ke U3mepeHnsa B obnactm UamepeHus npounTtaTb 3HA4YEHME
napameTtpa MT (Tekyliee noporoBoe 3Ha4YeHWe curHana) B yc-
NOBHbIX eAuHuuax (Hanpumep, 32).

Ha Bknagke Hactpowku / MT npountaTh 3HayeHne napameTtpa
3HavyeHue (3TanoOHHOE 3HayYeHue 30HOVPYIOLWEro curHana) B
YCNOBHbIX eanHuuax (Hanpumep, 318).

PaccuntaTb HOBOE MOpPOroBoe 3HavYeHue curHana ana mnsme-
pSAeMOoU XNOKOCTU No dhopmyne:

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

I_I = '100%1

roe I — HoBoe noporoBoe 3HavyeHune curHana Ha nyctom

7.

TpybonpoBoge B NpoLEeHTaXx;
K3 — aTanoHHoe (kanmbpoBOYHOE) 3HAYEHME 30HOMPYIOLLETO
curHana B YCNoBHbIX eAnHuLax;
KT — TekyLee noporoBoe 3Ha4YeHne curHana B yCroBHbIX
eauHuLax.
Ha Bknagke Hactpowku / T ana napametpa Mopor,% 3anu-
caTb paccyuMTaHHoOe Mno bopMyrie HOBOE MOPOroBoe 3HavYeHue
curHana Ha nyctom TpybonpoBoge.
MepeBecTtn pacxogomep B pexum PABOTA, cHaB paHee ycTa-
HOBIEHHYIO NMepeMblYKy C KOHTaKTHOM napbl Ha nnate Moayns
KommyTaummn bU.
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