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HacToawumn JOKYMEHT pacnpoCTpaHAETCs Ha pacxoaoMep-CHeTYNK
anektpoMmarHutHein «B3JIET 3M» mogudukaumm MNMPOOU (panee —
pacxogomep) M npegHasHayvyeH Ond O3HAKOMSIEHUS C YCTPOMCTBOM W
nopsakoM akcnfyaTaumm pacxogomepoB ucnonHennn MNPOOU-112,
-122, -212, -222, -212A, -222A, 2111, -2211.

B cBA3W ¢ NocTosiHHOW paboToln Haf yCoBepLUEHCTBOBaAHWEM Mpu-
bopa B pacxogoMepe BO3MOXHbl OTNMYMS OT HaCTOSILLErO PYKOBO-
ACTBA, HE BMMAIOWME Ha METPONOrMYECKNe XapakKTEPUCTUKM U dPyHK-
LiMoHarnbHble BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATBIX COKPALLEHN

Dy - AMameTp YCrOBHOro Npoxoaa;

B - BrIOK N3mMepeHus;

KKW - xngkokpuctanimyecknn nHankaTop;
MBIT - NCTOYHUK BTOPUYHOIO NUTaHUS;

MNP - nepBuYHLIM Npeobpa3oBaTenb pacxoaa;
cu - CEPBUCHbIN LUEHTP;

O0C - anekTpoaBwxkyLlasi cuna;
OMP - anekTpoMarHUTHbIN pacxogomep.

* % %

» PacxoOomep-cyemyuk ariekmpomacHumHbil «B3JIET SM» 3apeaucm-
puposaH 8 'ocydapcmeeHHOM peecmpe cpedcme usmepeHult P® rnod
Ne 30333-05 (cepmucpukam o6 ymeepxxdeHuu murna cpedcme usmepe-
Hulti RU.C.29.006.A Ne 22302).

» MexrnoeepoyHbili uHmepegas — 4 2oda.

» PacxoOomep-cyemyuk anekmpomacHUmMHbIU «B3JIET OM» ydoserne-
meopsiem mpeboeaHusim (OCT P 51649 e yacmu anekmpomazHumHou
coemecmumocmu u besonacHocmu (cepmugbukam coomeemcmaeust

NePOCC RU.MJ103.H00021).
» Pacxodomep-cuemuuk «B3JTIET OM» coomeemcmeyem caHumapHbIM
rnpasunam (caHUMapHo-anudemMmuosiIoau4ecKoe 3aKsryeHue

Ne78.01.09.421.1.004396.08.06).

» Pacxodomep-cuemyuk «B3JIET OM» coomeemcmeyem mpebogaHusim
lpasun npombiwneHHol 6e3onacHocmu U paspeweH K MpUMEeHEHUo
Ha obbekmax u npousgodcmeax, NMoOKOHMpPOsibHbIX PocmexHad3zopy
(paspeweHue Ne PPC 00-21514).



1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.Pacxogomep-cyeTumk anektpomarHutHeli «B3NIET 3M» npegHasHaveH
ANa u3MepeHust cpegHero o6beMHOro pacxoga v obbema pasnuyHbIX
3NEKTPONPOBOASALLMX XNOKOCTEN B LUMPOKOM [ManasoHe TemnepaTyp u
BSAI3KOCTEWN B pasfnUYHbIX YCIOBUAX SKCMyaTauuu.

Pacxonomepbl «B3JIET OM» MoOryT npuMeHATLCA B 3HEpreTuke, B
HedTe-, ra3o- ¥ ropHoAobbLIYEe, KOMMYHAlIbHOM XO3ANCTBE, YepHOW U
LIBETHOW MeTannyprin, Xxmmuyeckon, HedrenepepabarbiBatollen, Le-
JNIONTIO3HO-OYMaXKHOW, MULLLEBOMN U APYrMX OTPachisX NPOMbILLEHHOCTM.
Pacxogomepbl MOryT MCNOMb30BaTbLCA B COCTaBe PasfiMyHbIX KOMMeK-

COB, nameputenbHbix cuctem, ACY Tl um T.n.
1.1.2.Pacxogomepbl-cHeTUMKN anekTpoMarHuTHoele «B3JIET O3M» mogudmka-
umm NMPO®U B 3aBUCMMOCTU OT UCMONHEHNSA N NPOrPaMMHO 3a4aHHbIX

dyHKUMI MoryT obecneumBaThb:

- U3MepeHne cpedHero oGbEeMHOro pacxoda npu NpPSAMOM U obpaTHOM
HanpaBreHnUn NoToKa;

- onpeaeneHne o6beMa HapacTalLlWwmM MTOrOM OTAENbHO Anst NPSIMOro U
obpaTHOro HanpaBneHusi NOToKa, a Takke Ux anrebpanyeckon cyMmMbl C
y4eTOM HanpasIieHus NOTOKa;

- A03UpOBaHMe NpeaBapuTeNnbHO 3a4aHHOro 3HaYeHnst obbema XUAKOCTH
UNY O03VpPOBaHME B PEXUME «CTApPT-CTOM» M OnpedeneHne npu 3Tom
BENIMYMHbI OTMEPEHHONM [03bl, BPEMEHU [O3VPOBaHUS M pacxoda B
npoLecce A03MpoBaHus;

- UHAMKAUMIO pe3ynbTaToB U3MEPEHUN;

- BbIBO4 pe3ynbTaToB M3MEpPEeHUn B BUAE TOKOBOrO, WMMYJbCHO-
4YaCTOTHOrO U NIOMMYECKOro CUrHanoB.;

- apXvBMpPOBaHME B 3HEProHEe3aBUCUMOW MaMATU pes3yrbTaToB U3Mepe-
HWIA N YCTaHOBOYHbIX NapaMeTpOB;

- aBTOMATUYECKUIN KOHTPOSb M MHAMKALMIO HANUYnsa HELWTaTHbIX CUTYya-
LA N OTKA30B;

- BbIBOA U3MEPUTENBbHOWN, AMarHOCTUYECKOW, YCTaHOBOYHOW, apXnBHOM Y
T.4. Hbopmaumm Yepes nocrnegoBaTenbHbI NHTEpdenc RS-232 nnu
RS-485;

- 3aLlUUTY apXMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHMPOBAHHOMO
Aoctyna.



1.2. TexHN4YeCKne XxapakTepucTUKu

1.2.1.TexHn4eckune xapaktepucTmkn pacxogomepa npmeeaeHsl B Tabsn. 1.

Tabnuua 1

HanmeHoBaHue
napameTpa

3HauyeHue napameTpa

1.lJmameTp yCrnoBHOro
npoxoga (Tunopasmep),

D,, MM 10 (1520 (25132 | 40| 50| 65| 80 |100]150|200 (300
2.3mepsemblin cpegHuni

o6beMHbIN pacxoa

Xugkoctu, Mm>/y:
- HanoonbWwnin, Quaus 3,40 | 7,64 |13,58]21,23|34,7854,34184,90143,5|217,3(339,6 | 764,1 | 1358 | 3056
- HaumMeHbWwun, Quauwt  |0,085/0,191]0,340]0,531]0,869 | 1,358 | 2,123 | 3,587 [ 5,434 8,490 | 19,10 | 33,96 | 76,41
- HaumeHbWwun, Quaumz 0,023 0,051]0,091]0,142]0,232]0,362 [ 0,566 | 0,957 [ 1,149 | 2,264 | 5,094 | 9,056 | 20,48

3.4yBCTBUTENBHOCTL pac-

Xo[omepa Mo CKOpPOCTH 0,02
noToka, He bonee, m/c
4 Hanbonbluee gaBneHne
2,5
B Tpybonposoge, MlMa
5.HanmeHblIan ygenbHas .
npoBoANMOCTb paboueit 510

»xungkoctn, Cm/m

6.TemnepaTtypa pabouen
xuakoctu, °C

oT muHyc 5 po 150 (npu pymepoeke pmopornnacmom)
oT MuHyc 5 go 70 (npu ¢hymepoeke nonuypemaHom)

7.NnTaHne pacxogomepa

CTabunmanpoBaHHbIM HanpsXXeHneM NOCTOAHHOro Toka (24+0,7)B

nnun HanpsxeHnem (165-265)B yactoTom (50+1)My
(4epes3 UCTOYHUK BTOPUYHOTO NUTAHWUS)

8.MNoTpebnsiemast MoLL-
HoCTb, BT, He BGonee

2,4 (ucnonHeHus NMPOPU-1xx)
2,9 (ucnonHeHus NPOOU-2xx)

9.CpeaHssn HapaboTka
Ha OTKas3, Y

75000

10.CpeaHuin cpok cryobl,
net

12

NMPUMEYAHUE.
Quanm1 - HAUMEHBLLMIM pacxod AN pacxogoMepoB ¢ norpelHocTbio +£1,0%.

Quaum2 - HAUMEHBLLMI pacxod Ans PpacxogoMepOoB C NorpeLHocTbio +2,0%.

1.2.2.NMpegenbl gonyckaemMon OTHOCUTESIbHOW MNOrpeLlHoOCTM pacxogomMepa
npu U3MEPEHUN, NHOMKALMN, PErMCTpaLumn, XpaHeEHUN U nepegade pe-
3ynbTaTtoB U3MepeHusa cpegHero obbemHoOro pacxoga, obvema pas-
NNYHBIX XXMOKOCTEW He npeBblwatoT 3HadYeHun £1,0% B ananasoHe pac-
x000B OT Quanm1=0,025-Quiaus A0 Quans (KOIPDULMEHT NEpeKpbITUA ana-

nasoHa 1:40) nmnbo +2,0%

0,0067-Quans 80 Quans (KO3 prUMeHT nepekpbiTms 1:150).

Mpemenbl gonyckaemon OTHOCUTENbHOM MOrpPELUHOCTU perncTpaumum
BpeMeHu HapaboTkn — £0,1%.

B [OuanasoHe pacxodoB OT Quaume=



1.2.3.Pacxogomep cootBeTcTBYyeT TpeboBaHnam FOCT 12997 no ycTtonymso-
CTH:

- K KNMMMaTMYeCKMM BO3AeNCTBMAM — rpynne B4 (gmuanasoH Temnepartypsbl
oKkpyxatowero Bo3gyxa ot 5 go 50 °C, oTHocuTenbHas BraXHOCTb A0
80 % npu TemnepaType He 6onee 35 °C, 6e3 koHOeHcauumu Bnarmn);

- K MeXaHN4eckmm Bo3gencTemnam — rpynne N2;
- K aTMochepHOMY faBnenuto — rpynne P2.

CteneHb 3awmTbl pacxogomepa cooTBeTcTByeT koay IP54 wnu
IP65 no TOCT 14254.

1.2.4.Bug n maccorabapuTHble XxapakTepuCTUKU pacxogomepa npuBeaeHbl B
MpunoxeHun A.

1.3. CocTaB
KomnnekT noctaeku pacxogomepa npmeeaeH B 1abn.2.
Tabnuua 2
HanmeHoBaHve Kon. Mpum.
Pacxogomep 1 Mpum. 1
McTOYHMK BTOPUYHOIO NuTaHusa =248 1 Mo 3akasy
KoMnnekT MOHTa)HbIN 1 Mpum. 2, 3
lMpeobpasoBatens RS-232 ¢ kabenamu 1 Mo 3akasy
KomMnnekT akcnnyatalMoOHHOM AOKYMEHTaUuuu B COCTaBe: 1 Mpum. 4

- nacnopT

- PYKOBOACTBO MO 3KCniyataunn

- IHCTPYKLMS! MO MOHTaXy
NMPUMEYAHNA.

1. Tunopaamep pacxogomepa u ero ucnosnHeHue (cm. n.1.4.4) — B coot-
BETCTBMM C 3aKa30M.

2. B KOoMNMeKkT BXOAAT OTBETHbIE YacTU pa3beMoB AN Kabenen NnUTaHus u
CBSI3M, a Takke kabenb noaceeTa UHANKATOpPa — Mo 3aKasy.

3. [Ana MoHTaxa pacxogomMepa Ha obObekTe no 3akaszy MoXeT ObiTb no-
cTaBrieH Habop anemMeHTOB NPUCOEeAMHUTENBHON apMaTtypbl B Cornaco-
BaHHOM KkoMmnnektauum nubo komnnekt apmatypbl «B3JIET KMA» B
cbope.

[onyctumoe gaBneHne noctaBnsseMon npucoeguHUTENbLHON apma-
Typbl 1,6 MlNa nnu 2,5 MlNa — no 3akasy.

4. lMpwn rpynnoBOK MNOCTaBKe 3KCMnyaTauuoHHasi AOKyMeHTauus (Kpome
nacnopTa) NoCTaBnseTCa B COOTHoOWweHUN 1:5 K KOnMyecTBy pacxoo-
MEepOB.

5. KoMnnekT nocTaBku pacxodoMepa yKasbiBaeTCs B KapTe 3akasa.

MHcTpymeHTanbHas nporpamma «MoHutop Banet OMP», noseo-
nqawwaa npocMaTpmBaTtbh 3HaAYEHUS U3MEPAEMbIX U YCTAHOBOYHbLIX MNa-
pamMeTpoB, a Takke moauvduuMpoBaTb YCTAHOBOYHbIE MNapameTpbl



1.4. YcTtponcTBo U paborta

1.4.1. NMpnHUMN paboTbl
MpuHUUN paboTbl anekTpomarHMTHoro pacxogomepa (3MP) ocHo-

BaH Ha uamepeHuun anekTpoaswxywen cunsl (34C) nHaykunn, BO3HK-
Kalowen B obbeme 3MeKTponpoBOAALLEN XUOKOCTWU, OBWXKYLLUENCA B
MarHUTHOM rore, co3gaBaeMoOM 3MEeKTPOMarHUTHON CUCTEMON B ceve-
HUKW KaHana nepeBuYHOro npeobpasoBartens pacxoga (puc.1).

PACXOOOMEP
=24B
NEPBUYHbIU BINOK USMEPEHUA
NMPEOBPA30OBATEIb VcTounmK
PACXOOA lMumaHue 06Momok P \
anekmpomazHuma -~ BTOpUtHOro
§ * nutaHua =24B
~220B 50 'y
CueHan yHusepcanbHo20 ebixoda
Moaynb >
» 06paboTku CueHarn yHugepcasbHO20 ebixoda
C
u AC urdykyu e ___11___ Cueranynpaenenus _ _ __
> |——— - | Tokosblli cugHarn -
I'Moayns | <_>: Mopynb I
] ! ! RS-232 (RS-485,
= LRsd85 | | 1 mAmau g =
|

T RS-485

________________________________ .>

Puc.1. CTpykTypHasa cxema pacxogomepa.

MepBuyHbIN NpeobpasoBaTenb pacxoda (IMMNP) npeacraBnsaeT co-
OO nonbiM MarHUTOMNPOHULAEMbIA LUANHAP, CHapYyXXuM KOTOPOro pas-
MeLleHbl 0OMOTKN anekTpomarHutTa. BHYTpeHHAS NOBEPXHOCTb LINMUH-
apa MMeeT 3MeKTPoM3OonAUnoHHOe MOoKpbiTMe. [Ons cbema wuamepu-
TENbHOrO CUrHana B CTEHKax UunvHApa guameTparibHO pacnosioXeHbI
ABa 9NeKTpoaa, KOHTaKTUPYIOLLME C KOHTPONUPYEMOW XNOKOCTLIO.

90C wHaykumn E nponopuuoHanbHa cpefHen CKOPOCTU MOTOKa
XNOKOCTU V, pacCTOAHUIO Mexay anektpogamu d (BHyTpeHHeMmy aua-
MeTpy nepBn4HOro npeobpasoBaTens) n MarHUTHOM MHAYKUun B:

E=k-B-d-v,

roe k — koadhpuumeHT nponopLmMoHanbHOCTH.

[Ons paHHoro Tunopasmepa SMP B n d — BENUYMNHBI NOCTOSAHHbIE.
3HadveHne J[0C He 3aBUCUT OT TemnepaTypbl, BA3KOCTU, a Takke npo-
BOAMMOCTM XXMOKOCTU MpPU YCINOBMM, YTO MPOBOAUMOCTb HE MEHbLUE
YKa3aHHOW B TEXHNYECKMX XapaKTEPUCTMKaX pacxogomMmepa.



C yyetom copmynbl ansa S0C mHaykumm pacxog Q onpepensertcs
crnegyowmm obpasom:
- d? ' n-d

V= -E
Q 4 4.k-B

Ob6bem xuakoctn V, npowenwen yepes MNP 3a nHtepsan Bpeme-
HK T, paccuntbiBaeTca no goopmyre:

n
V= [Q(t)dt.
0

1.4.2. YcTpOMCTBO pacxogomMmepa

Pacxogomep COCTOMT M3 3NEKTPOMArHUTHOrO NEPBUYHOrO Npeob-
pasoBaTens pacxona M BTOPUYHOro npeobpasoBaTens — MUKponpoLec-
copHoro 6roka nsmepenus (bU).

Bnok namepeHuss MOXeT cogepxaTb OOWMH MMM OBa MOAYNSA: MO-
Aynb 06paboTkn 1 MoayNb NHOMKALNN.

Mogynb o6paboTkm obecneymBaer:
nUTaHne oOMOTOK SNEKTPOMAarHnTa;

npuem un o6paboTky uameputenbHoro curHana (QOC wvHAyKuMKn),
onpegeneHne cpegHero 06bLEMHOro pacxoaa;

npeobpasoBaHne U3MEPEHHOro cpeaHero o6bLEemMHOro pacxoda B Mo-
CreaoBaTenbHOCTb BbIXOAHbBIX UMMYTbCHbLIX CUTHATOB;

onpepernedHne HanpaseHna NnoToka U Bblaady CuUrHarna HanpaslieHUA
NOTOKa B BUAE YPOBHA NNOrM4YeCKOro curHana;

npnem BHELLHEro ynpasnarowero curHana;

obmeH no nocnegoBaTenbHOMy UHTepdency RS-485 npu Hannumm go-
NOSTHNTENBHOrO0 MOAYINA NHTepdenca;

- HakonneHne obbeMa n BpeMeHN HapaboTKN HapacTaloLWmMM UTOroM;

- AMarHocTuky paboTbl Nnpnbopa;
- XpaHEeHne YCTaHOBOYHbIX M HAKOMMEHHbIX AaHHbIX.

BpeMFI XpaHeHnAa apxmBa OaHHbIX Npu OTCYTCTBUUN MUTAHUA — HE
MeHee roga.

Mopaynb nHaukauumn obecneynBaer:
- UHAVKALUWIO NapameTpoB;
- hbopMMpPOBaHNE TOKOBOIO BbIXOAHOIO CUrHana;

- obmeH no nocnegoBaTenbHoMy uHTepdency RS-232 mnn RS-485 ¢
BHELLUHUMM YCTPONCTBaAMM.

HVI)KeyKa?:aHHbIe ,D,Opa6OTKVI BbIMOJTHAKTCA MO 3aKaldy B rfnpouecce
npon3BoacTBa:

- OCHaLleHune 6roka n3mepeHuna moaynem nHaomkaunm;
- OCHauleHne moayna nHankaumn TOKOBbIM BbIXOO0M;

- OCHalleHne moaynsa obpaboTkM BXOAOM ynpaBneHusa n/vnu po-
NofIHMTENbHLIM Moaynem RS-485.

9



Tun nocneposatenbHoro vHtepdenca (RS-232 unn RS-485), ko-
TOPbIM A0SMKeH BbITb OCHALLEH MOAYNb UHOMKAUUK, Takke onpeaens-
eTcsa npu 3akase.

MuTaHne pacxogomepa AOMKHO OCYLLECTBNATLCA CTabunmampo-
BaHHbIM HanpsbkeHnem (24+0,7) B ¢ ypoBHeM nynbcauun He ©Gonee
£1,0%. MNpn ncnonb3oBaHUM NOCTaBNAEMOro Mo 3akasy UCTOYHMKA BTO-
pudHoro nutaHusa (UBI1) pacxogomep MOXeT NUTaTbCA HaNpPsXKeHUeEM
(165-265) B yactoTton (50+1) Iy,

1.4.3. KoHCTpyKUMA

MpoTo4yHasa YacTb pacxoJomMepa, B 3aBUCMMOCTM OT BUaa npucoe-
LOVHEHNs K TpybonpoBoay, BbINOMHAETCS B pa3HbIX KOHCTPYKTUBAX:

- noA npucoeanHeHne tuna «caHasuy» (Dy10-Dy150), koraa MNP ¢ no-
MOLLbIO LUNWAEK 3aXXMMaeTca Mexay AByMSA donaHuamu, npuBapeHHbI-
MM K KOHLaMm TpybonpoBoaa B MECTE BPE3KM pacxogomMepa;

- conaHuosanHoun (D,25-Dy300), koraa cdonanubl MMP kpenatca 6ontamu
K OTBETHbIM pnaHuam Tpybonposoaa.

BHYTpeHHSs NOBEPXHOCTb NPOTOYHOWN YacTu B 3aBUCMMOCTU OT Ha-
3HayYeHus1 pacxogomepa yTepyeTcs pasnuYHbIMKM - MaTepuanamu:
cdToponnacTom, nonuypeTaHoMm u T.A.

Ha Ttopuesblie nosepxHocTtu [MNMIMNP noa npucoegnHeHne tvna «CaH-
ABn4Y» ¢ yTepoBKOM (PTOPONSIAacToM Afis npeaoxpaHeHuss ee B Mpo-
Lecce MOHTaxa W 3KcnfyaTauumn ycTaHaBNUBaKTCA 3alUUTHbIE KOMbLA.
AnameTpbl 3aWMTHBIX Konew npu ucnosib3doBaHun drnaHues no NOCT
12820 mncnonHeHna 3 obecneymBarOT COOCHOCTb BHYTPEHHEro KaHana
[MMP v oTBETHbIX (bnaHues.

Bnok namepenna 6e3 nHankatopa cogepXxuT nnaTty moayns obpa-
B0TKM 1 Kopnyc ero BbinonHaeTca n3 metanna. Kopnyc bW ¢ nngmkato-
POM BbIMOMHAETCH U3 MNnacTMacCbl U COOEPXUT ABe nnatbl: MOOyns
006paboTkun, KOTOpbIN pasmellaeTcs HenocpenCcTBEHHO B Kopnyce, W
MOAYNSA UHOMKAUMW C WHOMKATOPOM — B KpbllKe Kopriyca (nepegHemn
naHenu). Mexagy cobon Moaynn COeaUHSATCA CUrHanbHbIM LWNendom
n kabenem NuUTaHNAa NOACBETa MHAMKATOpa (Npy HEOBXOANUMOCTK).

Koxyx MNP n nonas ctonka, Ha koTopon kpenutca bW, BbinosHe-
Hbl U3 MeTanna. BosmoxeH passopoT B Bokpyr ocu ctorkm Ha 90°,
180° unun 270° no 3akasy Npu BbiNycke U3 NPOM3BOACTBA.

Mpn HeobxoanmocTu (ans yaoberTea CUUTbIBAHMS NOKa3aHUN C UH-
Avkatopa) nepeaHss naHenb bW moxeT yctaHaBnuBatbcs Ha 6ok C
pa3sBopoToM Ha +90° nnu 180° (6e3 OTKMYEHUS CUTHASBLHOMO LWMen-
da). [na atoro Ha obbekTe Heob6XOAMMO OTBMHTUTbL YETbIPE BUHTA
KpenneHus n yCTaHOBUTb NEPEAHION NaHersb B HY>KHOE MOMOXEHME.

BBog kabensa nutaHWa M curHanbHbIX Kabenewm ocyulecTensieTcs
yepes aBa kabenbHbIX repMoBBOAa Tunopasmepa Pg7.

Knemmon 3awmuTHOro 3asemMrieHns pacxogomepa CryXUT OguH K3
BUHTOB KpenneHnsa bW Ha cTonke. OTMM BMHTOM KPENATCH anekTpuye-
CKME MPOBOAHUKN, KOTOPbIMM KOPMYC pacxogomepa CoeauHSIeTCA C OT-
BeTHbIMU doraHuamu Tpybonposoaa.
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1.4.4. Buabl ncnonHeHun

McnonHeHns pacxogomepa otnunyaroTcs Tunom 6noka MamepeHus
(CbyHKUMOHANBHLIMY BO3MOXHOCTSIMU MO BbIBOAY MHOpMaLnUK), TUMOM
npucoeanHeHus K TpybonpoBogy (KOHCTPYKTMBOM MPOTOYHOW 4acTw),
MaTepuanamMmy BHYTPEHHEro MOKPbITUS NPOTOYHOM YacTu N 3NeKTPOoaoB
(c yyeToM Brnaa KOHTpPONMpyeMom cpeabl).

Buabl ncnonHeHuin o6osHavatoTcs cnegyrowmm obpasom:

MPO®U -1 xx — BW 6e3 nugukatopa (Mogynsa uHguMkaumm) B Me-
TannuyeckoMm Kopnyce; kog 3awmutbl P54 no
FOCT 14254;

MPO®PU -2 x x — BW c uHankatopom (Moaynem nHaukaumm) B nna-
cTMaccoBoM Kopnyce; ko 3awuTbl IP65 no TOCT
14254;

MPO®PU-x1x — TUN NPUCOEANHEHUA — KCIHOBUYY» (TUNOpPa3Mepbl
D,10-Dy150), npwn dyTeposke [P dTOpONNa-
CTOM — C 3alUUTHBbIMM KONbLIAMMU;

MPO®U - x 2 x — TuN npucoeauHeHus — conaHuesoe (Tunopasmepbl
D,25-D,300);
MPO®PU -x x2 — dyTepoBka BbINOMHEHA M3 (pToponnacra, anek-

TPOAbl — U3 HEPXKaBEILLEN cTanu;

MPO®U - x x 1 U — un3HocoycTon4msoe (ons paboTtbl ¢ abpasnBHbIMU
cpefamun): oyTepoBKa BbINOMIHEHA U3 NonuypeTa-
Ha, anekTpodbl — U3 TUTaHa, 6e3 3alnTHbIX KO-
neu,;

MPO®U - x x 2 A — arpeccmBocTorikoe (ana paboTbl C arpecCUBHbLIMM
cpegamun): cbyTepoBka — u3 dToponnacTa, anek-
TpoAbl — U3 TaHTana, TUTaHa, XacTenos unu apy-
roro matepmana (no 3akasy), 6e3 3aWuTHbIX KO-
neu.

@PyHKUNOHaNbHbIE BO3MOXHOCTUN UCMOMHEHWNNA:
¢ NMPO®U -1 x x:
- 6e3 nHaunkaTopa,;
- ABa YHMBEpCarbHbIX BbIXOAa;
- nocnegoBaTenbHbIN MHTEpdenc RS-485 — no 3akaasy;
- BXOA ynpaBneHus — rno 3akasy;
¢ NMNPO®U - 2 x x:
- 2-CTPOYHbIN CUMBOJSbHbIN UHOWKATOP;
- ABa yHMBepcarbHbIX BbIXOAa;
- nocnepoBaTenbHbIN MHTepdenc RS-232 nnn RS-485 — no Bbibopy;
- TOKOBbIV BbIXO4 — MO 3aKaay;
- BXOA, ynpaBfieHnsi — rno 3akaay.
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1.4.5. Pexxumbl paboTbl
1.4.5.1. Pacxogomep nmeeT Tpu pexmma paboTbi:
- «HacTpoinka» — pexxum HacTPOMKN U NOBEPKN;
- «CepBuUC» — pexxum NoAroToBKM K aKcnyaTaumm;
- «PaboTta» — akcnnyaTaumoHHbIN peXxnm (pexmm nosibaoBaTtens).

Pexvmbl paboTbl 3agalTcs nepembldkamn B Buae KOMOUHaALMK
Hanuums / OTCYTCTBMSA 3aMblkaHUSA KOHTakTHbIX nap J5 n J6, pacnono-
XXEHHbIX Ha nnate moayns obpabdoTtkm (puc.A.6). CootBeTcTBME KOMOU-
Hauun pexmnmam paboTbl NpuBeaeHO B Tabn.3, roe «+» — Hanuuune 3a-
MbIKAHUS KOHTaKTHOW napbl NEPEMbIYKON, a «-» — OTCYTCTBME 3aMblka-

HUS.
Tabnuua 3
HanmeHoBaHue KoHTakTHas napa HasHaueHne pexuma
pexuma J5 J6
Hactponka + - HacTpoika n nosepka
Cepsuc — + MogroToBKa K akcniyaTaumm
PaboTta — — kcnnyaraums

1.4.5.2. Pexvmbl OTNMYaOTCA BO3MOXHOCTAMM MOAMEUKALMN YCTAHOBOYHbIX
napameTpoB npubopa. Moaudukaumss ocyLecTBNAIOTCA NPOrpaMmmMHO
no nocnegosaTenibHoMy UHTepdency RS-232 nnn RS-485.

B pexunme «PaboTta» BOo3MOXHa moaudukaums TONbKO napamert-
pOB, HE BNMAKOLWNX HA paboTy pacxogomepa:

- 3ag4aHHOM A03bl ANna paboThl B pexxmMme A03UPOBaHUS;
- MapameTpoB CBA3W MO rnocnegoBaTenbHOMY MHTepdency;
- NapameTpoOB UHAWNKaLUN.

B pexume «CepBuc», OOMOMHUTENBHO K BO3MOXHOCTAM pexuma
«PaboTa», Bo3MOXHa MoauduKauua napaMmeTpoB, onpenensoLwmnx
yHKUMOHNPOBaAHNE pacxogomepa:

- OTCeYeK No N3MepeHnto;

- HAacCTPOEYHbIX NapaMeTpoOB YHMBEPCAllbHbIX M TOKOBOFO BbLIXOAOB, a
Takxke ynpaensoLwero Bxoaa.

B pexnme «HacTtporika» AOCTynNHbI BCe YCTaHOBOYHbLIE NapaMeTpbl
npubopa. B aToM pexume npou3BoguTCst HacTporka npubopa B npo-
Lecce ero U3roToBfEHNS 1 OCTUPOBKA (KanmbpoBka) Npu noBepke.

Moandukaums ycTaHOBOYHbLIX NapaMeTpPoOB pacxogoMepa, AOCTyn-
HbiX B pexumax «Cepsuc» n «Pabota», He BRNMsSieT Ha MeTposormye-
CKMEe XapaKTepuUCTUKM npubopa n MoxeT Npou3BoauTbCst Npu HeobXxo-
AMMOCTU Ha obbekTe. [MapameTpbl HAaCTPOMKM U KannMbpoOBKN B peEXu-
max «Pabota» n «CepBuc» HEOOCTYMHbI.
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1.4.6. UHaQuUKauuns n BHeLWHWe CBA3U
1.4.6.1. nankauunsa

Ha 2-CTpO4YHbI CUMBOSBbHbLIN XXWUOKOKPUCTANNYECKUA UHANKATOP
(XKKW) pacxogomepa MoOryT BbIBOOUTLCS U3MepAeMble napameTpbl, He-
KOTOpble YCTaHOBOYHbIE NapameTpbl 1 coobuieHnss 06 owmnbkax. OgHo-
BPEMEHHO MHANUMPYETCS OAWH Uy ABa napamMeTpa.

EOQnHMUbl namepeHus 1 paspsaHOCTb MHAMKALUK M3MepsieMblX na-
pamMeTpoB NpuBeaeHbI B Tabn.4

Ta6bnuua 4
O6o3Haye- HanmeHoBaHue Eq. uam Kon-Bo 3HakoB MHAMKaLIUK Mpum
Hue napameTpa ' " | uenas yacTb | 4po6. YacTb ]
Q CpenHun 06beMHbIN n/mMuH no’7 no 5 Mpum.1
pacxof, M3y no7 1o 6
Y, CyMMapHbIi 06bem n no 11 - Mpym.1
(HapacTawLWmnm UTOrom) m° 0o 8 3 Mpym.2
V+ O6bem npsimoro noToka n no 11 - Mpym.2
(HapacTaloLLMM UTOTOM) m° [o 8 3
V- O6bem obpaTHOro notoka n no 11 - Mpum.1
(HapacTaloLLMM NTOTOM) m° [o 8 3
T Bpems HapaboTku yac 0o 6 2
(HapacTawLmnm UTOrom) yac:MmH | go 5 (vac) 2 (MUH)
3HaueHne ao3bi:
V3 - 3aflaHHoe n go7 3
\"/" - UI3BMEpPEHHOoE n oo 7 3
NMPUMEYAHNA.

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

2. CymmapHbIi 06bem onpeaensieTcs Kak cymma 06bemMoB, HAKOMMEHHbIX

npuv NPSAMoM (NOSIOXKUTESNTbHOM) U 0BpaTHOM (OTpuuaTenbHOM) Hanpas-
NeHnsX NOToKa, C Y4eTOM 3HaKka HanpasreHus notoka. B HepeBepcus-
HOM pacxogomMmepe npupalweHve obbema Ans MHAUUMpyemblx napa-
METPOB «CyMMapHbIi 06beM» N «0OBbEM NPSAMOro NOToKa» 04MHaKOBO.

3apaHHoe 3HadeHue Oo3bl V; 1 namepeHHoe V,, nHaMUmMpyoTes oa-
HOBPEMEHHO U TOMbKO B Mnpolecce Ao3vposaHusa. MNpu aToM nonepe-
MEHHO CO 3HAYeHUAMM 003 UHAULMPYETCH 3HaYeHne pacxoda Q,

HaGop nHauumpyeMbix napamMeTpoB, eAVHULbI U3BMEPEHUS, Nepuos,
WMHAMKAUMKM, a Takke oTceyka Mo MHOMKauUM MOryT yCTaHaBnmMBaTbCs
No 3akasy npw BbiMycke U3 NPou3BoACTBa UK Ha 06beKTe Npu BBOAE B
3KCnnyaTaumio.

MapameTtp Mepuop mHAMKaumn (Bpemsi BbICBEYMBAHUS OAHOIO
UM OOQHOBPEMEHHO ABYX NapameTpoB MpyU aBTOMATUYECKOM MepeEKto-
YeHUU nHaukKauum) 3agaeTcs nporpammHo B npegenax ot 1 go 100 c,
TMNOBOE 3Ha4YeHMe Npu NocTaBke — 5 C.
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Bo3MOXHO NpuHyauTENbHOE NEepeEKNioYeHne NHAMKaumMm npu noga-
ye Ha ynpaBnsOLWMIA BXOO COOTBETCTBYIOLWEro cCurHana, ecnv ans
ynpaBsnsoLero Bxoga 3agatb HasHayeHne HaBurauusi no meHio.

Mpu HanMumMmM HewTaTHOM cuTyaumm B paboTte TpybonpoBoga wmnu
HeMcnpaBHOCTM Npubopa Ha MHAMKATOP BbIBOAUTCA coobuieHne o6
owmbkax (puc.2) B BUAE ABYX CTPOK: CTPOKM C MNOPSAKOBLIMA HOMEPaMMU
3HAKOMECT M CTPOKM CNoBa COCTOSHUS.

Ol 76543210
X=- =X = - = =

Puc. 2. UHankauua cooodlieHna o6 oumbKax.

OwunbKka oTMevyaeTca B CMNOBE COCTOSIHMSA 3HAKOM <X> MOA COOT-
BETCTBYHOLLUMM HOMEPOM 3HAKOMecTa, OTCYyTCTBME TakoBOW — <->. Ha-
3Ha4YeHUs1 3HAKOMECT CroBa COCTOSIHUSI yKasaHbl B pasgene 2.5 Ha-
CTOSILLLero pykoBoACTBa.

NHuaukaumsa cooblieHnsa ob owmnbkax byaeT yepenoBaTbCsa C UHOM-
Kauuen napameTpoB C 3a4aHHbIM NEPUOAOM.

1.4.6.2. Bxog ynpasneHus.
HasHayeHve Bxoda ynpaBneHus 3agaeTcs NporpaMmmHo:

- CTapT [03uMpOBaHUS — BKIOYEHME [03UPOBaHWUS 3a4aHHOro
3Ha4YeHUs1 [03bl N0 CUrHany yrnpaerneHus;

- Pexxum «Ctapt-Cton» — BKMOYEHME M BbIKMOYEHME O03MpPOBa-
HWA NO cuUrHany ynpasneHus;

- HaBurauma no meHro — nepekn4vyeHne nHankaumm no curHany
ynpasneHus.

Cxema uenn Bxoda ynpaBrieHus, a Takke napameTpbl ynpasristo-
wero curHana npueegeHsl B [NpunoxeHun b.

1.4.6.3. YHuBepcanbHbie€ BbIXOAbl.

Pacxogomep vmeeT fBa ranbBaHW4Yeckn pasBa3aHblx Bbixoga Net
n Ne2 yHmBepcarbHbIX KaKk MO BO3MOXHOMY pPeXunmy paboTbl (4acToT-
HbIA, UMMYJIbCHbINA U FTOTMYECKNI), TaK N BO3MOXHOMY Ha3Ha4YeHMI0.

Tun (pexnm paboTbl) BbIXOL4OB, HA3HAYeHMe, a Takke napamMmeTpbl
nx paboTbl 3agalTCa NPOrpamMHO MpY BbiMyCKe M3 NPOW3BOACTBA B
COOTBETCTBUM C 3aKa3oM NMOO Ha 06BbEKTE Npu BBOAE B AKCMNyaTaumio.

Cxema OKOHEYHOro Kackaga BbIXOAOB M OMUCAHWE €ro pPexnmMoB
paboTbl npuBeaeHsbl B [NpunoxeHun b.

B MMNynbCHOM M 4acTOTHOM peXumax BbIXOAbl MOFYT MCMOb30-
BaTbCA ANS BbiBOAA Pe3ynbTaTOB U3MEpPEHMs B BUAE MMMNYINbCHOW Mo-
crnenoBaTenbHOCTM TUMA «MeaHapP» CO CKBaXXHOCTbIO 2 U HOPMUPOBaH-
HbIM BECOM MMNynbCoB. [peaenbHas YactoTa crneaoBaHus UMMYbCOB
2000 Iu.
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KoHcTaHTa npeobpasosaHus Bbixoaa Kp (Mmn/n), onpepensiowias
BeC uMnyrnbca, MOXeT ycTaHaBnmBatbca B npegenax ot 0,0001 go
200 000 ¢ muHMManbHbIM guckpetom 0,0001. Ona onpepeneHnsa 3Ha-
YyeHuns K, ¢ y4eToM MakcMmarbHOro 3HavyeHus pacxopa B Tpybonposo-
ae, roe Oyger ycrtaHaBnvBaTbCA pacxogoMep, a Takke YacTOTHbIX
CBOWCTB MPUEMHMKA MMMYNbCHOrO CuUrHamna MOXHO BOCMOJSb30BaTbCA
dopmyrnon:

36-F  18-10°

makc  Qmake " Tu

roe Quakc — MakCUManbHbIA 3KCMyaTauMOHHbIA pacxod B Tpybonposo-
3
ae, Mm°/y;

F — makcumanbHO gonyctumasi Ansi npueMHMKa YactoTa crnegoea-
HUSt UMNYNbCOB pacxoaomepa, I'u;

Kp[I/IMI'I/J'I] <

T
ru=?"' — MUHMMAanbHO AoNycTUMas Anst NpUeMHMKa ONUTEeNbHOCTb
MMMYNbCOB pacxogoMepa, MC;
T, — nepuvoa crnefoBaHWs MMMYNbCOB Ha BbIXOOE PacxXoAoMepa,
MC.

Mo ymonyaHuio npw BbiNycke M3 npou3BoacTBa And Bbixoga Ned
yCTaHaBMMBAETCA YaCTOTHbIN pexum paboTbl U 3HayveHune K,, ykasaH-
Hoe B Tabn.5, yto cootBeTcTBYET YacToTe okono 1500 My npy Quave.

Tabnuua 5
Dy, Mm 10 [ 15 | 20 | 25 | 32 | 40 | 50 | 65 | 80 | 100 | 150 | 200 | 300
Ke, vmn/n |[1600| 700 | 400 | 250 | 160 | 100 | 65 | 40 | 25 | 15 7 4 1,7
¢ B vactoTHOM pexmme 4yacTtoTa crnegoBaHMsi NPOMNOpUMOHanbHa cpen-

Hemy OObEeMHOMYy pacxody, WU3MepeHHOMY B TedeHue npeabiayLimx
80 mc.

Mpu paboTe B 4aCTOTHOM pexumMe 3agaeTcs 3HadveHue Kp, a Takke
3HayeHua napameTpoB MakcumanbHasa yacTtoTa U ABapuihHas 4vac-
TOTAa.

MakcumanbHasa 4YacToTa — YacToTa Ha Bbixode Npu MakcUMarb-
HOM pacxofe B JaHHOM Tpyb6onposoae. MpeBbilleHne Ha BbiXoae 3Ha-
yeHna MakcumanbHOM YacTOThl ANarHOCTUPYETCS B pacXxogomepe Kak
HewTaTHas cUTyauus, T.e. 3aJaHHoe ANs AaHHOro BbixoAa 3HadeHue Kp
HEKOPPEKTHO.

ABapuirHaa 4yactoTa — 4YacTtoTa CrneaoBaHMsa MMMyNbCHOW nocne-
poBaTtenbHocTh (He 6onee 2000 My), koTopas ByaeT popmmpoBaTbCs
Ha BbIXOAE B Criyyae, ecrnv M3MepeHHoe 3HaYyeHue pacxoda npesbilla-
eT 3HaveHne Quaus ANS AaHHoro Dy pacxogomepa. 3agaHHoe 3HaveHue
ABapuUMUHOWN 4YacTOTbl JO/MKHO ObITb HE MeHblUe 3a4aHHOro 3Ha4YeHus
MakcuManbHOM 4acToTbl ANA JaHHOro Bbixoda. Onsa OTKIYeHUs
dyHKUMN HPOPMUPOBAHUSA Ha BbIXOAE aBapUNHOW YacTOTbl HEOH6XOAMMO
3agatb 3HavyeHne ABapunHOM 4YacToThl, pasHoe 0.
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HasHadeHne Bbixoda B YaCTOTHOM pexmnme 3agaeTcs yCTaHOBKamMu
Pacxoa no moaynio, Pacxon npsamon 1 Pacxon obpaTHbIN.

Mpn yctaHoBke Pacxoam no moAaynk MMMyrbCHas nocrenosa-
TENbHOCTb C YacTOTOW crnegoBaHust, NMPONOPLMOHANbHON M3MEPEHHOMY
3Ha4yeHuIO pacxoaa, opMUpyeTCa Ha Bbixode npu Nbom Hanpasne-
HUW NOTOKa, Npu ycTaHoBke Pacxon nNpsAMOM — TOMbKO Mpu NpPSMOM
HanpaBneHun noToka, Pacxon ob6paTHbIN — TONbKO Npu 06paTHOM Ha-
npaBneHum.

¢ B umnynbcHom pexnme paboTbl B TEYEHME CEKYHAbl Ha BbIXO4 MOCTY-
naeT nayka MMNynbCOB, KONIMYECTBO KOTOPLIX C Y4ETOM Beca MMnyrbea
COOTBETCTBYET 06BbEMY, MU3BMEPEHHOMY 3a NPeablayLLY CeKyHay.

Mpn pabote B nmnynbLcHOM pexume 3apaetcsa 3HadeHve K, n Me-
pvoa uMnynbLCoB.

Mepuoa nmnynbcoB — nepuopg CrieAoBaHUA MMMYNbCOB B Nayke;
MOXeT ObITb 3a4aHo 3HayeHue ot 1 go 1000 mc.

HasHauyeHve BbIxoda B MMMYMbCHOM peXxume 3agaeTcsl yCcTaHOB-
kamm O6bem no moaynt, O6bem npsamon, O6bLem obpaTHbIN U
Mmnynbc gosartopa.

Mpun ycraHoBke O6bEM NO MOAYIH UMMYSbChI, KONIMYECTBO KOTO-
PbIX MPOMOPLMOHANbHO U3MEPEHHOMY 3HaveHuo obbema, nocTtynaroT
Ha BbIxo4 npu nNo6oM HanpaBneHun NoToka, Npu ycTtaHoBke O6BbLemM
NPSAMOMN — TOSTLKO NMPK NPAMOM HanpasneHun notoka n O6bLem obpart-
HbIWA — TONbLKO NPV OBGpPaTHOM HanpaBneHUN.

ﬂpm YyCTaHOBKe MMI‘Iyan Aosatopa B MOMEHT OKOHYaHuUA O03U-
poBaHuA Ha BbIXOo4 BblAaeTCA OANH NMNYIIbC.

¢ B nornyeckom pexvmMe Ha BbIXoAe Hanuuuio cobbiTna (Mnu ero onpeje-
NEHHOMY COCTOSIHWIO) COOTBETCTBYET OAWH YPOBEHb 3NEKTPUYECKOro
curHana, a oTCyTCTBMIO COBbITUSA (UM MHOMY €ro COCTOSIHUIO) — APYron
YpPOBEHb CUrHana.

[MporpamMMHO 4515 SIorMyeckoro pexmnma 3agaetcs AKTUBHBIN Ypo-
BeHb, T.€. YpoBeHb curHana (Bbicokun nnv HuU3knmn), cooTBETCTBYIO-
LA HanMuunio cobbITUSA. DNeKTpuyeckme napameTpbl YPOBHEN cUrHana
npusegeHsbl B MNpunoxenun b.

HasHaueHne BbiIxoga B JIOrMYECKOM pexunme 3agaeTcqa yCTaHOBKa-
MW

- HanpaBneHue noToka — ypoBeHb CuUrHana Ha Bbixoe n3MeHsieTcs 6e3
3aePXKKMN NpY U3AMEHEHUW HanNpaBreHUsl NOToka B TpyOONpPoOBOAE;

- OwmnbkKa Q>Quakc — YPOBEHb CUrHana Ha BbiIxoge U3MEHUTCS, ecnn n3-
MepeHHOe 3HaveHue pacxoga npeBbICUT 3HavYeHne Quaue ONA OAHHOTO
D, pacxogomepa;

- Mobaa owmnbka — YpOBEHb CUrHamna Ha BbiXxoge U3MEeHUTCA Nnpu BO3-
HUKHOBEHUU NbOOM HewTaTHON cutyauum, umarHocmpyeMOﬁ I'Ipl/l60-
pom;

- Pene posatopa — YpPOBEHb CUrHaNa Ha Bbixoae U3MEHUTCA B MOMEHT
OKOHYaHu4 O03npoOBaHUA;
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- HanpaB. noTtoka gna tennoy4yeTta — M3MEHEHNE YPOBHSA CUrHana Ha
BbIXO4€E NPOM30OMAET TONbKO, €CNN ANMNTENbHOCTb BPEMEHN U3MEHEHUSA
HanpaBneHus noToka OyaeT Gonblue 3agaHHOro BPEMEHU WMHEpPLUK;
3HayeHue napameTpa T MHepUUM NOTOKA MOXeT ObITb 3a4aHO B Ava-
nasoHe ot 0 go 60 MuH;

- dnar HanNUuUA NUTaHUA — NPU HaNUYUM HanNPsXKEHUS NMUTaHWSA Ha Bbl-
xofe cdopmupyeTcs BbICOKMI ypoBeHb cUrHana, npu nponagaHum nu-
TaHUS! HaNpPsHKEHUE Ha BbIXOOE OTCYTCTBYET.

BHUMAHUE ! lNpu nporpamMMHOM BKMOYEHUN B paboTy TOKOBOMO
BblX04a yHMBepcanbHbI Bbixod Ne2 yyactByeT B ynpaBrneHun paboTomn
TOKOBOrO BbIXOAa W HEe MOXET UCNOoSib30BaTbCA MO CBOEMY MNPSMOMY
Ha3Ha4YeHuo.

1.4.6.4. TOKOBBI BbIXOA

TokoBbIN BbIXOA pacxogomMepa MoxeT pabotaTb B OAHOM M3 Tpex
Anana3soHos: (0-5) MA, (0-20) MA unn (4-20) MA.

HomuHanbHas ctatnyeckas xapakrepucTmka TOKOBOro Bbixoaa

Q= QHy + (QBy _ QHy) IBbIX — IMl/IH

IMaKC - IMl/IH

roe Q — n3mMepeHHoe 3Ha4yeHne pacxoaa, n/MuH;

Q.y — 3a4aHHOe 3HaYeHWe HWXHEeW YCTaBKM MO TOKOBOMY BbIXOAY,
cooTBeTcTBYyOLWLEE |y, NI/MUH;

Qsy — 3a4aHHOE 3HaYeHVe BEepXHEN yCTaBKu MO TOKOBOMY BbIXOAY,
cootBeTcTBYtOLEE |yake, N/MUH;

lswx — 3HAYEHME BbIXOOHOTO TOKOBOIO CUrHana, COOTBETCTBYHOLLEe
N3MepPEeHHOMY 3HaYeHMUIo pacxoaa, MA;

lwakc — MakCMManbHOE 3Ha4YeHWe guanas3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 unu 20), MA;

[y — MMHMManNbHOE 3Ha4YeHne AnanasoHa paboTbl TOKOBOrO BbIXO-
aa (0 unu 4), MA.

MporpamMmmHO N5t TOKOBOrO BbIXOA4a 3a4atoTcs Ananas3oH paboTbl u
3Ha4yeHWs1 YyCTaBOK, a Takke HasHayeHue. [pu ycTaHOBKE HasHa4yeHus
Pacxoag no moaynto — TOK, NPONOPLUNOHANbHBLIN U3MEPEHHOMY 3Hauye-
HUIO pacxoa, NoJaeTcs Ha BbIXO4 Npu NMobOM HanpaBneHWM NOTOKa,
npu yctaHoBke Pacxop npsiMOM — TOMbKO MpY MPSIMOM HanpaeneHun
noToka, npu yctaHoBke Pacxop obpaTHbIM — npu obpaTHOM Hanpas-
neHun.

[MapameTpbl TOKOBOro BbIXOA4a U CXema NOAKMAYEHUS K HEMY Mpu-
BefeHbl B [NpunoxeHnn b.

BHUMAHMUE ! [Ins obecneveHuns paboTbl TOKOBOrO BbIX04a HEOO-
XOOAMMO A1 OKOHEYHOro Kackaga yHuepcarnbHoro Bbixoga Ne2 c no-
MOLLIbIO MepPeMbIYEK Ha KOHTaKTHbIX napax J4 un J2 mogynsa ob6paboTkm
3a[aTb aKTUBHbIN PeXnm paboTbl.
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1.4.6.5. lNocnepoBaTtenbHbI NHTEPGENC.

lMocnepoBaTenbHbIN UHTEPdENC MNO3BONAET MonyyaTb MHGopma-
umnio 06 n3mepsiemMbIX U YCTaHOBOYHbLIX NapamMeTpax, a Takke moandum-
UMpoBaTb LOCTYMHbIE YCTAHOBOYHbIE NapamMeTpbl.

Mpn Hanuuum moayna MHaMKaumm npnbop ocHalaeTcst No Bbibopy
nocnegoBaTenbHbIM MHTEpdencom RS-232 nnn RS-485. Mpwu otcyTcT-
BMM MOAYNS MHOMKaAUMKM Ha mMoaynb 06paboTku No 3akasdy MOXET ObiTb
YCTaHOBIEH AONOSTHUTENbHbIA MoayNb RS-485.

NHuTepdencel RS-232 n RS-485 nogaepxmnsatoT npotokon ModBus
(RTU ModBus n ASCII ModBus).

Mpn oTCyTCTBMM BCTPOEHHOrO WHTEpdpberica HacTporka npubopa
MOXET OCYLLECTBIATLCS C NOMOLLbIO BHELLHEro npeobpasosartensa RS-
232, nocTaBNAeMoro no 3akasy M NoaknyaemMoro Kk mogynto obpabot-
kn. [logknioyeHne npeobpasosatend RS-232 onucaHo B MHCTPYKUMK
MO MOHTaXYy.

BcTtpoeHHbIn nHTepdgenc RS-232 moxeT ncnonb3oBatbCsa Afs CBsI-
31 C nepcoHanbHbIM KomnbtoTepoMm (MK):

- No kabento (Npu AnNuHEe NNMHUK CBA3K 40 12 Mm);
- No TenedOHHOM NNUHUKM (C NOMOLLbI0 TenNnedOHHOro Moaema);
- NO paguokaHany (C NoOMOoLLb pagMomoaema).

[anbHOCTb CBA3KM MO TeniepoHHOM NUHUN U paguoKaHany onpege-
NATCA UX XapakTepucTukamu.

NHuTepdenc RS-485 obGecneunBaeT cBs3b No kabento B rpynne m3
HEeCKOnbKUX aboOHEHTOB, OOUH U3 KOTOPbIX MOXeT ObiTb K, npn anvHe
nnHum cBsasm go 1200 m.

CkopocTb 06bmeHa no uHtepderncam RS-232 n RS-485 (ot 1200 go
19200 bop), a Takke napameTpbl CBs3M yCTaHABNUBAOTCS Nporpamm-
HO.
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1.5. MapkupoBka n nnomébupoBaHue

1.5.1.Ha nepegHen naHenun 6noka namepeHms SMP ykasbiBatoTCS:
- HaMmeHoBaHue 1 obosHavyeHne npmnbopa;
- TOBapHbIN 3HAK (OUPMbI-U3rOTOBUTENS;
- 3HaK yTBEpPXAeHUs Tuna cpeacTea NsMepeHus;
- BUA, UCMONHEHUS;
- Tunopasmep SMP;
- HanpsbkeHne NuTaHus pacxogomepa.

3aBOACKOM HOMEpP YKasaH Ha LWunbauke, pasMeLLeHHOM Ha Kopny-
ce bU.

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

1.5.2.Nocne noeepkn pacxogomepa ninomMompyeTca KOHTakTHas napa J5 pas-
pelueHnsa moamndmkaumm KanmbpoBOYHbIX NapaMeTpoB.

1.5.3.KoHTakTHasa napa J6 paspelieHns mogudukaLmm cepBUCHbIX napameT-
poB MOXeT ObITb onnombupoBaHa nocrie NpoBedeHUst NyckoHanagou-
HbIX paboT.

Kpome Toro Ans 3awuTbl OT HECAHKLMOHMPOBAHHOIO AOCTYyna Mnpu
TPaHCNOPTUPOBKE, XpaHEHUN UK 3KChnyaTaumMm MoryT BbiTb onnomoum-
pOBaHbl ABa KPeNeXHbIX BUHTA KPbILLIKK BGrioka namepeHusi.
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2. NICNOJNb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTtauyuoHHbIe orpaHU4YeHus

2.1.1.3kcnnyataumna pacxogoMepa [OOfKHa MNpou3BOAUTLCS B YCNOBUSAX
BHELLHMX BO3AENCTBYIOLNX PaKTOPOB, HE NPEBbILLAKLLMX A0NYCTUMbIX
3HayYeHun, oroBopeHHbIX B n.1.2.3.

2.1.2.Pacxogomep MOXeT yCcTaHaBNMBaTbCA B BEPTUKANbHOM, rOPU3OHTarb-
HOM MIK HaknoHHoM TpybonpoBoae. Hanvune rpsiseBUKOB MK cneum-
anbHbIX PUNBLTPOB He 06s13aTeNbHO.

2.1.3.TouyHas 1 HapgexHass paboTa pacxogomepa obecneymBaeTcsa Npwu Bbl-
nosiHeHUn B mecTte yctaHosku MNINP cnegyowmx ycnosumn:

- OTCYTCTBYET CKOMMNEHME BO3ayXa;
- AaBreHne XNaKoCTu UCKNoYaeT razoobpasoBaHne B TpyOONPOBOAE;

- Ha Bxoae u Bbixoge MNP umetoTcs NpsiMONMHENHbIE ydacTku Tpybo-
npoBoga cooTBeTcTBYOWEN AnnHbl ¢ Dy, paBHbim Dy [MP. Ha atux
yyacTkax He AOSMKHO ObITb HUKaKMX YCTPOWCTB UMW 3fIEMEHTOB, BbI3bl-
BaOLLNX U3MEHEHME CTPYKTYPbl MOTOKA XNOKOCTY;

- BECb BHYTpeHHUN o6bem kaHana lNINP B npouecce paboTbl pacxogome-
pa 3anoJsIHEH XNOKOCTbIO;

- HaNPsPKEHHOCTb BHELLUHEr0 MarHWTHOrO MOMSA NPOMbILIIIEHHOM YacToTbl
He npeBbiwaeTt 40 A/m.

BHUMAHUE ! 3anpelwaeTcs Ha Bcex atanax pabotsl ¢ AMP ka-
caTbCA pyKkamu 9SMNEKTPOAOB, HAXOASLWMXCA BO BHYTPEHHEM KaHarne
nrp.

PekomeHgauuun no BblIbopy MecTa YCTAHOBKM U NpaBuia MOHTaxa
(aemoHTaxa) pacxogomepa, onnucaHve Habopa anemMeHTOB apmaTypbl,
a Takke komnnekTa npucoeanHutensHon apmatypbl «B3JIET KIMTA» n3-
NnoXxeHbol B [O0OKymeHTe «Pacxogomep-cHeTunk 3neKTpoOMarHUTHBIN
«B3JIET OM». Moaundukauua MNMPODPUN. UNHCTPYKUMA NO MOHTaXy».
LWKCAO.407112.000-01 M.

BHMUMAHUWE ! He ponyckaetca c MNP, dyteposaHHoro gropo-
nnacTom n 6e3 3aWmnTHbIX KOMeL, CHUMAaTb CTSXKHYHO WNumbky (6onT) n
NPWXNUMHbIE NNacTuMHbl Ha Bpemst bonee 10 MUH.

2.1.4.Tvn n cocTaB KOHTPOSIMPYEMOWM XUAKOCTU (HanmuMyme N KOHUEeHTpauus
B3BeCen, NOCTOPOHHUX XUOKOCTEN U T.M.), peXum paboTbl U COCTOAHNE
TpybonpoBoga He [JOMMKHbI MPUBOAUTL K MOSABMEHUIO OTIIOXEHUN,
BNUAOLWLMX HA paboTOCNOCOBHOCTL N METPONOrNYEeCcKme XxapakTepucTu-
KM pacxogomepa.

Ona o6ecneyeHns paboTocnocobGHOCTM pacxopgomepa B CUC-
Temax, MCNONb3yKWLWMUX MO KaKUM-NTMOO MNpUYUHAM YrosibHble
¢unbTpbLI, HEO6XO0AMMO CneauTb 3a UX UCMIPABHOCTLHO.
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2.1.5.HeobxoanMmMocTb 3alMTHOrO 3a3eMreHunst npubopa onpenensieTcs B co-
OTBETCTBMU C TpeboBaHuaMM rmaebl 1.7 «[1paBun ycTponcTea anekTpo-
YCTAHOBOK» B 3aBMCUMOCTU OT HanpsbKeHWUs NUTaHUs U YCrioBUK pas-
MeLLeHns npmbopa.

2.1.6.MonHuesawmta obbekTa pasmMeLLeHns npudopa, BbINOSIHEHHAs B COOT-
BeTCTBUMN C «HCTpYKLMEN MO YCTPOMUCTBY MOSHUE3aLWMTbl 34aHN, Co-
OPYXXEHUI N NPOMBILLIEHHbLIX KOMMYHUKaumin»y CO153-34.21.122-2003
(yTBepxkaeHHon [Mpunkazom MuHaHepro Poccumn Ne280 ot 30.06.2003),
npenoxpaHaeT npmbop OT BbIXOAa M3 CTPOSi MPU HaNM4YMM MOSHUEBBIX
pa3psiaos.

2.1.7.TpeGoBaHus1 K ycCrnoBusiM 3KcrfyaTauum u BblGOpy MecTa MOHTaxa,
npuBeAEHHbIE B HACTOSLLEN IKCMIyaTauUoOHHON AOKYMEHTauuu, yuu-
TbIBAOT Hambonee TUNUYHbLIE BHELLHME haKTophbl, BNusiowme Ha pabo-
Ty pacxogomepa.

Ha o6bekTe akcnnyaTtaumMm MoryT CyLLeCTBOBaTb MM BO3HUKHYTL B
npoLecce ero akcnnyaTauuMu BHellHWe hakTopbl, He noaaatolimecs
npeaBapuTenbHOMY MPOrHO3Y, OLeHKe UM MPOBEepKe U KOTopble Npo-
N3BOANTENb HE MOT Y4YecTb Npu pa3paboTke.

B cny4yae nposiBneHnsi nogo6HbIx hakTopoB creayeT yCcTpaHUTb MX
WUNN HaTU MHOE MECTO JKChnyaTauuun, rae AaHHble dakTopbl OTCYTCT-
BYIOT UMW He OKa3blBalOT BIIUSIHUSA Ha paboTy nsgenusi.

2.2. Bbibop TMnopasmepa pacxoaomepa

2.2.1.Bbibop TMNopasmepa pacxogomepa onpenensietca gvanasoHoM pac-
xoaoB B TpybonpoBoae, rae 6yaet ycraHaenumeatbes MNP, Ecnn gua-
nasoH pacxofoB AN AaHHOro TpybonpoBoaa yknagblBaetca B guana-
30H pacxo4oB HECKONbKUX TunopasmepoB OMP, To onpeaensaTtb Hyx-
HbIN TUNOpa3Mep PEeKOMeHOYyeTCs UCXoAs U3 3a4aHHOro npeaensHoro
3Ha4YeHUs NoTepb Hanopa.

2.2.2.Ecnun 3HayeHune Dy BbibpaHHOro Tunopasmepa 3MP MeHblue 3HayeHus
Dy TpybonpoBsoaa, Kyaa npegnonaraetca ycraHasnueaTtb 1P, To gna
MOHTaxa B TpybonpoBog WCMonb3ylTCs MNepexoaHble KOoHyca (KOH-
dy3op 1 Ancdysop).

2.2.3.0npegenuTb rmagpaBnmyeckme noTepu Hanopa B cMCTeEME <KOHQY30p —
MrP — guddysop>, NpMBeAEHHON Ha PUC.3, MOXHO MO HWXenpuse-
JEHHON MeToAuKe.

2.2.3.1. icxogHble gaHHble onga onpeaeneHns notepb Hanopa:

- 06bEeMHbIN PacXof XMAKOCTU B AaHHOM TpyGonposoge -Q  [M/d];
- Dy nogBogsiero Tpy6onposoaa -D1  [mm];
- Dy MNne -D2  [mwm];
- Dy otBOAsILEro TpybonpoBoaa -D3  [mm];
- Yron KOHYCHOCTU KOHQby3opa -o1  [rpagl;
- Yros1 KOHyCcHoCTU auddysopa -az [rpag];
- ANHa NPAMONMHENHOTO y4YacTka -1 [MMm].
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ai/2 [ a2

1 — KOHgby30p; 2 — nosiHoNpPoxodHas wapoeas 3adsuxka; 3 — lNl1P; 4 —
oughgpy3zop.

Puc. 3. Cxema Tpyb6onpoBoaa B mecte yctaHoBku [MIMP.

2.2.3.2. CornacHO M3BECTHOMY MPUHUMUMNY Cynepno3vuumMm cymmMapHble notepu
Hanopa hy B cucteme <koHpysop — lMNIMNP — gudpysop> cknagsiBaroTcs
N3 MECTHbIX NoTepb Hanopa B kKoHdy3ope h,q, NPAMONNHENHOM y4acT-
ke (anuHon 1) hyz 1 andbdysope hys.

[MoTepu Hanopa B KOHQy30pe onpeaensTca no rpaduky puc.4a,
roe vz — CKOPOCTb MOTOKA XMAKOCTM B NPAMOSMHENHOM yyacTtke. [pa-
oMK 3aBUCMMOCTM NOTEPb Hanopa OT CKOPOCTU NOTOKA paccyuTaH Ans
yrna KOHyCHOCTU KOH(py3opa a1 = 20 °. [Ina onpegeneHns cKopocTu no-
TOKa XXUOKOCTWU MO 3HA4YeHM0 00bEeMHOro pacxoga Q MOXHO BOCMOSb-
30BaTbCA rpacpmkom puc.5 nnmn gopmysion:

QM3 /4]
0,9 1D [mm]

v[mic] = 103

MoTepn Hanopa B NPSMOSIMHEMHOM Yy4acTKke onpeaensTcsa no
rpacmky puc.46. Mpaduk 3aBUCMMOCTM MNOTEPb Hanopa OT CKOPOCTU
NMOTOKa paccyuTaH A5 OTHOLLEHUN OSIMHbI NPSMOSIMHENHOrO yyacTka K
anametpy 15; 20; 25 n 30.

MoTepun Hanopa B anddysope onpenenatnTca No rpadmky puc.4s.
Mpadmk 3aBMCUMOCTN NOTEPb Hanopa OT CKOPOCTM NOTOKa paccyuMTaH
Ans yrna koHycHoctn guddysopa oz = 20° 1 OTHOLIEHUA HAaMBOobLLEro
AnameTtpa guddysopa Kk HammeHblemy 2,0; 2,5; 3,5 n 4,0.

NMPUMEYAHUE. [MporpammHoe obecneyeHne Ans NpoBeAeHus
YTOYHEHHOro pacyeTa notepb Harnopa B cucteme <koHgysop — MNP —
Anddysop> NOCTaBnseTCAa No 3akasy.
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Puc. 4. N'pacdmkun 3aBucMmocTen notepb Hanopa B KoHdy3ope (a), npsamo-
nuHenHoM y4acTke (6) n audcysope (B).
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Puc. 5. N'paduk 3aBMCMMOCTM pacxoaa XUAKOCTU OT CKOPOCTU NOTOKa AnA
pa3nuyYHbIX 3Ha4YeHun Dy.
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2.3. NoaroroBKa K paboTte

2.3.1.Mepbl 6e3onacHoCTu.

2.3.1.1. K paboTte c pacxogoMepom AonyckaeTcs nepcoHars, U3yuYmBLUUA SKC-
nnyaTauMoHHY0 AOKYMEHTaUMI0 Ha nsgenve.

2.3.1.2. lpn nogrotoBke U3OENUs K UCNOMb30BaHNIO U B NpoLiecce akcnnyara-
UMM  gomkHbl cobntogaTtbeca «[lpaBuna TexHUYECKOW aJKcniyataumm
3NEeKTPOoyCTaHOBOK noTpebutenen» u «lpaBuna TexHukn Ge3onacHo-
CTM NMpW 3KCNyaTauumn 3f1eKTPOYCTaHOBOK NoTpebutenemny.

2.3.1.3. lNpun npoBegeHun paboT C pacxogoMepoM onacHbiMU hakTopamu Ons
YyenoBeka ABNATCA:

- NepeMEHHOE HanpshXeHue (C AeNCTBYOLWNM 3HaYyeHmem o 242 B vac-
Totom 50 Ny);

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

- apyrue daktopbl, CBA3aHHbIE C npodunemM n cneundukon obvekra, rae
NPOV3BOAUTCH MOHTaX.

2.3.1.4. 3anpewaeTtca Mcnonb3oBaTb pacxogoMepbl Npu AaBneHun B Tpybo-
nposoge 6onee 2,5 MlMa.

2.3.1.5. lNpwn oBHapyXeHnn BHELLHMX NOBPEXAEHUN n3genusa nnn kabens nuta-
HUA cnegyeT OTKMIOYUTE pacxofoMep A0 BbIACHEHUSA cheumannuctoM
BO3MOXHOCTM €ro AasibHenLwen akcnayatayum.

2.3.1.6. B npouecce paboT nNo MOHTaXy, NycKoHanagke uimM peMoHTYy pacxoao-
Mepa 3anpeLiaeTcs:

- NPOU3BOANUTL NOAKMIOYEHUSI K pacXo4oMepy, NEPEKYEHUs PeXMMOB
UNn 3aMeHy 3NEKTPOPaAaNO3INEMEHTOB NPY BKITHOYEHHOM NUTAHWUN;

- JeMOHTax pacxogomMepa U3 TpyGonpoBoaa A0 MNOMHOro CHATUS AaBne-
HUSA Ha y4yacTke TpyGonpoBoaa, rae NpousBoaaTcs paboTh;

- MCMOMb30BaTb HEWUCNpPaBHbIE 3MEKTPOPaAaMONPUOOPbI, INEKTPOUHCTPY-
MEHTbl NMMB0 6e3 NOAKNIYEHNST X KOPNYCOB K Marnctpanu 3aluTHOro
3a3eMrieHuns (3aHyneHus).

2.3.2.Mpwn BBOAE B akcnnyaTtaumo OMP gomkHo 6bITb NpoOBEPEHO:

- COOTBETCTBME HanpaBlieHWsl CTPerikM Ha Kopryce pacxogomepa Ha-
npaBneHuo NOToKa XMUAKOCTU B TPYGONpPOBoaE;

- COOTBETCTBME OJIMH MPSIMOSNIMHENHbLIX Y4acTKOB Ha BXOAE M BbIxOoAe
OMP;

- NPaBUITbHOCTb MOAKMNIOYEHUS pacxogomepa U B3aMMOAEWNCTBYIOLLETO
obopyaoBaHMs B COOTBETCTBUM C BbIOpaHHOW CXEMOW;

- NPaBUIIbHOCTb 3aaHHbIX PEXNMOB pa6OTbI BbIXOOO0B pacxogomMepa,

- COOTBETCTBME HaMpsKEHUS NUTaHUS 3aaHHbIM TEXHUYECKUM XapaKTe-
pUCTMKaM.
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2.3.3.Pacxogomep npu nepBOM BKMKOYEHUMU UMW NOCe AANTenbHOro nepe-
pbiBa B paboTe rotToB K aKcnnyatauumn nocne:

- MOSMHOro npekpaweHns ANHaMUYECKNX TMOpaBfiMYECKUX MPOLIECCOB B
TpybonpoBoae, CBA3aHHbIX C MU3BMEHEHNEM CKOPOCTU U pacxoda XuaKo-
cTn (Npyn OMOPOXHEHUN UNKU 3anOfIHEHUM Tpybonposoaa, perynmpoBke
pacxoga v T.n.);

- 30-MuHyTHOM NpombiBkK MNP noTokom XungkocTtu;
- 30-MMHYTHOrO Nporpesa pacxogomepa.

2.3.4.Tepen BBOOOM B 3Kcnnyataumio Heobxoammo onnombupoBaTtb pacxo-
AoMep 1 3aaBwxkM B6annaca (npu ero Hanu4un).

2.3.5.lNocrne 3aBepLueHns npoueaypbl BBoAa B SKCMNyaTauuio B nacnopte Ha
pacxogoMmep 3anofiHAeTCs rapaHTUMHBLIW TasrloH C yKa3aHMeM MmecTa yc-
TaHOBKM 0BOpyAOBaHWUS, HAUMEHOBAHUA IKCMNyaTUPYIOLLEn U MOHTaX-
HOW opraHuM3aunn, gatbl BBOAA B 3KCMyaTaumio.

[na nocTaHOBKM pacxogomMepa Ha rapaHTUMHOE OOCnyXuMBaHue
HeobGxoaMMo npeactaBvTb B cepBucHbIn LeHTp (CLL) nacnopt ¢ 3anon-
HEeHHbIM rapaHTuMrMHbIM TanoHoM. CL| genaeT oTMeTKy B rapaHTUMHOM
TarloHe O NocTaHoBKe Npubopa Ha rapaHTUMHOE OOCMyXXMBaHME U Ha-
npaBnsieT KCepoKONuIo TarloHa Ha NpeanpuaTne-m3roToBUTENb.

Ecnn pacxogomep He CTaBUTCS Ha rapaHTUMHOE OOCnyXMBaHWE B
CL, To kcepokonusi 3anofIHEHHOro rapaHTUMHOIO TaroHa HanpaBnsieT-
csl Ha NpeanpuUaATUe-U3roTOBUTENb.
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2.4. NMopsapok paboTbl

2.4.1.CpaHHbIn B 3KcnyaTaumio pacxogomep paboTaeT HenpepbiBHO B aB-
TOMaTUYECKOM pEXUME.

MHpopmaumsa o6 mamepsieMbix napameTpax U COCTOAHUM pacxo-
AoMepa MOXeT CYMTbIBATbCA C MHAMKaTopa (C aBTOMaTU4eCKUM WUIn
NPUHYANTENbHBIM MEPEKIOYEHNEM MHAMKALUK), C YHUBEPCASbHbIX Y
TOKOBOrO BbIXOJOB, MO nocrnegosaTesibHOMYy UHTepdency RS-232 nnu
RS-485.

2.4.2 [103npoBaHne C NOMOLLbIO pacxogomMepa MOXEeT OCYLEeCTBIATbCA OA-
HAM K3 [BYX CNocoboB: 3apaHee 3a[4aHHOro 3Ha4yeHus [03bl NN B
«CTapT-CTOMHOM» peXnme.

[nsi [o3vpoBaHMs 3a4aHHOrO 3HaYeHUss HeobxoauMMO npeaBapu-
TENnbHO 3TO 3Ha4YeHMe 403bl MPOorpaMMHO BBECTU B pacxogomep. Haum-
HaeTcs npouecc A03NPOBaHUS MO CurHanmy, MOCTYMNMBLUEMY Ha BXOZ
ynpaeneHusi, Unu no koMaHae CtapT Jo3upoBaHUsA, NOCTYNMBLLEN MO
nocnenoBaTenbHOMY WHTEpdEeNncy, 3akaHYMBaAETCs — aBTOMATUYECKU
nocne Habopa 3agaHHOro 3Ha4YeHUs1 403bl.

B «cTapT-cTONHOMY» pexume npouecc 403NMpoBaHMsS Ha4YMHaeTCs Nno
nepBoMy CurHasny, NOCTYNMBLUEMY Ha BXOA YNpPaBfeHWUs, UnvM Mno WH-
TepdencHon komaHge CtapT A403MpOBaHUA, a 3akaH4YMBaeTca — Mo
BTOPOMY CUrHany Ha BXoe yrnpasrfieHuUs Uin no KoMaHae nHtepdenca
Crton po3upoBaHme. [na obecnedeHna paboTbl pacxogomepa B
«CTapT-CTOMHOMY» peXunme HeobxooMMO YCTaHOBUTb 3HA4YeHWe 3aJaH-
HOW [03bl, paBHOE HYIIIO.

B npouecce fo3vpoBaHuWs Ha MHAMKATOP BbIBOASITCS 3agaHHOE M
N3MepeHHoe 3HayYeHus1 0o3bl. [0 OKOHYaHWUIO 0O3MPOBaHNUSI Ha YHUBEP-
canbHbIX BbIXxogax MoOXeT OblTb chopMMpoBaH UMMYbLC U/MnK Nnorm4ye-
CKWUIA CUrHan Ansi ynpaBneHust UCMONHUTENbHBIM MEXaHU3MOM.

2.4.3.B pacxogomepe uMeeTcs BO3MOXHOCTb YCTAaHOBKM OTCeYEK MO namepe-
Huto pacxoga: Mo HapacTtaHuio 1 Mo ybbiBaHUIO, a Takke OTCeYkun
no MHAUKaTopy.

Otceukn Mo HapacTaHuto 1 Mo yobiBaHUIO — 3TO NOPOroBblE 3Ha-
YeHus1 pacxoda, HMXKe KOTopbIX (Mpy M3MEHeHMM pacxoda B 60NbLUYO K
MEHbLLYIO CTOPOHY COOTBETCTBEHHO) OTCYTCTBYET HakonsieHme oobema,
Bbldaya UMMNynbCOB M TOKOBOro curHana. NMpu aTom nHamumpyeTtcs Hy-
neBoe 3Ha4yeHue pacxoaa.

OTce4yka NoO MHAMUKATOPY — 3TO 3HAYEHUE pacxoda, HUXKe KOTOopOo-
ro MHAMUMpyeTCs HyneBoe 3Ha4YeHWe pacxoga, a HakonneHne oobema,
BblJa4a MMMNynbCOB M TOKOBOIO CUrHana npogoskatTcs.

3HayeHne kaxgon M3 oTcevyek MOXKET yCTaHaBnMBaTbCs B npefe-
nax ot 0 go 0,255-Quans ¢ Anckpetom 0,001-Quans. TINOBOE 3HaAYEHME
npw Bbinycke 13 npomnssoactea — 0,002-Q,ave.

B pacxomomepe Ans peBepCMBHOIO NMoToka OTCeYkn cpabaTbiBaloT
Kak npu NonoXuTenbHOM, Tak U Npu OTpUUATENbHOM HanpaBneHuu no-
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Toka. CurHan HanpaBJieHNA NOTOKa TakKXKe N3MeHAEeTCd C y4eTOM yCTa-
HOBJIEHHbIX OTCEYEK.
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2.5. Bo3MOXHble HeucnpaBHOCTU U MeTOoAbl UX YCTpaHe-

HUA

2.5.1.lNepeyeHb HeMcNpaBHOCTEN U HELWTaTHbIX CUTyaUuii, OMarHOCTUPYyeEMbIX
npnbopoM U NMHOUUMPYEMbIX B BUOE CMMBOMA <X> Ha COOTBETCTBYO-

LLleM 3HaKOMeCTe CroBa COCTOSIHUSA, NpUBEEH B Tabn.6.

Tabnuua 6

MopsaakoBbIn CopeprkaHne HeMcnpaBHOCTH,
HOMEep 3HaKoMecTa HEeLITaTHOW CUTyaumu

MpumeyaHue

Mpnbop He nHMUmManuanpoBaH

OTkas nameputeng

3HayeHune pacxoga bonblie Qmakc

MHorokpatHbIi c6oi Npu M3mepeHnm

3HadveHve Kp ans Bbixoga Ne2 HeKoppekTHO

3HayeHue Kp ans Bbixoga Ne1 HEKOPPEKTHO

OpHoKpaTHbIN cbon Npu N3MepeHnn

o= NWwW|hlOIO|N

BOMY BbIXOAY

3Ha4deHune pacxoda BbIWIIO 3a npenersbl YCTaBOK MO TOKO-

2.5.2.lpn nosiBNeHnn nHauKaumm cumMmBona <x> Ha 3HakomecTe 7 unm 6 npu-

6op Heo6X0ANMMO OTNPaBUTbL B PEMOHT.

2.5.3.B cnyyae vHAMKauMM cMMBOMa <X> Ha APYrMx 3HakomecTax WU/unum oT-
CYTCTBUSI U3MepPUTENBHON MHpOPMaLMK crieqyeT NPOBEPUTD:

- Hann4dme n cootBeTCTBMe HopMaM HanpaxeHmne nnTtaHn4a Ha Bxoge pac-

Xo4oMepa U UCTOYHMKA BTOPUYHOTO NMUTaHNS;
- Ha[E@XXHOCTb MOACOeAMHEHUS Lenen NUTaHns;
- HanM4uMe XUOKOCTU U ee ABMKEHUS B TpybonpoBoae;

- OTCYTCTBUE CKOMJeHund ra3a B MeECTE YCTaHOBKM pacxoaomMepa,
- KOPPEKTHOCTb 3HAYEHUN Kp N OTCEeYeK Nno pacxoay, npu HeobxoauMocTH

M3MEHUTb X 3HAYEHUA.

B cnyyae nonoxuTenbHOro pesyrbTata MNepeyvyucrieHHbIX Bbllle
NPoBEepPOK HeOBXOAMMO OTKIIOYUTL pacXodoMep U Bbi3BaTb NPeACTaBu-
Tens obecnyxvBatoLLen opraHnsaummn NMbo ces3aTbCst ¢ NPeAnpUsTUEM-
nsrotoBuTenemM AnNs onpeneneHus BO3MOXHOCTU OarnbHeWLlen 3SKc-

nnyatauun SMP.

2.5.4.Pacxogomep «B3JIET 3M» no Buay UCNOSTHEHUSA N C y4ETOM YCNOBUM
aKcnnyaTaumm OTHOCUTCS K M3OenusiM, PEMOHT KOTOPbIX NPON3BOANTCSA

Ha chneuvanuavMpoBaHHbIX  npeanpusaTusx  nnbo
nsroToBuTerne.
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3. TEXHUWYECKOE OBCITYXXUBAHUE

3.1. NpoBepka TeXHUYECKOro COCTOAHUSA

3.1.1.BBeeHHbIN B aKCnyaTaumio pacxogoMep pekomeHayeTcsa noasepratb
nepuoan4yeckoMy OCMOTPY C Liefblo KOHTPONS:

- paboTOCNOCOBHOCTM pacxoaomepa;

- cobnogeHnst yCnoBumIn aKkcnnyaTauum;

- HaNMYnsi HaNPSKEHUsT NUTaHUS;

- OTCYTCTBMS BHELLUHMX NOBPEXAEHUA COCTABHbIX YacTen pacxonomMepa;
- HAAEXXHOCTU AMEKTPUYECKMX N MEXAHUYECKUX COEANHEHWIA.

MeproanYHOCTE OCMOTpa 3aBUCUT OT YCIOBWUIA 3KCMyaTauuun, HO
He JOoSKHa ObITb peXxe OAHOro pasa B ABe Heaenu.

3.1.2.HecobntogeHne ycnoBun akcniyaTauumn pacxogomepa B COOTBETCTBUM
c pasgenom 1.2.3 MOXeT NPUBECTU K ero OTKasy Unn rnpeBbILLIEHNIO 4O-
NyCTUMOrO YPOBHSA MOrPELLHOCTU U3MEPEHUN.

BHellHMe noBpexaeHUst pacxogomMepa Takke MOryT Bbl3BaTb €ro
oTka3 nMbBO yBenMYeHWe MOrpeLHoCT namepeHus. MNpu nosiBreHum
BHELLHNX NOBPEXAEeHUA HeobXxoanmo Bbi3BaTb crieuuanucTa ans onpe-
AeneHnst BO3MOXHOCTUN AarnbHeNLen aKkcnnyaTauum pacxogomepa.

3.1.3.B npouecce akcnnyaTaumm pacxogomMepa He pexe OOHOro pasa B rof
HeobXxoauMO MPoBOAUTL MPOMUNAKTUYECKU OCMOTP BHYTPEHHEro Ka-
Hana TMNP Ha Hanunume 3arpsi3HEHUn U/unu OTNoXeHun. [onyckaeTtcs
HanuMyue nerkoro Haneta, KOTOPbIM AOSMKEH CHUMATbCA C MOMOLLBIO
YNCTOW MATKON BETOLLMN, CMOYEHHOW B BOAE.

Mpy HanuuMn 3arpsi3HEHUA U/MNK OTNIOXEHUA Apyroro Buga nmbo
MX CYLWECTBEHHOW TOMLWMHbI HEOBXOOMMO NPOU3BECTU OYUCTKY MNO-
BepxHocTu MNP 1 oTnpaBuTb pacxogoMep Ha BHEOYEPEOHYIO MOBEPKY.

OumnCTKy OTMOXEHMI B ITOM Cllydyae pekoMeHOyeTcs MpOoBOAUTL
cpasy ke nocrne M3BreYeHus pacxogomepa u3 Tpybonposoga ¢ Nnomo-
LL{bl0 BOAbI, YUCTOW BETOLUM U HeabpasnBHbIX MOKLLMX CPEeACTB.

3.1.4.MNpn oTnpaBke pacxogoMepa Ha MOBEPKY MW B PEMOHT Heobxoammo
nocrne OeMOHTaXa OYMUCTUTb BHYyTpeHHUr kaHan [MNP oT oTtnoxeHun,
obpasoBaBLUMXCA B MpoLecce aKchnnyaTtauun, a Takke OT OCTaTKOB pa-
Bouen xungkoctn. OCcTaTKM arpeCCMBHOM XUAKOCTU OOMXHbl ObITb
HEeUTPannM3oBaHbI.

Mpn MOHTaxXe M AeMOHTaxe pacxogoMepa HeobxoaMMo PYKOBO-
[ICTBOBaTLCA MHCTPYKLMEN Mo MOHTaXy pacxogomepa.

OTnpaBka pacxogomepa AOnsi NPOBeAEHUs MOBEPKUM NMOO rapam-
TUINHOro (nocrnerapaHTUMHOIO) PEMOHTA AOMMKHA NPOM3BOAUTLCS C Nac-
nopToM pacxogomepa. B conpoBoanTenbHbIX JOKYMEHTax HEOOX0AMMO
yKasblBaTb MOYTOBbLIE PEKBU3UTLI, TenedoH M dakc oTnpaBuTens, a
Takke cnocob n agpec obpaTHOM OOCTaBKM.
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[[apaHTUNHBLIN PEMOHT NPOM3BOAUTCS MPU HaNUYUKM B NacrnopTte 3a-
NOMMHEHHOro rapaHTUNHOIO TanoHa.

3.2. NoBepka

Pacxogomep-cyeTunk anektpomarHuTHeli «B3JTIET OM» npoxogut
nepBUYHYIO NOBEPKY NPW BbIMyCKe U3 NPOU3BOACTBA U NMOCNe peMOHTa,
nepuoanyeckme — B npoLecce aKkcnnyaTauuu.

MexxnoBepoyHbI MHTepBan — 4 roga.

lMoBepka pacxogomepa Npou3BOAUTCHA B COOTBETCTBMM C LOKYMEH-
ToM «Pacxogomep-cyeTunk anektpomarHuTHbIn «B3JIET OM». Pyko-
BOACTBO Mo akcnnyaTaumn. Yacte |I» WKC.407112.000-01 P3.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep «B3JIET 3M», yKOMNNEKTOBAHHbIN B COOTBETCTBUN C 3a-
SIBKOMW, YyMakoBblBaeTCA B WHAMBWMAyarnbHyl Tapy kateropuu KY-2 no
FOCT 23170 (kopobKy 13 rodpupoBaHHOro KapToHa NMbo aepeBSAHHbIN
Awmk). Tyada ke nomeLLaeTcs aKkcnnyaTaumoHHas AOKYMeHTauus.

anCOGD,I/IHI/ITeJ'IbHaﬂ apmMmartypa nocrtasrdeTcd B oTAeNbHOM Tape
pocCcChInbio Unn B C6ope Ha OOUNH NN HECKOJIbKO KOMIMJIEKTOB.

4.2. XpaHeHne pacxogomMepa OOSMKHO OCYLLECTBIIATLCA B YNaKOBKE U3roTo-
BUTENS B COOTBETCTBMM C TpebosaHuamu rpynnel 1 no FOCT 15150. B
NnoMeLLEeHN ONA XpaHeHUs He LOOMMKHO OblTb TOKOMPOBOASALLEN Mbinu,
NnapoB KUCIIOT U LWerioYen, a Takke rasoB, BbI3blBalOLLMX KOPPO3UIO U
paspyLUaoLLmX N30NALMI0.

Pacxogomep He TpebyeT cneumnanbHOro TexHM4eckoro obenyxunea-
HUS NPU XpPaHEHUMW.

4.3. Pacxogomepbl MOryT TpaHCMOPTMPOBATLCS aBTOMOOUIbHBIM, PEeYHbIM,
KEenesHoA4OpPOXHbIM N aBMALMOHHBIM TPAHCNOPTOM Mpu cobnogeHum
cnefyoLwmnx yCcrnoBumn:

- TPAHCMNOPTMPOBKA OCYLLIECTBNAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpsIMOE BO34ENCTBME BNaru;

- Temnepartypa He BbIXxoauT 3a npegensl ot muHyc 30 go 50 °C;

- BNaXXHoCTb He npesbiwaeT 98 % npu Temnepatype o 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm un
yckopeHuem o 49 m/c?;

- yAapbl CO 3HaYeHUEM NMUKOBOrO yCKopeHust Ao 98 m/c?;

- YNOXEHHblE B TPaHCMOPTE pacxodoMepbl 3akpensieHbl BO u3bexaHue
nageHust U coyaapeHun.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

107* >

- 85* - ~——54

® ® 1 5

g A —_—

A

*

B3JIET M @

@ PACXO[OMEP-CYETYUK NEKTPOMATHUTHbIV

/L
2
/ 85* 6 _
HanpsixeHue nutanua =24 B

\

\® ((nPoon-xxx ) | ( oyxxx ) ® | | | )
w | v < |
3 i 4 H 7 i 8
\ I A @)

* - cNpaBOYHbLIN pasmep

1 — uHOukamop (npu Hanu4uu); 2 — 6510K U3MepeHus; 3 — rnepeuYHbIl
npeobpasogamersb pacxoda; 4 — 3awumHbie Konbua;, 5— 2epmoseold
kabens ces3u; 6 — ecepmoeeod Kaberns numaHusi; 7 — 3neKmpu4yeckue
nepembidku Ons coeOuHeHusi kopriyca OMP ¢ mpyb6onposodom,; 8 —
3/71eKMpPOoO0kbI.

Puc. A.1. Bug pacxogomepoB ucnonHeHun NPO®U-212, -212A
C 3alUTHbLIMM KOSbLlaMMW.
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@E PACXO[IOMEP-CHETUUK 3NEKTPOMATHUTHbIN /_ I:l
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@E HanpsxeHue nutaHua =24 B
MPO®U-XXX
J

* - CNpaBOYHbLIN pasmep

1 — 6510k usmepeHusi; 2 — eepmoeeod kaberssi ces3u;, 3 — 2epmMoe8eo0
kabens numaHus; 4 — anekmpu4yeckue rnepemMbidku Orisi coOeOUHEeHUSs
kopryca OMP ¢ mpy6orposodom.

Puc. A.2. Bug 6noka namepeHus B MeTansm4ecKkom Kopnyce
pacxogomepoB ucnonHeHun NMPODU-1xx, -1xxA, -1xxW.

.

S I «— ——————  -D d

- -
-t |

Puc. A.3. Bup MNP pacxopnomepoB ncnonHeHnm NMPOPU-xxx, -xxxA, -xxxU
0e3 3aWUTHBLIX Konew,.
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Ta6nuua A.1. MaccorabapuTHble XapakTepPUCTUKN pacxoaoMepoB UCMOSIHe-
HUK MPO®U-x1x, -x1xA, -x1xU Tunopasmepos Dy10...Dy150

L*, mm

6 H*, Macca,
Dy, Mmm D*, mm d*, Mmm 3aLLI,M$HbIMM 3aLIJ,l/IeT3HbIX He bonee, |He bonee,

Konbuammu Konet MM K
10 34 60 93 85 185 1,3
15 39 60 93 85 185 1,3
20 50 73 113 106 198 1,9
25 58 73 113 106 198 1,9
32 65 83 123 116 208 2,3
40 75 89 133 126 214 2,7
50 87 102 153 147 227 3,5
65 109 121 174 167 245 4.8
80 120 140 174 167 265 5,9
100 149 159 214 208 284 9,6
150 202 219 233 228 344 15,8

* - cnNpaBOYHbLIN pasmep
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@E Hanpsixenune nutanun =24 B
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B3JIET 3M @

PACXO[OMEP-CYETUUK NEKTPOMATHUTHbIN

®[npoww-xxx] | (oyxxx )

®
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ok

A
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* - CNpaBOYHbIN pasmep

1 — uHOukamop (npu Hanu4uu); 2 — 610K U3MepeHus; 3 — nepeuYHbIl
npeobpasosamerb pacxoda;, 4 — 2epmoeeol Kaberns cesasu; 5 — aep-
Mo8800 kabersns numaHus,; 6 — arekmpu4yeckue rnepemMbidku 0sis coedu-

HeHus kopriyca SMP ¢ mpy6ornpogodom; 7 — arnekmpookl.

Puc. A.4. Bug pacxogomepoB ucnonHeHmnn NMNPO®U-22x, -22xA, -22xU
TunopasmepoB Dy25...Dy150.

Tabnuua A.2. MaccorabapuTHble XapaKTepuCTUKM pacxogoMepoB UCMOSHe-
HUK MPO®U-x2x, -x2xA, -x2xU Tunopasmepos Dy25...Dy150

H*, He Gonee Macca,
Dy, mm D*, mm D*, Mm L*, Mm ’ MM ’ He bGonee,

Kr
25 58 115 150 217 4.1
32 65 135 194 233 5,8
40 75 145 194 241 7,0
50 87 160 195 255 8,9
65 109 180 212 275 11,4
80 120 195 222 292 14,1
100 149 230 244 320 20,0
150 202 300 316 384 36,4

* - cnNpaBOYHbLIN pasmep
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* - cnNpaBOYHbLIN pasmep

54—

1 — uHOukamop (npu Hanu4uu); 2 — 610K U3MepeHus; 3 — nepeuYHbIl
npeobpasogamersib pacxoda, 4 — 3awumHble Konbya; 5— 2epmoseold
kabens ces3u; 6 — eepmoeeo0 Kabernsi numaHusi; 7 — afnekmpu4yeckue
rnepembidku O coeOuHeHusi kopriyca OMP ¢ mpy6onpogsodom,; 8 —

371€KMpPOoO0kI.

Puc. A.5. Bug pacxogomepoB ucnosnHeHun NPO®U-22x, -22xA, -22xU
Tunopasmepa Dy200, 300.

Ta6bnuua A.3. MaccorabapuTHble XapaKTEPUCTUKN PpacXxo[oMepoOB UCNOSTHe-
HUM MPO®U-x2x, -x2xA, -x2xU Tnnopasmepa Dy200, 300

* Macca,
Dy, mm D*, mm D¢*, Mmm L*, Mmm H", He Gonee, He Bornee,
MM Kr
200 257 358 355 440 59,0
300 360 485 505 557 121,0

* - CpaBOYHbIN pasmep
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XP1

P RRERRRR

J4
J2

J3
J1

mis
mis

6) ucnonHexnusa NMPOPU-1xx ¢ mogynem RS-485

XP1 — pazbem rnodknoyeHus winetigha Mmooy uHOukayuu, modyns RS-485 unu nipe-
obpasosamerns RS-232;

XS1 — pazbem r1io0KnoYeHUs kabers numaHusi =24B;

XT2 — KoHmakmHasi KorioOKka yHugepcasibHo20 ebixo0a Ne1;
XT3 — KoHmakmHasi koriodka yHusepcasibHo20 8bixoda Ne2;
XT4 — koHmakmHasi korio0ka exoda yrpaeneHus;

J1, J3 — KoHmaKkmHble napbi ycmaHoBKU pexuma pabombsl OKOHEYHO20 Kackada yHU-
sepcasibHoe20 8bixoda Ne1;

J2, J4 — KoHmaKkmHble napbi ycmaHoBKU pexuma pabombl OKOHEYHO20 Kackada yHU-
gepcasibHo20 8bixoda Ne2;

J5 — KoHmakmHas napa paspeuleHusi MoouguKayuu KaaubpoeoYHbIX napaMmempos;
J6 — KOoHMaKkmmHas rapa paspeweHusi Mooughukayuu Cep8UCHbIX napamempos;
XP2, XT1, XT5 — mexHomoau4eckue KOHmakmHble 351 eMEeHMbI.

1 — mModyrnb RS-485;

2 — KOHMakmHasi kosiooka RS-485;

3 — mexHonoau4Yeckuli KOHMaKmMHbIU 37IEMEHM.

Puc. A.6. Bup 6noka namepeHus 6e3 Kpbiwku (Bug moaynsa oopaboTkm).
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) Y

248" E: XP2

1[ @ T]RXD (B/Data+)
GND_EXT 3 2| e | TXD (A/Data-)
XP1 |_ouT 2 3| e ,]GND (GND)
+24V_EXT 1 4| ®,]RTS
XP4 XP3

X @)

1 — wnedg cesAa3u ¢ modyrnem obpabomku;

XP1 — konoOka rnodkmnoveHus wnetga cessu ¢ Modyrem obpabomku;

XP2 — pa3sbem nodknoveHuss kabenss numaHusi noéceema uUHOUKamo-
pa;

XP3 — pa3sbem nocriedosamernibHo20 uHmMepghetica RS-232 unu RS-485
(8 ckobkax ykasaHbl 0603Ha4YeHUsi cueHasioe uHmepgelca RS-

485);
XP4 — pazbeM moKogo20 8bixo0a.

Puc. A.7. Bug nnatbl moaynsa MHAMKaULUN.
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A !I I!I |
A .
| L |
® B3JIET UBIM-12
NCTOYHUK BTOPUYHOI'O NMUTAHUA
BxogHoe HanpsixeHue ~220B
BbixogHoe HanpsikeHue =24B
79* 68.5* MakcMmanbHasa BbixogHasa MowWHoOCTb 12BT
H
BXOoa4 BbiXO[
O|0|0 O|O0
P|L|N [Ng ] +] -
\ =
\ l | |
- L—3,5*
- 75* >
- 99* >

a) Bug cnepeau

n )

33*

6) Bug cHM3y

1 — KoHmakmHasi KorioOKka MoOKMYeHUs cemesoz2o Kabens 220 B
50 l'y; 2 — uHdukamop pabomel UCMOYHUKa 8MOPUYHO20 numaHus; 3 —
KOHMakmHasi Kosio0Ka 8bIX0O0H020 HarnpsixeHusi =24 B.

* - CpaBOYHbIN pasmep

Puc. A.8. Bug uctouyHmka BTopu4Horo nutaHus =24B.
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NMPUNOXEHUE B. Cxembl BXxoaa u BbIXO40B

B.1. YHMBepcanbHble BbIXoAbl

[na obecneyeHnss CONPSXXEHUA C PasNUYHbLIMU TUNaMU MPUEeMHU-
KOB OKOHeuYHble kackaabl BbIxogoB (puc.b.1) moryt paboTtaTb kak npu
NMATaHUN OT BHYTPEHHEro pasBA3aHHOIO UCTOYHUKA NUTaHUSA (aKTUBHbLIV
PEeXuM), Tak U OT BHELLUHEro WCTOYHMKA NUTaHUS (MaCCUBHBLIA PEXUM).
TuvnoBasi nocTaBka — NACCUBHbLIN PeXnm paboTbl OKOHEYHOrO Kackaja.

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHus1 A4ns YHMBepcarnbHOro

Bbixoaa Ne2.
+5V

1 kKOm

J3 (J4)
9 p «TSOUT+» XT2/1
(«DIR+» XT3/1)
® » «TSOUT-» XT2/2
J1 (Jz) («DIR'» XT3/2)

Puc. B.1. Cxema oKkOHe4YHOro Kackaga yHMBepcanbHbIX BbIXOOO0B.

B akTMBHOM pexunme HanpsbKeHne Ha BbIXxode npu OTCYTCTBUN UM-
nynbca, a Takke COOTBETCTBYKLLEE YPOBHIO BbLICOKMIW B normyeckom
pexume moxeT bbiTb oT 2,4 go 5,0 B. MNpn Hanuyuun nmnynsca v npu
ypoBHe HU3KUM B NOrnMYeckoM pexmme — HarnpsbkeHne Ha BbiIXOA4e He
bonee 0,4 B. PaboTa Bbixofa B akTUBHOM peXunme onyckaeTcsl Ha Ha-
rpy3Ky C conpoTuBrieHnem He meHee 1 KOM.

B naccuBHOM pexume gonyckaeTcs NnUTaHue OT BHELUHEro UCTOY-
HUKa Hanps»KeHMeM NOCTOsIHHOro Toka oT 5 go 10 B, gonyctumoe 3Ha-
YeHne KOMMYTMPYEMOro ToKa Harpy3ku He 6onee 10 MA.

[MogknoyeHne OKOHEeYHOro Kackaga K BHYTPEHHEMY UCTOYHUKY Mu-
TaHus + 5 B OoCyLLecTBNSETCA C MOMOLLBIO NepeMblyek, 3aMblKatoLmnx
KOHTaKTHble napbl Ha nnate moayns obpabotku: J1, J3 — ons yHuBep-
canbHoro Bbixoga Ne1 n J2, J4 — ansa Bbixoga Ne2.

[nvHa nuHumM cBsasm ans yHuBepcanbHbIX Bbixogos — 4o 300 m.
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B.2. TokoBbIN BbIXoA

TokoBbIM BbIXxO4 B AnanasoHax paboTbl (0-20) MA unn (4-20) MA
MOXeT paboTaTtb Ha Harpy3ky conpoTtusnennem go 1 kOwm, B guanasoHe
(0-5) MA — o 2,5 KOM.

,D,onycmmaﬂ AnvHa kabensa cBAa3n no TOKOBOMY BbIXo4y onpenena-
€TCA conpoTmBJiiEHNEM JIMHNUN CBA3N. ﬂpw 9TOM CyMMa BXOAOHOIo Co-
NPOTUBJIEHNA NMPUEMHMKA TOKOBOINO CUrHasrma m conpotumBiieHnAa JTIMHUN
CBA3N HE OOJKHaA MnpeBbillaTb YKa3aHHOro ConpoTuBIIEHNA Harpy3Kku.

MutaHme TokoBoro Beixoda (puc.b.2) ocyliecTBnseTcss OT UCTOYHU-
Ka BTOPUYHOrO MUTaHUS pacxogomMepa, NyTeMm MOoAKMAYeHUs napan-
nenbHO BXOAYy NUTaHUsA pacxogomepa Ha mogyrne obpaboTku.

[na obecnevyeHnsa ranbBaHN4YECKON pa3BA3KM TOKOBOrO BbiXOA4a Ha
Hero HeobxooMMO MoAdaTh HanpskeHne NOCTOSAHHOro Toka (24+1,2) B
OT BHELLHEro NCTOYHMKA NUTaHKUA.

XP4

1 +24V EXT [*®——— Om ucmouyHuka numaHus
2 | OUT(+) > K npuemHuky
3 GND EXT(-) Y p | MOK08OZ0 cuzHana

Puc. b.2. Pazbem XP4 ToKOBOro Bbixofa pacxoaomMmepa Ha nnarte moayns
MHOUKaLUN.

BHUMAHUE ! [1na o6ecneyeHns paboTbl TOKOBOro Bbixoda HeE0O-
XOOUMO NSl OKOHEYHOro Kackaga yHuBepcanbHoro Bbixoga Ne2 c no-
MOLLbIO MEepPeMbIYEK Ha KOHTaKTHbIX napax J4 un J2 mogynsa obpaboTkm
3a4aTb aKTUBHbLIN peXxum paboTbl.
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b.3. Bxoa ynpaBneHus
Cxema Bxofa ynpasreHus npueegeHa Ha puc.b.3.
+5V «4«—< «VCCE» XT4/3

510 Om

— < «BUTTON» XT4/2

XN

«GNDE» XT4/1

Puc. B.3. Cxema BxogHoOro Kackaga.

B kadecTtBe ynpaBnstowero curHana Ha Bxopg B uenb XT4/2-XT4/1
AOMXKHbI NogasaTbecst UMNyrbebl Toka (0,5-20) MA.

B oTcyTCcTBMM ynpaBnsoLwero curHana Tok B Lienu AormkeH bbiTb He
6onee 0,2 MA.

YNpaensooLwmm curHan MoXeT Takke (oopMUpPOBaTLCS 3aMblKaHUEM
KoHTakToB XT4/3 n XT4/2 (Hanpumep, C NOMOLLLIO KHOMKKW) Npu Conpo-
TUBNEHUn BHewwHen uenn He 6onee 100 Om.

B oboux cnyyasx obecneumBaeTcs ranbBaHW4eckad pasBs3ka
BXOAHOW Lienu.
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lopod

Mnamensujux

Monyyamens

Moymoesii adpec

menegoH, ghakc

Mcmoynuxk nonyyenus CMH pexomendayuu

uHpopmayuu

EBICTHASKI dpyzoe

PacxogoMepbI-CUeTUHKH JIeKTpoMarHuTHbIe B3iaer 3M «IIpodu»

A1 BOJABI ¢ PA3THYHLBIM COdePAKAHHEM HDI_‘II\IE‘CE‘ITL
KAPTA 3AKA3A N 3asBKa No or«  » 200r. Kox [ | | [ ]

1. Henoanenue: Hama comoenocmu
[IpHcoeguHeHHE pacxogoMepa K TPYOONPOEOIY
«COHIBHI» taanmeROE
KoHCTpYyKIHA 3NeKTPOHHOTO OI0Ka
eOHHAA eOHHAR eIHHAA egHHAA
6ez HHOHKaTOpa C HHOHKATOPOM fe3 HHIHKaTopa C HHIHKATOPOM
Ipodu 112 [Mpodm 212 Tlpodm 122 Ipodm 222
Dy MM
Hctounnk snextponnrrannda 220/24 B noct.Toka I:I BCETO IIT. ITHHA Kabeas s (TunoBaz 1.5 M)
Toxk. Berxon (kpome Hem. 112, 122): Qe roxmam = a4, 20MA I:l 0...5MA I:l 0-202A ]:l OTHHA Kabemd M
Hurepdeiic RS232 (kpome menm. 112, 122) ]:' man RS485 ]:[ Bxox ympaeneHH# (¢ KHONKOH) ]:[
IT1P ¢ koaeuamu (1ma HenoaHewus 112, 212); H3 yraepoZHcTo# cTamH: I:I H3 HEPHABCIOLIEH CTAIH
IIT1P ¢ dhnaBUaMH: H2 YIJISPOIHCTOH CTAIH l:l H3 HEPHKABSIOIOEH CTAIH
PeBepcHBHO® HCIIOTHEHHE l:l (gHana30H PacxoJoE B COOTBETCTBHH ¢ 3/]])
[TorpemHocTs H3MepeHHA: 2 % B guanazone 1:150 D $50 031 1% & guanazome 1:40 |:|
2. Yemanoeru:
WMoy ascHEI BREIXOT MACCHBHEIR D AKTHEHEIH I:I K= MMM,  O7IHHA Kadens M
Brixon cHrmana HanpaBIeHHS IOTOKA MacCHBHEIH D AKTHBHEI I:I
. . . BIMET 3N
VpoBeHs CHTHAIA NPAMOTO HAIPABIEHHS HH3KHH D BEICOKHIT I:I e
HupuoapyeMsle napaMeTpsl pacxoxn D 00BeM D EpeMd paboTH D -
&, = i SR
[ToBopoOT HIMEPHTEIBEHOIO DIOKA BOKPYVT OCH CTOHKH 0° D ag’ I:I 180° l:l 270° I:I q | | 3

3. JonoanumenvHaa KoMIIeKINAYUA:
[IpHcoeOHHHTEIRHAA apMaTypa  H3 YIISPOJHCTOH CTATH D H3 HePKABSOMEH cTaIH ]:I

Dy 1py0onpoBoa, B KOTOPEIH IPOH3BOIHTICA BPe3Ka MM

Padogee gapaenne, MIla Kommaexrt Nel KommaerT Mol Kommaext Ne3

. . Bsaer KIIA*
daaryer, xomnaexm M, xomnaexm Nel
HOaa D, IOz D, N - (monsro dna
¥ pt cabapumnvie NPAMOTUHEIHbIE YHACKY, bes
10+65 v 80 num H Oomee npucoedureris
uMumamopsl, KoH@Y30pbI, U3ZOMOETeHHbIe: | cabapumKozo
5 == «CIHABUYY)
o 1.6 oo 2.5 oo 1.6 oo 2.5 | xpemexc, npoxiadiu na FOCTy ceapHuie uMumamopa
4. Koauuecmso odHoMUNNBIX NPLHGOPOS mrT. Henonnenne: npoMEImIeHHOS I:I CHEeIHATBEHOE I:I
5. Hocmasxa: CaMOBEIEO3 i MYHKT
MepPeBOITHK aBHA HAHAYEHHA
[Tpumevanns:

*

CepTrHIMPOEAHHEI KOMIITEKT IPHCOSTHHHTETEHOH apMATYPE IOCTABIACTCA IPH 3AII0IHEHHH COOTBETCTEYIOMEH KapTEl 3aKaza.

v

KuprHOH pamMKoH BEIISTEHO THIIOBOE HCIIOMHEHHE.
#  IIpH 3amoHeHHH KAPTH 33Ka33 IOCTAERTE 3HAK «x» B IPAMOVTOIBHHEE BEIOPAHHOH [IO3HITHH.
*  3afBEM OPHHEHMARKTCH IPH HATHYHH O3HKOBCKHX H OTTPY30HEI DEKEHIHTOB.
#  IIporpamuHoe obecnedenne «MorrTop Banet 3Py pasuemero Ha cafTe.
©.H.0. npuHABmIEro 3akas TelI.

Hp@.]nﬂ."li'll'ﬂ@.\li‘lﬂ JaTa OmJIaThI

HHH naaTe/bIMHKa
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lopod

Mnamenbuuk

Monyyamens

lMoymoesti adpec

menegboH, hakc

Hcmoyruk nonyyeHus
uHghopmayuu

CMH

ELICTASKH

pexameHdayu
dpyeoe

PacxoaoMepbl-CHeTUYAKH 31eKTPOMATHHTHBIe B3aer M «IIpodu»
I a0pa3HBHBIX KHIKOCTEH.
KAPTA 3AKA3A No 3asBKa No 0T « » 200r. Kom [ [ [ [ |
,.'_?ﬂﬂ.'ﬂ COIN@EHaCIN

1. Henoawnenue:

KOHC‘I]J}’KLI}{H IIEKTPOHHOIO OIoKa EIHHAA C HHOHKATOPOM

IIpHcoegHHEHHE packomoMepa K TpYVOONpoEogy
«CIHIBHT» REIE T
IMpogu 2111 Ipodu 2211

Dy MM (marepuat byTepoBKH — HOAHMYpeTaH, 3IeKTPOJ0E — He[l:K. CTAIb. [1I1P 6ez zamuTHEX KoTelL)

Herounux snextponuranud 220/24 B noct.Toka
ToxoBblit BEIXO, Qe roxsem= w4 20MA
Hurepdeiic RS232 uan RS5485 l:’
TP ¢ ¢pmanmamu: H2 YIIepoIHCTOH CTATH l:’
PepepcueHOe HCIOTHEHHE

ITorpemsocts H3MepeHH: 2 % B guanazone 1:150 D

2. Yemanosku:

HMoyascHEIH BEIXOT
Brrxon curaana HanpaelIeHHS IOTOKA MaCCHBHEIL
VpoBeHE cHTHAaTA OPAMOIO HAIPABIEHHA HH3KHI

HupunapyeMble DapaMeTps pacxon

IToBopoT H3MEepHTEIEHOTO OI0KA BOKPYT OCH CTOHKH
3. JonoanumenvHas KOMNTEKIMAIIA:
IIprcoequHHTENBHAA apMaTypa

Dy 1tpybonpoBoga, B KOTOPEIR NPOH3IBOAHTCA BPE3Ka

BCETO INT.

MACCHEHEIH D AKTHEHBIH I:I K
AKTHBHBIH I:I

0 SuA [ ]

HI H ep}}:aae}omeﬁ CTAIH

HIIH

BEICOKHH I:I

D obBeM D EpeMA paboTH
o [ 90° [ 180° [ 270° []

H3 }-‘r:jepozmcroﬁ CTalIH D H3 Hep}KaBe}omeﬁ CTaIH ]:I

AIHHA Kabers

[ ]

l:’ (mHAanazoH pacxoJoB B cOOTBeTCTBHH ¢ 3/]I)

1 % B auanmazomre 1:40

HMIL/T,

M (Tunosas 1.5 1)
0-20nA I:I ITHHA KaOems M
Bxog yopasnenns (¢ KHOIKOMH)

[ ]

IIHHA Kabens M

BANET 3M

[

c_’- "1 r‘.'“)

<= |

MM
Pabogee 3apaenne, MIIa Kovmmuexrt Nel Kommaert Ne2 Kommaexr Ne3 o
. . Baaer KITA
daanyer, xommnexm Nel, xommaexm Nl
Oz D, Hna D, N . (monsro dna
' ¥ . cabapumHvie MPAMOTUHEIIHBIE YHACTKY, bes ’ -
10635 nm 80 »v 1 DoEE npucoeduHeHUA
UMUIRAM oY, KOH@V30pbI, U3c0mMosTenHble. | cabapumHozo )
== - - wCandaun)
gol6 | 025 | mol6 | 3025 | xpenexc, npoxiadiu IIo TOCTy ceapHbvie wMumamopa
4. Koanuecmeso o 0HOMUNHBIX NPHGOPO6 mT. HcnonHeHHe: IPOMBIIIEHHOE I:I CIeHATBHOS I:I
5. Hocmasra: CAMOBEIEO3 b MyHKT
MePEeROITHK aBHA HAZHAYSHHA

ITpuvedanna:

-

CeprrdHUHPOEAHHEIT KOMIUIEKT IPHCOSIHHETEBHOH apMaTyPEl NOCTABIIETCA [IPH 3aM0NHEHHH COOTBETCTEYIOMEH KapTal 3aKasa.

»  JKuprOA paMKOH BBELISTEHO THIOOBOE HCIIOMHEHHE.
»  IIpH 3amoNHeHHH KapThI 33K43a MIOCTAEBTE 3HAK «x» B IPAMOYTOIBHHKE BEIOPAHHOH [I03HIHH.
»  3afgEKH IPHHHMAKOTCA [IPH HATHYHH OAHKOBCKHX H OTIPY304HEIX PEKBHIHTOS.
»  IlporpavmHoe odecneuenue «MornTop Baner SMPy» pasuenteHo Ha calTe.
@ H.0. npuHEABmEro 3aKa3 Tel.
IIpeanonaraemas 1aTa OIIATHI
HHH naaTelbIIHKA
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lopod

Mnameneuiux

Monyyamene

Moymoesiii adpec

menegoH, pakc

Mcmoynuk nony4erus
uHghopmayuu

CMH

EBICINAEKL

pexomeHdayuu
dpyzoe

=

PacxoaoMepbl-CUeTUHKH 3JIeKTPOMArHHTHEIe B3aer 9M «IIpodu»
A9 ATPECCABHBIX KHIKOCTENH.

KAPTA 3AKA3A Ne JasgBKa Ne

0T « »
Hama zomosnocmu

200r. Kox [ [ [ [ ]

THD AHIKOCTH Konrnenrpanus Huanazon TeMnepaTyp

[ ]

Marepuan TpyOonposoa Martepuan snekTpogoB |

1. Henoanenue:

KOHC‘I]J_\"KUHH BAEKTPOHHOI O DIoKa EIHHAA C HHOHKATOPOM

IIprcoeguHeHHE pacxoJoMepa K TPYOOIPOBOAY

WCIHIBHT c]mal—!ueaoe

Mpodu 212A Ilpodm 222A

(THHOBOE HCIOTHEHHE - TAHTAT, II0 3aKa3V — THTAH, XacTellyIoH °H Z[p.)

M (TamoBag 1,5 u)

Dy MM (byTepoBKa IPOTOUHOH JacTH — (PTOPOMNIACT)
Hctounnk anextponuradud 220/24 B noct.toka BCEro INT. IIHHA KaDend
o 3, -
ToxoBsri BEIXOA. Quare zox seme = M 4. 20mMA 0...5mA O-EOMAﬁ

Harepbeiic RS232 [ | mam RS485 [ |
III1P ¢ dpaaHmaMH: H? YIISPOSHCTOH CTATH

PeBEpCHBH 08 HCIIOJIHEeHHES

[Torpemuocts u3Meperns: 2 % B guanazone 1:130 D

H3 HEPXKAB eImeH CTATH

HIH

Bxox yopaenenns (¢ kHonkoiH) I:[

]

(aHamazoH pacxoJoE B COOTBETCTBHH ¢ 3]T)

1 % B gmanazome 1:40

A7IHHA Kabemd M

[ ]

2. Yemanosru:

WMoy ascHBIH BEIXOL maccHBHBIL D AKTHBHBIH I:l Ky=_  w=vmn/a gieHa kabema_ M
Brrxon cHraana HanpaeleHHS MOTOKA MaCCHBHBIH D AKTHBHEI I:l e
VpOBEHE CHTHAaNA OPAMOTO HAIPABTEHHT HH3IKHIT BEICOKHIT l:' —1
Hanuunpyemere mapaMeTpsl pacxon obBeM D EpeMA padoTEL D

c.’I "1 f ‘.'“_)

|

[ToEOpOT H3MEPHTEIEHOIO OI0KA BOKPYT OCH CTOHKH

P50 T 1s0f [ 200 []
3. /;'IGH OTHHINEABHAA KOMILTEKIMAW A,

[IpHcoeOHHHTEIBHAR ApMaTypa  H3 YIIEPOOHCTOH CTATH D H2 HepiKaBeKMIeH CTalH I:I

7 TPYOONpPOEOAd, B KOTOPEIH IPOH3BOJHTCA BPe3Ka . MM
Dy 1p3
abogee g1apaenne, MIla oMmaexT Ne ommaerT Ne oMILTeRT No3 s
P , MII K Nel K Ne2 K Ne3 ) .
o1 o Baxer KITA
@ranyel, xommexm Ned, xomnaexm Nel
Hna Dy Ina Dy . (monsxo dia
Pt . zabapumubie HPAMONUHETHbIe YHACTKL, bez
10+63 nm 80 amu u Dozee - HPUCOEOUHEH A
UMUMAMopsl, KOHPY30PEI, uzZOMOETeRNble: | cabapumHoezo condeLy)
« F
go 1.6 oo 2.3 m0l6 | mo25 Kpenexc, NPorIadkn no TOCTy ceapHble uMumamaopa

IT.

CaMOBEIBO3

4. Koruuecmeo o0HOMUNKBIX NPUGOPOS Hcnonnenne: npoMEIILIeHHOE I:' CIEUHATEHOS I:'

&I
aBHA

5. Hocmaeka: IyHKT

NeEPEeBO3THE HasHa"ICHHA

[TpuMedaHH:

L

CepTEdHIEPOBAaHHEIH KOMIIIEKT IPHCOSTHHHTEIBHOH apMATYPhI IOCTABIIETCA [IPH 3AI0NHEHHH COOTBETCIBY IO KAPTHI 3aKaza.
AuprHOH paMKoH BEIOeNTeHO THIOBOE HCIIOMHEHHE.

IMpH 33amoNHEHEHNH KaPTE 33KA33 MOCTAERTE 3HAK «x» B IPAMOVTOIBHHKE BRIODAHHOH IOIHITHE

3aABKH NPHEHMANTCE IPH HATHYHH 0aHKOBCKHX H OTTPY304MHEX PeKBHIHTOB.

[TporpamHoe odecnedenue «VorrTop Banmer 3MP» paMemeHo Ha caite.

®.H1.0. npunsasmero 3akas

AR Y

TeI.

Hp@.]nﬂ."li'll’ﬂe.\li‘lﬁ JaTa OIJIaThI

HHH naaTeIsImEKa

3AKA3ATb: B3JIET 9M pacxodomep-cHemyYyuk
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