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Q)) linnbonbi yueTa

PyKoBOACTBO MO aKchyaTauumn pacxoaomepa

YnbTpassykosoro PM. HoBoe rnokoneHue.
B 10 pa3 TouHee, OOCTYynNHee n HageXHee.

OKCKNO3MBHbIE OCOGEHHOCTU pacxogomepa:

BoamoxxHOCTb namepsaTb Nobyto cpeny npu temnepatype ot -50 go +150 rpagycos.
Bbiwe +150 rpagycoB nog cneusakasy

HasneHune Tpybonposoga Ao 1,6 Mla n Beiwe 1,6 Mna

MoxeT namepaTb: BoAy, HedTb, Nobble HepTenpPoayKTbl, KNCNOTbI, LEeNoYvu, ConeHble
pacTBOpbI 1 npoyne cpeabl. KayecTBo namepeHus 6yaet 3aBUCeTb OT MAOTHOCTU U
BA3KOCTU cpedbl. byaet nu paboTate npnbop Ha Bawen cpene? YTouHanTe y
cneymanucra.

MapaHTns 4 roga

Ml 4 ropa

Bbicokoe 6uicTpogencTeum (4o 200 namepeHuin pacxoga B CEKYHAY).
WHTennekTyansHbIn punbTp n3amepeHus pacxona ¢ afanTUBHbLIM BPEMEHHbLIM OKHOM AN
paboTbl B YCIOBUSIX CUNBbHBLIX NOMEX

CoBpeMEHHbIN TOYHLIN METOA pacdeTa pacxoda C UCMOofb30BaHNEM BECOBbIX
KoadppumumeHToB

BCTpOeHHbIN B 3NEKTPOHHBIM BIOK MuTaTop pacxoaa.

MHorokaHanbHas cuctema APY npvHMmaemoro curHana ¢ gatyiunkos Lindposon
KOHTPOSb YPOBHSA curHana ¢ gatumkos B % oT 0-100 %. CamooumcTka 4aTtymkos
(500 MOLLHBIX MMNYNBLCOB Ha AaT4MKK B CekyHAy) anbBaHuyeckasa nsonaums
3NeKTpPOHHOro 6roka ot Tpybonposoaa. CtaHaapTHeI npoTtokon MODBUS-RTU
ans ceaA3m no RS-485, RS-232, GSM

KoHTakTbl ons 3akasa: TenecdoH 89304152998 Mapbys Oner CepreeBny neKTpoOHHas
noyTa ans 3akasa: zakaz@olpodbor.ru
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HacTosiwee pykoBoAcTBO Mo 3aKkcnnyaTaumu (ganee — PQ) npegHasHayeHO ANst M3yYEHUS PacxodOMEpPOB-CHETHYMKOB
XMAKOCTU YNbTPa3BYKOBbIX MHOronyyeBbix PM (ganee no TekcTy - pacxogomMepsbl), onncaHus npuHuuna 4enNCcTBUS 1 KOHCTPYKLNK,
NPaBUITbHOCTM MOHTaXa pacxXxo4OMEPOB M UX COCTaBHbIX YacTel, TEXHUYECKUX U METPOIOrMYECKNX XapaKTepUCTUK U Apyrux
cBefeHu, HeobxoaumbIX Ans obecneyeHns NOMHOro MCMNoNb30BaHMSA BO3MOXHOCTEW M3Oenuin, npasBunbHon u GesonacHowm
aKcnnyatauun.

Mepen Hayanom paboTbl U BBOOOM PacxoOMeEPOB B 3KCMyaTaLmio HeoOX0AMMO BHUMATENBHO U3y4YnTb HacTosiwee PO.

Mpy noctynneHnnM pacxogoMepoB K NOTpebutento Ha XpaHeHuMe unu nepen vMx BBOAOM B 3KCnnyaTauumio cnegyet
OCMOTpeTb BCE U3OEeNus, BXOAsLLME B UX COCTaB, MPOBEPUTL KOMMMEKTHOCTb MOCTaBKU, @ TaKKe COXPaHHOCTb Nom6.

B pacxoaomMepax BO3MOXHbl KOHCTPYKTUBHbIE N CXEMHbIe USBMEHEHUA, KOTOPble HE OTpaXeHbl B SKCﬂﬂyaTaLLVIOHHOIZ n0o-
KyMeHTaunn N He BINUAT Ha TEXHUYECKME N MeTPONOTrM4eCkne XxapakTepucTukun.

B HacTosiLLEeM [OKYMEHTE NCMOoNb3yTCA CrneayoLine cokpalleHms n 0603HaYeHus:
[y — ouameTp yCcrnoBHOro Npoxoaa;

Ml — meToanka noBepky;

PK — pagnoyactoTHbIn kabens;

P3 — pykoBoACTBO No akcnnyarauuu,

CU — cpencTtBo MamepeHuin;

OB — anekTpoHHbI BnoK;

MO — nporpammHoe obecneveHue;

M3l — nbe3oanekTpuyeckuin npeobpasoBaTenb;

Y3C — ynbTpa3ByKkoBOW CuUrHar;

YIMP - ynbTpa3BykoBoOW npeobpasoBaTernb pacxoa.
Qmax — MakcuMManbHbI Npefaen U3MepeHusi pacxoaa;
Qmin — MUHMManbHBIA Npeaen N3MepeHnst pacxoaa.

M Pacxo,qomepbl—cqewvmm XMOKOCTU ynbTpa3ByKOBble MHOroJly4eBble PM 3aperncTpmpoBaHbl B
"ocymapcTBeHHOM peecTpe cpencts nsmepexHuin PO Ne ce-Ba 47468, Ne rp 50660-12.

* PacxogomMepbl-CHETUYUKM XKUAOKOCTU YrbTpa3ByKOBbIe MHOrofnyyYesble PM M3rotoBneHbl B COOTBETCTBUMU C
TexHuyecknmu ycnosuamm OTJIH.421364.001 TY.

» Pacxogomepbl-CHETYMKN XXUAKOCTU yrnbTpa3ByKoBble MHOronyyeBble PM ygoBneTBopsioT Tpe-
6oBaHuam NOCT P 51649-2000 n TOCT P 51318.22 B 4yacTu 9aNeKTpOMarHNTHON COBMECTUMOCTMU.
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1 HasHauveHue

1.1 PacxogomMepbl-CHETYMKN KXUOKOCTU YNbTPa3ByKoBble MHoronyyesble PM (ganmee no TekcTy pacxogomepbl)
npeaHasHayeHbl AN M3MepeHUs pacxoaa 1 o6bema pasnmnyHbIX XXUOKOCTEN C cogepkaHnem TBepAblX U ra3o00pasHbiX BELLECTB
He Gonee 3 % oT obbema, MakCMManbHOW CKOPOCTbK NoToka He Gonee 12 m/c, uncnom PewnHonbaca He Hwke Re 4000,
faBneHveMm go 2.5 MMa u Temnepatypori oT -50 go 1500C, npoTekatowei MO 4YeTblpeM MeTanMyeckuM HarnopHbIM
Tpybonposogam guameTpom ot 15 go 2000 MM (BO3MOXHO UCMOMb30BaHWE pacxogoMepoB Ha OAHOM TpybonpoBoae — C O4HUM
KaHarnom

N3MepeHus).

1.2 B cocTaB pacxo4oMepoB BXOOAT:

- 0O 4YeTblpex NepBUYHBbIX YNbTPa3BYKOBbIX Npeobpas3oBartenert pacxopja (manee — YIP) ¢
YCTaHOBINEHHBIMM NbE303NEKTPUYECKUMY NpeobpasoBaTtensmu (ganee — Mar);
- BbIYMCIMTENb pacxofa — 3NeKTPOHHbIV 6ok (aanee — 3B);
- KOMMSEKT COeaANHUTENbHbIX PaanoYacTOTHbIX kabenen (nanee — kabenb PK50) gnuHon He Gonee
200 m.
1.3 PacxogoMepbl OTHOCATCS K MporpaMmmMupyemMbIM cpecTBam U3MEPEHNS.
1.4 Pabouwne ycroBus akcnnyataumm 3b:
- Temnepartypa okpyxatwLen cpegbl ot 5 go +50° C;
- OTHOCUTENbHasi BNaXXHOCTb Bo3ayxa (npu temnepartype 35° C) go 80 %;
- YCTOMYMB K BO3OENCTBUIO CUHYCOMAanbHbIX BUOpauun B auanasoHe ot 10 go 55y ¢ amnnutygon
cmeLenuns 0,35 mm.
1.5 Pabouue ycnosus akcnnyatauum YTP:
- Temnepartypa okpyxatwLlen cpeabl ot -50 go +65° C;
- OTHOCWTENbHas BNaxHOCTb Bo3gyxa (npu Temnepatype 35° C) go 95 %;
- YCTONYMB K BO3AENCTBUIO CUHYcouAanbHbIX BUbpaumin B gmanasoHe ot 10 go 55 'y ¢ amnnutyaon
cmelleHuns 0,35 mm.

1.6 T[lo cTeneHu 3alMLLEHHOCTU OT NPOHMKHOBEHMS BHYTPb TBEPAbIX Ten 1 Boabl Ob pacxogomMepoB uMeeT 3alUmLLeHHoe
mcnonHeHue no rpynne IP65, npeobpasoatens YIP — no rpynne IP65.

1.7 Pacxogomepbl OTHOCSITCA K BOCCTaHaBNMBAEMbIM, PEMOHTUPYEMbIM U MHOTOMYHKUMOHANbHBIM M3genusam. Pexum
paboTbl pacxoAoMeEpPOB — HENPEPbLIBHbIN.

1.8 [MapameTpbl n3Mepsiemoi cpedbl: - Temnepartypa ot +1 go nntoc 150 °C (Ha Boge); - aasnenne ot 0,1 go 2.5 MMa.

1.9 Temnepatypa cpefbl nsmepeHus Bolwe +150 rpagycoB u gasneHue Bbiwe 2.5 MIMA no cneusakasy.

1.10 YIP pa6otaeT B agnanasoHe ot -50 go +150 rpagycoB npaktnyecku Ha nobor cpege. [Ans BOSMOXHOCTU y4eTa HYXXHO
Y4UTbIBaTb BSI3KOCTb, TEMMEPATYPY M MNOTHOCTb. MoryT notpeboBaTbCa M MHbIE XapakTepUCTUKU cpeabl noabopa
MCMONHEHMs pacxodomepa.

1.11 Pacxogomepbl U3roTOBMEHbI B COOTBETCTBUM C TexHn4eckumn ycrosusamu OTJ1H.421364.001TY. 3anucb

0603HaYeH1s pacxo4OMEPOB B TEXHUYECKOM JOKYMEHTALMM 1 NPY 3akase UMeeT Cneayowmn Bua;

T

1 2 3 4 5 6 7 8
1 - KONNYECTBO M3MepUTENbHBLIX KaHanoB pacxoaa(TpybonpoBoaoB) u konmyecTso nyyen B YIP :
1K1J1 — ogHOKaHanbHbIN 0QHOMYYEBOW;
2K1J1 — gByxkaHanbHbIA O4HONY4YEBOW;
3K1J1 — TpexkaHanbHbIN OQHONYYEBOW;
4K1J1 — yeTblpexkaHanbHbI OQHOMYYEBOMW;
1K2J1 — ogHOKaHanbHbIN ABYXNy4eBON;
2K2J1 — pByxKaHanbHbIN ABYXYy4YEBOW;
1K3J1 - OAHOKaHanbHbIN
Tpexnyyeson; 1K4J1 — ogHOKaHanbHbIN
YeTblpexny4eBou.
2 — RS232 n RS485 — none, noagreepxgamoLne Hanvymne uHtepaencHoro sbixoga RS232 n RS485, npu otcytcteum
rore He 3anonHseTcs.



| 00O «[MpuBopsl yuéta»
I PykoBoAcTBo no akcnnyatauun dTMH.421364-003pP3

3- yCJ'IOBHbII7I anametp YIP — nepBoro kaHamna u Tun COeanHEHUs C pr60I'IpOBO,CI,OM . YNCNNeHHOe 3Ha4yeHue nonsa
YKa3blBaeT Ha gnameTp:

015...1200 — ot 15 go 1200 mm; 000 — GecTpyGHOE NCMONHEHNE;
CMMBOMbHOE 0603HaYeHne Ha TUN COeQUHEHNsI ¢ TPyOoNpoBOAOM:
@J1 — hnaHueBoe;
P3 - pe3bboBoe;
CB —nop csapky;
4 — OnvHa BbICOKOYACTOTHbIX kabenew k M3l1, m - nepeoro kaHana:  0M-200M — ot 0 go 200 wm;

5,6,7 — nong (1-2-3) ansa 2,3 u 4-ro kKaHana cooTBETCTBEHHO, NPY OTCYTCTBUW B 3aKa3e OCTaBNATb NyCTbiMU; 8 —
Hanuyne NOBEpPKU:

T- 6e3 NoBepKu ANs TEXHONMOTMYECKUX HYX;
M- noBepka nmmMTauMoHHbIM MeTofoMm; M-
noBepka NPOfMBHLIM METOLOM.
MpumevaHns.

1. WcnonHenune 000 — 6ecTtpybHOe — peanusoBaHo Ans Oy cebiwe 50 MM. [Npu atom moHTax M3l Ha
TpybonpoBoAe W3 KOPPO3UOHHO-CTOMKOW WNU  YINEepoaMCTON  HenerMpoBaHHOW CTanu  Npou3BOAUTCH
notpebutenem.

2. WcnonHeHune ogHonyyeBoe peanu3oBaHo ansa [y 15...2000 mm.
3. VcnonHeHue aByxnyyeBoe peanusoBaHo ansa Oy 50...2000 mm.
4.  VcnonHeHue TpexrnyyeBoe peanusosaHo aAnsa [y 80...2000 mm.

5. VcnonHeHue yeTbipexny4yeBoe peanu3oaHo ans Ay 100...2000 mm.

Mpumep 3anucu B cneundukaumm 3akasa pacxogomepa ¢ O4HUM KaHanom mamepeHust pacxoga u YIP aByxnyyeBoro
(riaHLEeBOro UCMONHEHNst ¢ ycnosHbIM agnametpom 100 MM, ANMHOM coeguHUTenbHOro kabens 50 M n BCTpoeHHbIM RS485
UHTEpdercom:

PM-1K2J1-RS485-1009J1/50M

Mpumep 3anucu B crneumndukaumm 3akasa pacxogomepa C ABYMSA KaHanamu usmepenuss pacxopga u asyms YIMP
[OBYXNYYeBOro hrnaHLUeBOro WCMOSIHEHUSI C YCroBHbIM AvameTpom 100 MM, ANVMHOW coeauHUTEnbHbIX kabenen 50 M un
BCTpOeHHbIM RS485 nHtepdericom:

PM-2K2/1-RS485-100®1/50M-100011/50M

2 TexHU4ecKue XxapaKTepUCTUKH

2.1 Mo cnocoby nepegayv v NpeacTaBneHnst U3aMepUTENbHON MHGOPMaLMM YCTaHaBNMBAKOTCA ABa PEXMMa — MECTHbI
N OUCTaHLMOHHBI.

B MecTHOM pexume pacxoAoMepbl OCYLLECTBMSIOT M3MEPEeHMe M MO MHMUMaTMBE Mosfib30oBaTtens oTobpaxarT Ha
ungukaTope b crieayoume napamMeTpbl:

- pacxof XMOKOCTU OT OOHOrO [0 YEThIPEX HaropHbIX TpyBonposoaos m3/y;
- 06beM XUOKOCTM HapacTaloWwMm WTOTOM MO Kaxkaomy Tpybornposomy M3 ; - HOMep BepcuM BCTpoeHHoro B Ob
NporpamMMHOro obecnevyeHus;

- KOHTPOSIbHbIE CYMMbI NMapameTpoB M nporpammHoro obecnevexns Ib;

- KaneHaapHble JaHHbIE;

- BpeMsi paboTbl paCX0AOMEPOB B peXUMe N3MepeHusi, pasaernibHo Mo KaxaoMmy Tpybonposoay; - BpeMst pabotsl 6 npu
nogave nuTaHus.

Ons 0T06pa)K6HI/1ﬂ 3Ha4YeHun YKa3aHHbIX BeJIM4YnH OoTBEOEeHO 32 3HaKoMecTa TEKCTOBOro MHAuKatopa. MHaukaums
YMCMEHHBIX 3HAYEHUN OoCyLlecTBnAaAeTCcA B cdopmarte ¢ nnasaroLen 3ansaTon.

PacxogoMepbl paccUMTbIBAKOT YaCoBbIE, CYTOYHbIE M MECSYHble 3Ha4YeHUst 0GbeMa, BPEMEHN paboTbl U apXUBUPYIOT
yKa3aHHY0 MHOPMaLMIO B 3TIEKTPOHHOW NaMsATU.

'nybuHa apxvMBMPOBaHMS YacoBbIX apXMBHbIX NapaMeTpoB He MeHee 1488 yacoB, CyTOYHbIX — He MeHee 366 aHel.
Bpemsi xpaHeHus apxmBHON nHpopmaumm B 06eCTo4EeHHOM COCTosiHUM He meHee 10 neT.

Mo 3anpocy nonb3oBaTens pacxogoMepbl AOMKHbI MHAMUMPOBATL apXBHbIE CBEAEHNS Ha TEKCTOBOM MHAMKaTOpPE.

[na HasHavyeHMs HOBOrO OTHETHOro nepuoga npegycMoTpeHa BO3MOXHOCTb OOHYNEHUs] HaKOMMEHHbIX U apXMBHbIX
[AaHHbIX OpraHaMm Hag3opa C NOMOLLbIO KOAOBOTO CII0Ba, BBEAEHHOIO B peXyMe BBOAA TEKYLLEero naponsi.

2.2 B AMCTaHLMOHHOM pexnme OCyLLEeCTBAETCS:

- BbIBOA M3MepUTEnNbHOM MHopMaLmMmn no usndeckomy nitepdgency RS-232/RS-485 Ha anekTpOHHOBLIYUCIINTENBHYIO

MaLuuHy (3BM);
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- BbIBOJ 4aCTOTHO-uMMyrnbcHoro curHana 0 — 1000 My, nponopLmoHansHOro pacxoay;
- BbIBOZ aHarioroBOro curHarna nocTtosiHHoro toka 4-20 MA, nponopuuoHanbHOro pacxogy vamepsieMon cpefpl (ons
pacxoLoMEPOB C aHaNoroBbiM BbIXOAHBIM CUTHaIomMm).

2.3 PacxogomMepbl UMEKT BO3MOXHOCTb noakmnodeHus k OBM ¢ nomoubto nHTepdenca RS-485 ¢ rpynnamum
pacxogomepoB (Ao 32 wr.), obpasys nokanbHy MHPOPMaLMOHHYI CeTb. ANCTaHUMOHHbIM MHCOPMaLMOHHBIV 06MEH C
pacxofomepamMu B TakOM Cryyvae peanu3yeTcs nocpegcTBoM nporpammHoro obecnedeHuns (panee MO) BepxHero
YPOBHSA C BCTPOEHHON NOAAEPXKKOM cTaHAapTHoro npotokona ModBus RTU.

2.4 B 3aBUCUMOCTU OT AnameTpa ycnoBHoro npoxopa(aanee fy) YIP pacxogomepbl U3MepstoT 00 beMHbIN

pacxog B COOTBETCTBUMM C [uana3oHamu, MpuUBEAEHHbIMU B
Tabnuuyax 1 n 2.

Tabnuuyai
3
Pacxon, M /4
AunameTp ycnoBHoro | MakcumManbHbIN, Quakc MepexogHbIn, Qn MuHUManbHbIN, Quuu
npoxoaa fly, Mmm

15 5 0,1 0,05
25 10 0,2 0,1
32 35 0,8 0,25
50 55 1,2 0,4
80 90 3,2 1,2
100 110 4 1,4
150 765 6 2

200 1360 8 3

300 3100 12 4,2
400 5400 16 5,6
500 8 500 20 7

600 12 200 24 8,4
700 16 700 28 10
800 21 800 32 11
1000 34 000 40 14
1200 49 000 48 17
1400 66 600 56 18
1600 87 000 64 19
1800 110 000 72 20
2000 166000 80 22

Ta6bnuua?2
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3HauyeHMe MaKkcMManbHoOro pacxoga Qmakc LleHa eaMHMubI MNagLwero pa3psaaa,
mHauMuMpyemoro Ha aucnnee 3b
3 3
AnA pacxopa, M /4 obbema, M
Mpu Quakc < 10 M3y 0,0001 0,001
Mpy QmakcO10 M3/4 1 Quakc <100 M3y 0,001 0,01
Mpun Qumakc 100 mM3/4 1 <1000 m3/y 0,01 0,1
O
Mpu QmakcO1000 M3/4 1 Qumakc <10000 m3/y 0,1 1,0
Mpn Qumakc 10000 m3/y 1,0 10,0

MoTepun aasneHus, B MlNa, Ha MakcumanbHOM pacxoe He NPeBbLILAlT:

- ansa npeobpasosatenen YINP Oy 15-25 0,035; - gnsa npeobpasosatenen YIP Oy 32-1800  0,010.

2.5 Ob coeanHsieTca ¢ npeobpasosaTtenamm YIP kabenem PK-50. [OnuHa kabens ot 1 go 200 m.

2.6 Pacxopomepbl obecneunBaloT cnegyoLlme pexumel paboT:

a) pexum "PaboTa";
6) pexwvm "lMporpammunpoBaHue”.

2.7 MMpu BKNOYEeHUN B CeTb pacxodoMepbl yCTaHaBnMBaloTCs B pexum "PaboTa”, B KOTOPOM OCYLLECTBAOTCA
U3MEPEHME U CUYUTbIBAHWE W3MEPUTENbLHON WMHGOPMaUMM OOCMYKMBAIOWMM MEPCOHANoM, a Takke MPOCMOTP apXMBHbIX
napameTpoB W AMarHoCTUYECKOM UHOpMaLnK.

2.8 Pexum "MNporpammupoBaHme” ncnonb3yetcss npu MNpoBeAeHWVM MEPBUYHOW M MEepuoamyeckux MOBEepoK,
HacTpovikn Ob nepen nyckom pacxo4oMepoB B paboTy Ha MecTe akcnnyatauun. YctaHoBneHue pexuma "lNporpammupoBaHme”
[OJIKHO OCYLLECTBNATLCA C MOMOLLIbIO MPaBUITbHO BBEAEHHOIO Naposns. YMcno BO3MOXHbIX YNCITOBLIX KOMOMHauuin naponst — 1
000 000. PacxogomMepbl AOMKHBI NOCTYNaTh M3 Npou3BoAcTBa ¢ HynesbiM naponem 000 000. MNMpaBunbHO BBEAEHHbINM Naponb
OTKPbIBAET CMMCOK AOCTYMHbIX NapameTpoB ANs IMCTaHUS.

2.9 JocTyn K peakTUPOBaHUIO 1 COXPaAHEHWIO YNCIIEHHOTO 3HAYEHWNsi HACTPOEYHOro NapameTpa OCyLLeCcTBNAEeTCS
Knaeuwen “Bxon” Npu COeAMHEHHbIX NEPEMbIYKON KOHTaKTOB X6.3 n X.6.4 (pUCyHOK 5), 4OCTYN K KOTOPbIM OrpaHnyYnBaeTca
nnomoupyemon BepxHew kpbilikon Ib.

2.10 B pexume "lMporpammunpoBaHne” B coOTBETCTBUM C [punoxeHnem A ycTaHaBnMBaKOTCA M COXpPaHATCS
KoacpduumneHTbl HacTponkn 36, o6HoBNSIETCS Naporb.
2.11 lMuTaHne pacxo4oMepoB OCYLLECTBNSAETCH BTOPUYHBLIM MCTOYHUKOM NMUTaHWNsSi MOCTOSIHHOTO Toka 24B (nanee

— W), noakmioyeHHbIM K CeT NEepeMEHHOro Toka HampshkeHneM B AvanasoHe oT 187 go 242B um uactoTtom (5001) I,
MoTpebnsiemas pacxogoMepamMu MOLLHOCTb NPY HOMUHANbLHOM HanpskeHun cetu He Gonee 5 BT.

2.12 Pacxopomepbl «PM» ynosnetBopsitoT TpeboBaHusam FOCT P 51649-2000 u FTOCT P 51318.22 B yactu
3NEeKTPOMarHUTHON COBMECTUMOCTM.

2.13 Pacxogomepbl MMEKOT YaCTOTHO-UMMYIbCHBIA  BbIXOA C M3MEHEHMEM 4acTOTbl CredoBaHus uMmnynscoB ot 0 Ao
1000 Ny, nponopuUMOHANbLHOM pacxoay X1AKOCTW, U aMMNMTYA0N BbIXOAHbBIX MMMYNbCOB 5B Ha Harpy3ke He meHee 1 kOm.

MmetoTcst MCNOMHEeHNst pacxoAoOMepPOB € AOMOMHUTENBHBIM aHaNoroBbiM BbIXOAHBIM CUTHANOM MOCTOSIHHOIO Toka 4-20
MA Ha Harpy3ke He 6onee 400 Om, N3MEHALLMMCS NPONOPLMOHANBHO pacxody U3MepsieMon cpeael.

2.14 Mpepgenbl JonyckaeMon OTHOCUTENBHOW MOrPELLUHOCTM PacXO4OMEPOB HE MPEBLILIAKT B 3aBUCUMOCTU OT Auana-
30Ha pacxoao0B 3HAYEHWI, yKa3aHHbIX B Tabnvue 3.

Tab6bnuya3
1. OgHony4eBble pacxoaoMepbl Npy Bpe3ke oagHon napsbl M3l B gnameTpanbHoOM unu xopaanbHomn
NnOCKOCTH.
Mpepenbl gonyckaeMon OTHOCUTENbLHOM MOrpeLHocTu, %, npu
M3MepeHuu:
OuameTp YIMP, Ananason pacxopa(ob6bema) no
MM VISMEHEHWA acxoga(o6bema) no YaCTOTHO- pacxoAa no
pacxoAaa P A TOKOBOMY
MHAUKaTopy UMMYNbCHOMY BLIXOAY
BbIXoAy
| 30 10 tuo)
15-25 I @,s5) @,s) @.,7)
i @,0) @,0) @.2)
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| 01,51,0) 01,5@,0) 01,7(1,2)
32-150 Il 01,5@L,0) 01,5@,0) 01,7@,2)
1] 02,0@®,0) 02,0@®,0) 02,2[@,2)

| U0 10 Ui2

0200 Il 01,5 01,5 01,7

1l 02,0 02,0 02,2

2. IByxny4eBble )acxogomephbl npu Bpe3ke AByx nap N30 B x )pAanbHbIX NNOCKOCTAX.

| 00,75(@D,5) 00,75(@,5) 01,0@0,75)
50-150 Il 01,0@®,75) 01,0@®,75) 01,2@,0)
1l 02,0@®,0) 02,0@®,0) 02,2@.2)

| Uo,75 Uo,75 10

0200 Il 01,0 01,0 01,2

1l 02,0 02,0 02,2

nnockoctu(asa nyya).

3. TpexnyueBble jacxopomepbl Npu BIe3ke Tpex nap N3N B guameTpanbHOM(0ANH Nyy) U xopaanbHON

| 00,75(D,4) 00,75(D,4) 01,0(0,65)
80-150 I 01,0@,75) 01,0(D,75) 01,2(1,0)
1l 02,0@,0) 02,0@,0) 02,2@,2)
| Uo,6 Uo,6 Uo,8
0200 Il 00,75 00,75 01,0
1] 01,5 01,5 01,7

4. YeTbipexnyyeBble pacxogomMepbl Npy Bpe3ke YyeTbipex nap M3 B xopAaanbHbIX NIOCKOCTAX.

INQuuH £ Q < Qn

| 00,5 Uos 0o,7
0200 I 0o,75 00,75 01,0
i 01,5 01,5 01,7
MpumeyaHmns.
1 B ckobkax ykasaHbl 3Ha4eHUs NorpeLHOCT Npu nosepke pacxogomepa no «NHcTpykummn. FCA.
PacxogomepbIiCHETUMKM  KMAOKOCTW  YNbTPa3ByKOBble  MHOrony4eBble PM. MeToavka noBepKu

OTINH.421364.002MI» NponuBHLIM METOAOM, OCTalbHble 3Ha4YeHUs Npu noBepke 6e3nNPoNMBHBIM METOAOM. 2
MorpeluHOCTM yKa3aHbl ANs Anana3oHoB 06beMHoro pacxoga Qmakc, Qn, QmuH: | Qmakc /20 < Q < Qmakc
Qn = Q < Qmakc /20

2.15

Mpepensl AonyckaemMon OTHOCUTENbHOW NOTPELUHOCTM SMEKTPOHHOIO 6rioka COOTBETCTBYHOT:

- NPW M3MEPEHUM Pa3HOCTY BPEMEHU PacnpOCTPaHeHNs YrbTpasByKoBbIX MMNyNbcos, % 0,2;

- Npu NpeobpasoBaHMK pacxoda B YaCTOTHO-UMMYMbCHbIN curHan, % 6l05; - npu npeobpasosaHuu pacxoaa B

TOKOBbIV curHan, % @,2.
2.16 Pacxogomepsbl yCTONYMBbBI K U3BMEHEHWI0 NapamMeTpoB nuTatoLlen cetu no n.2.11.
2.17 MunHMManbHO-OOMNYCTUMOE 3MneKTpuyeckoe COnpoTUBMEHWE udonsaumun uenen 3B, namepeHHoe B HOpMaribHbIX
KNumaTuyeckux ycnosusix, He mMeHee 20 MOwm.
2.18 Ob ycTtonume Kk BO3OEeNCTBMIO CUHYCcOMAanbHOM BMbpaumm yactotor ot 10 go 55 Ny ¢ amMnnuTygon CMeLleHns He
oonee 0,35 mm (rpynna ucnonHenns N2 no FOCT P 52931-2008).

2.19 lMpeobpaszoBatenu YIP ycTonuMBbl K BO3OEWCTBUIO CUHYcomaanbHom Bubpaumm yactotonm oT 10 go 55 'y m
amMnnmMTygon cmelleHus He 6onee 0,35 mm (rpynna ncnonHeHms N2 no FOCT P 52931-2008).

BubpoycToitumeocTtb npeobpasoBateneit YINP obecneynBaeTcst MX KOHCTPYKLUMEN.

2.20 OB ycToluMB K M3MEHEHMI0 TEMMEePaTypbl OKpyXatoLLero Bosayxa ot 5 go nmoc 50,

2.21 CpepHsisn HapaboTka Ha 0TKa3 pacxo4OMEpPOB C y4ETOM TEXHUYECKOTO OOCNYXMBaHUSA, pernaMeHTMpyemMoro
HacToswmum P, coctaensieT He MeHee 60000 . 2.22 MonHbI CpegHuin Cpok crybbl cocTaBnsieT He MeHee 12 neT.



. 000 «[MpuBopst yuéTtar

[ PykoBoacTBo no akcnnyataumn OTNH.421364-003P3

3 CoctaB

3.1 B cocTaB pacxo4OMepPOB B 3aBUCUMOCTU OT UCMONHEHNS 1 KONMMYECTBa KaHanoB (Tpy6onpoBoaoOB) BXOAAT:
a) Ana ogHonyyeBbIx pacxogoMmepos PM:

- oo yetbipex YIP c ycraHoBneHHbiMu 1307

- Ob;

- kabenb PK-50.

6) Ans oByny4YeBbix pacxogomepos PM:
- 8o aByx YTIP c yctaHoBneHHbIMu M3TT;
- Ob; - kabenb PK-50.

B) [Ins Tpexny4eBbix pacxogomepos PM:
- oauH YTIP c yctaHoBneHHbimm M3IT;
- 3Bb; - kabenb PK-50.



00O «[Mpubopbl y4étar
PykoBoAcTBO no akcrnyaraumv OTJTH.421364:003P3

r) Onsa yeTbipexny4yeBbix pacxogomepoB PM:
- oauH YTP c yctaHoBneHHbimu MOTT,

- 9b;

- kabenb PK-50.

A) Onsa BpesHbix pacxogomepos PM:

- 0o yeTbipex nap M3l ¢ KOMNNEKTOM MOHTaXHbIX YacTen;
- Ob;

- kabenb PK-50.

3.2 KomnnekTHOCTb NocTaeku npuesoguTcsa B Tabnuue 4.

Tabnuuya4d

O603Ha4eHue AOKYMeHTa HanmeHoBaHue u ycnosHoe o603HavyeHue Kon-Bo, wr.

-10-
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Pacxogomep- cueTumnk ynbTpasBykoBown MHoronyyeson PM
B COCTaBe:
3TMH.421364.003 -3B 1o
V[P 3akasy no
3akasy no
-nan 3akasy
- kabenb PK-50
OTIH.421364.008 KoMnnekT MOHTaXHbIX YacTen no 3akasy
9TJIH.421364.003P3 PykoBoacTBO no akcnnyaTtaumu 1
9TI1H.421364.002MN MHCTpyKLMs no nosepke 1
OTIIH.421364.00611C MacnopTt 1
3.3 B komnnekt YTP moryT BXoAnTb OTBETHbIE (hriaHubl, NPOKMaaKu, Kpenex.
3.4 Mo pononHuTenbHOMY TpeboBaHMI0 3aKa34yuka B KOMMIEKT MOCTAaBOK pacxo4OMeEpPOB MOryT ObiTb

BKMOYEHbI NpeobpasoBaTtenu nHrepdgericos RS232 , RS485, USB.

4 YCcTpOMUCTBO

4.1 CocTaB MCMNOMNHEHNI PaCXOAOMEPOB M UX KOMMMEKTHOCTL NpuBeaeHsbl B pasgene 3. MNabaputHblie, yCTaHOBOYHbIE
pa3mepbl b cooTBeTCTBYIOT pUCYHKY 1. Macca Ob He Gonee 2kr.

PucyHok 1 — MabapuTtHble u ycTaHOBOYHbIE pa3Mepbl Ob

FaGapuTHble, yCTaHOBOYHbIE pa3Mepbl U Macchl NpeoGpasosateneit YIP coOOTBETCTBYIOT PUCYHKY 2:

a) U-o6pasHeie YTP :

-11-
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YcnoBHbi guametp Ay, MM | L, Mm, He Gonee H, mm, He Gonee Macca, Kkr, He 6onee
15 550 150 12
25 550 160 15

6) OgHonyuyeBble YIP ¢ yrnom ocu M3T, pasHbim 30 rpagycam:
| L

YcnoBHbIN guameTtp Oy, Mm
L, mm, He 6onee | Macca, kr, He 6onee
32 280 11

50 350 14

B) OgHony4esblie YTP ¢ yrnom ocu M3l paBHbiM 45 rpagycam:

| L |

YcnoBHbi guameTp Oy, mm L, MM, He Macca, kr, He
6onee 6onee
80 280 23
100 350 35
150 450 54
200 550 83

r) Mrorony4yesble YTP ¢ yrnom ocu M3I1 paBHbiM 45 rpagycam:

-12-
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PucyHok 2 — MabaputHble paamepsbl 1 maccbl YTP

YcnosHbi anameTp [y, Mmm L, MM, He Gonee Macﬁcoaj;:g, He
80 280 24
100 350 36
150 450 56
200 550 85
250 660 115
300 750 155

-13-
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400 850 230
500 950 370
600 1050 520
800 1450 810
1000 1550 1400
1200 1850 1700

4.2 KoHcTpykTtreHO YT1P coctouT 13 ctanbHon Tpy6bhbl, k TopLam KoTopon npuapeHsl ABa dnaHua no FOCT 1281580.
B cpepgHen 3oHe Tpybbl HaNpoTUB Apyr Apyra No4 onpeferneHHbIM YoM NpuBapeHbl ABa AepXKaTens, KoTopble crnyxar And
kpenneHus M3l Yyepes NpoknaakM NOCPeACTBOM CneumanbHbIX raek.

Ons obecneyeHnsi NPaBUMBbHOCTU 3MEKTPUYECKOTO MOHTaxa coeauHuTenbHoro kabensi PK-50 M MOHTUpyembix
neesonpeobpasoBaTtenen npeaycMoTpeHa Mapkuposka aepxartenen gatumkos N30 n kabensa. MapkupoBka nponssoanTca Ans
3M1EeMEHTOB, YCTAHOBIEHHbIX NMEPBbLIMU MO MOTOKY, N MMEET crneaytollylo pa3HOBUAHOCTb B 3aBUCMMOCTU OT MOPSAKOBOrO

HOMepa ynbTpa3BYyKOBOIO Jiy4a, 06paayeM0ro napow JaT4MKOB:

MepBbiv nyy Bropon nyy Tpetui nyy YeTBepTbin ny4

— S

Kabenb
PK50

4.3 3b BbLIMONHEH BO Braro3allMLEHHOM MNIacTMacCoBOM KOPMyCce HACTEHHOro ucrnornHeHus. Koprnyc, Kpbiwka,

repMoBBOAbl N pa3dbeMbl UMEKT PE3NHOBbLIE YNJIOTHEHUA.
Ob BbINonHeH no oAHOMMaTHOMY npuHUMNy. 3J'IeKTpVNGCKI/Ie coeiHEeHNA MexXxay y3namu Ob OCyLecTBnATCA npu

MOMOLLM MMBKUX XTYTOB.
CTpyKTypHasi cxema pacxofjoMepa npuBefeHa Ha pucyHke 3.

-14-
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<
=
N )
k3 M3n2 T &
¥ o g
C ®©
g ¥ 4
n3nt 8
A
X1 X2| X3| X4
= ~—1~— ranbBaHOpa3BA3ka
=
= AHanorosas 4acTb CXeMb
R |
- - > RS485
VHovkatop [
BbluncnutensHas 4acTb Cxembl
Knagvarypa <«— —> RS232
T T T 11 — i %5
: —1 :
X5
1 2 3 4 1
Mutanue YactotHo-  ToKoBbIN
+24B UMY NbCHBIN BbIXO[,
BbIX0[,

PucyHok 3 — CTpykTypHasi cxema pacxogomepa

4.4 KoHCTPYKTMBHO Ha Ob pacnonoxeHsbi:

] Kronxa & /“BXOT”

JBYXCTPOUHBII
f Texcrosbiii unnkarop |

Kuonka 9 / “BbIXO/1”

Iernu (4 wr.)
JUISL HACTEHHOTO
MOHTaxa

GCMOBBO}lI:l JUISL OJIK/TIOYEHHS BHEILHUX LieneH

- knaBmaTypa 13 2 knasuw — " {+ " (anbTepHaTMBHOE 0603HaYeHne «Bxoa») 1 " = " (anbTepHaTMBHOE 0603HaYeHne
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«BbIX0OA»);
- OBYXCTPOYHbIV LUECTHAALATV paspsaHbli TEKCTOBBIN MHONKATOP;
- 0o 12 repmMoBBOOB;
- 4 neTnn ANs OCyLLECTBMEHNS HACTEHHOTO MOHTaxa.

®PyHKUMOHaNbHOE Ha3HayYeHMe KaBuLL 3aBUCKT OT pexunma paboTel b (NpocMoTp nnu pegakTnpoBaHme napaMmeTpoB)
n cnocoba HaxaTusa KnasuLK (oguHapHOe Unu gonrospeMeHHoe 6onee 3 cek).

MpogomxuTtensHoe HaxaTne n" " Gonee 3 cek. UMUTUPYET HaXKaTUe KNaBULLN «BXOL».

MpogomxkuTensHoe HaxaTne knasuwn " = " Gonee 3 cek. UMUTUPYET HaXaThe KIaBuLLM «BbIXOAY.

B pexume nameHeHns (pegakTmpoBaHus) napameTpa:

Knasuwa " = " nepemelyaet Kypcop (MuratoLlee none) Ha ogHy No3vLmio BNpaBo M OT KOHLA CTPOKM K ee Havarny.
Knasuwa " ¢+ " meHsieT 3HaueHne umdpbl (0—1—2...—9—0), ykasaHHON KypCOPOM.

KnaBuiua «BxoA» OCyLLECTBMSIET BXOA B PEXUM peakTUpoBaHUs napameTpa.

KnaBuiua «BbIXoA» OCYLLECTBMAET BbIXOA U3 peXnMa peaakTupoBaHus ¢ mkcaumen BBeAEHHbIX AaHHbIX.

[dnarpamma nonb3oBaTenNbCKOro NHTepdeEica B pexrmMe NpocmMoTpa napamMeTpoB NpeAcTaBreHa Ha pUCyHKe 4.

® .

| BBOA napona |

MAPONb ) )
3 = " HacTpounka
Zek , ‘ 000000 p

"xoa" | 5 { 36
= pacxogomepa
+5.328 +4.523

+11.23 +14.31 ek tBRoR {,’,apamem.] pexum

| B Y3
| Bepcus Mo | ‘ ‘ KaHane ‘ HE
. 2 J —
Homep Bepcuu MO @ Tekywee Bpems ; :
STANIOH_PM:1.311 12010/06/09 12:51
C A p— —— T>3cek. "Bxoa” - >3cek."sxon"

;@ @ Q1] Q2] a3/ a4 :

3 Pacxos , M3/4 |g..
PR A B
| KOHTPO/IbHAA CymMa | Q1 =+5.3289
KCnpor=000-000 @ (vi]v2 [v3 |v4 |
KCnapam=000-000 06bem , M3

' V1+= 0000000.109

(81 [B2 [B2 [B3 |TC
@ HapaboTka ,4ac

B1 = 00000000.34

PucyHok 4 — [lnarpamma nosnb3oBaTesnibCckoro nHtepdgenca

Knaeuwa " = " ocyuwlecTBnseT cMeHy napaMeTpoB Ans uHavkauun. Mpu nnagukauumn pacxoga Q1(Q2,Q3 unu Q4)
KnaBuLIa «BXOA» OCYLUECTBIISET BXOA B PEXMM MPOCMOTPA “A0NONHUTENbHBLIX NapamMeTpoB” B yrbTpa3ByKOBOM KaHane. [Npu
WHAMKaLUN napaMeTpoB o6bema 1 BpeMeH HapaboTku KrnaBullia «BXOA» OCYLLECTBSIET BXOA B PEXUM NMPOCMOTPA apXMBHbIX
OaHHbIX.

KnaBuwa «BbIXxog» — BbIXO[, U3 TEKYLLIEro pexnma MHAMKauMm B NpeablayLimn.

TeKCTOBbIN MHAUKATOP COAEPXKUT ABE CTPOKM MO 16 3HAKOMECT B KaXXOOW M CNYXUT ANst MHAUKALMUW U3MEPUTENBHOWN
WHGOPMaLUK 1 CnyXeBHbIX COOBLLEHMN.

Ona nogkniovennss 3B k YTP B HMXKHEN YacTu kopryca, pasMeLleHbl KneMMbl U repMoBBoabl. Homepa,

0003HayYeHne 1 Ha3Ha4YeHne KOHTaKTOB pasbemoB Ob npeacTaBneHbl Ha pucyHke 5. Homepa n

pacnonoXxeHme KOHTAKTOB pa3beémMoB B A6 npeacTaBneHbl Ha pUCyHke 6.
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Ha3nauyenue BLIBOIOB Ha3nauyenue BLIBO10B

pasbemoB X1 (Y3 kanaa Nel)

pa3bemoB X2 (Y3 kanaa Ne2)

Homep | OGo3Hauenue Homep | O603nHauenue
Ha3znauenue Ha3znauenue
KOHTaKTa Lernu KOHTAaKTa Lenu
1 I12111- O6muit TIDIT1 1 I12111- O6uwmit TI2I11
2 o111+ Curnan I1DIT1 2 TI3I11+ Curnan 12111
3 [12112- O6mwmii [12112 3 I19112- O6mwmit T12112
4 [12112+ Curnan I12112 4 [12112+ Curnan I19112

Ha3naueHnue BLIBOI0B

pasbemoB X3 (V3 xanaj Ne3)

Ha3nauenue BbIBOJ10B
pa3semoB X4 (V3 kanaua Neq)

Homep | O6o3nauenmne Homep | O603Hauenue
Ha3nauenue Ha3nauenue
KOHTaKTa LETH KOHTaKTa Lenu
1 I12111- O6mwii IT2111 1 [12111- OO6mmii [12111
2 12111+ Curnan 12111 2 [I3I11+ Curnan I12I11
3 [1112- O6muii [12112 3 [12I12- OO6wmwuit [19112
4 12112+ Curnan [12112 4 2112+ Curnan [12112
H Ha3nayeHue BbIBO/10B
33“3%';("59 BEIBOE pa3bema XS (ucmoJiHeHHe
PAIGEMA ¢ TOKOBBIM BBIX0/10M)
Homep | OGo3Hauenue H Homep | OGo3HaueHne
KOHTaKTa Lenu A3HadcHc KOHTAKTa Lenu Hasnavenue
1 4 qa""“:;;gg’im’c"*’m 1 i+ ToKoBBII BEIXOI
2 3 Llacmn::;:r;gmcumﬁ 2 GND_i O6uwii i
3 0 qaCTOT}:&;:‘l\:I:%'HbCHbIﬁ 3 ) )
YacTOTHO-UMITYJILCHBII YHacTOTHO-UMITY/IbCHBIH
4 fl BbIXOJL | 4 fl BbIXOJ1 1
5 GND f O6mwmii £1/2/3/4 5 GND fi O06uwii f1
6 A Curnan RS485+ 6 A Curnan RS485+
7 B Curnan RS485- 7 B Curnan RS485-
8 RX [Tpuem 8 RX ITpuem
9 X Ilepenaua 9 TX Ilepenaua
10 GND_RS232| OGumii RS232 10 GND RS232| OGuwmii RS232
Ha3nauyeHue BBLIBOIOB
pa3bema X6
Homep | OGo3nauenne
T Henu Hasnauenune
1 [Muranuet | Buemnee nutanue
2 INuTanue- 3emiis IUTaHus
3 GND 3emnst Db(macca)
Pazpemenune
4 11POI" IpOrpaMMHUPOBAHMS]

PucyHok 5 — Homepa, 0603Ha4eHne 1 HasHa4YyeHne KOHTakToB pa3bémoB Ob
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@ O
J @ o ok O
PasbeM HHHKATOpA
R szgseaan | h
.
£ g
= r
25 ._
X1
0000 oaa 004 POO@ POP oo 0000*
1234/(1234 h 234 (12/3456/78910 (1234
o OVl @

S
0 O
(o)

PucyHok 6 — Homepa v pacnonoxeHue KOHTakToB pa3beémMoB B Ob

BapuaHTbl nnombuposaHua 36 npu BBoAe B IKCNIyaTauuio NpMBedeHbl Ha pUcyHke 7

BapuaHnt 1

BapuaHT 2

\SONIC-TIME.ru

\_Mnom6a

NMnomGupoBaHue KpbILWKK NMnom6upoBaHue KpenexHoro

BUHTaA

PucyHok 7 — BapuaHTbl nnombupoBaHua 3b

5 MpuHUun paboTbl

5.1 N3N 1 n 2, paboTaloLLme NONEPEMEHHO B pPEXMME NMPUEMHUK-U3NyYaTenb, CBSA3aHbl BbICOKOYACTOTHLIM Kabenem
PK50 c 3B, obecneunBatowym nockIniky Bo3byxaatoLwmx nMnynbcoB (prcyHok 8) Ha nbesonpeobpasosartenb, paboTarowuii B

pexume nsnydaTtens, n npuem (yCurneHue n eTekTMpoBaHmne) cnabbix cUrHanoB OT Nbe3onpeobpasoBaTtens, paboTatoLero B
pexume npuemHuka.
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Bo3sbyxdarowuli
unynsc

Uumn

lMpuemHbIU
cuzHan
10 MOMOKY

..)T

Trno

lMpuemHbIt
cueHan
npomus nomoka

..... )T

Tnp

dT

-« >

PucyHok 8 — BpemeHHble AgnarpaMmbl ynbTpa3ByKOBbIX CUFHANOB pacxogomepa

Mpy ABMXEHWM XNAKOCTU B TPYOONPOBOAE NPOMNCXOAUT CHOC YNbTPa3ByKOBOW BOSIHbI, KOTOPbIA MPUBOAUT K USMEHEHUIO
BPEMEHU PacnpoCTpaHeHnsi ynbTpasByKoBOro curHana (ganee — Y3C): no notoky xugkoctn (ot M3AM1 k M3MN2) sBpems
NPOXOXAEHNSI yMEeHbLUAeTCs, a NpoTMB notoka (oT M3M2 k M3M1) — Bo3pacTaeT (pucyHok 8). Pa3HOCTb BPEMEH NPOXOXAEHWS
Y3C uepe3 XMAOKOCTb MO HaMpaBEeHWO U MPOTUB HarnpaBfeHUs MNOTOKa MPOMOpLMOHanbHa CKOPOCTM noToka V u,
cneposaTensHO, 06beMHOMy pacxody Q.

Mo nonyyeHHbIM cUrHanam c Nbe3onpeobpa3oBaTenelt paccUnTLIBAKOTCS: BpeMsi MpoxoxaeHus curdana ot M3l go
M3r12, pacxoa, HakoMneHHbI 06bEM XUAKOCTU U 3HaYeHUe 4acToTbl BbIXOAHOIO CMrHana, MponopLMoHaibHOro pacxoay.

BbluncneHHble Takum 06pas3om napameTpbl, MPONopLMOHanbHble pacxoqy, 06beMy 1 BpEMEHW, NOAa0TCS Ha TEKCTOBLIN

auncnnen ana otobpaxeHus. 5.2.1 MNpuHUMN AENCTBMSA pacxogoMepoB MOACHAETCA PUCYHKOM 9:

usnyyamerib
(npuemHuk)

rari ~

Loc

s\‘\zw

N 19012
npuemMHuUK
(uany4yamerns)

PucyHok 9 — MNprHUMn gencTems pacxogoMepoB

CkopoCTb pacnpoCTpaHeHus ynbTpa3ByKOBOrO CUrHama OT M3nyyartens [0 NPUeMHMKa B XXWMOKOCTM, 3anosiHSoLen
TpybonpoBoa, npeactaBnsieT cobon CymMMy CKOpPOCTEW ynbTpasByka B HEMOABWKHOW BOAE M CKOPOCTM MOTOKa BoAdbl V B
NpoeKLuun Ha paccMmaTpuBaemMoe HanpasneHve. Bpems pacnpoctpaHeHus ynbTpassykoBoro umnynsca ot M3l 1 k 2, t1, n ot
M3MN 2 k 1, t2, 3aBUCUT OT CKOPOCTU ABUXKEHUS BOAbI B COOTBETCTBUM C hopmynamm (1), (2):
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L0k L ; @
.0 O
Co Co OV OcosO
@ b L;0L, L, ,
O O
roe ti, t2 — Bpems pacnpocTpaHeHus ynbTpa3ByKoBOro
mMnynbca no noToky n CO CO DV DCOSD npoOTUB NOTOKA, C;
Lg — pacctosiHue Mexay MemGpaHamu nbe3onpeobpasoBaTtenem, Mm;

La — pnuHa akTMBHOW YacTh aKyCTUYECKOro KaHana, Mwm;
Co — cKOpOCTb yNbTpasByka B HEMNOABWXHOM Boae, M/c; V
— CKOpoCTb ABWKeHus xunakoctu B YIP, m/c;
U- yron mexay ocamu TpyGonposoaa 1 aatuukos M3, .0
5.2.2 B pacxogomMepax Ucrnornb3yeTcs METOA NPSIMOro BbICOKOTOYHOIO U3MEPEHUS BPEMEHW pacnpoCTpaHEHNSs KaXaoro
Y3C ot oaHoro M3 k gpyromy.
M3 popmyn (1) n (2) nonyyaem cneaytowme dpopmynel Bbrancnenus (3), (4) n (5):

@) Ot O t2 Ota;

V ) O_ [0Ot0Co;

20 Loc

rmedt — pasHocTb BpeMeH
pacnpocTpaHenusi Y3C no noToky 1 NpOTHB NOTOKa; Loc — oceBasi 6asa akyCTMHECKoro
KaHana, MMm.

M3 cpopmynel (3), yMHOXas CpefHIo CKOpOCTb NoToka V Ha ceyenne Tpybonposoga D, nonyyaem 3HavyeHue pacxoaa
BoAbl Q, NpoTeKaloLLEero B MecTe yCTaHOBKM Nbe3onpeobpasoBaTtenei:

00D? EIQ O0tCo, Q =2
O O )
4 20Loc

roe D - pgnawmetp TpybonpoBoga Ha

MeCTe YCTaHOBKM Nbe3onpeobpasoBartener, MM; Kk — KO3hULMEHT KOppPEKLMM.

KoadpdmumeHt koppekummn Kk paccuutbiBaetca no «MHcTpykuua [CU.  Pacxogomepbl-CHETUYMKM  KUOKOCTU
ynbTpa3sykoBble MHoronyyeBble PM. Metogmnka nosepkn 3TJIH.421364.002MIM» u saBnseTca nporpaMmMupyembiM
napameTpomM.

F'vppognHamuyeckuii  koadpcpuumeHT npegcrasBnseT coboW OTHOLIEHWE CPedHel CKOPOCTU MNOTOKa >KWAKOCTU B
TpybonpoBoge K CKOPOCTM MOTOKa XMAKOCTU V, ycpedHEeHHOW BAOMb YynbTpasBykoBoro nyda. OH aBTOMaTWM4ecKu
BbIYMCMSIETCH Ha OCHOBE BBEAEHHbIX 3HAYEHWI LUepOoXoBaTOCTM CTEeHOK Tpybonpoeoda (ans ogHonyyesbix YIP),
BHYTpeHHero gnameTpa Tpybonposoaa, N3MepeHHOro 3Ha4eH1s CKOpoCTU NoTokKa.

5.2.3 MiameHeHne ckopocTu pacnpocTpaHeHusi Y3C B pabouelt )XMOKOCTH, CBA3aHHOe C U3BMEHEHUEM TemnepaTypsbl,
AaBneHns n/vnu coctasa XWGKOCTK, BBUAY HEN3MEHHOW ASIMHbI aKyCTUYECKOro TpakTa, yYMTbiBaeTCcs B pacxogomepe nytem
onpeaeneHns akTn4eckorm CKOpoCTH yrbTpasByka, paccyMTaHHom no opmyre:

L)
Co
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O

5.2.4 O6bem xunakoctn V 3a nHTepsarn BpemeHun T onpeaenseTcs B COOTBETCTBUM € chopmyrnow: T

v 0 OF@®0dt,
0
5.2.5 B pacxogomepax o4HOMy4YeBOro UCMOfNHEHUsIHA OAMH TpybonpoBog ycTaHaBnueatoTcs ogHa napa MN3I1 (pucyHok

®

10).

i
l-iays -

PucyHok 10 — MonoxeHune nap M3IN gna ogHonyyYeBbiX pacxogoMepoB

[pn aTOM N3MepeHHOE 3Ha4YeHne pacxona B pr60nposo,qe BblHYMcnaeTcd no cbopmyne:

@Wl @1, 9)
roe W — BecoBon koadpdmumeHT anga napsl M3 (nyya);
1

Q — pacxog, n3mepeHHbIv no nydy 1.
1

5.2.6 B pacxofomepax [BYXIy4€BOr0 UCMOMHEHWSI HA OAUH TpybonpoBoa ycTaHaenmBatoTcsa Ase napbl N3N (pucyHok
11).

X=0.5-R
PucyHok 11 — MonoxeHne nap M3 gns aByxny4eBbIX pacXxo4oMepoB

Mpu 3TOM M3MepeHWe pacxoda Mo Kax4oMy fydy BedeTcsl He3aBUCUMMO, a W3MEpEHHOe 3HayeHue pacxofa B
TpyGonpoBoae BbluMcrsieTcst No dhopmyne:

[Q WHQ. {4, QH (10)

rae W ,\W — BecoBble k0adhuumeHTbl Ans Kaxaown napsl N30 (kaxagoro nyya);
1 2

Q, Q — pacxof, U3MepeHHbIN Mo Ny4y 1 1 nyvy 2 COOTBETCTBEHHO.
1 2

B pacxogomepax Tpexny4eBoro UCMOMHeHUst Ha oauH Tpybonposod ycTaHaBnueatoTcs Tpy napbl N30 (pucyHok 12).
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1-it 1yu
2-ii 1yu

3-it oyu

X=~0.7-R i X~0.5* R - 17151 BepCHH € pe3ePBHPOBAHHEM JIyyeii

PucyHok 12 — Monoxenne nap M3l gna TpexnyyeBbiX pacxogomMepoB

Mpu 3TOM M3MepeHWe pacxofa Mo Kax4AoMy fydy BedeTcs HesaBUCMMO, a WM3MEpeHHOoe 3HadYeHue pacxofa B
TpyGonpoBoae BbluMcnseTcs no hopmyrne:

0QW:QdwW.0.WHQs,0 (11)
rae W, W, W — BecoBble koadhduumeHTbl ans kaxxgoun napsl N30 (npy pasmewennn asyx nap M3 no xopaam u
1 2 3
OJHOW Napbl MO LEHTPY B COOTBETCTBUM C MHCTPYKLMEN MO MOHTAXY).
B pacxogomepax YeTblpexsly4eBOro MUCMOSMHEHNS Ha OAMH TPybonpoBoA yCTaHaBMMBAKTCS YeTbipe napbl AATYMKOB
(pucyHok 13).

X1=0.3-R; X2=0.8-R.

PucyHok 13 — Monoxenne nap M3 gnsa yeTbipexsydeBbIX pacXo4oMepoB

Mpu 3TOM M3MepeHMe pacxoga Mo KaxdoMy Jflydy BEAETCA HEe3aBUCMMO, a M3MEepPEeHHOe 3HadyeHue pacxofa B
TpyGonpoBoae BbluMcrsieTcst No dhopmyne:

0 QWid: WE QM W04, O (12
roe W, W, W, W — BecoBble k0adppumLmeHTbl And kaxxaon napsl 301 (npy pasmelwweHun NI3A no xopgam B COOT-
1 4 2 3

BETCTBUM C MHCTPYKLUMEN MO MOHTaXYy).
lMpumeyaHne — yncneHHble 3HayYeHus BeCoBbIX koadhduumeHToB Ana kaxgoro Y3C kaHana paccuntbiBaetcs Ob

aBTOMaTMYECKN B 3aBMCUMOCTU OT BBEAEHHOro B 36 reomMeTpmnyeckoro cMeLLeHus y4ya OTHOCUTENbHO LleHTpanbHON ocu
YIP.

5.2.7 3HayeHne pacxoaa onpenenseTcs Npu BbINOHEHUN YCIIOBUS:

Q =Q (13)

otc 3

rae Q — MUHMManbHOe 3HayeHue pacxoaa (HUXKHAS oTcedka), M /J;
omc
3

Q — TekyLlee 3Ha4YeHue pacxoaa, M /4.

PekomeHayemoe 3HayeHne HUXHEN OTCEYKN COOTBETCTBYET CKOPOCTM NOTOKa 0,035 m/c. Ecnu BeinonHsieTcA ycnosue Q
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<Q, To B pacxofoMepax N3MEPEHHOE 3Ha4YeHWE pacxoda NpPUPaBHUBAETCS K HYIHO,

oTC
npekpaLLarTcs HakonneHne obbema 1 Bblgada MMNynbCOB Ha YHUBEPCarnbHOM BbIXOAE, @ TOK Ha BbIXOA4E CTAaHOBUTCS pPaBHbIM
HWKHEMY 3Ha4YeHuo ananasoHa. Npu BeinonHeHumn ycnosust Q > Q namepeHue pacxoga npogosikaeTcs, HO 3HayeHue pacxoaa
CTaHOBUTCS PaBHbIM max

BEpXHeMy 3HayeHuto aMana3oHa Qmax.

6 YkasaHusi mep 6e3onacHocTun

6.1 NcTo4HMKaMmM onacHOCTU Npy NPOU3BOACTBE, UCMbITaHUSIX, YCTAHOBKE W 3KCMIlyaTauum pacxogoMepoB SIBMSIOTCS
3NEKTPUYECKUIA TOK U Xuakas cpeaa, kotopasi HaxoauTcsl NoA AaBneHneM U Npu BbICOKOW TemnepaType.

6.2 CornacHo OCT 12.2.007.0-75 pacxogomepbl OTHOCATCSA K knaccy |l.

6.3 lNonHas repmeTn4YHOCTb Kopnyca npeobGpasosatenss YIMP , m3onauus TOKONPOBOAALMX Lenen, MpOYHOCTb
KpenrneHnss npu ycTaHoBke Ha obObekTe obecneumBatoT 6e3onacHOCTb MCNOMb30BaHUs pacxogomepoB. 6.4 Bo Bpewmsi
UCMbITaHNA pacxo4oMepoB crneayeTt cobniogate obwmne TpeboBaHusa 6esonacHoct no FOCT 12.3.019-80.

6.5 Tlpun wucnonb3oBaHWM pacxogomepoB crnepyeT cobniogate "lMpaBuna TeXHN4YecKon akcnnyaraumu
ANeKkTpoycTaHoBOK noTpebutenen” wn "lMpaBuna TexHUkM Ge3onacHOCTM Npu  SKCMfyaTauum  3reKTPOyCTaHOBOK
notpebutenen” Ansa anekTpoycTaHOBOK HanpshxeHvem o 1000 B.

6.6 CornacHo "lNpaBunam TexHWKn 6e30macHOCTM NpY 3KCNyaTauuy 3NeKTpoycTaHOBOK noTpebutenein” k pabote ¢
pacxofomepamu JonyckaeTcst nepcoHan He Huxke |l knaccndmkaumMoHHOM rpynnbl No TEXHUKE 6e30MacHOCTY.

6.7 Heobxoommo oOTKMoYaTb 3MEKTPUYECKoe NuUTaHuWe B Clyvyae ycTpaHeHus aedekToB npeobpasoBatenen YIP,
3aMeHbI Y310B.

6.8 MNepepn nposBeaeHnem paboT Ha TpyGonpoBoae HeobxoaAnMO y6eanTbCs C MOMOLLBIO N3MepUTENBHOro npnbopa, 4To
Ha TpybonpoBoae OTCYTCTBYET OMAacHOE OIS XXMU3HWN HaMNpshKeHNe NepeMeHHOro Uy NoCcTOSIHHOIO TOKa.

6.9 Tonbko NpW MOMHOM OTCYTCTBMM BHYTPEHHENO AABMEHUS [OIMKHbI OCYLLECTBMSATLCA 3aMeHa, OTCOeAuHEHWe 1
npucoeavHeHne npeobpasoBatenei YIP oT Tpy6onpoBogHON maructpanu.

6.10 lMpn paboTe c M3mepuTenbHbIMX MpubopamMy M BCnoMoraTernbHbelM 06OpyAoBaHMEM AOSMKHbI cobnopaTbes
TpeboBaHus 6€30NacHOCTM, OrOBOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKUX OMUCAHUSAX M UHCTPYKLMSAX NO JKChnyaTauum
npuMeHsieMbix NpMbopoB.

6.11 MoHTax n gemoHTax YIP, ero nsrotoBneHne Ha TpybonpoBoAe AOMKHbI NMPOU3BOAUTBLCA B COOTBETCTBUM C
npasunamu 6e3onacHoro BeieHns paboT, COOTBETCTBYIOLLMMM KaTeropmMm AaHHoro Tpybonposoaa.

6.12 lMycko-Hanago4yHble paboTbl AOMKHBI MPOU3BOAUTLCA MOHTaXHLIMU BGpuUragaMmu, 3HakoMbIMK C OKYMeHTaumel Ha
pacxogomep 1 BcrioMoratenbHoe o6opyaoBaHue.

6.13 MoHTax, nyck pacxogomepa AOIMKHbI OCYLLECTBMASATLCA NULAaMM, UMELMK NpaBo Ha npoBeAeHve paboT Ha
ANeKTpoycTaHoBKax € HanpshkeHnem o 1000 B.

6.14 3anpewaeTtca MoHTax 1 gemoHTax YIP Ha gerictBylowem TpybonpoBoae nNpy Hanmuuum B Hem AaeneHus. 6.15
3anpellaeTcsa Npou3BoAWTb NOAKIIOYEHUS K OB npu BKkNIOYEHHOM MUTaHUW.

7 NoagroToBKa k pa6oTte

7.1 MNoaroToBka U34enus K MOHTaxy.
7.1.1 O6Lwme ykasaHus.

Mepen Hayanom paboT HEOHXOANMO BHUMATENBHO U3YUNTb OAHHYIO MHCTPYKLUMIO.
B cnyyae ecnu 3b Haxoguncs B YCrOBUSX, OTIIMYHLIX OT pabouynx, HeO6XOAUMO BbiAepXKaTb €ro B TPaHCMOPTHOM
ynakoBke B Te4eHue 3 u.

[Mocne BCKpbITUSA TPAHCMOPTHOW YNAKOBKM NPOBEPUTL KOMIMITEKTHOCTbL HA COOTBETCTBUE pa3geny « KOMNNeKTHOCTbY.
OcMOTpeTb BCe COCTaBHbIE YaCTW pacxo4oMepa.

OB, YIMP, N3rl, kabenu He AOMKHbI UMETb MEXaHUYECKUX NOBPEXAEHWNA.

7.1.2 TpeboBaHusi kK MecTy ycTaHoBku YTP.

B mecte yctaHoBku YTP gomkHbl cobnogatbes cnepyrowme TpeboBaHust U ycnoswusi:

- BO3MOXHOCTb U3MEPEHUS MapameTpoB TpyOonNpoBoaa B YCIOBUAX SKCNyaTaunm;

- JaBMeHne XNOKOCTU U PEXUMbI 3KCMyaTauumn TpybonpoBoaa NCKYaT razaoobpa3oBaHue;

- B TpyOONpOBOAE HE JOIMKEH CKannuBaTbCs BO3OYX;

-23-



| 00O «[MpuBopsl yuéta»
I PykoBoAcTBo no akcnnyatauun dTMH.421364-003pP3

- Tpy6onpoBoa B MecTe yctaHoBku YIP Bcerga nonHoCThbio 3anonHeH XUAKOCTbIO; - OTCYTCTBYIOT, NGO MUHUMAIbHbI
nynbcauum 1 3aBUXPEHUS XKUOKOCTH.

Mecto ycraHoBku YIP pgomkHo obecneumBaTtb yaobctBo obcnyxuaHusi. B cnyyae, korga TpybonpoBos NporioxeH B
3emrne, mecTo yctaHoBku YIP Heobxoanmo o6opyaoBaTh CyXol kamepon.

Pa3mepbl cyxux kamep 3aBWUCAT OT AvameTpa TpybonpoBoda M AOIKHbI 06ecnednTb BO3MOXHOCTb paboTbl BHYTPU
Kamepbl.

YcraHoBky YTP npounsBoauTe B BepTUKanbHOM, FOPU3OHTaNIbHOM WM HaKMOHHOM Tpy6onpoBoAax Ha BOCXOASLLEM
noToke Takum obpasom, 4ToBbl UCKMoYanack BO3MOXHOCTb BbiNaAeHNs ocaaka U3 BoAbl Ha noBepxHocTb M3IT (pucyHok 14).

YNP Oy15,25

YNP Oy32-1800

PucyHok 14 — MoHTax YTP Ha TpybonpoBoae

Mpu ropusoHTanbHOM nonoxeHun TpybonpoBoga obecneynTb rOpU3OHTanbHOE PaCMONIOXKEHNE MMOCKOCTU OCK
nepxaTtenen ¢ 4onyckamu no yrram B COOTBETCTBUU C pUCYHKOM 14.

Mpn MoHTaxe YIP HeobxogmMMo obecneunTb NpAMONMHENHble yvacTku Tpybonposoda o M3M u nocne gnvHom B
COOTBETCTBUM C PUCYHKOM 15 (B CkOOKax ykasdaHbl 3Ha4YeHus ans MHoronyyeBbix YIP).
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N*Dy go partuvka ] N*Dy nocne paartuvka

' »
e 2 y
' 0Dy (10Dy) 3 (1Dy)

)

Dy
30Dy (30Dy) O 3Dy (2Dy)

—

Hanpaenenue
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3agsuxkka

30Dy (15Dy) o | E 5Dy (3Dy)
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“——
' 10Dy (10Dy) ‘ (o 3Dy (1Dy)
CyxeHue ! )
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——— i
- 5Dy (3Dy) : i aoy (1Dy)
[Ba koneHa
15Dy (8Dy) ﬂ ‘ © 3oy @3oy)

B ckobkax YyKa3aHbl 3Ha4eHUs Ans MHOrony4eBbiX pacxogomepos
PucyHok 15 — [nnHbI TPAMONUHENHBIX y4acTKOB

Ona YMNP Oy<32mm TpeboBaHUA K ANVHE U LLIEPOXOBATOCTM NPSMbIX Y4aCTKOB OTCYTCTBYIOT.
TpyGonpoBog AomKeH ObITb MOCTOSAHHO 3anorfiHeH BOAOW Aaxe Npu OTCYTCTBMM NOToka C obecnevyeHnmeMm ycrnosus
UCKINIOYEHNS BO3MOXHOCTU obneaeHeHns xugkoctu B YTP.

Mpu nosTOopHOM MOHTaxe YTP (nocne neprvognyeckon noBepkn) obecnednTs npexHee nonoxeHne YMNP oTHocMTeNbHO
HanpaeneHuss 3MepsieMoro NnoToka.

7.1.3 TpeboBaHus k MmecTy ycTaHoBku Ob.

TemnepaTypa okpyxatoLen cpeapsl ans 36 — ot 5 go 50LC.

Ob He pomkeH noaBepraTtbCA UHTEHCMBHOMY COMHeYHOMY obnydeHuto. K OB gomkeH ObiTb obecneveH cBOOGOOHbIN
[OCTYN CO CTOPOHbI OPraHOB YMpaBneHus.

Ob MoHTMpoBaThL Ha paccTosHuK, obecrneymBaloLeM NOAKTIOYEHNe coeanHMTenbHbIX kabenew ot M3l Heobxoanmow
AnvHbl (He 6onee 200 m).

MecTo ycTaHoBkun OB fomkHo 6biTe 060pyA0BaHO ABYXMOMOCHON PO3ETKOW, NMOAKITHOYEHHOW K CETU NEPEMEHHOro Toka
HanpsbkeHvem 220 B.

[nvHa Tpaccel npoknagku kabenen ot 1 go 200 m.

7.1.4 O6wme TpeboBaHMS.
Mpu npoBeaeHUN cBapoyHbIX paboT Ha TpybonpoBoae BOGNU3M CMOHTMPOBAHHOIO U3MepUTENbHOrO yyactka (unu YTP)
HeobxoamMMo oTcoeanHuTb kabenu ot N3N unn pasbem c kabensmu MAMN ot Jb.

He pexkomeHpyeTcs:
- yCTaHaBNMBaTb pacxo4oMepbl BOM3N MECT, rAe YacTo NpoM3BOAATCA CBapoyHble paboTel;

- nogkmntoveHne k ogHont ¢ OB anekTpuyeckol hase obopyaoBaHUS, CO3[AIOLLENO 3MEKTPOMArHUTHbIE MOMEXM; -
OCYLLECTBNATL NPOKNaaky kabenen ot pasHbix OB Ha paccTosiHum meHee 0.2Mm.

7.2 MoHTax

7.2.1 MNepeyeHb CpeacTB U3MEPEHUIA 1 NTPUCNIOCOBNEHNIA, pEKOMEHAYEMbIX ANt NPUMEHEHUSI TPU MOHTaXe
pacxogomepos, npuseaeH B MNpunoxexun b.

7.2.2 MoHTax pacxofoMepoB BKIoyaeT B cebs:
- nsrotosnexuve YIP (npu noctaeke 6e3 YIP);
- MoHTax YIP;
- MOHTax 3b;
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- Npoknaaky kabens;
- npucoeguHeHne kabens k MArl.
7.2.3 Uarotoenexune YIP (npu noctaske 6e3 YIP).

7.2.3.1 B npouecce u3rotosneHne YIP npou3BoauTb M3MeEpPEeHUs CneayloLlimx NMHENHO-YINOoBbIX NapameTpoB B
COOTBETCTBUM C nopsakom u npasunamu no ITJIH.421364.001MI1:

- TONLWMHBI CTeHkM Tpybonposoaa H, mm;
- BHyTpeHHero gnameTpa Tpybonposoaa Ds, MMm;
- CMELLIEHNs OCK aKYCTUYECKOrO KaHasia OTHOCUTENbHO LeHTparbHoi ocu Tpy6onposoaall mm; - yrna HaknoHa ocu

aKyCTU4eCKOoro kaHana !:I; o

- PaccTosiHMS 0ceBoM Gasbl YbTPasBYKOBOIO fiyya Loc, MM; - paccTosiHust mexay M3 La, mm.

7.23.2 MepekpbiTb 3agBMKKamu y4acTok Tpybonposoga u cnuTb Boay. OuncTuTb
NOBEPXHOCTb Ha MpeanonaraeMom Ans Bpesku yyacTke OT rpsisun, U3onsumMn, NOKPbITUS U
T.M. 4o MeTanna.

Pa3meTuTb 1 Bbipe3aTtb B TpyOONpPOBOAE YHaCTOK ANIMHOM L B COOTBETCTBUMN C PUCYHKOM 2.

BbipesaHHbIV y4acToK UCMOMnb30BaTh B Ka4ecTBe 3arotoBku Ans nsrotosneHns YIP.

OuMCTUTb BHYTPEHHIOK NMOBEPXHOCTb 3aroTOBKW OT rPsA3U, PXKaB4uMHbI, OTIIOXEHUS U T.M. 40 MeTanna.
MpumeyaHme - onyckaeTcs B kKa4ECTBE 3aroTOBKM UCMONb30BaTb HOBYLO TPyOy TOro e gnameTpa.

7.2.3.3 NamepuTb TOoNWwmHy cteHkn Tpybonposoaa H. 7.2.3.4 OnpeaenuTb Hapy>XHbI
AvnameTp DH Tpybonposoaa no dopmyne:

DH=DgH+2H, (14)

roe DBH — BHYTpeHHWIA auameTp Tpybonposoaa.

7.2.3.5 HaHecTu pa3meTk/ Ha Bblpe3aHHbI y4acToK TpybonpoBoa B COOTBETCTBUM C pucyHkoM 16. [ins kaxaoro nyya
YTP pasmeTky npou3BoamnTb oTAaenbHo. Konnuectso nyyen onpegensaetca Tunom YIP: oguH nyy ans ogHony4yeBoro (ganee -
YIMP1), oBa nyya ons asyxnyyesoro (ganee -YIP2), Tpu nyya anst tpexnyyeBoro (ganee - YINP3) n yeTbipe nyya ons 4eTblpex
nyyeoro (nanee -YIP4).

MnockocTb 2 ”
MnockocThb 1 U3meputenbHbIN

PucyHok 16 — PasmeTka 3arotosku YIP

Mpu HaHeCeHWUN pasMeTKM BbINOMHUTL CIEAYHoLLME YCIOBUS:
- NNHWUKN pa3MeTKn He AOMKHbI COBNAaAaTh CO CBapHbIMY LUBAMU;

- MeCTO pa3MeTKn OOJIKHO ObITb yOaneHo Ha JOCTaTOMHOE pacCTOSIHME OT CTEH WM MPOYUX NPENnsTCTBUM, CMOCOGBHbIX
nomMeLuaTb ganbHeNLWnm pa60TaM.

MpoBecTn ¢ nomoLLbio Npodunsa gnvHon He mexee 1My, nMetoLLero ABa nnockonapannenbHblix pebpa (Lwsennep, yronok
n T.4.), oceByto nuHuto (AB) B ynoOHOM anst fansHenwen paaMmeTkn MecTe.
Mpy HaHeceHWN pasmMeToK NCNOMb30BaTh PACCTOSHMS B COOTBETCTBUM C Tabnuvuen 5.

Tabnuuyab
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CmelyeHue AB AC;BD CE;BF Tun YINP KonuyecTtBo
ny4va pasmevyaeMbIX
nyyen
0 YMP1,3 1
0,5R YMP2 2
0,707 R YMP3 2
0,309 R YMP4 2
0,809 R VP4 2

Ha HaHeCeHHON NHUK C NOMOLLIbIO PYNEeTKU pa3meTuTb oTpesok AB.

MpoBecTn 4epes Toukn A 1 B ¢ nomoLubio rMbKkor MeTannmMYeckon NneHTsl (NMHelkn, pyneTtku un T1.4.) nuHinm AC n BD,
nepneHanKynspHole nuHuM AB.

B nnockoctu 1 Ha HaHeceHHoW NMHMM AC C NOMOLLbIO pyneTki pasMeTuTb oTpe3ok CE.

B nnockoctn 2 Ha HaHeceHHoW NHUK BD ¢ nomMoLLbio pyneTkn pasMeTutb oTpe3ok BF.

7.2.3.6 C nomouwpto nomnon dpesbl ¢ avametpom 25 MM nog yrrom 45 rpagycoB Bbipe3aTb
0TBEpCTMA No LieHTpam Todek E n F. O6paboTaTb NonyyYeHHble OTBEPCTUS — 3a4NCTUTb KPOMKW, YOANWUTb OKanuHy,
CHSITb 3ayCeHUpbl.

7.2.3.7 Mpusapky aepxatenen M3l Ha TpybonpoBoa Npon3BoANTL C MOMOLLLIO MpUcnocobneHns
ONs cBapku (LUTaHra MOHTaXHas C ramkamm u wamnbamum), KoTopoe obecneumBaeT Tpebyemoe B3ammHoe
pacnonoXeHune aepxaTenen OTHOCUMTENbHO ApYr Apyra.

LLItaHra nsrotaBnueaeTcsa n3 yrnepogucTon ctanu u JomkHa ObITb pOBHOW M oTWWNMdOBaHHON. MpounssoanTe paboTbl ¢
W30rHYTOW LUTAHIron He gonyckaeTtcs. [iMHa WTaHrM 3aBucuT OT AMameTpa TpybonpoBoaa 1 yrna Bpe3ky 4aTHMKOB.

PekomeHayeTca nopabotaTe ONOpHYH NOBEPXHOCTL Aepxatenen N3l B cooTBETCTBUM C 06pasyoLLen MOBEPXHOCTLIO
TpybonpoBoaa, Ha KOTOpoM ByaeT Npon3BeaeH MOHTaX.

YcTaHOBUTL iepXKaTenu Ha LUTaHry, MakcumaribHO COBMECTUB MX NMOBEPXHOCTM C TPpyGONpoBOoAOM MyTEM MX NMOBOPOTA,
N 3aKpenuUTb X rankom.

[MpuxBaTTb CBapKOW AepxaTernb B OAHOW M3 Touvek. [TpoBepHyTh LITaHTy BOKPYr CBOEW OCK, OTKOPPEKTMPOBAaTbL Yron
HaKIoHa LUTaHr, NpMxBaTUTb CBapKOW OPYron AepxaTenb B O4HOM 13 Touek. [lanee npoLecc nooyepeaHON NpuxBaTKn KaxXaoro
AepxaTterns npousBecTy B YeTbipex AnameTpanbHO-MPOTMBOMNONOXHBIX TOYKax (KpecTtoobpasHo). ocne npuxeaTtku B Kaxgomn
TOYKe Aenatb nay3y Ansl OCTblBaHWs MeTanna B MecTax cBapku. [1OBTOPWTb Takylo onepauuio Ha KaxaoMm JepxaTerne B
NPOMEXYTOYHbIX AUaMeTPanbHO-NPOTUBOMOMOXHBIX YETbIPEX TOYKaX, Aenas BblAEPXKKY C LieNblo OCTbIBAHWUA MeTanna.

Y6eamBlUMCh B NpaBWUbHOCTVM MpeaBapuUTENbHON CBapku MNPUCTYNUTb K OKOHYaTENbHOMY MpUBapMBaHWIO LUBA,
NMOCTOSIHHO coBepLuasi konebaTenbHO-BpallaTenbHbIe OBWKEHUS LUTAHTM BOKPYr CBOEW OCWU ANS YCTPAHEHUs BO3MOXHbIX
NepeKoCcoB.

Mpu dnaHueBom coeguHenun YTIP ¢ TpybonpoBogom C 06OMX CTOpPOH 3aroTOBKM NpuBapuBaloTcs dnaHupl,
obecneymBasi COOCHOCTb M MrockonapannenbHOCTb KOHCTPYKLUNN.

MpumeyaHne — ceapka anemeHTOB KOHCTpykuum YTP gomkHa ocyuecTtBnaTecs B cootBeTctBumM ¢ FTOCT 16037-80
«CoeavHeHnsa cBapHble cTanbHbiX TpybonpoBogoB». [1pn HeobGXoOMMOCTVM BHYTPEHHSAS U BHeWHsA noBepxHoctn YIIP
OKpaLUMBAOTCA aHTUKOPPO3MOHHOM 3Marbio.

+0,021

7.2.3.8 [opaboTaTb C NOMOLLbLIO PasBEPTKM OTBEPCTME AMamMeTpoM 24 B OOQHOM M3 AepxkaTtenen fo anamertpa 247013
mM. OHOBpPEMEHHO 3eHkepoM AopaboTaTb nnockocTb ynopa M3l B gepxatene Ha rnyouHy, NO3BOMSIOLLYI0 3aXBaTUTb BCHO
o6pabaTbiBaeMyto NOBEPXHOCTb. [1OBTOPUTL 3TV onepauun 4ns Apyroro AgepxaTens.

7.2.3.9 YctaHoBuUTh B AepxxaTtenu gatymku M3M1, ncnonb3ys npoknagku.

7.2.3.10 MpuKpyTuUTL ranku gepxartenen oo yrnopa.

7.2.3.11 MNpowussectn nomeTky aepxartens N3 HaxoasLeroca nepBbIM MO NOTOKY.

7.3 MoHTax YIP.

7.3.1 TepekpblTb 3agBMXKKaMu y4yacTok TpybonpoBoga v cnuTb Body. OYMCTUTL HapPYXHYH MOBEPXHOCTb Ha
npegnonaraemMoMm Ansi Bpe3ku y4actke TpybonpoBoga oT rpsiav, U3onsiumm, NokpbITUSt U T.4. 40 MeTanna.

7.3.2 PasmeTutb 1 Bbipe3aTb B TPYOONpOBOAE y4acTOK B COOTBETCTBMM C paccTosHMeM mexay Topuamm YTIP.

7.3.3 OueHuTb NO BbIPE3aHHOMY Y4acTKy TpyObl COCTOSIHUE BHYTPEHHEN MOBEPXHOCTM TpybGonpoBoda (OTNOXeHUs,
cTeneHb Koppo3um). IamepuTb BHYTPEHHUIN AnaMeTp C Y4ETOM OTNOXeHWI. [poBEPUTE BLINONTHEHNE YCIOBUS

D - De| B
0,05Ds8', (15)

roe DB - BHyTpeHHU anameTtp YI1P,
Dg' — BHYTpPeHHWIN anameTp Tpybonposoaa.
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Ecnu ycrnoBune He BbINOMHAETCH, YNCTUTbL TPYOONPOBOA, OT HACMOEHUI Ha ANUHY NPSMbIX Y4acTKOB, Noka ycriosue (15)
He 6yaeT BbINOMHEHO.

Ecnun cocTtosHne BHyTpeHHen NoBepxHOCTM TpybGonpoBoda He MO3BOMSieT NMPOM3BECTM OYUCTKY (CUNbHAs KOPPO3us U
OTNOXeHuWs), cnegyeTt BBapuTb B TpybonpoBoa oTpesku HOBOW Tpybbl HEOOXOAMMOW ANWHBI.

[ns ogHony4YeBbIX pacxo4OMepOB onpeAenqTh LepoxoBaTocTe TpybonpoBoaa no tabnuue 6 1 Npom3BecTy NPOBEPKY
ycnosus (Ka/Dy)<0,0025. Ecnun ycrnioBue He BbINOMHAETCS, BBapUTb B TPYOONPOBOA OTPE3KN HOBOMN TPYBbl HEO6XOAMMON ASUHBI
UNn BBECTW 3HaYEHNE SKBMBANEHTHON LLEPOXOBATOCTU B PEXMME NporpamMmmunpoBaHus B 3b.

T a6 nwnuy a6 — 3ksuBaneHTHasa wepoxosaTocTb Tpybonposoga no MOCT 8.563.1

MaTepuan CocTosiHne BHYTpeHHero gnameTpa, yCrnoBUs 3Kcnnyataumm Ka He 6bonee, Mm

HoBble LenbHOTAHYThIE, He ObiBLUME B 3KCMyaTaumu:
- XONOAHOTAHYThIE 0,03
- ropsiHeTSAHYThIE 0.1
- NpoKaTHble 0.1
HoBble cBapHble 0,1
BbiBLIME B 3KcnnyaTaumu:

Cranb - C HE3HAYMTENbHbLIM HaNEeTOM PXKaBYMHbI - pXXaBasi 8;
BUTyMUHMpPOBaHHBbIE:
- HOBble 0,050,2
- ObIBLUME B 3KCnyaTaumu
OUuUMHKOBaHHbIE:
- HOBbIE 0,15
- ObIBLUME B 3KCnnyaTaumu 0,18
HoBble 0,25
P>xaBble 1,2

HyryH C Hakunblo 1,5
BuUTyMUHMPOBaHHbIE 0,05
HoBas 0,03

AcbouemenT HeobGnuuoBaHHas, obblvHas 0,05

7.3.4 PacTtountb NocagoyHble OTBEPCTUS (hnaHLeB No M3MepeHHOMY pasMepy C y4eTOM 3a3opa Ans CBapKU.
7.3.5 HapgeTb Ha koHLbI TpybonpoBoga oTBeTHble donaHupbl (He npuBapveas).
7.3.6 YcraHoBuTe YIP B mMaructpanbHbin TpybonpoBog w CTAHyTb OonTamu € OTBETHbIMM  hnaHuamu

(NpeaBapuTenbHO YCTAHOBMB Mexay dnaHuamu nNpoknagku M3 Kommnnekta noctasku). CaenaTb OTMETKM MeNoM Ha
marucTpanbHom TpyGonposoae AMs cBapku onaHues ¢ Tpy6onpoBoaoM.

7.3.7 CHatb YIP.
7.3.8 MpuBapuTb OTBETHbIE (hriaHLbl kK TPyGoNpoBoAY N0 OTMETKAM.

7.3.9 YcraHoButb YIMP B MaructpanbHbii TpyGonpoBoa, MPONOXMB NPOKNaaku mexay donaHuamu, u paBHOMEPHO
CTSIHYTb UX 6oNTamm U3 KOMMNMEKTa NOCTaBKM.

7.3.10 MoHTax 3b.

OB KkpenuTb B BepTUKabHOM MOSIOXKEHUW HA ONMOPHOW NOBEPXHOCTM C MOMOLLbIO CAMOPE30B UM BUHTOB Yepes CKBO3Hble
MOHTaXHble OTBEPCTUSI HAa KOpryce B COOTBETCTBUM C YyCTAHOBOYHbLIMM pa3Mepamu Kopryca.

7.3.11 Tpoknagka kabenewn.

Mepep npoknagkon kabenen ydoeamTeCst B OTCYTCTBUMU BHELLIHUX NMOBPEXAEHWIA.

PekomeHayeTcs kabenu nponoxuTb B Tpybax, kabenbHbix KaHanax unv B nneTteHkax tuna MMJI.

Kabenb nprcoeamnHaTthb k M3 B COOTBETCTBUM CO CBA3YHOLLEN MAPKUPOBKOM.

7.4 KoHTponb 1 BBOA cny»ebHow nHdopmaLuuu.

7.41 [Ona pacxodoMepoB, MocTaBnsieMblx C npeobpasoBatensmu YIMP, ocyllecTBnseTcs crnvyeHue

3anporpaMMmMpoBaHHbIX NapaMeTpoB C MNacnoOpPTHbIMK AaHHbIMU, a NS pacxogoMepoB C M3roToBrieHHbIMK YTP Ha mecTe
KCnnyaTtaumn — BBOO4 reoMeTpu4eCckmx napameTpoB B Ob no pe3ynbTaTtamMm Ux 3amMmepoB U BHECEHME UX B NacCnopT.

7.4.2 Onepauwnu no n.7.4.1 ocyLLEeCTBSATCS Mo KOHTPOJIeM NPefcTaBUTENs OpraHoB Haa3opa.

7.4.3 na BBOAA WU KOHTPOJS MpOorpaMMUpyeMbIX MapaMeTpoB AOCTATOYHO BKMoUYUTe OB B ceTb nuTaHus. Mocne
nepepbiBa B Nogaye aMeKkTposHepruv nepenporpaMmmMmpoBaHe BbIYUCIIUTENS NPOoM3BOAUTb He TpebyeTcs.

7.4.4 Bsopf nporpammMmmpyembIx napameTpoB.
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MporpammupyemMblie napameTpbl b pasgeneHsl Ha rpynnbl NO Kaxaomy kaHany pacxoga (Q1, Q2, Q3 n Q4). NepeyeHb
nporpaMmMupyeMbIx napaMeTpoB nNpvBeaeH B MNpunoxeHun A.

OcyLecTBUTb AOCTYN B PEXMM MPOrpaMmmMmpoBaHUsi NapaMeTpoB BO3MOXHO, BBeAsi 6-TU3HAYHbIA ko4 B napameTp
“Maponb” (cM. guarpammy nonb30BaTeNbCKOro MHTepdpenca — pucyHok 4). Bxog B pexum “ MNMaponb ” ocyliecTensieTcs
Ha)kaTUeM KnaBuLLM «BXOA» W3 pexmma uHamkaumm Ne1.

[na BBoAa Nnapons HaxaTb KnaBuLly «BXOA», BBECTU KOA C NnocreaytoLei oukcaumein 3Ha4eH1s HaxxaTnem KnasuLum
«BbIxoay. [1py aTom cnucok “napameTpsbl B Y3 kaHane” 4ONONHUTENBHO pacLUMpPSieTCst HACTPOEYHbIMU (MPOrpaMMmpyemMbIMn)
napameTpamu.

Mpu noctaBke ¢ npeanpuaTUa-narotoButena 36 nmeeT cBobOAHBIN JOCTYN K PEXUMY MpPOrpamMmmnpoBaHus (Naponb
Bxoaa «000 000»).B pexunme nporpaMmMupoBaHus MONb3oBaTeNb MOXET M3MEHUTL Naposb ANS BXoAa B 3TOT pexuM. Naponb
copepxuT 6 uudp. Uundpsl BBOAATCA, HauuHaa co cTapllero paspsga. [ns nsMeHeHus 3HavyeHus BBOAMMOIO paspsaa
HeobXxoaMMO HaxaTb knasuwy "{", Ana nepexoaa k criegyowemy paspagy — knasuuwy " = ". o okoH4aHun BBOAa cnegyeT
HaXkaTb KraBuLLY «BbIXOAY.

“

B cnyyae ytepu napons Heobxoaumo obpaTuTbCa Ha NpeanpuaTUe-U3roToBUTENb.

Mpu NnpaBunbHO BBEAEHHOM Naporie ONOMHUTESNbHbIV CMMCOK NapameTpoB B Y3 kaHane CTaHOBMTCSA AOCTYMHbIM AN
NUCTaHus knasuwen " = ",

JocTyn K pedaKkTMpoBaHUIO M COXPaHEHWMIO YMCMEHHOro 3HaYeHUs HacTPOEYHOro napameTpa OCyLLeCcTBNsAeTcs
Knasuwen “Bxoa” Npu COeAMHEHHbIX NEPeMbI4KON KOHTakToB X6.3 1 X.6.4 (pMcyHOK 5), 4OCTYN K KOTOPbLIM OrpaHM4MBaeTCs
nnomémpyemon BepxHew Kpbilikon 3b.

AHanorm4yHo BBOAY MNapons B CMNUCKE HAaCTPOEYHbIX MapameTpoB AN KaxAoro napamMeTpa W Ans Kaxgoro
yNbTPa3BYKOBOIO KaHana MocrnefoBaTenbHO OCYLLECTBUTb W3MEHEHME 4YWCIOBbIX 3HAYEeHWN, OCYLUEeCTBNSAs AOCTyn K
pepakTMpoBaHuio knasuwen "Bxop". Ana yaobctBa nporpaMMUMpOBaHUS COCTaBbTe 3apaHee Tabnuvuy BenuyuH, KoTopble
OyneTe BBOAWTL B NamsaTb OB, pykoBOACTBYACH NpW 3TOM NpUnoXxeHuem A.

Bce uucna B pexume nporpaMMypoBaHusi BBOAATCA B dopMaTe € (PUKCUPOBAHHOW 3ansiton (TOYKoW) B Buae
SXXXXX.XXXXX , roe S — 3Hak uncna (+/-), X— undcppa ot 0 o 9.

M3meHeHne paspsga ocylecTBnaeTca HaxaTtnem knasvwm " 4 ", nepexog k cneaylowemMy paspsagy — knasuwen "=".

MoateepxaeHne UW3MeHeHVWs MapameTpa MpOM3BOAMTCA  KnaBuwen «Bbixoa». Bbixog wu3  pexuma
nporpaMMMpPOBaHUS NapaMeTpPOB BbIMOMHSAETCS KrnaBULIEN «BbIXOAY, NPV 3TOM NPOU3BOAMTCS COXpaHEeHUe napameTpoB B
3HeproHesasmcumown namaTn Ob ¢ nocneayoLlen nepesarpyskon B pexum “pabora”.

[ns Bcex pexxMmoB BBOAA AaHHbIX knasuwa " + " cnyxut Ans n3amMeHeHus BblAENeHHOro Kypcopom paspsga (ans
nepevncnnMbIX NnapameTpoB — BbIbOp criegylowero 3HaveHus), " = " - 4nA nepexoda K cneayowemy paspsiay, «BbIXoay» -
Ons NoATBePXXAeHUs] BBOAA BENUYMHBI.

7.4.5 Ob Heobxogumo nporpammupoBaTh OO BBOAA pacxO4OMEpOB B 9KchnyaTtauuio nvbo npu npoBedeHun
NepBUYHON W Nepuoamyeckux nosepok. BoamoxHo nporpammupoBaHne OB BHe MecTa ero akcnnyaTauuu. [Ons
NporpaMMMpoBaHNs JOCTATOYHO NOAaTh HaMPSPKEHNE NMUTaHWSA 1 BOWTU B PEXUM NPOrpaMMUpoBaHUS.

7.4.6 Nocne nepepbiBa B Nogave 3reKTpO3IHEPrun nepenporpaMMmMpoBaHne Npon3BoanTb HE HYXKHO.

7.4.7 3aBepLunTe NporpaMMmMpoBaHe HaCTPOMKON BCex HEOOXOAMMbIX NapaMeTpoB.

BHUMAHUE! MNP NSMEHEHWW BEJNNYMHBI NMAPAMETPA MAKCUMMAJIBHOIO PACXOOA B WHOWKALIAA
MPONCXOONT MBMEHEHWE LUEHBLI MIAQLWEIO PA3PAOA NMPU MHOWMKALMU PACXOOA N OBBEMA.

7.4.8 B pexvmMe nporpaMMyMpoBaHusi BO3MOXHO 6e3 BBoAa naporsisi NPOCMOTPETL M NUCTaTb Psifi AOMOMHUTENbHbIX
napameTpoB MO YNbTPa3BYKOBOMY TPaKTy B peXvMme Mu3MepeHus (BpemMsi NPOXOXAEHUS curHana, pasHoOCTb BPEMEHU
pacnpocTpaHeHus, ypoBeHb curHana gatunkos N30 n 3anyck nmutaTopa pacxoga ¢ BblIBOAOM pesyrbTata MMuTauun).

7.4.9 Tllpn BBOAEe KOI(PDUUMEHTOB HACTPOVMKM Ha MecTe aKcnnyatauum B pexume "lporpammupoBaHue”
OCYLLEeCTBMNSETCS npoueaypa aBTOKOPPEKUUWM HYNeBOro casura. 3Ta npouedypa npegHasHaveHa Ans yCTaHOBIEHMS
KOMMEHCUPYIOLLETO BPEMEHHOTO CABMra Mpu  HYNEBOM 3HAYEeHWM pacxoda W OCYLECTBMSIETCA B criegyloLei
nocrnenoBaTenbHOCTY.

7.4.10 Pexxum aBTOKOPPEKLNN.

ABTOKOppeKUMs BKMoYaeTcsi nocrnegoBaTtenbHbIiM (He otnyckad >10 c) HaxaTtuem knasuw "=" n "{t" B pexume
pefakTMpoBaHWs NapaMeTpa “cMelleHne Hynsa” COOTBETCTBYIOLLEro yrnbTpa3ByKOBOro KaHana. OTOT pexuM npegHasHayveH
ONS aBTOMaTUYECKOW YCTAHOBKM CMELLEHMS pacxogomepa npu HyrneBoM 3HavyeHumn pacxoga. B pexume aBTokoppekuun Ha
WHOMKATOp BbIBOOSATCS YCPEOHEHHas1 pa3HOCTb BPEMEH pPacMpoOCTpaHEHNs yNbTPa3BYKOBOrO cUrHamna no v npoTueB NOTOKa.
Omxatue KOMOMHaLMK KNaBuULL 3aBepLUaEeT PEXMM aBTOKOPPEKLMN.

MamepuTenbHble TpaKTbl NPOXOXAEHMS YNbTPa3ByKOBOro umnynbca oT ogHoro M3l k gpyromy moryT obnagatb
BpeMeHHoW acummeTpuert nopsaka o 10 He. Pexum aBTOKOppeKLMn NO3BONSET BBECTM aBTOMATUYECKYIO KOPPEKLIMIO 9TON
acummeTpun. Mpu 3TOM KOMMEHCUPYIOTCA AeACTBUS BOMbLUMHCTBA BRMSIOLLMX HA aCMMMETPUIO NapamMeTpoB. PesynbTaThbl
aBTOKOPPEKUMN MpU BbINyCKE PacXO4OMEPOB 3aHOCATCS B nacnopT. [103ToOMy umeeTcs BO3MOXHOCTb PYy4HOro BBOAA
UMPOBOro 3HAYEHUSI KOMMEHCUPYIOLLEN BEMUYMHBI, YTO MOXET MOHagobuTbCs MpU HeyLavyHoW MNOMbITKE NPOBEAEHUS
KOMMeHcauun, Hanpumep, npu HEHyNeBOM 3Ha4YeHUW CKOPOCTU MOTOKa WNWM APYrMX CIydanHO BO3HMKLIMX Heronagkax
(mnomexax), MMeBLLUX (haTanbHbIN XapakTep, 1 NPy HEBO3MOXXHOCTW NPOBECTU MOCIe 3TOro NpaBunbHy0 NpoLeaypy Hynesomn
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komneHcaummn. CynTbiBaHWE U 3anMuCb 3HAYEHU pe3ynbTaToB aBTOKOPPEKLUMW NPOU3BOANUTCH B PeXMMe pedakTMpoBaHUS
napameTpa “CMeLLeHne Hyns” COOTBETCTBYIOLLErO YNbTPa3ByKOBOIo kaHana.

BHUMAHUE! TPV BKIMKOYEHAU PEXMMA ABTOKOPPEKUUW HAOO BblTb YBEPEHHLIM B HYJIEBOM
PACXO[E YEPE3 TPYBEOMNPOBO/A. B NMPOTVBHOM CINYYAE 3A HYNIEBOW YPOBEHbL BYAET NMPUHATO TEKYLLEE
3HAYEHWE PACXO[OA. ECNU 3TOT PEXWMM Bblll OWWMBOYHO NCTONBb30OBAH, TO BOCCTAHOBNTL MNMPEXHEE
3HAYEHME KOPPEKTUPYIOWKMX KO3PPUNLMEHTOB MOXHO B PEXMME PYYHOIo MPOrPAMMMNPOBAHUA
(“CMELWLEHVE HYNA"). B 3TOM CNYYAE HEOBXOAMMO BBOONTbL SHAYEHWE CMELLEHVA HYIIA, YKASAHHOE B
MACTIOPTE PACXOOOMEPA.

7.4.11 MNepen nyckoM pacxogoMepoB B aKCMnyaTauuio 1 nocrne npoBedeHun nepBnuyHON U Neproanyeckmx noBepok
HeobxoAMMO MPOM3BOANTL OBHYMEHME HAKOMUTENbHbLIX CYETYMKOB, XpaHAWMXCA B nNamMaTn Bblymucnutens. O6HyneHwe
OCYLLECTBNSIOT B peXxvMe BBOAA Napons nyteM BBoAa cnyxebHown kombuHauum “333 333, fanee nponssectu Boiaepxky b
B TeYeHne 5 MUHYT Npu BKIIOYEHHOM NUTaHWK.

7.5 Myck. 7.5.1 YcTaHoBUTb B TpyOONpoBOAE NOTOK BOAbI, MPOM3BECTN ONPECCOBKY UCMbITATENbHBIM AaBMNeHNEM
1,5Ppas.

7.5.2 BusyanbHO NpoBepuTb repMETUYHOCTb CBAPHbIX LWBOB U coeaAnHEHUI. [pn 0BHapyXeHUn Teun B MecTe yCTaHOBKN
M3, 3aTaHyTb ranky Tyxe.

7.5.3 Bkntountb 36 1 ybeautcsa B McnpaBHOCTM paboThl BCEX YCTAHOBIIEHHbIX YNbTPa3BYKOBbIX KaHamoB.

7.5.4 [Ins uCKNtoYeHnst pasHuLbl B NokasaHusix NpsiMoro 1 obpartHoro TpybonpoBoaa pekoMeHayeTcsa Npu MOHTaxe
npubopa «3akopaunsaTtb» Tpybonposoa nocrne YIP n npuBoAWTb MOKasaHWsA pacxoda Mo KakAoMy KaHany K eamHomy
YMCIOBOMY 3HAYEHUIO CNeayoLWNM METOA0M:

K11=[(Q1+Q2)12Q11K1, (16)
K22=[(Q1+Q2)/12Q2[XK2, (17),
roe Q1 n Q2- nokasaHusl pacxoda kaHanoB 1 U 2 COOTBETCTBEHHO;
K1 1 K2 — koatbdpmumeHTbl KOppeKuUn AN KaXK40ro KaHana, paccynTaHHble B COOTBETCTBUM C METOLMKON NMOBEPKM.
Mony4yeHHble koadpbdmumeHTol K11 1 K22 nporpammupytotcs B npubop Bmecto K1 1 K2 cooTBeTCTBEHHO 1 3aHOCATCA

B nacnopT. [py 3TOM NOBTOpHasi NOBepka pacxofomepa He Tpebyetcs. 7.5.5 MNocne npoBeaeHus Bcex paboT Npon3BecTu
nnombéuposky Jb.

8 Mopsagok paboTbl. TexHMYeckoe o6cnyxnBaHue

8.1 TMocne BbINOMHEHNS MOHTaXHbIX paboT 1 NOAKMIYEHNs kabenen pacxogoMepbl FOTOBbI K 3KCMnyaTaumu.

8.1.1 Y6eaunTech B NPaBUbHOCTM NOAKMOYEHMS kabenen k pasbemam.

8.1.2 OcyLecTBUTE NPOMYCK XNAKOCTK Yeped npeobpasoatens YIP B TeyeHre 15 MUHYT onsa yoaneHus
rasoBbIX NMy3bipen 1 NPoBoK.

8.1.3 Y6enntech B TOM, YTO JaBMEHME XMUOKOCTU Ha Bbixoae npeobpasoBaTtens coctaBnsieT He MeHee 0,1
Ma.

8.1.4 Moparite ceTeBoe HanpsbkeHne nutaHusa 220 B yactoTtom 50 Mu.

8.1.5 Mo wnctevyeHun BpemeHn — npubnuautensHo 10 ¢ nocne nogayn HanpskeHWs —pacxoLomep

nepexoauT B pexum "PaboTta" u ocyLecTBNAET N3MepeHus.

8.2 pu BKkntoYeHUn nutaHua b 3anyckaeTca C pexunmMma nHnumnanndaunn BHYTPEHHUX Monyneﬂ.Ha OaHHOM
aTane onpegensdeTca KOH(bI/IpraLIMﬂ pacxoaomepa.

8.2.1 MpubnuautensHo Yepes 0,5¢C OCyLECTBAETCA FOTOBHOCTb MHAMKALMM 1 KnaBnaTypbl K paboTe.

Mpn atom 3B nepexoanT B HOpMarnbHbIA pexum paboTel, ¥ yCTaHABNMBAETCA OCHOBHOW pexum uHamkaumm Nel —
oTobpaXkeHne Tekyllero pacxoga no BceM kaHanam. [lepeble 2-3 cekyHabl OB paboTaeT B pexume HacTporkn APY, n
pacxofbl oTobpaxatoetcs paBHbiMu 0.

8.2.2 KoHTpornb pacxofa XUAKOCTU NO MHAMKATOPY. 3HaYeHne N3MePAEMOro pacxofa KOHTPOnMpyeTcs no

WHAMKaTOpPY, pacnonoXeHHoOMy Ha nuueson naHenu Ob.

3
dopmaTt npeacTaBneHnst Yucra, xapakTepusyLero pacxog, M /4, umeeT Bua;

a) pacLUMpeHHbIV PeXUM OTOBpaXkeHUst pacxoda:

QCN= SXX.XXX M3y
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a) COKpaLLEHHbIN pexnm 0T06pa)|(6HVI$I pacxoaa npun nHankauum Bcex KaHaroB:

N= SXX.XXX,

roe C —kanan (1,2,3unn 4), S —

3Hak yncna (+/-),

X - ntoboe vncno ot 0 o 9,

N — cocTosHue kaHana pacxoga (“>”, “<”, “e” unu npoben), roe

“>” — pacxog 6onblUue yCTaHOBNEHHOIO MakCMMyMa;

“<” — pacxof MeHbLUe YCTaHOBMEHHOTO MUHUMYMa; “e” —

owmnbka B ynbTpa3ByKOBOM KaHane (HeT npvema).

Mpu oTpuyuaTensHOM pacxoae (pesepce) nepes 3HayeHnem pacxoaa 6yaeT MHOMLMPOBATLCS 3HAK «—».

8.2.3 Haxatue knaBuwm " = " nepeoant 3b B pexxunm oTobpaxeHns AaHHbIX 06 MaoeHTUUKaLMOHHOM HAaMMEHOBaHUN
1 HOMepe Bepcum BCTPOEHHOro nporpammHoro obecnedeHus. Haxatue knasuwm " € " nepesognt 36 B pexnm otobpaxeHnst
KOHTPONBHOM CyMMbl MpOrpamMHOro obecneyeHust U HacTpoeYHbIX napameTpoB. KOHTporbHas cymMMa MeTPONornyecku
3Ha4YMMON YacTn NporpammMHOro obecneyeHns 1 HaCTPOEYHbIX NapameTpoB paccynTbiBaeTca 3B nNpu Kaaom BKITHOYEHUU B
CeTb NUTaHus.

Mocnepytowee HaxaTve knasuwmn " = " nepeogut Ob B pexum oTobpakeHns AaHHbIX O TEKYLLEM BPEMEeHU 1 faTe ¢
BO3MOXXHOCTbIO KOPpPEKUMU MyTeEM peaakTUpoBaHus (HaxkaTusi knaBulKn «BXxoAd»). B aTom cnyvae ons penaktupoBaHus
poctynHel nons: FO4 / MECAL / QEHb YAC: MUHYTbI. MNpu aTom HaxaTue knaeuLu:

e " MEHSIeT TekyLLee none (oTMevaeTcs MepLuaHuem);

BRI VMHKPEMEHTUPYET 3HaYeHne BENUYMHbI TEKYLLIErO Mons;

«BbIXOO» BBEAEHHbIE 3HAYEHUSsI COXPAHSIOTCA BO BHYTPEHHMX Yacax Ob.

Mocnepytowlee HaxaTne knasuwm " = " nepeBoant 3B B paclUMpeHHbI pexnmM nHamkaumm Ne2.

8.2.4 KoHTponb pacxoga, o6bema xugkoctu, HapaboTkm n BpeMeHn paboTel 3B (pexum nHamkauum Ne2).

B paHHOM pexume Ha uHAMKaTOope oOTobOpaxaeTcs OAMH U3 U3MEepsieMblX MapaMeTpoB C  BO3MOXHOCTbHO
nocrnenoBaTeNnbHOrO NICTaHWUA HaxaTueM Ha knasuwy " = ". dopmaT oToOpaxeHUs napaMeTpa Ha MHOUKaTope umeet
CTPYKTYpY:

Ha 1-01 CTpOKe - HaMMEeHOBaHUE NapameTpa 1 ero Pa3mMepHoOCTb;

Ha 2-01 CTPOKe - CMMBOIIbHOE 0603Ha4YeHne, nomne HewTaTHoW cuTyaumm (ana Q1, Q2, Q3, Q4) 1 yucneHHoe 3Hadve-
HVe napameTpa.

KonunyectBo (cnMcok) NnucTaemMbix NapaMeTpoB 3aBUCUT OT HacTponku 36 (cM. napameTp “kaHansl QVHC”). Hanpumep,
B MMHMMarbHOWM KOHMIrypaLmm cnmcok coctomT n3 napameTpos: Q1, V1, B1, TC. B makcumanbHon koHUrypauuu:

Q1, Q2, Qs3, Q4, V1, V2, V3, V4, B1, B2, B3, B4, TC,

rae Q1 - MrHOBEeHHbIN pacxod B 1-0M KaHane, m3/uy;
Q2 - MrHOBEHHbI pacxoa BO 2-0M KaHane, m3/y;

Q3 - MrHOBeHHbI pacxoa B 3-em kaHane, M3/y;

Q4 - MrHOBeHHbI pacxoq B 4-oM KaHane, M3/y;

V1 - HaKkoMneHHbIn 06bemM B 1-oM KaHane, M°;

V2 - HaKoMmneHHbI 06beM BO 2-0M KaHarne, M3,

V3 - HakonneHHbIn 06beM B 3-eM kaHane, M3,

V4 - HakonneHHbI 06beM B 4-0M KaHane, M3,

B1 - Bpemsa HapaboTku B 1-0M kaHare, yac;

B2 - Bpems HapaboTku BO 2-0M kaHane, 4ac;

B3 - BpeMs HapaboTku B 3-em kaHane, yac; B4

- Bpemsi HapaboTkn BO 4-0M kaHane, 4ac;

TC - Bpemsa paboTbl b npu Hanuuum ceTu, Yac.

Haxatue knasuwn " = " B nocnegHem napaMmeTpe U3 JOCTYMHOro cnvcka Bo3spallaet 3b k nepeoMy anemeHTy Q1.

Takum obpasom, Haxumasi knasuwy " = ", MOXHO MOny4uTb MHdopMaumio 060 BCEX OCHOBHBIX OAHHBIX MO BCEM
KaHanam.

HaxaTtue knaBuwwn «BbIXoa» B JT06OM NOMNOXEHWUU BbI3bIBAET NEPEXos B OCHOBHOW pexum Ne1.

8.2.5 lNMpocMoTp apX1BHbIX AAHHbIX.
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Mpn npocmoTpe nHTerpasnbHbIX (HAKOMMEHHbIX) MapameTpoB, HaXaTne Knasuwmn «Bxop» nepesoanT Ob k paboTte ¢
apxvBHbIMW AaHHbIMU. [pyn 3TOM ANA TEKylero napameTpa U3 crnvcka B COOTBETCTBMM C BPEMEHHOM MeTkon (1-a cTpoka
nHAMKaTOpa) JOCTYMNHO apXMBHOE 3HaAYeHue (YacoBoe, CyTOYHOE U MECSIHHOE) Ha 2-01 CTPOKe UHAMKaTopa.

Ha 1-o11 cTpoke uHgnkaTope otobpaxkaeTcs CTPyKTypa 13 nornemn, oTobpaxatroLmx TUMN apxmea 1 BPEMEHHYIO METKY:

T Y4: 00 oOA/MMIIT, roe

T — Tvn apxuBa (Y-4acoson, C-cyTouHbIN, M - MecsYHbIn);

YY — yac;

AA — nexs; MM —

mecsau; I'M —roa.

Ha 2-oi cTpoke mHOoukaTopa oTobpaxaeTcsi CTpykTypa M3 nonewn, otobpaxatrowmx obo3HayeHne napameTpa U ero
3HayeHue:

OBH = XXXXXX.XX , roe

OBH - 0603Ha4eHne napameTpa;

XXXXXX. XX — 3HayeHue;

3HayeHune TekyLlero (MepuarLlero) nonst MOXXHO U3MEHATb knasuwen " 4 ", a cMeHy nonsi Npon3BoANTbL Knasulen "

Mpu oTcyTCTBMK B apXxuBe AaHHbIX BbIBOOUTCS HYINEBOE 3HAYeHue.
[nsi BO3BpaTa 13 pexumma «apxvB» crieqyeTt HaxkaTb KnaBuLly «BbIXOA».
8.3 TexHuueckoe obcnyxumBaHve
TexHudeckoe obcCnyxvBaHUE NPWU XpaHeHWU BKIOYaeT B cebs yvyeT BpPEMEHW XpaHeHWs u cobnopeHve npa.un
XpaHeHwUs.
TexHu4yeckoe obcnyxuBaHve Npu aKkcniyaTaumMm Nponu3BoanTCA B COOTBETCTBUM C TpeboBaHMAMY NpaBun aKcnyaTauum
3NEeKTPOYyCTaHOBOK NoTpebuTenen.
TexHuuyeckoe obcnyxrMBaHue pacxofoMepa BO BpEMS 3KCMyaTaumm BKIOYaeT:
- NPOBEPKY FepMETUYHOCTU coeamHeHus craHues. B cnyyae HeobxoauMOCTU KpenexHble GonThbl
OOMXHbI ObITb 3aTAHYTHI. [1epUOANYHOCTL BbINOMHEHMSA paboTbl — 0AMH pas3 B roA.
- OuYMCTKA OTMOXEHUA Ha BHyTpeHHel cTeHke VYIP wn npsambix ydacTkax TpybonpoBoaa.
MeprnoanYHOCTL BbINOMHEHMS
paboTbl — N0 Mepe HeobXxoaNMOCTH.

9 BO3MOXHble HeucnpaBHOCTU U MeTOAbl UX yCTPpaHeHUusA

9.1 lNepeyeHb BO3MOXHbIX HEMCNPABHOCTEN U METOAbI X YCTPaHEHWSA NpuBeaeHsbl B Tabnuvue 7.

Tabnuuya?
HaunmeHoBaHue
HeUCNpaBHOCTU, BHELLHee
nposiBNeHue u
AONOJIHUTENbHbIEe NPU3HaKN BeposiTHas npuuunHa MeTop ycTpaHeHus
1. OTcyTCTBYET HanpshkeHne [poBepbTe LENOCTHOCTL NPOBOAOB U
nuTaHus pasbeMa B LUHYpEe NUTaHWS
Mpw BKMOYEHUN BbIYUCIINTENS B OTcoeauHUTb ONok nuTaHus ot Ib.
CeTb U MPOMYCKe XMOKOCTU Yepes MpoBepbTe HanpsikeHWe Ha BbIXOOE
npeobpa3soBaTtersb YrP Onoka nNMTaHWsa 1 Npu ero oTCYTCTBUM
OTCYTCTBYET MHAMKALUMS Ha UM HECOOTBETCTBUM 3aMEHUTb
aucnnee 2 .Cropen UCTOYHUK NUTaHUs BHELUHWUI UCTOYHUK NMUTaHUS.
Ha nHaukaTope 3B nocTtosiHHO
BbIBOAUTCS OOMNOMHUTENBHOE 1. MNoBpexaeHo anekTpnyeckoe MpoBepbTe LENOCTHOCTL NPOBOAOB U
coobueHne "e" coeguHenune ¢ M3 Yrpe pa3beMoB B kabene PK-50
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[MpoBepbTe Hanuune
NPOTUBOAABIEHUS HA BbIXOAde
npeobpasosatens YIP. 3HaveHne

2 HapyweH ra3oBbll  pexuM| AaBneHWs JOMKHO ObiTb He meHee 0,1
namepsieMon cpeapl Mlla

MposepbTe LLeNIOCTHOCTb
LeHTpanbHOW Xunbl, 3kpaHa kabens
PK-50, o6patmB BHUMaHWe Ha
CoeaMHEHVS B LUMUHOPUYECKNX

1. HencnpaBHocTb kabensa PK-50 pasbemax

2. 3ambikaHue ueHTpanbHoOM xunbl | NpousseanTe Npo3BOHKY kabens npu
1 3KpaHa npv noacoeanHeHnn oTcoeanHeHune ero oT 3b u M3l Ha
kabens PK-50. npegMeT KOPOTKOro 3amMblKaHus

MposepwuTb oTCcyTCTBME BONM3N 3B 1

CkaukoobpasHoe nsmeHeHvie 3. Hannuune Bbicokoro | YTP HeucrnpaBHOro unm HenpaBunbHO
pacxoaa npu cTabunbHOM NOTOKe YPOBHS! 3MEKTPOMArHUTHbIX | 3KCMIyaTMpyeMoro
nomex anekTpoo6opyaoBaHus.

MpoBeaute nepemoHTax YMNP ans

4. Hannumne Bo3ayxa B NCKNIOYEHWS nonagaHus BO3ayxa B
Tpybonposoae 30HY M3MepeHust pacxoaa
MokasaHusa pacxoaa co 3HaKOM MepenyTaHbl MecTamu pasbembl 1 1| NpomeHanTe mectamu pasbemsl 1 u 2
MUHYC 2 kabensi PK-50 kabens PK-50

10 NoBepka

10.1 MNocne nepBWYHON NOBEPKM HA MPEANPUATUM-U3rOTOBUTENE PacXO4OMEPOB MCMOMHEHMI C nNpeobpa3oBaTensiMu
YTP B OB 3anporpammmnpoBaHbl KO3(hPULMEHTLI HACTPOMKN B COOTBETCTBMU CO crneumdmKkaunen 3akasa, u pacxogomepbl He
TpebyoT AONONHMTENBHON MOBEPKN HA MECTE JKChyaTaumu.

10.2 [ina pacxogomepoBs, NOCTaBnsieMbIX ¢ MOHTUpyeMbiMu 131, noBepka pacxogomepa ocylectensaeTcs no | atany
UHCTpYKUuMn no nosepke ITIIH.421364.002MI1 Ha npepnpuaTumn-udrotoButene, a no |l atany MHCTpyKuMM MO noBepke
OTJIH.421364.002MI1 Ha mecTe akcnnyaTauuw.

[Mpu aTom npomu3sBoauTca onpepenexHve reomeTpuyeckux napameTtposB YIP n BBoa B namaAts 3b koadpdumumeHToB
HaCTPOWKMN.

10.3 YCTaHOBMEHHbIN MEXNOBEPOUYHbIA MHTEPBAN NEPUONYECKNX MOBEPOK pacxogomepoB — 4 roga. lNepuoanyeckue
NMoBepkn ocyLlecTBrnsATca B cootBeTcTBMM C  «WHCTpykuma TCU. Pacxogomepbi-CHETYMKMN XUOKOCTU YrbTPa3BYKOBbIE
mMHorony4yeBble PM. MeTtogunka nosepku 3TI1H.421364.002MIM».

10.4 PesynbTaTthl noBepku 3aHocsTcsa B nacnopT OTJ1H.421364.006C 1 3aBepsA0TCs NOANUCHIO U KIENMOM noBe-
putens. Mpu nonoxuTenbHbIX pedynbTatax noBepok b nnombupyeTcsa noseputenem.

11 TpaHcnopTupoBaHue N xpaHeHue

11.1 TpaHCNOPTUPYIOTCSA PacXodoMepbl B YNAKOBKe NPeAnpUaTUA-M3roToBUTENS JOObIM BUAOM 3aKpbITOro TpaHcnopTa,
B TOM YMCie U BO3AYLIHbIM, B OTansMBaeMbIX repMeTUsNPYyEMbIX OTCEKAxX B COOTBETCTBUW C AEUCTBYIOLWMMU NpaBuiamMm Ha
KOHKPETHbI BUA TPaHCMNopTa, YyTBEPXKAEHHLIMU B YCTaHOBNEHHOM MOPSAKE.

11.2 B npouecce Norpy3oyHbiX, pasrpy3ouHbix paboT v TPaHCMOPTUPOBAHWS YNaKoBKM C pacxofoMepamMu He [OIKHbI
noABepraTbCs peskM yaapam U Bo3AeiCTBUI0 aTMOCHEPHbIX OCaAKOB.

11.3 PaccraHoBka n KpenrnieHne B TPaHCNOPTHbLIX cpeacTBax ynakoBaHHbIX pacxogomMepoB OOJ1IKHbI obecneumBaTtb MX
YCTOMYMBOE MOMOXKEHME, a Takke UCKIYaTb CoygapeHus 1 yaapbl O CTEHKN TPaHCMOPTHLIX CPeACTB.

11.4 Cpok npebbiBaHUSi pacX00OMEPOB B COOTBETCTBYIOLLUX YCIIOBUSIX TPAHCTIOPTUPOBaHUS - He Boree 1 mecsiua.
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11.5 Pacxogomepbl crnefyeT XpaHnuTb B yakoBKe NPeanpuaTUa-U3roToBuTens no ycnosusim xpaHexnusa 2 FOCT 15150-

69.

11.6 MNocne TpaHCNOPTUPOBAHUS 1 XPaHEHUS YNAKOBKN C PaCXoAOMepPaMu B CKMaACKUX NMOMELLEHNAX C OTpULIATENbHON
TemrnepaTypoW, pacrnakoBKy pacxoOMepOB crieayeT NpoBOAUTL B OTanMBaeMbIX NOMELLEHUSX, NpeaBapuTeNbHO Bblaepkas

MX HepacnakoBaHHbIMU B Te4eHune 3uB HOpPManbHbIX KNMUMAaTU4YeCKNX YCIioBUAX.

12 NapaHTUK nsrotoBuTenNs

12.1 TlpousBoguTenb rapaHTMpyeT COOTBETCTBME pacxogomepoB TpeboBaHuAM

cobnogeHnn noTpedbutenemM ycrnoBuin TPaHCMOPTUPOBAHNS, XPAHEHUS, MOHTaXa W aKchnyaTauuu.

12.2 MapaHTUIHbBINA CPOK 3KCMyaTauumn pacxogoMepos 4 roga ¢ MOMEHTa peanusauuu.
MpunoxeHue A (cnpaBoyHoe) Tabnuua nporpamMmmupoBaHus

napameTpoB pacxogomepa

TabnumaA.l
®dopmaTt oTobpaxeHunsa
Ne DeTanbHas nHpopmauus o napameTpe
napamMeTpoB Ha MHAUKaToOpe
0 YpoBeHb curHana YC = YpoBeHb curHana B 31 B npoueHTax ot 0 o 100%.
(BbluncnsieTcs aBToMaTU4ecKm)
1 Bpewms no, mkc Tno = Bpems npoxoxaeHus ynbTpa3BykoBOro curHana no
MOTOKY.
(BbluncnsaeTca aBToMaTU4eckm)
2 Bpemsi npoTuB, MKC Bpemsi npoxoxaeHns ynbTpa3BykOBOrO CUrHana npoTus
Tnp = notoka.
(BbluncnseTca aBTomaTu4eckm)
3 0 Pa3HoCTb BpeMeHW NpoXoXaAeHUs yrbTpa3ByKOBOrO
PasH. BpemeHw, MKc curHana mexay Tno u Tnp. (Beluucnsaerca
T= aBTOMaTM4eCKN)
4 Mpu npocmoTpe AaHHOro NapameTpa 3anyckaeTcs

PasH.spemenu, He OTu=

M3MepeHne BpeMeHHoOro nHtepearna pasHoro 100 HC

5 3
Makcumym, m /yac

OnpenenﬂeT MaKCMManbHbIN pacxos

6 3
MuHumym, m /yac

OnpegensieT MUHUMarnbHbIA pacxon (OTCEeYKY MarnbixX
pacxonos)

7 HOvameTtp, Mm BHyTpeHHun anametp YI1P
D=
8 basa gaTtuukos, mm Ld PacctosiHue mexay M3an
9 OceBas 6a3a, mm Loc OceBas 6a3a ynbTpa3ByKoBOro nyya
10 CwmelleHue nyya CwmelleHue ynbTpasByKOBOIO fyya OTHOCUMTENbHO
X= ueHTpanbHomn ocu YIP (BBOAWUTCA B OTHOCUTENbHbIX
e[vHuLax oT paguyca)
11 CwmeLleHune Hyns, HC PasHuua BpemeHMn NpoXoxaeHUs yrnbTpasByKoOBOro
Oro = curHana npu HyneBom pacxoge.
BbluncnsieTcsa n coxpaHsieTcs aBToMaTuyecky npu
NpOBEeAEeHNN aBTOKOPPEKLMN.
12 [OnvHa kabens, m OnuHa ncnonb3yemoro kabens PK-50 oT anekTpoHHoro
Lk = 6roKa [0 JaTtymkoB
13 KoadppuumeHt Kk = KoabduumeHT koppekumn ynbTpas3syKoBOro fnyya
14 OKBUB. LLEPOXOBAT. OKBMBANEHTHAs LLEPOXOBATOCTb

DononHutenbHble o6wue napamMeTpbl N0 BCeM ynbTpPa3BYKOBbLIM KaHanam 3b

OTJIH.421364.001TY npwu
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15

KoHTponb BbIx.

BbIBOA YUMCNEHHOTO 3HAYEHWs NapameTpa Ha Bbixoaa db
(4aCTOTHO-MMMYNbCHBIA 1 TOKOBBIA)

16

Maponb

YcTaHoBKka napons Ans 4oCTyrna HacTPpOeYHbIM
napameTpam 3B, B T.4. K NporpamMM1MpoBaHuio

17

Konny.Y3 kaHanos N=

KonunuecTtBo ycTaHoBneHHbIX B Ob ynbTpasBykoBbIX
KaHanos (Makcumym 4)

18

Tun YOP 1(2,3,4) N=

Tun ucnonebsyembix YIP: 1-
OfHOMNYyYeBbIE; 2-
ABYyXJlyYeBble;
3-  Tpexnyyesow;
4-  yeTblpexny4eBow;
5- KOMOGWHMPOBaHHLIN (TN 1 1 2 O4HOBPEMEHHO).

19

Kananbl QVHC

HacTpoinka 3b Ha Tpebyemoe Konu4ecTBo
WHAMLMPYEMbIX NAapaMeTpoB, rae

Q- kon. pacxogos (oT 1 go 4);

V- kon. obbemos (oT 1 fo 4);

H - kon. BpemeH HapaboTok (oT 1 go 4);

C - kon. BpemeH cetu (0 unu 1);

20

Bec (Bbix1),n/vmMn

Onpe/.'l,enﬂeT BeC nMmnynbca B 1 kaHane

21

Bec (BbIx2),n/vMn

Onpe/.'l,enﬂeT BeC nmMmnynbca BO 2 KaHane

Ipooonscenue mabnuywvt A.1

22 Bec (BbIx3),n/vmMn OnpepenseT Bec nvnynsca B 3 kaHane
23 Bec (Bbix4),n/vmn = OnpepenseT Bec nvnynsca B 4 kaHane
24 Bpems ycpeaH.1,c = MocTosiHHas BpeMeHu ycpeaHeHus pacxoaa (kaHan Ne1) .
PunbTpyeT MrHOBEHHbIE Nynbcaunm
25 Bpems ycpeaH.2,c = MocTosiHHas BpeMeHu ycpeaHeHus pacxoaa (kaHan Ne2) .
PunbTpyeT MrHOBEHHbIE Nynbcauum
26 Bpewms ycpegH.3,c = MocTosiHHasa BpeMeHu ycpeaHeHus pacxoaa (kaHan Ne3) .
®dunbTpyeT MrHOBEHHbIE Nynbcaunm
27 Bpems ycpeaH.4,c = [MocTosHHaa BpeMeHn ycpeaHeHusa pacxoda (kaHan Ned) .
®PunbTpyeT MrHOBEHHbIE Nynbcauum
28 Tun patyvka 1 Td Twun ycTaHOBMNEHHbIX YNbTPa3BYKOBbLIX 4ATYUKOB:
= 1:M3MM-34
0:Man-61
29 Twn gatumka 2 Td Twun ycTaHOBMNEHHbIX YNbTPa3BYKOBbLIX 4ATYUKOB:
= 1:M3MM-34
0:Man-61
30 Tun patuvka 3 Td Tvn ycTaHOBMEHHbIX YNbTPa3BYyKOBbIX 4ATYUKOB!
= 1:M3M-34
0:nan-61
31 Tun gatynka 4 Td Tun ycTaHOBMEHHbIX YNbTPa3BYKOBbIX 4aTYMKOB:
= 1:M30M-34
0:Man-61
32 OkHo Y3W1, MKkc OnpepensieT 30HY HEYYBCTBUTENBHOCTU K Npuemy
= yNnbTPa3ByKOBOro curHana B 1-m kaHane
33 OkHo Y3N2 ,mkC OnpepnensieT 30Hy HEYYBCTBUTENBHOCTU K NpUemy
= yNbTPa3ByKOBOIo cUrHana B 2-m kaHane
34 OnpepensieT 30Hy HEYYBCTBUTENBHOCTM K NpUemy

OkHo Y33 ,mkc

YyNbTPa3BYKOBOro curHana B 3-M kaHane
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35 OkHo Y34 ,mkc

OI'IPELI,EJ'IHET 30HY HEYYBCTBUTEJIbHOCTU K Npnemy
YyNbTPa3BYKOBOro curHana B 4-m kaHane

36 3apepxka MN3M1, mkc

3agepxka NPoOXoXAeHNs yrbTpasByKOBOro cCMrHana B
nan

37 3agepxka M3AMN2, mkc

3a,u,ep>|<|<a NPOXoXAeHnA ynbTpa3ByKOBOro curHana B
nan

38 3agepxka M3AMN3, mkc

3a,u,ep>|<|<a NPOXoXAeHUA ynbTpa3ByKOBOro curHana B
nan

39 3agepxka N34, mkc

3a,u,ep>|<|<a NPOXoXAeHnA ynbTpa3ByKOBOro curHana B
nan

40 Tok 1, MA =

Tok kannbpoBkM B ToYke 1

41 Tok 2, MA =

Tok KannbpoBKM B TOYKE 2

42 OTyYeTHbIN AeHb

PasgenntenbHbIn oeHb NHTEepBaroB MeCA4YHOro apxumea.

3HaueHus oT 1 go 27.

Hanpumep, npu 3HavyeHUn = 2 MecsivHble NTOrOBbIE
AaHHble dhopmupytoTesa 3a uHtepsan ¢ 2.01.2010 no
2.01.2010, ¢ 2.02.2010 no 2.02.2010, u T.4.

43 ABT. nepexog yac

ABTOMaTUYECKNIN Nepexo BHYTPEHHUX YacoB Ha neTHee
(3umHee) Bpems

44 Appec RS232

Jlornueckun agpec 3b npu nogkntoveHun cetn RS232

45 CkopocTtb RS232

CkopocTb 06MeHa AaHHbIMK B ceTu boa/cek:
0-115200 1-57600

2-38400

3-19200

4-9600

5-4800

6-2400

7-1200

8-600

9-300

Ipooonscenue mabnuywvt A.1

46 Apnpec RS485

Jlornyeckun agpec 3b npu nogknioveHmm cetn RS485

47 CkopocTtb RS485

CkopocTb 0OMeHa AaHHbIMK B ceTu 6oa/cek:
0-115200
1-57600
2-38400
3-19200
4-9600
5-4800
6-2400
7-1200
8-600
9-300

48 Modbus 6aliThl

MocneposaTtenbHOCTL pacnpegernexHne 6anTos B
MODBUS RTU npoTokone ans 4-x 6anTHbIX
AanHbix(float,long HH-HL-LH-LL):

HH-HL-LH-LL;

LL-LH-HL-HH;

LH-LL-HH-HL; HL-HH-LH-LL.

MpunoxeHue b
(pekomeHpgyemoe)
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HanmeHoBaHue u 0603Ha4YeHue

XapakTepucTtuka

MpumeyvaHune

1. WTaHreHUnpKynb
LWL-400- 0,1 TOCT 166-89

Llena genexusa — 0,1 Mm.

HyTtpomepbl uHamkatopHele FOCT
868-82:

HWN-160 (50-160 mm),

HW-250 (160-250mm),

HW-450 (250-450mm),

HW-700 (450-700Mm),

HW-1000 (700-1000MMm)

LleHa genenunsa — 0,01 mm.

[ns namepeHusa
BHYTPEHHMX
anameTpos go 1000
MM

2. Pynetka P-10 TOCT 7502-89

LleHa geneHuns - 1 mm.

CtanbHas

3. Yrnomep ¢ HOHWYycom Tun 2-2,
moaenb 127 FOCT 5378-88

[rnanas3oH n3amepeHnin BHYTPEHHWX yrros oT 40
0o 80°, HapyXHbIX yrnos - oT 0 4o 360° ocHoBHas
norpeLuHocTb He Gonee 5”

BxoauT B coctaB
komnnekTa MNP-005

4. Komnnekt MP-001

MpegHasHayeH Ans NpyMBapku gepxaTenen.

5. Komnnekt MNMP-002

MpepHa3HayveH Ans AopaboTKM NpYBapeHHbIX
aepxarenew.

6. Komnnekt MP-003M

7. Komnnekt NMP-004M

8. Komnnekt MNMP-005

McnonbaytoTcsa npu onpegeneHun
reoMeTpUYecKnx napameTpoB
CMOHTMPOBAHHOTO.

PaccuntaHbl gns
YTP c Dy go 1800
MM.
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