PykoBOACTBO MO 3KcnnyaTauum
OTJH. 421364.003 P3

MeToanka noBepku
ATJIH.421364.002MI1

JKCKNO3NUBHbIE 0COOEHHOCTH

pacxogomepa.

l'apaHTis 4 roga.

MexnoBepouHbIi HTEpBan 4 roga.

Bbicokoe bbicTpoaencTame

(mo 200 n3mepeHmit pacxoga B CeKyHAy)
AHTennekTyanbHblin unbTp aMepeHus pacxosa

C aanTvBHbIM BPEMEHHbIM OKHOM NS paboThi B
YCOBUSIX CUbHBIX MOMEX.

CoBpeMeHHbII TOYHbII METOZ pacyeTa pacxoaa ¢
MCMONb30BAHUEM BECOBLIX KOI((MLIMEHTOB.
BCTpOeHHbI B SMEKTPOHHBI BOK MMUTATOP pacxopa.
MHorokaHanbHas cuctema APY npuHMMaeMoro curHana
C JaTuvKOB.

LincbpoBoit KOHTPOMb YPOBHS CHrHaNa

C AaTuukos B npovieHTax (o1 0 go 100%)
CamooumcTka aarumkos (500 MOLLHbIX MMNYNbCa Ha
[1aTuuKi B CEKYHAY)

lanbBaHUYecKas M3oNaLNs anekTPOHHOro 6rioka ot
Tpybonposoza.

CrangaptHblit npotokon MODBUS-RTU ans casian

no RS485,RS232 n GSM.

ALLANTEeCh:

Cawmapa +7 (846) 219-28-25
CaHkt-leTtepbypr +7 (812) 660-57-09
CapatoB +7 (845) 239-86-35

b3) 309-14-65  Counm +7 (862) 279-22-65

ppro-solution.ru




AranoH-PM

PykoBopgctBo no akcnnyatauum 3TINH.421364.003P3

CopepxaHue

T HABHAUEHME. ... e e aaaaaaaa 4
2 TEXHUHECKNE XAPAKTEPUCTUKM . .. .eet e et et et et e e e e et et ea e e et e e e e e e e e a e e e eaeneenenen 5
K X o o - |- 8
N v 7o T 1 = T T 10
SR I o THY Ly o= (oo 1 =) PP 16
6 YKA3AHNSA MEP BEBOMACHOCT . ..\ et sttt ettt eteae et ettt et et e e et et e e et et e e e e e e e ete e eneeenaneenans 20
LI (o7 (e ro] =] = Qo F= (oo i =P 21
8 MNopagok paboTbl. TEXHNYECKOE OOCITYKMBAHME ......euetini et aeetee et eteaeeaeeeeereeanenns 26
9 BO3MOXHble HEUCNPABHOCTU U METOLb! UX YCTPAHEHUS. .. ..ueeeeeeeeieetee e eieeeeeeaaaenennn 28
(O I o= =T o] = T PP 29
11 TPAHCMOPTUPOBAHUE N XPAHEHUE ... e et eeeee et et e e e et e et et e e e e e et e e e e e e aeaeeeenenes 29
12 [APAHTUM NBITOTOBUTE IS . ..t ettt ettt ete e et ettt et et et e e e et e e e e e et e e ee e e e e e a e et eaeaeeneaeenenens 29
MpunoxeHune A (cnpaBoyHoe) Tabnmua nporpammmpoBaHus

NAPAMETPOB PACKOAOMEPA . . ... et anee et et e et et et et e e et et e e eaneanens 30
MpunoxeHue b (pekomeHayemoe) NepeyeHb cpeacTs n3mMepeHun u

npucnocobneHnin, pekoMeHayeMblX ANa NPUMEHEHUS NPU MOHTAXE.................. 33

Mo Bonpocam npogax u nognepxkn obpawantechb:

ApxaHrenbck +7 (8182) 45-71-35
ActaHa +7 (7172) 69-68-15
AcTpaxaHb +7 (8512) 99-46-80
BapHayn +7 (3852) 37-96-76
Benropopg +7 (4722) 20-58-80
BpsHck +7 (4832) 32-17-25
BnapuBocTok +7 (4232) 49-26-85
Bnagumup +7 (4922) 49-51-33
Bonrrorpag +7 (8442) 45-94-42
BopoHex +7 (4732) 12-26-70
EkatepuHbypr +7 (343) 302-14-75
MBaHoBo +7 (4932) 70-02-95
WxeBck +7 (3412) 20-90-75
WpkyTck +7 (3952) 56-24-09
Mowkap-Ona +7 (8362) 38-66-61
KasaHb +7 (843) 207-19-05

cCauT:

KanuHuurpag +7 (4012) 72-21-36
Kanyra +7 (4842) 33-35-03
KemepoBo +7 (3842) 21-56-70
Kvpos +7 (8332) 20-58-70
KpacHogap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
Kypck +7 (4712) 23-80-45

INvneuk +7 (4742) 20-01-75
MarnuToropck +7 (3519) 51-02-81
Mocksa +7 (499) 404-24-72
MypmaHck +7 (8152) 65-52-70
Hab6.YenHbl +7 (8552) 91-01-32
Hwx.Hosropog +7 (831) 200-34-65
HwxHeBapToBck +7 (3466) 48-22-23
HwxHekamck +7 (8555) 24-47-85

Hosopoccuick +7 (8617) 30-82-64
HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Open +7 (4862) 22-23-86

OpeHbypr +7 (3532) 48-64-35
MeHsa +7 (8412) 23-52-98
MepBoypanbck +7 (3439) 26-01-18
Mepmb +7 (342) 233-81-65
PoctoB-Ha-[oHy +7 (863) 309-14-65
PsasaHb +7 (4912) 77-61-95

Camapa +7 (846) 219-28-25
CankT-eTepbypr +7 (812) 660-57-09
CapaHck +7 (8342) 22-95-16
Capartos +7 (845) 239-86-35
CwmoneHck +7 (4812) 51-55-32

Coun +7 (862) 279-22-65
CraBpononb +7 (8652) 57-76-63
CypryT +7 (3462) 77-96-35
CbI3paHb +7 (8464) 33-50-64
CobikTbIBKap +7 (8212) 28-83-02
Teepb +7 (4822) 39-50-56
Tomck +7 (3822) 48-95-05
Tyna +7 (4872) 44-05-30
TiomeHb +7 (3452) 56-94-75
YnbsiHoBCK +7 (8422) 42-51-95
Yda +7 (347) 258-82-65
XabapoBck +7 (421) 292-95-69
Yebokcapbl +7 (8352) 28-50-89
YenabuHck +7 (351) 277-89-65
Yepenogey, +7 (8202) 49-07-18
Apocnasnb +7 (4852) 67-02-35

etalon.pro-solution.ru | an. noyra: ent@pro-solution.ru
TenecoH: 8 800 511 88 70



|
E— OTtanou-PM PykoBopgctBo no akcnnyatauum 3TINH.421364.003P3

HacToswee pykoBoAcTBO Mo akcnnyaTauumn (ganee — P3) npegHasHavyeHoO ANS M3YYEHWs PacXO4OMEPOB-CYETHMKOB
XWAKOCTU yrnbTpas3BykoBbIX MHoronyyeBbix ATAJIOH-PM (ganee no TekcTy - pacxogomepsbl), ONMCaHUsS NpUHLMNA AENCTBUS U
KOHCTPYKLUWMW, NPaBUIIbBHOCTM MOHTaXa pacxo4oMeEpPOB U MX COCTaBHbIX YaCTeW, TEXHUYECKMX 1 METPOSOTMYECKUX XapaKTepu-
CTUK 1 ApYrMx cBeAeHu, HeobxoamMblx Ans obecneyeHms NOMHOMo UCMOMb30BaHNA BO3MOXHOCTEN U3OENUA, MPaBUbHON U
6e3onacHon akcnnyaraumu.

Mepen Havanom paboTbl U BBOAOM pPacxo4oOMEpOB B 3KCMyaTauumio HEOOXOAMMO BHMMATENbHO M3Y4UTb HacTosiLiee
P3.

[Mpun nocTynneHnn pacxogomMepoB K MOTPeOUTENIO Ha XpaHeHe unu nepen ux BBOAOM B 3KCMyaTaLuuio cnegyet ocMoT-
peTb BCe U3Oenus, BXOASLLME B UX COCTaB, NPOBEPUTb KOMIMIIEKTHOCTb NOCTaBKU, @ TakkKe COXPaHHOCTb NIom6.

B pacxogomepax BO3MOXHbl KOHCTPYKTMBHBIE U CXEMHbIE U3MEHEHWS, KOTOPbIE HE OTPaXXeHbl B AKCMNIyaTaLlMOHHON A0-
KyMEHTaLMN U HEe BMNUSAIOT HA TEXHUYECKME N METPONOTMYECKNE XapaKTEPUCTUKN.

B HacTosem OOKyMeHTEe NCMONb3YyTCA Cneayowme cokpalleHus n 0603HayYeHns:
[y — OonameTp yCnOBHOroO Npoxoaa;

MIN — meToamka noBepky;

PK — pagnoyactoTHbIl kabenb;

P3 — pykoBoacTBO Mo akcnnyatauuu;

CU — cpencTtso namepeHuin;

OB - aneKkTpoHHbI BnoK;

MO — nporpammHoe obecneveHue;

M3l — nbesoanekTpuyeckmin npeobpasoBaTens;

Y3C — ynbTpasBykoBOW CUrHarnm,;

YIMP — ynbTpassykoBou npeobpasoBaTenb pacxoaa.
Qmax — MmakcuMarbHbI Npeaen U3MepeHns pacxoaa;
Qmin — MUHMManbHbIVA NPeaen U3MepeHus pacxoaa.

e PacxogoMepbl-CHETHMKN KUOKOCTU ynbTpa3BykoBble MHoronydesble OTAJIOH-PM 3apernctpupoBsaHbl B
"ocynapcTBeHHOM peecTpe cpeacTts nsmepeHuin P® Ne ce-Ba 47468, Ne rp 50660-12.

e PacxofoMepbl-CHETUMKM XUAOKOCTM YnbTpasBykoBble MHoronydeBble 3TAINIOH-PM mnsrotosneHsl B COOT-
BETCTBMM C TexHUYeckumu ycnosusamm 3TJ1H.421364.001 TY.

¢ PacxogomMepbl-CHETHMKN XKUAKOCTU yrbTpa3BykoBble MHoronyyesble OTAJIIOH-PM ygosneTBopsIoT Tpe-
6oBaHusam FOCT P 51649-2000 n TOCT P 51318.22 B yacTu anekTpoMarHMTHOW COBMECTUMOCTM.
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1 HasHaueHue

1.1 PacxonoMepbl-CHETUMKM XKUAKOCTU yrbTpa3BykoBble MHoronydeBble QTAJIOH-PM (nanee no TekcTy pacxoaomepbl)
npeaHasHayeHbl AN M3MepeHust pacxoda M obbema pasnuyHbIX XUOKOCTEN C codep)KaHuem TBepAblX U razoobpasHbix Be-
LwecTB He 6onee 3 % OT 06bema, MakCMarnbHOW CKOPOCTbIO NOTOKa He Gonee 12 m/c, yncnom PenHonbaca He Huxe Re 4000,
paenexvem go 1,6 MIMa u Temnepatypoiri ot 1 go 150 °C, npoTekatoLlen No YeTbipem MeTanIMYECKUM HanopHeiM TpybonpoBo-
Aam gnameTtpom ot 15 go 1800 MM (BO3MOXHO MCMONb30OBaHME pacxodoMepoB Ha OAHOM TpybonpoBoae — C OOHUM KaHarom
n3MepeHus).

1.2 B coctaB pacxogomMepoB BXOOAT:

- [0 4YeTblpex MepBUYHbIX YNbTPa3ByKOBbIX NpeobpasoBaTenen pacxona (aanee — YIP) ¢ ycTaHOBMEHHbIMY Mbe30-
anekTpu4ecknMmu npeobpasoBaTtensmu (ganee — MN3I);

- BblYMCIIUTENb pacxoia — 3MeKTPOoHHbIN 6ok (aanee — 3b);

- KOMMMEKT COeAMHUTENBHBIX Paano4acToTHbIX kabenen (nanee — kabene PK50) grnivHon He 6onee 200 m.

1.3 Pacxogomepbl OTHOCATCS K NporpaMmmMupyemMbiM CpeacTBamM U3MepeHUs.

1.4 Pabouue ycnosusa akcnnyatauun 9b:

- Temnepartypa okpyxatoLien cpefpl ot 5 go +50° C;

- OTHOCUTENbHasA BriaXHOCTb Bo3ayxa (npu Temnepatype 35° C) go 80 %;

- YCTOMYMB K BO3OENCTBMIO CHHYycouaanbHbIX Bubpauui B gnanasoHe ot 10 go 55y ¢ amnnutypon cmeuwenus 0,35

MM.

1.5 Pabouue ycnosus akcnnyartauum YTP:

- Temnepartypa okpyxatoLen cpeapl ot -50 go +65° C;

- OTHOCUTENbHadA BraXHOCTb Bo3ayxa (npu Temnepatype 35° C) 0o 95 %;

- YCTOMYUB K BO3OEWNCTBUIO CUHYcoMaanbHbIX Bubpauun B auanasoHe ot 10 go 55 Ny ¢ amnnutygon cmelexms 0,35
MM.

1.6 Mo cTeneHmn 3aWULLEHHOCTM OT MPOHMKHOBEHWS BHYTPb TBEPAbIX Ten 1 BoAbl b pacxogomMepoB nMeeT 3alumLLeH-
Hoe ucnonHeHue no rpynne IP65, npeobpasoBatens YIP — no rpynne IP65.

1.7 Pacxogomepbl OTHOCATCA K BOCCTaHaBNMBAEMbIM, PEMOHTUPYEMbIM U MHOTO(YHKLMOHANbHBIM n3genmsam. Pexum
paboTbl pacxoAoMepoB — HENPEPbIBHbIN.

1.8 MNMapameTpbl namepsiemon cpeabl:

- Temnepatypa oT nnioc 1 o nntoc 150 °C;

- naenenue ot 0,1 go 1,6 MMMa.

1.9 Pacxogomepbl N3rotToBneHbl B COOTBETCTBUK C TexHu4ecknumun ycnosmamm STIH.421364.001TY.

3anuncb 0603Ha4YeHNs pacxo4oMepoB B TEXHUYECKON JOKYMEHTaLUMM 1 Npy 3aka3e UMeeT Cneayowmn Bua;

STANOH-PM—-__ - - / - - - -

1 2 3 4 5 6 7 8

1 - KONMYECTBO M3MEPUTENbHBIX KaHaNoB pacxoaa(TpybonpoBoaoB) M KonuyecTso nyyen B YTP :
1K1J1 — ogHOKaHanbHbIM OLHOMNYYEBOW;
2K1J1 — pByxKaHanbHbI OAHONYYEBOW;
3K1J1 — TpexkaHanbHbI OQHONYYEBOW;
4K1J1 — yeTblpexkaHanbHbI OQHOMYYEBOW;
1K2J1 — ogHOKaHanbHbIN ABYXIy4EBOW;
2K2J1 — gByxKkaHanbHbIA ABYXy4eBOW;
1K3J1 — ogHOKaHanbHbIN TPEXy4eBou;
1K4J1 — ogHOKaHanbHbIN YeTbIpexy4eBoMn.
2 — RS232 n RS485 — none, noagTrBepxgarlime Hanuune nHtepderncHoro Beixoga RS232 n RS485, npu otcyTcTBMm
nore He 3anosiHAeTCs.
3 - ycnoBHbIi gnameTp YIP — nepBoro kaHana v Tun coeamHeHns ¢ TpybonpoBoaom :
YUCIEHHOE 3HaYeHWe Nons yKkasblBaeT Ha AnaMeTp:
015...1200 — o1 15 po 1200 mm;
000 — 6ecTpybHOE NCMONHEHNE;
CMMBOMbHOE 0603HaYeHMe Ha TUN COeQUHEHNsT ¢ TPyOoNpoBOaOM:
®dJ1 - cbnaHueBoe;
P3 - pes3bboBoE;
CB —nop cBapky;
4 — anvHa BbICOKOYACTOTHbIX Kabenew k MN3r1, m - nepBoro kaHana:
OM-200M — ot 0 go 200 wm;
5,6,7 — nong (1-2-3) ansa 2,3 u 4-ro kaHana COOTBETCTBEHHO, MPU OTCYTCTBMM B 3aKa3e OCTaBMsATb NyCTbIMU;
8 — Hanun4ne NoBEpPKMK:
T- 6e3 NoBepPKM OIS TEXHONMOTMYECKUX HYXA;
M- noBepka MMUTaALMOHHLIM METOAOM;
M- noeepka NpONMBHLIM METOAOM.
MpumeyvaHus.
1. UcnonHenne 000 — 6ecTtpybHoe — peanusoBaHo ansa Oy cebiwe 50 mm. Mpu aTom moHTax M3AIM Ha TpybonpoBoae
13 KOPPO3MOHHO-CTOWMKOW UMW YrNepoauCcTON HenerMpoBaHHoOW cTany NnpousBoanTcs noTpebutenem.
2. VicnonHeHwne ogHony4desoe peanu3oBaHo and Ay 15...1800 mm.
3. VicnonHeHwne aByxnyyeBoe peanunsosaHo Ans [y 50...1800 mm.
4. NcnonHeHue TpexnyyeBoe peanusosaHo Ans Ay 80...1800 mm.
5. VicnonHeHwne YyeTbipexny4veBoe peanusosaHo ang Ay 100...1800 mm.
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Mpumep 3anucu B cneumdukaumm 3akasa pacxogoMepa ¢ OAHVM KaHarnom mamepenus pacxoga u YIP aByxnyyesoro
dnaHLeBOoro NCNOMHeHNs ¢ yCrnoBHbIM gnameTtpom 100 MM, AnvHOM coeAnHuUTenbHOro kabens 50 M 1 BCTPOeHHbIM RS485
UHTepencom:

OTAJIOH-PM-1K2/1-RS485-100J1/50M

Mpumep 3anucy B cneuudukaumm 3akasa pacxogomMepa ¢ AByMSA KaHanamv nsmepenus pacxoga u asyms YIP asyx-
ny4eBOro onaHUeBoro UCMOHEeHWs C ycnoBHbIM anameTpom 100 MM, ANVHOW coeanHUTEnbHbIX kKabenewn 50 M 1 BCTPOEHHbIM
RS485 uHTepdericom:

OTAJIOH-PM-2K2/1-RS485-1009J1/50M-1004J1/50M

2 TexHU4YeCKMe XapaKTepUCTUKN

2.1 Mo cnocoby nepepa4n n NpeacTtaBneHNs U3MepuTensHON MHOPMaUnM yCTaHaBNMBaKOTCS ABa pexvma — MecT-
HbIA N ANCTaHLUWNOHHBIN.

B MecTHOM pexrme pacxoLoMepbl OCYLLIECTBNSAT M3MEPEHME U NO MHULMATUMBE NoNb3oBaTens otobpaxatT Ha UHAK-
kaTope 3b cneayole napameTpbl:

- pacxop XVUAKOCTU OT OOHOrO 40 YeTbIpeX HanopHbix TpybonpoeoaoB M3/y;

- 06BEM XUOKOCTW HapacTalLMM UTOrOM Mo KaxaoMy Tpybonposoay M

- HOMep Bepcun BCTpoeHHoro B b nporpammHoro obecneyeHus;

- KOHTPOMbHbIE CYMMbI NAPaMeTPOB 1 NporpammHoro obecneyexus 3b;

- KaneHgapHble AaHHbIE;

- BpeMs paboTbl paCXO4OMEPOB B pEXMME U3MEPEHMS, pasderibHO No Kaxxgomy Tpybonposoay;

- Bpems pabotbl b npu nogade nutaHus.

[nsa otobpaxeHna 3HaYEHWI yKka3aHHbIX BENUYMH OTBEAEHO 32 3HaKOMeCTa TeKCTOBOro MHavkatopa. MiHamkaumst ync-
NEeHHbIX 3HAa4YEeHUI OCyLLeCTBsSIeTCA B (hopMaTe ¢ nnasatoLLen 3ansaTou.

Pacxogomepbl paccunTbiBalOT YacoBblE, CYTOYHbIE Y MECSYHbIE 3HAYeHUs 06bema, BpeMeHn paboTbl U apXMBUPYHOT
yKasaHHY0 MHOPMaLMIO B ANEKTPOHHON NaMaTH.

nybrHa apx1BUpPOBaHWNsi HYacoBbIX apXMBHbIX MapaMeTpoB He MeHee 1488 yacoB, CyTOYHbIX — HE MeHee 366 LHew.
Bpems xpaHeHus apxvBHON MHOpMaLMM B 06eCTOYEHHOM COCTOSHUM He MeHee 10 neT.

Mo 3anpocy nonb3oBaTensi pacxogomepbl OKHbI MHOULMPOBATL apXMBHbIE CBEAEHMS HA TEKCTOBOM UHAMKATOpE.

[na HasHayeHMs HOBOro OTYETHOro nepuoga MnpeaycMoTpeHa BO3MOXHOCTb OBHYMNEHUS! HaKOMMEHHbIX U apXMBHbIX
[OaHHbIX OpraHamu Haa3opa C NOMOLLbIO KOJOBOIO CroBa, BBEAEHHOIO B peXrMe BBOA4A TEKYLLEro naponsi.

2.2 B AMCTaHUMOHHOM pexrmMe OoCyLLecTBNsSeTCs:

- BbIBO4 W3MEpUTENbHOW WHgopmaumm no duandeckomy wuHTepderncy RS-232/RS-485 Ha aneKkTpoHHO-
BbIYMCIUTENBHYH ManHy (OBM);

- BbIBOA YaCTOTHO-MMMynbCcHoro curHana 0 — 1000 My, nponopuMoHansHOro pacxoay;

- BblBOA, aHanoroBoro curHana noctosHHoro Toka 4-20 MA, NponopuUMOHanbHOro pacxody usMepsemMon cpeabl (ans
pacxogoOMEpPOB C aHANOroBbIM BbIXOL4HBIM CUTHAMoM).

2.3 Pacxogomepbl UMeT BO3MOXHOCTL NnoakntoyeHus kK OBM ¢ nomoubio nHtepderica RS-485 ¢ rpynnamu pacxogo-
MepoB (8o 32 wrT.), obpasys nokanbHyl MHPOPMALMOHHYIO CeTb. JNCTaHUMOHHBIN MHOPMALIMOHHBIN OOMEH C pacxogome-
pamu B TakOM Cly4yae peanusyeTcs NnocpeacTBOM nporpaMmmMHoro obecnedeHuns (ganee NO) BEpXHEro ypoBHSA C BCTPOEHHOW
NoaAepXKKOM cTaHgapTHoro npotokona ModBus RTU.

2.4 B 3aBMCUMMOCTM OT AMameTpa ycrnosHoro npoxoga(aanee y) YIP pacxogomepbl M3MepstoT 0OGbEMHBIN pacxos B
COOTBETCTBUM C AManasoHamu, NpuBeaeHHbIMY B Tabnuuax 1 u 2.

Ta6bnuuat
[vameTp yCNOBHOrO Pacxoa, M°/u
npoxona [y, Mm
MakcumanbHbIN, Quakc MepexoaHbin, Qn MuHMUManbHbIA, Quuu

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 5 400 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 20
1600 87 000 64 22
1800 110 000 72 25
Tabnuuya?2
3HauyeHune MakcumanbHoro pacxoaa Qmakc LleHa eaMHuubl Mnagwero paspsiaa,
mHauMuMpyemoro Ha gucnnee 3b
AnA pacxofa, M /4 o6bema, M°
Mpy Quake < 10 M3y 0,0001 0,001
Mpu Quakc>10 M4 1 Quakc <100 Mm%y 0,001 0,01
Mpu Quakc=100 M*/4 1 <1000 M*/y 0,01 0,1
Mpy Quakc=1000 M4 1 Quake <10000 M1y 0,1 1,0
Mpy Quakc > 10000 M*/y 1,0 10,0
MoTepun aasnexus, B MlNa, Ha MakcumanbHOM pacxoAe He NPeBbLILAloT:
- ans npeobpasosatenen YIP Oy 15-25 0,035;
- ans npeobpasosatenen YIP Oy 32-1800 0,010.

2.5 3b coepuHsieTcsa ¢ npeobpasoeatensamu YIP kabenem PK-50. OnuHa kabens ot 1 go 200 m.
2.6 Pacxogomepbl obecneunBatoT crieqylowmne pexvmMsl paboT:

a) pexum "Pabora”;

6) pexwvm "lMporpammunpoBaHue”.

2.7 Tpwn BKNIOYEHUN B CeTb PacXOAOMEpPbI yCTaHaBnNmBaTca B pexum "PaboTa”, B KOTOPOM OCYLLECTBRATCA M3Me-
peHue u CYNTbIBaHWE U3MEPUTENBHOW MHOPMaLMK 0BCnyX1BaOLMM NEepPCoHanoMm, a Takke NPOCMOTP apXUBHbIX NapameT-
POB ¥ AMarHoCTUYECKOM UHGOpMaLUK.

2.8 Pexwum "lMporpammupoBaHme” ncnonb3yeTcs npy npoBedeHun NePBUYHON U NEPUOANYECKUX NMOBEPOK, HACTPOWMKU
Ob nepep nyckom pacxogomepoB B paboTy Ha MecTe aKcnnyaTtauun. YcTaHoBneHve pexvma "lMporpammupoBaHve” A0MmKHO
OCYLLLECTBMSATECA C MOMOLLbIO NPaBUibHO BBEAEHHOIO Napons. Yncno BO3MOXHbIX YMCMNOBLIX KOMOMHaumMi napons — 1 000
000. PacxogoMepbl OOMKHbI MOCTYNaTb M3 npousBoAcTBa ¢ HynesbiM naponem 000 000. MNMpaBunbHO BBeAEHHBIN Naporb
OTKPbIBAET CMMCOK AOCTYMHbIX NapameTpoB Afst IMCTaHus.

2.9 [locTyn K peaakTMpoBaHMIO Y COXPaAHEHWIO YACMNEHHOMO 3HaYeHUS HacTPOEYHOro napameTpa OCyLLEeCTBNAETCs Kna-
BMLIEN “BxOA” NPV COEAMHEHHbIX MepeMbldkor KOHTakToB X6.3 n X.6.4 (pucyHok 5), 4OCTYN K KOTOpPbIM OrpaHnynBaeTcs
nnomompyemon BepxHewn Kpbilikon 3b.

2.10 B pexwume "lMporpammupoBaHne” B COOTBETCTBMM C [punoxeHnem A ycTaHaBnmMBaKOTCA M COXPAHSAIOTCA KO-
duumeHTbl HacTponku b, obHoBNsiEeTCS Napornkb.

2.11 TMuTaHue pacxo4oMEPOB OCYLLECTBMSETCA BTOPUYHBIM MCTOYHWKOM MUTaHWUSA MOCTOSIHHOrO Toka 24B (nanee —
W), NoaKnoYeHHbIM K CETU NEPEMEHHOIO TOKa HanpsikeHueM B ananasoHe ot 187 no 242B v yactoTon (50+1) . MNoTpeb-
nsiemasi pacxogomMepamu MOLLHOCTb MPU HOMUHANbHOM HanpsiXeHun ceTn He Bonee 5 BT.

2.12 Pacxogomepbl «OTAJIOH PM» ynosnetBopsitoT TpeboBaHusim FTOCT P 51649-2000 n TOCT P 51318.22 B yactu
3NEKTPOMarHUTHON COBMECTUMOCTMU.

2.13 Pacxogomepbl MMEHOT YaCTOTHO-UMMYIbCHBIN  BbIXO4 C U3BMEHEHWEM 4YacTOoThbl criefoBaHus umnynscoB ot 0 o
1000 Iy, nponopumnoHanbHON pacxoay XUAKOCTW, N aMnnMTyA0N BbIXOAHbIX MMNYNbcoB 5B Ha Harpyske He meHee 1 kOm.

MmeloTcs ncnonHeHs pacxoaomMepoB C AOMONHUTENbHBIM aHanoroBbiM BbIXOAHLIM CUTHANOM MOCTOSHHOrO Toka 4-20
MA Ha Harpyske He 6onee 400 OM, U3MEHSIOLLMMCS MPOMOPLMOHANbHO pacxody nsmepsiemMmon cpeabi.

2.14 MNpepenbl AonyckaemMow OTHOCUTENBHOM NOrPeLLIHOCTU PacXO4OMEPOB HE MPEBbLILIAT B 3aBUCMMOCTM OT Avana-
30Ha pacxoao0B 3HAYEHWI, yKa3aHHbIX B Tabnuvue 3.

Ta6bnuya3
1. OgHony4eBble pacxoaoMepbl Npu Bpe3ke ogHon napsbl M3l B anameTpanbHOM Unu xopaanbHoOMW nrnoc-
KOCTW.
Mpepenbl ponyckaeMoW OTHOCUTENbLHOM MOrpeLHocTu, %, npu
U3MepeHun:
OunameTp YIMP, Anana3oH name- pacxopa(o6bema) no
pacxoga no
MM HeHus pacxopa pacxopa(obvema) no YacTOTHO-
TOKOBOMY Bbl-
MHOUKaATOPY UMMYNbCHOMY Bbl-
xony xoRy
| (+1,0) (+1,0) (#1,7)
15-25 1l (+1,5) (#1,5) (+1,7)
i (+2,0) (+2,0) (*2,2)
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[ +1,5(+1,0) +1,5(+1,0) +1,7(+1,2)
32-150 I +1,5(+1,0) +1,5(+1,0) +1,7(+1,2)
I +2,0(+2,0) +2,0(+2,0) +2,2(+2,2)
[ +1,0 +1,0 +1,2
>200 I +15 +15 +1,7
Il +2,0 +2,0 +2,2

2. iByxny4eBble pacxofoMepbl Npu Bpe3ke AByx nap M3 B xopAanbHbIX NNOCKOCTAX.

[ +0,75(0,5) +0,75(0,5) +1,0(+0,75)
50-150 I +1,0(+0,75) +1,0(+0,75) +1,2(1,0)
I +2,0(+2,0) +2,0(x2,0) +2,2(+2,2)
[ +0,75 +0,75 +1,0
>200 I +1,0 +1,0 +1,2
I 42,0 42,0 +2,2

3. TpexnyyeBble pacxogomepbl Npu Bpe3ske Tpex nap M3l B anameTpanbHOW(oANH NyYv) n xopaansHoOn
nnockoctu(asa ny4a).

[ +0,75(+0,4) +0,75(+0,4) +1,0(+0,65)
80-150 I +1,0(+0,75) +1,0(0,75) +1,2(+1,0)
I +2,0(+2,0) +2,0(+2,0) +2,2(+2,2)
| +0,6 +0,6 +0,8
>200 I +0,75 +0,75 +1,0
Il +1,5 +15 +1,7

4. YeTbipexnyyeBble pacxogomMepbl Npy Bpeske YyeTbipex nap M3 B xopaanbHbIX NOCKOCTAX.

| +0,5 +0,5 +0,7
>200 Il +0,75 +0,75 +1,0
1] +1,5 +1,5 +1,7

MpumeyaHms.
1 B ckobkax ykasaHbl 3Ha4eHMs NOrpeLLlHOCTU Npu noBepke pacxogomepa no «MHctpykuun. F'CU. Pacxogomepbi-
CYETYMKN XKMAKOCTM yrbTpassykoBble MHoronyyesble STAJIOH-PM. Metoamka nosepku 3TIH.421364.002MMM»
MPOMMBHBEIM METOAOM, OCTarnbHblE 3Ha4YeHWs Npu NoBepke 6e3NnponNnBHLEIM METOAOM.
2 MNorpelHoOCTH yKasaHbl ANs Auana3oHoB o6bemHoro pacxoda Qmakc, Qn, QMuH:
I Qmakc /20 < Q < Qmakc
Il Qn < Q < Qmakc /20
IIQMuH < Q < Qn

2.15 Mpepenbl Aonyckaemow 0THOCUTENbHOW NOrPELLHOCTU 3MNEKTPOHHOrO G11oka COOTBETCTBYHOT:

- NPV U3MEPEHUN PA3HOCTU BPEMEHM PACNPOCTPAHEHMS YNIbTPA3BYKOBbLIX UMMNYNbCOB, %  +0,2;

- Mpu npeobpa3oBaHMKn pacxoda B YaCTOTHO-UMMYNbCHBIV curHan, % +0,05;

- Mpu npeobpasoBaHMKn pacxoda B TOKOBbIV curHan, % 10,2.

2.16 Pacxogomepbl yCTONYMBBI K UISMEHEHMIO NapaMeTpoB nuTatoLlen cetm no n.2.11.

2.17 MvHuManbHO-A0NyCTUMOE 3NEKTPUYECKOE COMPOTUMBIEHUE M3onsauun Lenern 3B, namepeHHoe B HOpMarbHbIX
KnMMaTnyeckux ycnosusix, He mexee 20 MOwm.

2.18 Ob ycTonuuB K BO3OENCTBUIO CMHYCcOMAanbHOW Bubpaumm yactotor ot 10 go 55 'y ¢ amMnnnuTyaon cMeLLeHnst He
6onee 0,35 mm (rpynna ncnonHenns N2 no FOCT P 52931-2008).

2.19 lMNpeobpasosaTtenu YIP ycTonumBbl K BO3AENCTBMIO CUHYcomuaansHowm Bubpaumm yactoton ot 10 go 55 Ny n am-
nNNUTygon cMmelleHunst He 6onee 0,35 mm (rpynna ucnonHexust N2 no FOCT P 52931-2008).

BubpoycToitumBocTtb npeobpasoBaTteneit YINP obecneynBaeTcs X KOHCTPYKLUMEN.

2.20 OB ycToMuMB K U3BMEHEHUIO TEMMEPaTypbl OKpyXatoLLero Bosayxa ot 5 go nntoc 50 °C.

2.21 CpepHsisn HapaboTka Ha OTKa3 pacxoOMEPOB C Y4ETOM TEXHUYECKOro 0OCNyXMBaHUS, pernameHTUpyemMoro Ha-
croswmum PQJ, coctaBnseT He meHee 60000 y.

2.22 MonHbIn cpegHuiA cpok cnyxbbl cocTaBnsieT He MeHee 12 neT.
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3 CocTaB

3.1 B cocTaB pacxooMepoB B 3aBUCUMOCTU OT UCMOSTHEHNS 1 KONMYeCTBa KaHanoB (TpybonpoBoaoB) BXOAST:
a) Ansa ogHonyuyeBbix pacxogomepoB OTAJIOH-PM:

- po 4yetbipex YIP c yctaHoBneHHbiMm M3rT;

- 9b;

- kabenb PK-50.

6) Ana aByny4deBbix pacxogomepoB OTAJIOH-PM:
- o aByx YIP c yctaHoBneHHbiMu M3,

- Ob;

- kabenb PK-50.

B) [Ins Tpexny4eBbix pacxogomepos STAJIOH-PM:
- oauH YTIP c yctaHoBneHHbimm M3I7;

- Ob;

- kabenb PK-50.
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r) Onsa yeTbipexny4yeBbix pacxogomepoB OTAJIOH-PM:
- oauH YTIP c yctaHoBneHHbimMm M3TT;

- 9Ob;

- kabenb PK-50.

) Ans BpesHbix pacxogomepo OTAJIOH-PM:

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

- kabenb PK-50.

3.2 KomnnekTHOCTbL MOCTaBkM NpMBOANTCS B Tabnuue 4.

Tabnuuyaéd
O603Ha4yeHne JOKyMeHTa HanmeHoBaHue 1 ycrnoBHoe 0603Ha4YeHue Kon-Bo, wr.
Pacxopomep- c4eT4uK ynbTpasByKOBOW MHOMOMy4YeBOM
OTAJIOH-PM B cocTase: 1
9TNH.421364.003 -9b
-VAP no 3akasy
-M3M no 3akasy
- kabenb PK-50 no sakasy
OTINH.421364.008 KomMnneKT MOHTaXHbIX YacTen no 3akasy
9TIIH.421364.003P3 PykoBOACTBO No 3KcnnyaTaumm 1
OTIIH.421364.002MI1 MHCTpYyKLMS no nosepke 1
9TIH.421364.00611C Macnopt 1

3.3 B komnnekT YIP MoryT BXOAMTb OTBETHbIE hNiaHLbl, MPOKNaaKu, Kpenex.
3.4 Mo pononHuTensHOMy TpeboBaHMIO 3aKasdrka B KOMMIIEKT MOCTABOK PacXoA4oOMeEPOB MOTYT ObITb BKITHOYEHbI Npe-
obpasoBaTenu uHTepdericos RS232 , RS485, USB.
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4 YCTpOMCTBO

4.1 CocTaB UCMOMHEHWUIA PACXOAOMEPOB M UX KOMIMEKTHOCTb NPUBEAEHDI B pasgerne 3.
[abapwuTHble, ycTaHOBOYHbLIE pa3Mepbl b cooTBeTCTBYHOT pucyHKy 1. Macca Ob He 6onee 2kr.

PucyHok 1 — FabaputHble 1 ycTaHOBOYHbIE pa3mepbl b

abapuTHble, yCTaHOBOYHbIE pa3mMephbl 1 Macchl NpeobpasoBaTteneit YIP cooTBETCTBYIOT PUCYHKY 2:

a) U-obpasHble YIP :

YcnoBHbIM anameTp fly, Mm | L, Mm, He Gonee H, mm, He Gonee Macca, kr, He 6onee
15 550 150 12
25 550 160 15

6) OgHonyuyeBble YIP ¢ yrnom ocu M3, paeHbiM 30 [pap,ycaM:
|

YcnoeHblit anameTp fly, Mm L, MM, He 6onee | Macca, Kr, He 6onee

32 280 11
50 350 14

-10-
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B) OgHony4eBble YIP ¢ yrnom ocu MN3r1, paBHbiM 45 rpagycam:

L |

YcnoBHbi guameTtp Oy, mm L, MM, He Macca, Kr, He
Oonee bonee
80 280 23
100 350 35
150 450 54
200 550 83

r) MHorony4yesbie YTP ¢ yrnom ocu N30 paBHbiM 45 rpagycam:

| L |

PucyHok 2 — MabaputHble pasmepbl 1 Maccol YIP

-11-
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YcnoBHbIn agnameTtp [y, Mm L, MM, He Gonee Macca,nlgé He bo-
80 280 24
100 350 36
150 450 56
200 550 85
250 660 115
300 750 155
400 850 230
500 950 370
600 1050 520
800 1450 810
1000 1550 1400
1200 1850 1700

4.2 KoHcTpykTueHO YTP coctouT 13 cTanbHomn Tpybbl, K Topuam KOoTopol npuBapeHsl ABa dnaHua no NOCT 12815-
80. B cpenHelt 30He TpyGbl HANPOTUB ApPYr Apyra noA onpeAeneHHbIM YIIoM nNpuBapeHbl Ba AepXaTerns, KoTopble cnyxar

Aana KpenneHna nan Yyepes NpoKnagkn nocpeacTtsoM cneunarnbHbIX raek.
[nsa obecneveHuns npaBUJIbHOCTU 3NTEKTPUYECKOIro MOHTaXa CoeaUHUTENIbHOIro kabenst PK-50 un MOHTUPYEMbIX MNbe-

3onpeobpasoBaTenen npegycMoTpeHa MapkmpoBka gepxarenen gatuukos M3l n kabens. MapkupoBka nponssogutcsa Ans
3NIeMEeHTOB, YCTaHOBJIEHHbIX MepBbiIMXA MO MOTOKY, U UMeEeT cneayrLllyo pa3HOBUOHOCTb B 3aBUCMMOCTU OT NOPAAOKOBOro

HOMepa ynbTpa3ByKOBOro fnyya, obpasyemMoro napow AaT4mKOB:

MepBbiv nyy Btopo#n nyy Tpetun nyy YeTBepTbin nyy

Oepxatenu
nan o

KaGenb /'
PK50

4.3 Ob BbINONHEH BO BMnaro3awulLeHHOM MacTMacCoBOM KOPMyce HAacTEeHHOro ucnonHenus. Kopnyc, Kpblwka, rep-

MOBBOAbI 1 Pa3beMbl UMEIOT PE3UHOBBIE YMITOTHEHWS.
Ob BLIMNONHEH NO OQHONNATHOMY MPUHUMNY. DNEeKTpUYeckMe coegnHeHs mexay ysnammu Ob ocyuiecTBnaoTca npu

NOMOLLM TMBKUX KIyTOB.
CTpyKTypHasi cxema pacxogomepa nprBeeHa Ha pucyHke 3.

-12-
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<
=
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& n3n2 T &
+® o £ =<
g < 4
n3nt ]
A
X1 X2| X3| X4
E ~—1~ ranbBaHOpa3BA3ka
=
<2 AHanorosas 4acTb CXeMbl
fRaR ]
y j <«— \ —> RS485
HauKaTop [«
BbluMCAnTENbHAA YaCTb CXEMbI
T - . %5
VYV Y v X5
1 2 3 4 1
MuTtaHne YacToTHo- TokoBbli
+24B MMMYSIbCHBIN BbIXOZ,
BbIXOZ,

PucyHok 3 — CTpykTypHas cxema pacxogomepa

4.4 KOHCTPYKTMBHO Ha OB pacnonoxeHbi:

Kionka & /“BXOIT”

JBYXCTPOUHBII
| Texcroblii nnmkarop |

Kuornka 9 / “BbIXO/1”

- KnaBvaTypa U3 2 KnasuLl —

«BbIXOAY);

[Meru (4 wrt.)
JUISE HACTEHHOTO
MOHTa)Ka

IepMOBBO/IBI /UISl OJKITIOUEHHS BHEIIHKX Leneii

"+ " (anbTepHaTMBHOE 0603HaYeHne «BxoA») U " = " (anbTepHaTuBHOE 0603Ha4YeHNEe

- OBYXCTPOYHBIN LWeCTHaauaTh paspsaHbli TEKCTOBbLIA UHOMKATOP;

- 8o 12 repmMOBBOAOB;

-4 netnun ana OCyLleCTBJ1IEHNA HACTEHHOIO MOHTaXxa.

-13-
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®PyHKUMOHANbHOE Ha3Ha4YeHne KnaBuvL 3aBUCUT OT pexuma paboTtel 35 (NPOCMOTP unNn pefakTMpoBaHue napameT-
poB) 1 cnocoba HakaTus Knaeuwm (OQUHAPHOE MK AONroBpeMeHHoe Goree 3 cek).

MpogomxuTensHoe Haxkatne n " ft " 6onee 3 cek. UMUTUPYET HaXXaTUE KNaBULLN «BXOAY.

MpogomkuTensHoe HaxaTune knasmwn " = " Gonee 3 cek. UMUTUPYET HaXaTUE KNaBULLN «BbIXOLY.

B pexume nameHeHuns (pefaktmpoBaHus) napameTpa:

Knasuwa " = " nepemelyaeTt Kypcop (MuratoLee none) Ha ogHy nosuumio BNpaBo M OT KOHLA CTPOKWU K ee Havany.
Knasuwa " €+ " meHseT 3HayeHme umdpbl (0—1—-2...—9—0), ykazaHHON KypCOPOM.

KnaBuiua «BxoAa» OCyLLECTBMSET BXOA B PEXUM peAakTMpoBaHUs napameTpa.

KnaBuiua «BbIXoA» OCYLLECTBMAET BbIXOA U3 pexuma peaaktupoBaHus ¢ dmkcaumen BBeOeHHbIX aHHbIX.

[dnarpaMmma nonb3oBaTenbCKOro NHTepdernca B pexmme NpocMoTpa NapameTpoB NpeAcTaBrneHa Ha pUcyHke 4.

 Bsoa napona_|

@ NAPOJIb J
»l 3

[ = a 7
>3 [ 000000. HacTpoiika
"Bxon” | > 36

== ( { pacxoaomepa

+5.328 +4.523 ' B
+11.23 +14.31 SIaeR. HROR napawerps| | PexamM |
- - B Y3 | ‘
@ | sepcwa Mo | 3 ‘ KaHane ‘ ‘ APXUB ‘

| A

A
Homep Bepcumn MO @ Tekyljee Bpems .
| STANOH_PM:1.311 {2010/06/09 12:51 @

- A pm— ——— T>3cek. "Bxon” - >3cek."sxop"
Z Ql1]/Q2) Q3|4 :
: @ @ Pacxos , M3/4
"@" | Ql =+5.3289
| KCnpor=000-000 J @ (vijvz v3 [va) .
KCnapam=000-000 06bem , M3
| V1= 0000000.109J

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

| B1 = 00000000.34

@

PucyHok 4 — [lnarpamma nonb3oBaTenbCcKoro nHTepdenca

Knasuwa " = " ocylecTBnseT CMeHy napameTpoB Ansd nHaukaumun. MNMpu nHgukaumm pacxoga Q1(Q2,Q3 vnu Q4)
KnaBuvLa «BXOA» OCYLLECTBIAET BXOA B PEXUM NPOCMOTpa “A0MNOMHUTENbHBIX NapaMeTpoB” B yNbTpa3BykoBOM kaHarne. MNpu
VMHAMKaLUUKM napameTpoB obbemMa n BpeMeH HapaboTKM KnaBuLla «BXOA» OCYLLECTBIISIET BXO4 B PEXMM MPOCMOTPa apXMBHbIX
[aHHbIX.

KnaBuwa «BbIXxoA» — BbIXOL U3 TEKYLLErO pexuma MHAMKaUMM B NpeablayLUmni.

TeKcToBbIN MHONKATOP COAEPXUT ABE CTPOKU NO 16 3HAKOMECT B KaX4oW 1 CAYXWUT ANS UHAUKaUUU N3MepuUTenbLHON
UHGOPMaLUK 1 cnyXebHbIX COOBLLEHMN.

Ons nogkntoveHuns 36 k YIP B HUXHe YacTu kopnyca, pa3MeLleHbl KNeMMbl 1 TepMOBBOAbI.

Homepa, o603Ha4eHne n Ha3HavyeHne KOHTaKToB pa3beémoB OB npeacTaBneHbl Ha pUCYHke 5.

Homepa u pacnonoxeHue KOHTakToB pa3bémoB B Ob npeacTaBneHbl Ha pucyHke 6.

-14-
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Ha3nayenune BbIBO0B Ha3nayenune BbIBO10B

pasbemoB X1 (V3 kanaa Nel)

pa3bemoB X2 (V3 kanaia Ne2)

Homep [ OGo3nauenue Homep [ OGo3HaueHue
Ha3znauenue Ha3znauyenue
KOHTAaKTa Lernu KOHTaKTa Henu
1 I12111- O6uwmii ITDIT1 1 I19I11- O6uwmii [13111
2 o111+ Curnan I12I11 2 M3I11+ Curnan 12111
3 I19I112- O6mwmii [12112 3 T12112- OO6wmuii [12112
4 12112+ Curnan [12112 4 [I2112+ Curnan I19I12

Ha3naueHnue BLIBOIOB

pa3bemoB X3 (V3 kanaia Ne3)

Ha3HnaueHue BbIBOJIOB
pa3beMoB X4 (Y3 kanaj Ned)

Homep | OGo3nauenue H Homep | O6o3Hauenue
a3HauCHUE Haznauenwue
KOHTaKTa LETH KOHTaKTa Henu
1 IIDI11- Oo6umii 12111 1 I1DI11- OO6umii [1D111
2 2111+ Curnan 12111 2 [12I11+ Curnan 12111
3 [2112- Oo6mwmit [12112 3 [12112- O06uwmii [T9112
4 [12I12+ Curnan [12112 4 [12I12+ Curnan [19112
H Ha3nayeHnue BbIBO/IOB
33"3%';("'56 BEIBONOE pa3bema XS5 (McnoJiHeHHe
paIkeMa ¢ TOKOBBIM BBIX0/10M)
Homep | OGo3nauenue H Homep | OGo3nauenue
KOHTaKTa LU asHaIcHHC KOHTaKTa Lenu Hasnaverue
1 4 qac“’":;;’r:z”"c“"m 1 i+t TokoBBII BEIXOT
2 3 “laCTOTl-:;:)P(lggl:);’anHblﬁ 2 GND_i O6uwii i
YacToTHO-UMITYJILCHBII
3 f2 BBIXO/1 2 3 - -
YacToTHO-UMITY/ILCHBIH YacTOTHO-UMITY/ILCHBIH
4 f1 BbIXOJ | 4 f1 BbIX0J1 |
5 GND f O6mmnii 1/2/3/4 5 GND fi O06uwmii f1
6 A Curnan RS485+ 6 A Curnan RS485+
7 B Curnan RS485- 7/ B Curnan RS485-
8 RX ITpuem 8 RX ITpuem
9 TX Iepenaua 9 TX Tepenaua
10 [ GND RS232| OGmmii RS232 10 [ GND RS232| OGumii RS232
Ha3nayeHune BbIBOI0OB
pa3bema X6
Homep | O6o3Hauenue
T enu Hasnauenue
1 IIuranue+ | BHeuinee nuranue
2 [Turanue- 3emiist MUTaHUs
3 GND 3emns Db(macca)
Pa3pemenue
4 [1POr IPOrpPaMMHPOBAH US|

PucyHok 5 — Homepa, o603HavyeHne 1 Ha3HauyeHne KOHTaKToB pa3beéMoB Db

-15-
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pasbeM HHAHKaATOpa
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ej nHTaHne "Ls
| yacos

X1 X2 X3 X4 X5 X6
| [ ]
0000 0002 2200 @220 ibqoeusa 200 0002
12(3 4

1234/[1234/[1234/[1234 6/78910 1234
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PucyHok 6 — Homepa v pacnonoxeHve KOHTakToB pa3bémoB B Ob

BapuaHTbl nnombuposaHus 36 npu BBoAe B 3KCNIyaTauuio NpuBedeHbl Ha pUcyHKe 7.

BapwmaHnt 1 BapumaHnT 2

\SONIC-TIME.ru

\Mnomb6a

Mnom6upoBaHue KpbiWKu NMnom6upoBaHue KpenexHoro
BUHTa

PucyHok 7 — BapuaHTbel nnombuposanns Ob

5 MpuHuun paboTbl

5.1 M3M 1 n 2, paboTatoLume NMoNepeMeHHO B pexuMe NpPUEeMHUK-U3nyyaTesb, CBS3aHbl BbICOKOYACTOTHLIM kabernem
PK-50 ¢ 3B, obecneunBatoLL MM NOCLINKY BO30YyXAaroLWmnx MMnynbcoB (pUcyHOK 8) Ha nbe3onpeobpasoBaTens, paboTaroLwmn B
pexume nsnyyartens, u npuem (ycuneHve n getektuposaHue) crabbix curHanoBs OT nbesonpeobpasosaTens, paboTaloLwero B
pexunme npnemMHuKa.
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PVIOyHOK 8 — BpeMeHHble gnarpaMmmel YNbTPa3BYKOBbIX CUTHANIOB pacxogomMepa

Mpn ABWXEHWM XMOKOCTM B TpybonpoBoAe NPOUCXOAUT CHOC yNbTPa3BYKOBOMW BOSHbI, KOTOPbIA NPUBOAUT K U3MEHE-
HWIO BPEMEHMW pacnpocTpaHeHus ynbTpasByKoBoro curHana (ganee — Y3C): no notoky »xwugkoctu (ot M3M1 k N3lN2) spems
NPOXOXAEHUSA yMeHbLUaeTcd, a NnpoTus notoka (ot M3M2 k M3MN1) — Bo3pacTaeT (pMcyHoK 8). PasHOCTb BpeMeH npoxoxae-
HMa Y3C yepes XnakocTb No HanpaBneHWo U MPOTUB HanpaBeHWs NoToka NponopumMoHanbHa CKoOpocTu noToka V 1, cneno-
BaTenbHO, 06 beMHOMY pacxoay Q.

Mo nony4eHHbIM curHanam ¢ nbesonpeobpasoBaTenert paccUnTbIBAOTCA: BpeMs NpoxoxaeHus curHana ot M3M1 go
M3MN2, pacxoa, HAaKOMNMEHHbIV 06BbEM XUAKOCTM U 3HAYEHUE YacTOTbl BLIXOAHOMO CUrHana, nponopLuuoHansHoOro pacxoay.

BbluncneHHble Takum ob6pa3om napameTpbl, NponopuuoHanbHble pacxoay, o6bemy 1 BpeMeHU, NoAarnTCs Ha TEKCTO-
BbI gUCNNen aAns oTobpaxeHusi.

5.2.1 MpuHUMN OEenCcTBNS pacxoqoMepOB NOSACHAETCS PUCYHKOM 9:

usny4amerib Loc
(npuemHuK) < >
La
rarit ~ .

™,
N 19612

npueMHuUK
(uanyyamernp)
PucyHok 9 — MpuHUMn gencTemsa pacxogomepoB

CKOpOCTb pacrnpoCTpaHeHUs1 yNbTPa3BYKOBOrO CUrHana oT M3ny4yaTens 40 MPUEMHUKA B >XWOKOCTW, 3aMONHSIIOLLEN
TpybonpoBoa, npeacTaBnsieT cobon CyMMy CKOPOCTEN ynbTpasByka B HEMOABWXHOW BOAE U CKOPOCTM MoToka BoAbl V B npo-
eKuMn Ha paccMaTpuvBaemMoe HanpaerneHne. Bpems pacnpocTpaHeHnnst ynbTpasByKoBOro uMnynbsca ot M3 1 k 2, t1, n ot M3MN
2 Kk 1, t2, 3aBUCUT OT CKOPOCTU ABWXKEHMS BOAbI B COOTBETCTBMM C dhopmynamum (1), (2):

L, -L, L
= + .
e C, +V -cosa

a

@
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L, -L, L,

+ )

G, C, -V -cosa
roe t1, t2 — Bpemsa pacnpocTpaHeHns yrnbTpasByKOBOro MMMynbca no NoToKy U NMpOTUB NOTOKA, C;

Lg — paccTosiHne mexay MmembpaHamu nbe3onpeobpasoBaTtenei, MM;

La — pnuHa akTMBHOW YacTh aKyCTUYECKOro KaHana, Mm;

Co — CKOpOCTb ynbTpasByka B HENOABWXHOW Boae, M/C;

V — ckopocTb ABuxeHus xuakoctn B YTP, m/c;

a—yron mexagy ocamu Tpybonposoaa u gatyunkos M3rT, °©.

5.2.2 B pacxopgomepax Ucnonb3yeTcsi METOA NPSAMOro BbICOKOTOYHOIO M3MEPEHUS BPEMEHN PacnpoCTpaHEeHNs KaxX-
poro Y3C ot ogHoro N30 k apyromy.

M3 dpopmyn (1) n (2) nonyyaem cneaytowme dpopmynel Borancnenus (3), (4) n (5):

At-C°

|
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t

)

2

- 2-L,-cosa’ ©
At =ty —ty; @
At-C,° .
V=" ®)
2- Lo

roe At — pasHocTb BpeMeH pacnpoctpaHeHusa Y3C no noToky U NpoTUB NOTOKa;

Loc — oceBasi 6a3a akyCTUYECKOro KaHana, Mm.

M3 cbopmynel (3), yMHOXasa cpegHio CKOpOCTb notoka V Ha cedeHue Tpybonpoeoaa D, nonyvyaem 3HavyeHue pacxo-
Aa Bogbl Q, npoTekaroLero B MecTe yCTaHOBKM Nbe3onpeobpasoBartenei:

Q:7Z'°D2°KK.A1°C02
4 2l ©

roe D — guameTtp TpyGonpoBoaa Ha MecTe yCTaHOBKM Nbe3onpeobpasoBartenei, Mv;

Kk — KO3(hpnLMEHT KOppeKLnn.

KoadhdpuumeHT koppekumn Kk paccuntbiBaetca no «MHctpykumsa FCU. PacxogomMepbl-CHETUYMKN XUOKOCTU ynbTpa-
3BykoBble MHoronyyesble QTAJNIOH-PM. MeTtoauka nosepku 3TJ/1H.421364.002MMM» n siBnseTca nporpaMMyMpyeMbIM napa-
METPOM.

M'mppoanHamuyeckun koacpduumMeHT npeacTaenseT cobor OTHOLWEHME CPedHEeN CKOPOCTM MOTOKA >XUOKOCTU B TPY-
©onpoBoae k CKOPOCTU MOTOKa XNAKOCTM V, yCpeaHEHHOW BAOMb YNbTpa3ByKoBoOro nyda. OH aBTOMaTU4ECKN BbIYUCNAETCS
Ha OCHOBE BBE[EHHbIX 3HAYEHUI LLIEPOXOBATOCTM CTEHOK Tpybonposoaa (ans ogHony4vesbix YIP), BHyTpeHHero guameTpa
TpybonpoBoaa, U3MEPEHHOIO 3Ha4YEHUSI CKOPOCTM NMOTOKA.

5.2.3 NameHeHne ckopocTu pacnpocTtpaHeHust Y3C B paboyert XUAKOCTU, CBA3AHHOE C M3MEHEHWEM TeMnepaTypbl,
OaBneHus N/Mnm coctaBa XUAKOCTU, BBUOY HEM3MEHHOM ANMHbI aKyCTUYECKOro TPakTa, YYUTbIBAETCS B pAaCXO4OMepe NyTeM
onpeaeneHns akTuyYeckor CKOPOCTM yNbTpasByka, paccYMTaHHOM No dopmyne:

2
2-L
Cl= = )
t,+t,

5.2.4 O6bem xungkoctn V 3a nHTepsan BpemeHu T onpenensieTcs B COOTBETCTBUM C (HOPMYIIONA:

)
V=[F()-dt, @
0

5.2.5 B pacxogomepax OAHOMY4YeBOro MCMNOSNTHEHMSIHA OauH TpybonpoBoA ycTaHaBnmBarTca ogHa napa Ml (pucy-
Hok 10).

13111

1] 1V]
l-iiays - .

PucyHok 10 — Monoxenne nap M3l ana ogHonyyYeBbIX pacxogoMepoB
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Mpun 3TOM M3mMepeHHOe 3HaveHne pacxoda B TpybonpoBoae BblYMCASETCs No opmyne:

Q :W1 ’ Ql’ 9)
roe W1 — BecoBou koacpduumneHT ansa napsl N30 (nyya);
Q1 — pacxoa, U3MepeHHbI no nyyy 1.

5.2.6 B pacxogomepax ABYXIy4eBOro UCMOMHeHWs Ha oauH Tpybonposoa ycTtaHasnusatoTcs Ase napel M3 (pucy-
HoK 11).

X~0.5-R
PucyHok 11 — MNonoxeHune nap M3 gnsa AByxny4YeBbIX pacxo4oMepPOB

Mpv 3TOM U3MepeHWe pacxofa no KaxaoMmy Nyyy BEAETCS HE3aBMCKUMO, a U3MepeHHoe 3HayYeHue pacxoda B Tpy6o-
NpoBofe BbIUMCMIAETCA Mo dopMyne:

Q :W]_ : Q]_ +W2 : QZI (10)
roe Wl,W2 — BecoBble kK0ahdumLmeHTbl Ans kaxaon napbl M3l (kaxgoro nyya);
Ql, Qz_ pacxofn, U3aMepeHHbIn No fny4vy 1 1 nydy 2 COOTBETCTBEHHO.

B pacxogomepax Tpexny4eBoro MCnonHeHnsa Ha oauH TpybonpoBsoa ycTtaHaenmeatoTcs Tpy napsl N30T (pucyHok 12).

1-ii 1yq
2-it 1y4

3-if 1yq

X~0.7-R "M X~0.5*R - 1151 BepCHH ¢ pe3epBHPOBaHHEM JIydei
PucyHok 12 — Monoxenne nap M3 gna TpexnyyeBbiX pacxogomMepoB

[pn aTom namepeHne pacxoga no Ka>XgoMmy nydy Begetcda He3aBMCMMo, a USMepeHHoe 3Ha4YeHne pacxona B pr60-
npoBoae BblHUCAETCA NO d)opmyrle:

Q=W, -Q +W,-Q, +W,-Q,, ”
roe W1’ W2, W3 — BeCcoBble k03 nUMeHTbl anga kaxaon napsl MM (npy pasmewennn asyx nap Mal no xopaam u

O[HOW Napbl MO LEHTPY B COOTBETCTBUM C MHCTPYKLIMEN MO MOHTaXY).
B pacxogomepax YeTblpexsly4eBOro UCMoHeHUs Ha OoAvH TpybonpoBoA yCTaHaBMNMBAOTCH YeTbipe napbl 4aTYMKOB
(pucyHok 13).
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XI=03-R; X2=0.8-R.

PucyHok 13 — MNonoxexune nap M3l gnsa yeTbipexiyyeBbIX pacxo4oMepoB

Mpn aToM namepeHune pacxoga no KaXgomy nydy BeneTcd He3aBnMCuUMo, a UsMepeHHoe 3Ha4YeHne pacxona B TDY60-
npoBoae Bbl4UCIAETCA No cbopmyne:

Q=W -Q +W,-Q, +W, -Q; +W, - Q,, 12)
roe Wl, W4, Wz’ W3 — BecoBble koapduumeHTbl Ana kaxaow napel M3 (npu pasmelennmn NM3A no xopaam B cooT-

BETCTBUM C UHCTPYKLIMEN MO MOHTaXY).

MpumMeyaHue — YUCNEHHbIE 3HAYEHNS! BECOBbLIX KO3(PULMEHTOB Ans kaxaoro Y3C kaHana paccunTbiBaeTcs Ob aB-
TOMaTWYeCKM B 3aBWCUMOCTU OT BBefeHHOro B OB reomMeTpuyeckoro CMeLleHust fyda OTHOCWUTENbHO LiEHTpanbHoOW ocu
YMP.

5.2.7 3HayeHune pacxoga onpeaenseTcs npu BbINOMHEHWUWN YCNOBUS:
Q =0Q, (13)
oTC

3
rae Q  — MUHMMAanbHOe 3HayeHue pacxoaa (HKHSAA oTceyka), M /u;
omc

3
Q - TekyLlee 3HayeHue pacxoda, M /4.

PekomeHayemoe 3HauYeHmne HIKHE OTCEYKN COOTBETCTBYET CcKOpocTh noTtoka 0,035 m/c.
Ecnun BbinonHseTcst ycrosne Q < Q , TO B pacxofoMepax M3MepeHHOe 3HaYeHne pacxoaa NpyMpaBHUBAETCS K HYIHO,
oTC

npekpawarTca HakonneHne obbema 1 Bblgada MMNynbCOB Ha yHMBEpPCarbHOM BbiXo4e, a TOK Ha BbiXxo4e CTaHOBUTCA paB-
HbIM HWXHEMY 3HAa4YeHUI0 AnanasoHa.

Mpw BbINONHEHUM ycnoBus Q > Q  M3MepeHne pacxofa NPoAoIKaeTcsl, HO 3HaYeHne pacxofa CTaHOBUTCS PaBHbIM
max
BEPXHEMY 3HAYeHMIo amanasoHa Qmax.

6 YkasaHusi mep 6e3onacHocTu

6.1 V\cTo4HMKaMKM onacHOCTU Npu NPOM3BOACTBE, UCMbITAHKSAX, YCTAHOBKE U 3KCMyaTaLumn pacxo4oMepOB SBMSATCA
3NEKTPUYECKUIA TOK U Xuakas cpefa, Kotopasi HaxoauTcs NoA AaBNeHWeM U Npu BbICOKOW Temneparype.

6.2 CornacHo NOCT 12.2.007.0-75 pacxogomepbl OTHOCSTCS K knaccy |l.

6.3 MNonHas repMeTUYHOCTL Kopnyca npeobpasoBatens YIP , nsonauus TokonpoBoasaLwmux Lenen, NpoYHOCTb Kpen-
NeHMs Npu yCTaHoBKe Ha obbekTe obecneunBatoT 6€30NacHOCTbL UCMONBb30BaHUSA PACcXO4OMEPOB.

6.4 Bo Bpems wucnbiTaHWA pacxogoMepoB cregyeT cobniogaTte obwwme Tpeboanust G6esonacHoctn no FOCT
12.3.019-80.

6.5 Mpu ncnonb3oBaHUM pacxogoMepoB creayeT cobnoaats "MpaBuna TEXHUYECKOW 3KCMyaTaumMu 3neKkTpoycTa-
HoBOK notpebutenen” u "MpaBuna TexHWKM Ge30MacHOCTM NpW 3KCMnyaTauuym 3NEKTPOYCTaHOBOK noTpebutenen" ons
aneKkTpoycTaHoBOK HanpsbkeHnem go 1000 B.

6.6 CornacHo "lMpaBunam TexHukM 6e30nacHOCTU NpY 3KCNNyaTauun anNeKTpoycTaHOBOK NoTpebuTtenen” k pabote ¢
pacxogomMepamu AonyckaeTcs nepcoHan He Huxke |l knaccurkaumoHHOM rpynnbl No TeEXHUKe 6e30nacHOCTY.

6.7 HeobxoouMo OTKMYATL 3MEKTPUYECKOE MUTAHME B Chyvae ycTpaHeHus aedbekToB npeobpasosatenen YIP,
3aMeHbl y3r0B.

6.8 MNepen npoBefeHvem paboT Ha TpybonpoBoae HeobxoaAnMO yb6eanTbCa C NMOMOLLBI0 M3MepuTensHoro npubopa,
4yTO Ha TpybonpoBoAe OTCYTCTBYET ONACHOE AMS XKMU3HW HanpsbkeHWe NepeMeHHOro U NOCTOSIHHOIO TOKa.

6.9 Tonbko NpU NOMHOM OTCYTCTBUWM BHYTPEHHErO AABMEHUS [OJMKHbI OCYLLECTBNSATLCA 3aMeHa, OTCOeANHEHME U
npucoeanHeHne npeobpasoBatenei YIP oT Tpy6onpoBogHON MarucTpanu.

6.10 MNpu paboTe ¢ namepuTenbHBIMU NpUBOpamn 1 BCrioMoraTernbHbIM 060pya0BaHMEM OOMKHbI cobnoaaTbest Tpe-
©oBaHuA 6e30MacHOCTU, OFOBOPEHHBIE B COOTBETCTBYHOLLUNX TEXHUYECKUX OMUCAHUAX U MHCTPYKUMSIX MO 3KCMyaTauumn npu-
MeHsieMbIX NPMBOPOB.

6.11 MoHTax n gemoHTax YIP, ero nsrotoBneHne Ha TpybonpoBoAe AOMKHbI NPOU3BOAUTLCS B COOTBETCTBUM C
npasunamu 6es3onacHoro BeaeHns paboT, COOTBETCTBYIOLLMMM KaTeropum gaHHoro Tpybonposoaa.

6.12 lMycko-Hanago4Hble paboTbl AOMKHbI MPOU3BOAUTLCSH MOHTaXHbIMU Bpuragamu, 3HaKOMbIMK C AOKYMEHTaUmMen
Ha pacxooMep 1 BcrnomoraTensHoe 06opyaoBaHue.
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6.13 MoHTax, nyck pacxogomepa OOMKHbl OCYLECTBSATLCA NMUaMn, UMEIOLLMMM NPaBo Ha npoBedeHne paboT Ha
AneKTpoycTaHoBKax € HanpshxkeHnem o 1000 B.

6.14 3anpellaeTca MoHTax 1 gemoHTax YIP Ha gencreyowem TpyGonpoBoae Npy HanMuyum B HeM OaBIeHus.

6.15 3anpelyaeTtca Npon3BOAMTb NOAKMOYEHUS K OB npu BKNIOYEHHOM NUTaHUK.

7 MoproToBKa K paboTe

7.1 NoaroToBKa U3Aenus K MOHTaxYy.

7.1.1 O6Lwme ykasaHus.

Mepen Hayanom paboT Heo6X0AMMO BHUMATENbHO U3YYNTb AAHHYH MHCTPYKUMIO.

B cnyyae ecnu 3b Haxoguncst B yCnoBusx, OTNNYHbLIX OT pabounx, Heo6xoanMo BblaepKaTb ero B TpaHCMOPTHOW yna-
KOBKe B TeyeHue 3 u.

[Mocne BCKpbITUSA TPAHCMOPTHOW YNaKOBKM NPOBEPUTL KOMMIEKTHOCTb HA COOTBETCTBUE pa3geny «KoMnneKkTHOCTbY.

OcMOTpeTb BCe COCTaBHbIe YaCcTy pacxo4oMepa.

OB, YTIP, MN3rl, kabenu He AOMKHbI UMETb MEXaHUYECKNX MOBPEXAEHUN.

7.1.2 TpeboBaHusi kK MecTy ycTaHoBku YT1P.

B wmecte yctaHoBku YTP gomkHbl cobnogaTtbes cnegytowime TpeboBaHUs U ycnoBus:

- BO3MOXHOCTb M3MepEeHMs NapamMeTpoB TpyOonpoBoaa B yCNOBUSIX AKCMyaTaumu;

- AaBMNEHUE XUOKOCTU U PeXUMbI 3KCyaTaummu TpybonpoBoaa UCKMo4valT razoobpa3oBaHue;

- B TpyOONpoBoOAe He JOIMKEH CKannmMBaTbCs BO3AYX;

- Tpy6onposopg B MecTe yctaHoBku YIP Bcerga nonHOCTbIO 3aMOfHEH XUOKOCTBIO;

- OTCYTCTBYHOT, NGO MUHMManbHbI NyNbCaLny U 3aBUXPEHUS XKNOKOCTU.

MecTto yctaHoBku YTP pomkHo obecneudmBaTh yaobcTBo obecnyxmeanHus. B cnyyae, korga Tpy6onpoBog NponoxeH B
3emne, MecTo yctaHoBku YIP Heobxoanmo obopynoBaTh Cyxow KaMepow.

Pa3mepbl cyxmx kamep 3aBUCAT OT AvameTpa TpybonpoBoaa v A0mkHbI 06ecneynTb BO3MOXHOCTb paboTbl BHYTPU Ka-
Mepbl.

YctaHoBky YIP npou3BoavTb B BEPTUKANbHOM, FOPM3OHTaNbHOM WM HaKMOHHOM TpybonpoBodax Ha BOCXOOALLEM
noToke Taknum obpasom, 4Tobbl NCKTYanack BO3MOXHOCTb BblNaAeHWs ocagka u3 Boabl Ha noBepxHocTb M3M (pucyHok 14).

YNP fy15,25

YIMP Oy32-1800

PucyHok 14 — MoHnTax YTP Ha TpyGonposoae

[Mpu ropusoHTansHOM nonoxeHunn Tpybonposoaa obecneynts ropn3oHTanbHOE PacnonoXeHre NoCKOCTM OCKu Aepxa-
Tenew ¢ 4ONyckamm Nno yrram B COOTBETCTBUM C PUCYHKOM 14,

Mpu moHTaxe YTIP Heobxoanmo obecneunTs NpsiMonuHenHbIe yd4acTku Tpybonposoaa ao MM n nocne AnvHom B co-
OTBETCTBUM C pUCYHKOM 15 (B ckobkax ykasaHbl 3Ha4eHus1 anst MHorony4vesbix YIP).
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B ckobkax YKa3aHbl 3Ha4eHUs Ans MHOrony4eBbIX pacxogqomepos
PucyHok 15 — [nnHbI NPAMONUHENHBIX y4acTKOB

Ona YMNP Oy<32mm TpeboBaHUs K ANVHE U LLIEPOXOBATOCTU NPSAMbIX y4aCTKOB OTCYTCTBYIOT.
TpybonpoBog AomkeH 6biTb NOCTOSAHHO 3anofiHEH BOOOW AaXe Mpu OTCYTCTBMM NOTOKa ¢ obecneyeHnem ycroBus nc-
KITlo4EeHUS BO3MOXHOCTU 0bneaeHeHus xuakoctu B YIP.
Mpu nosTopHOM MoHTaxe YIP (nocne nepwoguyeckon nosepku) obecneuntb npexHee nonoxexune YINP oTHocuTenb-
HO HanpaereHNs1 U3MEPSIEMOro NOTOKa.
7.1.3 TpeboBaHus kK MecTy ycTaHoBku Ob.
Temnepatypa okpyxatoLlen cpeabl anst 3b — ot 5 go 50°C.
Ob He gomkeH noaBepraTbCst MHTEHCUBHOMY COSTHEYHOMY o06nyyeHuto. K OB gomkeH ObiTb obecnedeH cBOOOAHbIV
[OCTYN CO CTOPOHbI OPraHoB YrpaBneHus.
Ob MOHTMpOBaTL Ha paccTosHUKU, obecneYnBatoLLLEM NOAKMYEHNE COeaMHUTENbHbIX kKabenen oT M3l Heobxoanmon
AnuHbl (He 6onee 200 m).
MecTo yctaHoBkM OB fomKHO GbITb 060PYA0BAHO ABYXMOMOCHOW PO3ETKOW, NOAKIIOHYEHHOW K CETU NEPEMEHHOIO TOKa
HanpshxeHnem 220 B.
[nuHa Tpacckl npoknaaku kabenen ot 1 go 200 M.
7.1.4 O6wme TpeboBaHwus.
Mpu npoBegeHnn cBapoyHbIX paboT Ha Tpybonposoae BO6NM3n CMOHTUPOBaHHOIO M3MEPUTENbLHOTO yyacTtka (nnu YT1P)
Heobxoammo oTcoeauHnTb kabenu ot MN3I nnn pasvem ¢ kabensamum M3l ot Ob.
He pexkomeHnpyeTcs:
- yCTaHaBnuBaTb pacxooMepbl BOMM3nN MecCT, rae 4acTto Npon3BOAATCS CBAapOYHble paboThl;
- nogkrntoveHne K ogHon ¢ Ob anekTpuyeckor hase o6opynoBaHNSA, CO30AKOLENO ANEKTPOMArHUTHBLIE MOMEXU;
- OCYyLLECTBNATL Npoknaaky kabenen ot pasHbix OB Ha paccTosiHum meHee 0.2Mm.
7.2 MoHTax
7.2.1 MNMepeyeHb cpeacTB N3MepeHnii 1 NPUCNoCcoBeHNA, peKkoOMeHOYyEMbIX AN NPUMEHEHUST MPU MOHTaXe pacxono-
MepoB, npueeaeH B MpunoxerHun b.
7.2.2 MoHTax pacxogoMepoB BKITHOYaET B ceds:
- nsrotoenenne YIP (npu noctaeke 6e3 YIP);
- MoHTax YT1P;
- MOHTax Jb;
- Npoknaaky kabens;
- npucoeauHeHue kabens k M3,
7.2.3 NarotoeneHue YIP (npu noctaeke 6e3 YIP).
7.2.3.1 B npouecce narotoBnexHve YIP npov3BoanTb U3MEPEHMUS CrieayloLmnx NMHENHO-YITOBbLIX NapamMeTpoB B CO-
OTBETCTBUM C Nopsaakom u npasunamm no ATN1H.421364.001MTM1:
- TONWWHbI CTEHKKM Tpybonposoaa H, mv;
- BHyTpeHHero anameTpa Tpybonposoaa Dg, MMm;
- CMEeLLeHNs OCU aKyCTUYECKOro KaHana OTHOCUTENbHO LieHTParnbHOWM ocu Tpybonposoaa y, MMm;
- yrra HakrnoHa OCu aKyCTUYeCcKoro KaHana o, °;
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- paccTosiHMA oceBor H6asbl yNbTpasByKOBOroO nyya Loc, MM;

- paccTtosHua mexay M3l Lg, mm.

7.2.3.2 lNMepekpbITb 3aABWXKKaMu y4yacTok TpybonpoBoga u cnmTb Bogy. O4ucTUTb MOBEPXHOCTb Ha NpeanonaraeMom
ONs BPes3Kn yvacTke OT rpsasu, U3onaummn, NoKpuITUS 1 T.N. 40 MeTanna.

PasmeTuTb 1 Bbipe3aTb B TPy6ONpoBoAe y4acToK ANVHOM L B COOTBETCTBMM C PUCYHKOM 2.

BbipesaHHbI y4acToK UCMONnb3oBaTh B Ka4ecTBe 3aroToBku Ans nsrotosneHuns YIP.

O4YMCTUTL BHYTPEHHIOK NMOBEPXHOCTb 3aroTOBKW OT rPSA3M, pXKaBUMHbI, OTAIOXEHUS 1 T.N. A0 MeTanna.
MpumeyaHme - JonyckaeTcs B ka4eCTBE 3aroTOBKM UCMONb30BaTb HOBYIO TPyOy TOro e AvameTpa.

7.2.3.3 N'amepuTb TONLLMHY CTEHKM TpyGonposoaa H.

7.2.3.4 Onpepenutb HapyxHbli anameTp DH TpybonpoBoga no popmyne:

DH=DBH+2-H, (14)

roe DBH — BHyTpeHHU anameTp Tpybonposoaa.

7.2.3.5 HaHecTn pa3meTku Ha Bbipe3aHHbI y4acTok Tpybonposoda B COOTBETCTBUM C pUCYHKOM 16. [ns kaxgoro ny-
ya YTP pa3meTky nponssoauTb oTAenbHO. Konnyectso nyyen onpepensetca Tunom YIP: oguH nyy ans ogHonyyesoro (aa-
nee - YMNP1), aa nyya ansa asyxnyyesoro (ganee -YIMNP2), Tpu nyya ansa tpexnyyesoro (fanee - YMNP3) n yeTbipe nyya ang
yeTbipex nyyesoro (nanee -YIP4).

MnockocTb 2 5
MnockocTb 1 U3ameputenbHbIN

PucyHok 16 — Pa3veTka 3arotoBku YIP

Mpn HaHeceHWN pasmMeTKW BbINOMHUTE CREeAyoLLMe YCIOoBUS:

- MIMHUN pasMeTKM He JOIMKHbI CoBNagaTe CO CBapHbIMU LUBAMU;

- MeCTO pa3MeTKn AOMKHO ObiTb yAaneHo Ha AOCTaTOYHOEe PacCTosiHME OT CTEH W NPOYMX MPEensiTCTBUM, CNOCOOHbIX
nomewlaTb AaneHenwnm pabortam.

[MpoBecTn ¢ nomoLbo Npodunsa annHon He meHee 1y, MetoLero ABa nnockonapanneneHoix pebpa (wsennep, yro-
nok u T.4.), oceByto nuHmio (AB) B ynobHom onsa ganbHenwen pasmeTku MecTe.

Mpu HaHeceHnn pasMeToK NCNOrb30BaTh PACCTOSHMSA B COOTBETCTBUM € Tabnvuen 5.

Tabnuyab
CmelleHue AB AC;BD CE;BF Tun KonuyecTtBO
nyya yne pa3mMeyvyaeMbix
nyyen

0 YMP1,3 1

0,5-R YMP2 2

0,707-R YMP3 2

0,309-R YMP4 2

0,809-R YMP4 2

Ha HaHeCceHHOW NHUKU C NOMOLLBLIO PYNETKM pa3meTuTb oTpe3ok AB.

MpoBecTn 4epes Toukn A 1 B ¢ nomMoLLbio rMBKOM MeTanmnMyeckon NeHTbl (MUHenkn, pynetku n 1.4.) nuHun AC n BD,
nepneHanKynsipHole nuHum AB.

B nnockoctn 1 Ha HaHeceHHoW nNHUK AC € NOMOLLBIO pyneTkn pasmeTuTb oTpesok CE.

B nnockoctn 2 Ha HaHeceHHoW NHUK BD ¢ NOMOLLbIO pyneTku pa3MmeTuTb oTpe3ok BF.

7.2.3.6 C nomoLubto nonow cpesbl ¢ gnameTpom 25 MM nog yrrnom 45 rpagycoB Bbipe3aTb OTBEPCTUS MO LeHTpaMm To-
yek E n F. ObpaboTaTb nony4eHHbIe OTBEPCTUSA — 3a4YNCTUTb KPOMKU, yAanUTb OKanvHy, CHATb 3ayCeHUbl.
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7.2.3.7 Npueapky aepxatenen N3l Ha TpybonpoBoa NpOM3BOANTL C MOMOLLBI NPUCNOCOONEHNS AN CBapky (LUTaHra
MOHTaXHas C ravikamu u wamnbamm), kotopoe obecneymBaeT Tpebyemoe B3auMHOE pacnonoXxeHne gepxartenen OTHOCUTEb-
HO Apyr Apyra.

LtaHra narotaBnueaeTcsa 13 yrnepoancTon cTtanu u AomkHa 6biTb poBHOW 1 oTLwNMdoBaHHON. MponssoanTe paboTsl
C M30rHYTON LUTaHron He gonyckaeTcs. [innHa WwraHr 3aBucuT oT AvameTpa Tpybonposoaa v yrra Bpeskn 4aT4MKOB.

PekomeHayeTca nopabotaTh onopHyo noBepxHOCTb Aepxatenen M3l B cooTBeTCTBUM ¢ 0OpasytoLLen NOBEPXHOCTbIO
TpybonpoBoaa, Ha KOTopom ByaeT Npon3BeaeH MOHTaxX.

YcTaHOBUTb iep)KaTenu Ha LITaHry, MakcCumarnbHO COBMECTVB UX MOBEPXHOCTU C TpyOONpoBOAOM NyTeM UX NOBOPOTA,
N 3aKpenuTb UX rankom.

MpuxBaTTb CBapKon AepxaTenb B OQHOW U3 ToyeK. [pOBEPHYTb LUTaHry BOKPYr CBOEW OCW, OTKOPPEKTUPOBATL Yror
HaKfoHa LWTaHrn, NPUXBaTUTL CBAPKOW APYrov AepxaTernb B O4HON 13 Toyek. [lanee npouecc noovyepeHon NpUXBaTKu Kax-
[0ro Aepxartens npou3sBecTy B YeTblpex AvameTparnbHO-MPOTUBOMOMOXHBLIX Toukax (kpectoobpasHo). lNMocne npuxeaTtkv B
Kaxkoow TouKe AenaTtb naysy Ans ocTbiBaHWA MeTanna B Mectax cBapku. [1oBTOpUTL Takyto onepauuio Ha KaaoM aepxartene
B NPOMEXYTOYHbIX AMamMeTpanbHO-MPOTUBOMNOMNOXHBIX YETbIpEX TOYKaX, Aenas BblAepXKY C Lernbio OCTbIBaHUSA MeTanna.

Y6eamsLunCh B NpaBUbHOCTU NPeABapuUTENbHOM CBapKU NPUCTYNUTL K OKOHYaTEeNbHOMY NpUBapuBaHuio LBa, NOCTO-
SHHO coBepLUas konebaTenbHo-BpallaTenbHble ABWKEHWUS LUTAHTU BOKPYr CBOEW OCU AN YCTPaHEHUs] BO3MOXHbIX MEepPeKo-
COB.

Mpu dnaHueBom coeanHeHumn YTP ¢ TpybonpoBogom ¢ 06oux CTOPOH 3aroTOBKM NMpuBapuBaloTcs dnaHubl, obecne-
YnMBasi COOCHOCTb W NIIOCKOMNAaparnnenbHOCTb KOHCTPYKLUN.

[MpumeyaHne — ceapka anemeHToB KOHCTPyKuun YTP gormkHa ocyllectBnsaTeca B cootBetcTBum ¢ TOCT 16037-80
«CoeanHeHns cBapHble cTanbHbIX TPy6onpoBoaoBy.

[Mpn Heo6XxoAMMOCTY BHYTPEHHSSA 1 BHELLHAS noBepxHOCTH YTTP okpalumBalTca aHTMKOPPO3NOHHON aManbHo.

7.2.3.8 [lopaboTaTb C NOMOLLbIO pas3BepTkM oTBepcTue anameTpom 24°°%! B onHom w3 nepxaTteneit [o AvameTpa
241 mm. OpHoBpeMeHHO 3eHkepoM gopaboTaTtb nnockocTb ynopa 3l B gepxatene Ha rnybuHy, NO3BONSIOLLYIO 3axBa-
TUTb BClo obpabaTtbiBaeMyto NOBEPXHOCTb. [TOBTOPUTL 3T onepauuv Ang ApYroro gepxarens.

7.2.3.9 YcTtaHoBuUTb B aepxatenu gatdmku M3l1, ucnonb3ysa npoknaaku.

7.2.3.10 MNpukpyTnTb rankun gepxaTtenen o ynopa.

7.2.3.11 MNMpowusBectn nomeTky aepxartens N3 HaxogsLLerocs NnepebIM Mo NOTOKY.

7.3 MoHTax YTP.

7.3.1 MepekpbITb 3aABMXKaMK y4acTok Tpybonposoga v cnuTb Boay. O4MCTUTL HApYXHYI0 MOBEPXHOCTb Ha Npeanona-
raeMom Ans Bpesku yyactke Tpybonposoaa oT rpsiau, M3onsumu, NokpuITMa U T.4. A0 MeTanna.

7.3.2 PaameTuTb U Bbipe3aTb B TPy6ONpoBoOAe y4acToK B COOTBETCTBUM C paccTosiHMEM Mexay Topuamu YT1P.

7.3.3 OueHuTb MO BbIPE3aHHOMY Y4acTKy TpyObl COCTOsIHME BHYTPEHHEW MoBepxHOCTWM TpybonpoBoga (OTNOXeHus,
cTeneHb Koppo3um). IamepuTb BHYTPEHHWUIA AUAMETP C Y4ETOM OTIOXEHWN. [TpoBEpUTL BLIMONIHEHNE YCMNOBUS

|Ds - D8'| < 0,05D8', (15)

roe DB - BHyTpeHHWI guameTtp YI1P,
DB' — BHYTpeHHMI guameTp TpybonpoBoaa.

Ecnun ycnoBue He BbINOMHAETCA, YUCTUTL TPYOONPOBOA OT HACNOEHUI Ha AJNIMHY NPSIMbIX Y4acTKOB, Noka ycrosue (15)
He OyaeT BbINOMHEHO.

Ecnu coctosiHne BHYTpeHHeW noBepxHOCTM TpybonposBoada He MO3BONsAeT NPOU3BECTU OYUCTKY (CUMbHas Kopposus U
OTNOXeHus), cnegyeT BBapuTb B TPyOONpoBoA OTpeskn HOBOW TpyObl HEOBXOAMMON AMNWHBI.

[na ogHomny4eBbIX pacxo4oMepoB ONpeaAenvTh LepoxoBaToCTe Tpybonposoda no Tabnuue 6 1 NponssecTy NPOBEPKY
ycnosusi (Ka/Dy)<0,0025. Ecnu ycnoBue He BbIMONHAETCS,, BBapUTb B TpybonpoBoa OTpe3ku HOBOMW TpyObl HeoOGxoaumon
AONVHbBI W BBECTU 3Ha4YeHWe 9KBUBANIEHTHON LLEPOXOBAaTOCTM B pexnmMe nporpamMmmpoBaHus B Ob.

T a6 nwnuya 6 — OksuBaneHTHasa wepoxoBaTocTb Tpybonposoga no MOCT 8.563.1

MaTepuman CocTosiHue BHYTpPeHHero gnameTpa, yclioBus 3Kcniyataumm Ks He 6onee, Mm
HoBble LenbHOTAHYTbIE, He ObiBLUME B 3KCMyaTaumu:
- XONOAHOTAHYThlE 0,03
- rops4YeTaHyTbIe 0,1
- NpPoKaTHble 0,1
HoBble cBapHble 0,1
BbiBLLIME B akcnnyaTauum:
- C HE3Ha4NTENbHbIM HANETOM PXXaBYUHbI 0,2
Cranb
- p>kaBas 0,3
ButymMnHMpoBaHHbIE:
- HOBblE 0,05
- OGbIBLUME B 3KCMyaTaumm 0,2
OUuUMHKOBaHHbIE:
- HOBblE 0,15
- ObIBLUME B 3KCMyaTaumu 0,18
HoBble 0,25
UyryH P>xaBble 1,2

C Hakunblo 15
BUTyMUHMPOBaHHbIE 0,05

AcboueMeHT Hosan 0,03
HeobGnuuoBaHHas, obblvHas 0,05
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7.3.4 PacTtounTb NocafodHble OTBEPCTUA (brnaHLeB No n3aMepeHHOMY pasMepy € y4eToM 3a30pa Ans CBapKu.

7.3.5 HapeTb Ha koHLUbI TpybonpoBoga oTBeTHblE dnaHupbl (He NpuBapvBas).

7.3.6 YctaHoBuTb YIP B MaructpanbHbii TpyGonposod U CTAHYTb 6ontamu ¢ oTBETHbIMM driaHuamu (npegsapu-
TeNbHO yCTaHOBMB MexAy hnaHuaMu nNpoknagkv U3 komnnekra nocraeku). Caoenatb OTMETKUM MENOM Ha MarmcTpanbHOM
TpybonpoBoae Ans cBapku cnaHues ¢ TpybonpoBoaoOM.

7.3.7 CHatb YIP.

7.3.8 MpuBapuTb 0TBETHbIE (hriaHLbl kK Tpy6onpoBoay No OTMETKaM.

7.3.9 YcraHoBuTb YIP B MaructpanbHbIi Tpy6onpoBog, NPOnoXuB Npoknagku mMexay donaHuamu, 1 paBHOMEPHO
CTAHYTb UX 6onTamm U3 KOMMNMeKTa NOCTaBKMy.

7.3.10 MoHTax 3b.

Ob kpenuTb B BepTUKarbHOM MOMOXEHWN Ha OMOPHON MOBEPXHOCTU C MOMOLLBIO CaMOPE3OB MU BUHTOB Yepes
CKBO3Hble MOHTaXHble OTBEPCTUSA Ha KOpNyce B COOTBETCTBUM C YCTAHOBOYHLIMW pasMepamMm Kopryca.

7.3.11 Tpoknagka kabenew.

Mepen npoknagkon kabenen ydbeamTbCst B OTCYTCTBUM BHELLHUX NOBPEXAEHUN.

PekomeHpyeTcst kabenu nponoxuTb B Tpybax, kabenbHbix KaHanax unm B nreTeHkax tuna MNMI1.

Kabenb npucoeanHaTthb k M3 B COOTBETCTBUN CO CBA3YOLLEN MAPKUPOBKOWA.

7.4 KoHTponb 1 BBOA, Cry>kebHow nHopmaLuuu.

7.4.1 Ana pacxogomepoB, NocTaBnsieMblx ¢ npeobpasosatenamu YIP, ocyllecTBNAeTCA CruyeHve 3anporpaMmMmu-
pOBaHHbIX NapameTPOB C NacnopTHLIMU AaHHLIMY, @ ANs Pacxo4OMepOoB C U3roToBrneHHbIMKN YTTP Ha MecTe akcnnyataumm —
BBOJ reoMmeTpuyeckux napameTpos B Ob no pesynbratam Mx 3amepoB 1 BHECEHWE UX B NacnoprT.

7.4.2 Onepauun no n.7.4.1 oCcyLLEeCTBNAIOTCS NOA4 KOHTPONEM NpeacTaBUTENst OpraHoB Hag3opa.

7.4.3 Ana BBOAa MNU KOHTPOMS NporpaMMupyemblX napameTpoB AOCTAaTOYHO BkMouMTb OB B ceTb nutaHus. MNMocne
nepepbiBa B NoOfayve 9NeKTpoO3IHepPrum nepenporpaMMmMpoBaHne BblYMCIUTENS NPOM3BOaUTL He TpebyeTcs.

7.4.4 Bsop nporpamMmmupyemblx napameTpoB.

MporpammupyemMblie napameTpbl b pasaeneHbl Ha rpynnbl No KaxaoMy kaHany pacxoga (Q1, Q2, Q3 n Q4). lMepe-
YeHb NporpamMmMupyemblx napameTpoB npuseaeH B [NpunoxeHnn A.

OcywecTButb goctyn B pexum nporpaMMmMpoBaHus napameTpoB BO3MOXHO, BBES
6-Tu3HayHbIN koA B napameTp “lNaponb” (CM. gnarpammMy nonb3oBaTenbCKOro MHTepdenca — pucyHok 4). Bxoa B pexum “
Maponb ” ocyLlecTBNsAeTCA HaXaTUEM KIaBULIN «BXOA» U3 pexnma nHamkaumm Net.

[ns BBOAA Napons HaxaTb KnasBuLLy «BXOA», BBECTU KOA C nocreayroLen dukcaumen s3Ha4eHnsa HaxaTmem Knasu-
W «Bbixody». Mpu aTom cnmcok “napameTpbl B Y3 kaHane” AONONHUTENbHO pacluMpsieTCs HaCTpOeYHbIMU (MporpaMmMmumpye-
MbIMW) NapameTpamu.

Mpu nocTtaBke ¢ npeanpuaTUa-uarotoButens Ob nmeeT cBOOOAHbBIN AOCTYN K PEXUMY NpOrpaMMmMpoBaHuns (naporb
Bxoga «000 000»).B pexume nporpamMMypoBaHus Nofb30BaTeNb MOXET M3MEHUTb Napofb Ans Bxoga B 3TOT pexum. MNa-
ponb coaepxuT 6 undp. Lindpbl BBOAATCA, Ha4YMHasa co ctapllero paspsaga. Ona nsmeHeHus s3HayeHus BBOAUMOro paspsga
HeobXxoaMMO HaxaTb knasuwy "{t", AnA nepexoaa k crnegyoweMy paspagy — knasuuwy " = . o okoH4YaHuu BBOAA crneayeT
HaXkaTb KNaBuLLy «BbIXOAY.

B cnyyae ytepu naponst Heo6xoaMMo 06paTUTLCA Ha NpeanpUsATUe-U3roToBUTENb.

Mpu npaBunbHO BBEAEHHOM Napone OOMOMHUTENbHBIA CNMCOK NapaMeTpoB B Y3 KaHane CTaHOBUTCS OOCTYMHbIM
ONs NUcTaHua knasuwen " = ",

[ocTyn K peaakTMpoBaHUIO U COXPaHEHMUIO YNCNEHHOMO 3HAaYeHWUs1 HAaCTPOEYHOro NapaMeTpa ocyLlecTBRAseTCcs Kna-
BMLLIEN “BXOA” NMpW COEOMHEHHbIX NepemMblvKol KoHTakToB X6.3 1 X.6.4 (pucyHok 5), 4OCTYN K KOTOPbIM OrpaHW4MBaeTcs
nnomompyemon BepxHew Kpbilikon Jb.

AHanorn4yHo BBOAYy Napons B CNMCKE HACTPOEYHbIX NapamMeTpoB A Kax4oro napameTtpa v Ans Kaxgoro ynbTpa-
3BYKOBOrO KaHana nocriefoBaTenbHO OCYLLIECTBUTb U3MEHEHME YMCIOBbIX 3HAYEHU, OCYLLECTBNSAA AOCTYN K peaakTMpo-
BaHMIO knasuwen "Bxon". Ana ynobcTBa NnporpaMMMpoBaHnst COCTaBbTe 3apaHee Tabnuuy BenuyuH, Kotopble byaneTe BBO-
OnTb B namaATb OB, pykoBOACTBYACH Npy 3TOM NpunoxxeHnem A.

Bce uucna B pexume nporpammmpoBaHusi BBOOATCS B popmaTte C (PUKCUPOBAHHOMW 3ansTon (TOYKOM) B BuAe
SXXXXX.XXXXX , roe S — 3Hak uncna (+/-), X— uudcppa ot 0 o 9.

MameHeHne paspsifa ocyllecTBnseTcs Haxatuem knasuwm " £+ ", nepexoq K crieqytolemy paspsagy — KrnaBuLLen
"ot

MoaTteepxaeHne n3aMeHeHus napamMmeTpa NPOM3BOAMTCS KNaBuLLEN «BbIxoa». Bbixon 13 pexxuma nporpammMmmpoBa-
HUS1 NapaMeTPOB BbIMOJTHAETCA KMNaBULLIEN «BbIXOA», MPU 3TOM NPOU3BOAUTCS COXPaHEHMEe NMapamMeTpoB B 3HEProHe3aBU-
cumon namsatn b ¢ nocnepytowien nepesarpyskon B pexum “pabota”.

[Ins Bcex pexumoB BBOAA AaHHbIX knasuwa " ©+ " cnyxvT Ans u3MeHeHUs BbIAEeNEeHHOro Kypcopom paspsaa (ans
nepeynucnumMbiXx NnapameTpoB — BbIOOP criedytoLero 3HadeHus), " = " - Ana nepexoja K cregyroLlemy paspsgy, «BbIXogy» -
0N NOATBEpPXAeHUS BBOAA BENUYMHbI.

7.4.5 3b Heobxo4MMO nporpaMmunpoBaTh 40 BBOAA Pacxo[OMEpPOB B 3KCMsyaTauuio nnbo npu npoBedeHun nep-
BUYHOW M nNepuoan4eckux nosepok. BoamoxHo nporpammupoBaHne b BHe mecTa ero akcnnyatauuu. [ns nporpamMmmmnpo-
BaHMS JOCTAaTOYHO NOAATb HaNpsXXeHUe NUTaHus U BOMTU B PEXMM NporpaMMmnpoBaHus.

7.4.6 lNocne nepepbiBa B Nogade dreKTPO3IHEPrm nepenporpaMMmpoBaHue Npom3BoaNTb HE HYXKHO.

7.4.7 3aBepLunTe NporpaMMmnpoBaHMe HaCTPOMKON BCeX HEOOXOAMMBIX NapameTpoB.

BHUMAHMUE! MNP USMEHEHWWN BENTNMYUMHBLI MAPAMETPA MAKCUMAINBHOIO PACXOOA B MHOMKALNU
MPONCXOOUT NBMEHEHWME UEHBLI MITAOWENO PA3PALA NMPN MHOMKAUMUM PACXOLOA U OB BbEMA.

7.4.8 B pexvme nporpaMMmMpoBaHus BO3MOXHO 6e3 BBoAa naponsi NpoCMOTPETb U NUCTaTh psg OOMNONHUTENBHBLIX
napamMeTpoB MO YNbTPa3BYKOBOMY TPaKTy B pexXunme U3MepeHus (Bpems NpoXOXOEeHWsi curHana, pasHoCTb BPEMEHU pac-
NpocTpaHeHus1, ypoBeHb curHana gatymkos 131 1 3anyck ummtatopa pacxofa € BblIBOAOM pesynbTata umutaumm).

7.4.9 lMNpu BBOAE KOID(PULMEHTOB HACTPOMKU HA MeCTe IKCnnyaTaumm B pexume "lporpammupoBaHmne” ocyllecT-
BMNsieTCA nmpoueaypa aBTOKOPpEKUUy HyrneBoro casura. dta npouenypa npegHasHaveHa onsg yCTaHOBMEeHNUS KOMMEHCHPY -
LLIero BPEMEHHOrO CABWra npu HyneBOM 3HAYEHMUN pacxoa v OCYLLIECTBIISAETCS B CriedytoLlel nocnenoBaTernbHOCTY.

-25-



|
E— OtanoH-PM PykoBoacteo no akcnnyataumm 3TJ1H.421364.003P3

7.4.10 Pexxum aBTOKOpPpEKLUMM.

ABTOKOppPEKLMSA BKIIOYaeTCs nocrnegoBaTenbHbM (He otnyckas >10 c) Haxatuem knasuw "=" n "{t" B pexume
peAakTMpoBaHWA napameTpa “CMelleHne Hyns” COOTBETCTBYIOLLEro yrbTPasBYKOBOrO KaHana. 3TOT pexuM npegHasHaqyeH
AN aBTOMaTUYEeCKOW YCTaHOBKM CMELLEHMS pacxofomMepa npu HyrneBoM 3HaveHun pacxofa. B pexume aBTokoppekuun Ha
WHAMKaTOP BbIBOOATCA YCPEAHEHHas pa3HOCTb BPEMEH PacnpoCTpaHeHus yrnbTpasByKOBOro CUrHana rno v NnpoTvB MoTokKa.
Omxatue KoMBMHALMK KNaBuULL 3aBepLUaeT PeXnM aBTOKOPPEKLMN.

N3amepuTenbHble TpakTbl MPOXOXAEHNUS YNbTPas3ByKOBOro umnyrnbca ot ogHoro M3l k gpyromy moryT obnagatb
BpeMeHHoW acummeTpuen nopsaka Ao 10 He. Pexvm aBToKoppeKuun no3sonseT BBECTU aBTOMaTUYECKYI0 KOPPEKLIMIO 3TOW
acuMmmeTpumn. Npn 3TOM KOMNEHCUPYIOTCA AEVCTBMS BOMbLUMHCTBA BAMUAIOLIMX HA acMMMeETpuUIO napameTpoB. PesynbTtatsl
aBTOKOPPEKUUM NpW BbIMYCKe Pacxo4oMepoB 3aHOCATCA B nacrnopT. [103ToMy nMeeTcs BO3MOXHOCTb Py4YHOro BBOAA Lnd-
POBOrO 3HAYEHUS1 KOMMEHCUPYIOLLEN BEMNWUYMHBI, YTO MOXET NMOHagobuTbCs NpU HeyAayHOW NonbiTke NPOBEAEHWUS KOMMEH-
cauuu, Hanpumep, Npu HeHyNneBoOM 3HA4YeHMU CKOPOCTU MOTOKA MMM OPYruX CriydanHO BO3HUKLLMX Hernonaakax (nmomexax),
UMEBLLMX haTanbHbIN XapakTep, U Npu HEBO3MOXHOCTM MPOBECTU MOCIEe 3TOr0 NpaBuNbHYO Npoueaypy HyrneBow KOMMNeH-
cauun. CunTbiBaHVE M 3anuCb 3Ha4YEHU pesynbTaToB aBTOKOPPEKLMU NPON3BOANTCA B peXMME pedakTMpoBaHus napameT-
pa “cMeLleHre Hyna” COOTBETCTBYIOLLIErO yNbTPa3BYKOBOro KaHana.

BHUMAHUE! TPV BKIMIOYEHUN PEXXUMA ABTOKOPPEKUMW HAOO BblTb YBEPEHHBLIM B HYJIEBOM
PACXO[E YEPE3 TPYBEOMNPOBOA. B NMPOTVBHOM CIYYAE 3A HYNEBOW YPOBEHbL BYOET NPUHATO TEKYLIEE
3HAYEHME PACXOHA. ECNU 3TOT PEXWMM BblJT OLUMBOYHO MCMOJIbSOBAH, TO BOCCTAHOBUTbL MPEXXHEE
3HAYEHME KOPPEKTUPYIOWKMX KO3PPUNLUMEHTOB MOXHO B PEXWMME PYYHOIo rMPOrPAMMUPOBAHUA
(“CMELWLEHVE HYNA”). B 3TOM CNYYAE HEOBEXOAMMO BBOANTb 3HAYEHWE CMELWEHWA HYJIA, YKASAHHOE B
MACMNOPTE PACXOOOMEPA.

7.4.11 MNepen nyckoM pacxogoMepoB B 9KCMnyaTaLmio 1 nocrne npoBefeHun nepBuYHOM U Nepnognyecknx noBepok
Heo6XoaAMMO MPOMN3BOAUTL OBHYMNEHNE HaKOMUTENbHbIX CYETYMKOB, XPaHALMXCH B NaMaTu Bblumcnutens. O6HyneHne ocy-
LLLeCTBMAIOT B peX1MMe BBOAA Napons nytemM BBoAa cryebHon kombuHaumm “333 333", panee npou3BecTtu Bbiaepxky Ob B
TeyeHne 5 MUHYT NPV BKIOYEHHOM MUTaHWK.

7.5 Myck.

7.5.1 YcTaHoBUTL B TPy6OMNpPOBOAE NOTOK BOAbI, MPOU3BECTN ONPECCOBKY UCNblTaTenbHbIM AaBrneHnem 1,5P pas.

7.5.2 BusyanbHO NpoBEpUTb repMETUYHOCTb CBapHbIX LWBOB M coeAnHeHni. [pu obHapyxeHnn Teun B mecTe ycTa-
HoBkm M3r1, 3aTAHYTb ranky Tyxe.

7.5.3 Bkntountb 36 1 ybeantca B ucnpaBHOCTM paboTbl BCEX YCTAHOBIEHHbIX YNbTPa3BYKOBbIX KAHAMoB.

7.5.4 [INs UCKNOYEHNs1 pasHULbl B MOKa3aHWsiX NpsiMoro 1 obpatHoro TpybonpoBoaa pekoMeHAYETCs MpU MOHTaxe
npubopa «3akopaymeaTtb» Tpybonposog nocne YIP u npuBoanTb nokasaHus pacxoda Mo Kaxgomy KaHany K eAuHOMY Y-
CMOBOMY 3HaYeHUI0 CriedyoLwmnM MeToA0M:

K11=[(Q1+Q2)/2Q1]xK1, (16)
K22=[(Q1+Q2)/2Q2]xK2, 17),

rae Q1 n Q2- nokasaHus pacxofa kaHanos 1 1 2 COOTBETCTBEHHO;

K1 n K2 — koadbpmumeHTbl Koppekummn ans KaXxkgoro kKaHana, pacCynTaHHble B COOTBETCTBMU C METOAMKOMW NMOBEPKMU.

Mony4yeHHble koadpdmumeHTol K11 1 K22 nporpammupytotcs B npubop Bmecto K1 n K2 cooTBeTCTBEHHO 1 3aHOCATCS
B nacropT. [pn 3TOM NOBTOPHAasA NoBepka pacxogomMepa He TpebyeTcs.

7.5.5 lNMocne nposeaeHunsi Bcex paboT nponssectu nrnombrposky 3b.

8 Mopspok paboTbl. TexHU4Yeckoe o6CcnyXuBaHue

8.1 MNocne BbINONHEHUST MOHTaXHbIX paboT 1 NoAKMYeHUs kabenen pacxogoMepbl FOTOBbI K 3KCNyaTauum.

8.1.1 YbeguTech B NpaBUbHOCTM NOAKMOYEHMS Kabenen K pasbemam.

8.1.2 OcyLuecTBMTE NPONYCK XUAKOCTU Yepesd npeobpasoBatens YIP B TeueHve 15 MuHyT Ans yoaneHus rasoBbixX
ny3bIpen n Npoobok.

8.1.3 YbeguTech B TOM, YTO AaBNEHME XUOKOCTU Ha Bbixoe npeobpasoBaTtens coctaenseTt He meHee 0,1 MlMa.

8.1.4 MNopante ceTeBoe HanpskeHne nutanms 220 B yactoTton 50 My,

8.1.5 Mo ncrteyeHnn BpemeHn — npubnuantensHo 10 ¢ nocne nogayn HanpshKeHUs —pacxo4oMep nepexoauT B pe-
*um "PaboTta" n ocyllecTBnseT U3BMepeHUS.

8.2 lMpu BkNtoveHnn nutaHusa Ob 3anyckaeTca ¢ pexvMa uHUuManm3aumm BHYTpeHHUX moaynen. Ha gaHHom aTane
onpegensieTca KoHpUrypauusa pacxogomepa.

8.2.1 MpubnunautensHo Yepes 0,5C ocyLlecTBNSEeTCS rOTOBHOCTb MHAMKALMMW 1 KNaBuaTyphbl K paboTe.

Mpn atom 3B nepexoanT B HOpMarbHbIA PEXUM pPaboThbl, U YCTAaHABMMBAETCS OCHOBHOW pexum uHamkaumm Nel —
oTobpaxkeHne TekyLero pacxoaa no Bcem kaHanam. MNepsble 2-3 cekyHabl OB paboTtaeT B pexume Hactponku APY, n pac-
XxoAbl oTobpaxatoetcs paBHbiMu 0.

8.2.2 KoHTponb pacxoga XnakocTu no MHauKaTopy.

3HayeHVe N3MepsiEMOro pacxoaa KOHTPONMPYeTCs MO UHAMKATOPY, pacnosfioKeHHOMY Ha nuueBor naHenu 3b.

dopmaTt npeacTaBneHnst Yucrna, xapakTepusyLLero pacxos, m3/u, umeeT Bua;:

a) pacLUMPEHHbIV PEXUM 0TODpaXeHMs pacxoaa:

QCN= SXX.XXX Mm%y
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a) COKpaLLEHHbIN pexnm OTOGpa)KeHVIFI pacxoaa npun nHankauum Bcex KaHarioB:

N= SXX. XXX,

roe C —kaHan (1,2,3 nnn 4),
S — 3Hak uucna (+/-),
X - ntoboe vncno ot 0 o 9,
N — cocTosHue kaHana pacxoga (“>”, “<”, “e” unu npoben), roe
“>” — pacxoq 6ornblue yCTaHOBMEHHOIO MakCUMyMa;
“<” — pacxof MeHblle YCTaHOBMEHHOTO MUHUMYMa;

“e” — owmnbka B ynbTPa3ByKOBOM KaHarne (HeT npuema).

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

8.2.3 HaxaTue knasvwmn " = " nepesoant b B pexum oTtobpakeHns AaHHbIX 06 NAeHTUPUKALMOHHOM HauMeHoBa-
HUM U HOMEPE BEPCUM BCTPOEHHOro nporpaMMHoro obecneyeHus. Haxatve knasuwm " £+ " nepeBognt 3b B pexum oTo-
OpaXkeHnsi KOHTPOMbHOWM CYMMbI MPOrPaMMHOro o6ecnevyeHns N HacTpoeYHbIX NnapameTpoB. KoHTponbHas cymma MeTporo-
rMYeckn 3HAYMMOW YacTu NpPOrpaMMHOro obecrneyveHns M HacTpPOeYvHbIX MapaMeTpoB paccuuTbiBaeTcs b npu kaxgom
BKITHOYEHUN B CETb NMUTAHWS.

Mocnepytolee HaxaTne knasuwmn " = " nepeBoanT b B pexunm oTobpakeHns AaHHbIX O TEKyLLeM BPeMeHu 1 aaTe
C BO3MOXHOCTbK KOPPEKLMU NyTEM pedaKkTUpOBaHUSA (HaxaTusl KnaeBuwiM «Bxog»). B atom cnydae ona pegaktupoBaHust
poctynHel nonga: O / MECALL / AEHb YAC: MUHYTbI. MNpu atom HaxaTtue knasuLu:

"o MEHSET TekyLlee none (oTMevaeTcs MepLaHuem);

B VMHKPEMEHTUPYET 3HaYeHne BENUYMHbI TEKYLLIErO Mons;

«BbIXOA» BBEAEHHbIE 3HAYEHUS COXPaHSAIOTCA BO BHYTPEeHHUX Yyacax Ob.

Mocnepytowlee HaxaTne knasuwm " = " nepeBoant 3b B paclUMpPEHHbI peXUM nHamKaumum Ne2.

8.2.4 KoHTponb pacxoga, o6bema xuakocTu, HapaboTkm u BpeMeHn paboTel 3B (pexum uHamkauum Ne2).

B naHHOM pexuMe Ha uHavkaTope oTobpaXaeTcsl OAMH U3 U3MEPSAEMbIX NapamMeTPOB C BO3MOXHOCTbIO NocneaoBa-
TENbHOro NNCTaHNA HaXxaTMeMm Ha knasuwy " = ". dopmaT oTobpaxeHnss NnapamMeTpa Ha MHOMKATOPe UMEET CTPYKTYpY:

Ha 1-0 CTpoKe - HaMMeHOBaHUE NapameTpa U ero pa3mepHOCTb;

Ha 2-01 CTPOKe - CUMBOJSIbHOE 0003HayYeHne, none HewTaTHoM cutyauum (ana Q1, Q2, Q3, Q4) u yincneHHoe 3Haye-
HVe napameTpa.

KonunyectBo (Cnncok) nuctaemblx NapameTpoB 3aBUCUT OT HacTpoiikn OB (cm. napameTp “kaHanbl QVHC”). Hanpu-
Mep, B MUHUMAaInbHOW KOHMUrypaLumn crncok coctout u3 napameTpos: Q1, V1, B1, TC. B makcumansHoOW KoOHUrypauum:

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

rae Q1 - MrHoBeHHbIN pacxog B 1-om kaHane, M3y

Q2 - MrHOBEHHBIN pacxo BO 2-OM kaHane, M3/y;

Q3 - MrHOBEHHBIN pacxo B 3-eM kaHare, M>1y;

Q4 - MrHOBEHHBIN pacxo B 4-OM kaHare, M3/;

V1 - HakoMneHHbI 06beM B 1-oM kaHane, M,

V2 - HaKkonneHHbIi 06beM BO 2-0M KaHane, M,

V3 - HaKoMNeHHbI 06beM B 3-eM kaHane, M°;

V4 - HaKkoMNeHHbI 06beM B 4-0M kaHane, M,

B1 - Bpemsa HapaboTku B 1-0M kaHarne, 4ac;

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

B3 - Bpemsa HapaboTku B 3-em kaHarne, 4ac;

B4 - Bpems HapaboTku BO 4-0M kaHane, 4ac;

TC - Bpems paboTbl b npu Hanu4umn ceTu, 4ac.

HaxaTtne knasuwm " = " B nocnegHeM napameTpe n3 AOCTYMHOro cnvcka Bo3spaiiaeT Ob k nepsomMy anemeHTy QL.

Takvm obpasom, HaxXUMas KnasuLy " = ", MOXHO NONy4nTb MHGOPMaLMo 060 BCeX OCHOBHbIX AaHHbIX MO BCEM KaHa-
nam.

HaxaTtue knaBuwwn «BbIXoA» B FT06OM NOMNOXEHWUU BbI3bIBAET NEPExos B OCHOBHOW pexum Ne1.

8.2.5 MpocMOTp apXMBHbIX OAHHBIX.

[Mpu npocmoTpe MHTerpanbHbIX (HakonneHHbIX) MapaMeTpoB, HaxaTne knasuwy «Bxoa» nepesoant Ob k pabote ¢
apXvBHbIMW AaHHbIMU. [1py 9TOM ANA TeKyllero napameTpa M3 Crucka B COOTBETCTBUM C BPEMEHHOW MeTkow (1-9 cTpoka
nHaMKaTopa) JOCTYMHO apXUBHOE 3HaveHue (4acoBoe, CyTOYHOE Y MeCsiYHOe) Ha 2-01 CTPOoKe MHAMKaTopa.

Ha 1-oi cTpoke nHgmkaTope otobpaxaeTcs CTPYKTypa 13 nonem, oTobpaxaroLmx TUn apxmsa N BpeMeHHY0 METKY:

T Y4: 00 AA/MMITT, roe

T — Tvn apxmBa (Y-yacoBomn, C-cyTouHbIA, M - MECSIUHBIN);

YY — yac;
00 — newb;
MM — mecsu;
T —rog.

Ha 2-ow cTpoke nHamkaTopa otobpaxkaeTcsa CTpyKTypa n3 nonen, otobpaxatowmx o6o3HayeHne napameTpa u ero 3Ha-
YeHwue:

OBH = XXXXXX.XX ,

roe

OBH - 0603Ha4eHne napameTpa;

XXXXXX. XX — 3HayeHue;

3HayeHune TekyLero (MepuatoLero) nonst MOXXHO M3MeHsITb knaesuwen " ", a cMeHy nons Npou3BOAMTL KnaBuen "
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=
Mpu oTCYTCTBMM B @apXvBe AaHHbIX BbIBOAWUTCS HYNEeBOE 3HAYeHNe.
[lna BosBpaTa 13 pexuma «apxusy» cregyeT HaxaTb KNnaBuLly «BbIXOAY.
8.3 TexHuueckoe obcnyxmBaHue
TexHuyeckoe obcnyxnBaHue Npu XxpaHeHny BkMYaeT B cebs y4eT BpeMeHn XpaHeHus n cobnofeHve npasun xpaHe-
HUS.

TexHudyeckoe obcnyxuBaHvue Npu aKcnyaTaumm NpomM3BOAUTCA B COOTBETCTBUM C TpeboBaHWAMM Npasun akcnnyaTa-
LN 3NeKTpoyCTaHOBOK NoTpebutenen.

TexHnyeckoe 06cnyxmBaHme pacxogomMepa BO BpeMs 3KCryaTaumm BKOYaeT:

- NMPOBEPKY repMeTUYHOCTY coeanHeHna dnaHues. B cnyyae HeobxoanMocTy kpenexHble 6onThl 4OMKHbI ObiTh 3aTs-
HyTbl. [epuoaNYHOCTb BbINOMHEHNS paboTbl — OAMH pas3 B rof.

- OYMCTKa OTNOXEHUIN Ha BHyTpeHHeln cTeHke YTP 1 npambix ydacTkax Tpybonposoaa. [1epnoanyHoCTb BbINOMHEHUS
paboTbl — N0 Mepe HeobXxoauMOCTH.

9 BO3MOXHbIe HeuncnpaBHOCTU N MeTOAbl UX YCTPaHeHuUsA

9.1 lNepeyveHb BO3MOXHbIX HEUCNPABHOCTEN U METOAbI UX yCTpaHeHud npusBeneHbl B Tabnuue 7.

Tabnuya?

HanmeHoBaHue HencnpaBHoO-
CTW, BHELUHee NPOosiBNeHue n
AONOJSIHUTENbHbI€ NPU3HaKN

BeposTtHas npuynHa

MeToa ycTpaHeHus

Mpw BKOYEHWUWN BBIYUCTIUTENS B
ceTb U MPOoMnycKe XUAKOCTU Yepes
npeobpasoBaTtens YIP oTcyTcT-
BYyeT nHaukauus Ha gucnnee

1. OTcyTCTBYET HanpsikeHne nuTa-
HUS

MpoBepbTe LEeNoCTHOCTbL NPOBOAOB U
pa3bema B LUHype NUTaHus

2 .Cropen UCTOYHWUK NUTaHUA

OTcoeguHUTL Bnok nuTaHusa ot Ib.
MpoBepbTe HanpsikeHne Ha BbIxoae
Grioka NMTaHUs U NpU ero oTCyTCTBUU
WITM HEeCOOTBETCTBUN 3aMEHUTb BHELLI-
HUN UCTOYHUK NMUTaHUS.

Ha nHgukatope 3b nocTtosiHHO
BbIBOOUTCS AOMNOMHUTENbHOE
coobLueHne "e"

1. MoBpexaeHo anekTpuyeckoe
coeaunHeHue c MAM YrpP

MpoBepbTe LENOCTHOCTL NPOBOAOB U
pasbemoB B kabene PK-50

2 HapyLueH ra3oBblit pexuMm name-
psiemon cpeabl

MpoBepbTe Hanuume NpoTUBOLABNE-
HUS1 Ha BbIxode npeobpasoBartens
YIMP. 3Ha4yeHne gaBneHns JOrmKHO
ObITb He meHee 0,1 MlMa

CkaykoobpasHoe n3aMeHeHve
pacxopa npu cTabunbHOM NOTOKe

1. HencnpasHocTb kabens PK-50

MpoBepbTe LENOCTHOCTb LieHTpanb-
HOM Xwunbl, 3kpaHa kabensa PK-50,
06paTvB BHUMaHWE Ha COEMHEHUS B
LMNUHAPUYECKMX pa3bemax

2. 3aMblkaH1e LeHTpanbHOM Xunbl
1 3KpaHa npv noacoeanHeHnn
kabensa PK-50.

MponsseamTe Npo3BOHKY kKabensi Npu
oTcoeauHeHune ero ot b n M3l Ha
npeaMeT KOPOTKOro 3amblkaHust

3. Hannune BbICOKOrO YpOBHS
SMNEKTPOMarHUTHbIX MOMEX

MpoBepwuTb oTCyTCTBME BONMM3N 36 1
YTP HeuncnpaBHOro Unm HenpasubHO
3KCMyaTMpyemoro anektpoobopyao-
BaHus.

4. Hanuuue Bo3gyxa B TpybGonpo-
BOAe

MpoBeante nepemoHTax YMNP ans
UCKMTIOYeHNsA nonafaHusa Bosayxa B
30HY M3MepeHnsa pacxoaa

MokasaHusi pacxofa co 3HaKOM
MUHYC

MepenyTaHbl MecTamu pa3bembl 1
n 2 kabens PK-50

MpomeHsanTe mecTamn pazbembl 1 1 2
kabens PK-50
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10 NMoBepka

10.1 MNocne nepBMYHOW NOBEPKU Ha NPeanpUSTUN-U3rOTOBUTENE PacXOLOMEPOB WUCMOMHEHWI C npeobpa3oBaTensmMu
YIP B Ob 3anporpaMmmmpoBaHbl kK03hULMEHTBI HACTPONKM B COOTBETCTBUM CO cneumndukaumen 3akasa, 1 pacxoqomMepbl He
TpebytoT AONONHUTENBLHON NOBEPKN HA MECTE aKcnnyaTaumu.

10.2 [Ins pacxogomepos, NocTaBnseMblix ¢ MOHTUpYeMbimuy [13M1, noBepka pacxogomepa ocyliectsnseTcs no | ata-
ny nHCTpykuun no nosepke ITI1H.421364.002MI1 Ha npeanpusTuM-u3arotoBuTene, a no Il atany MHCTPyKUMU NO NoBepke
OTJIH.421364.002MI1 Ha mecTe akcnnyaTauuun.

Mpn aTom npousBoanTCca onpeaeneHne reometpudeckux napametpos YIP u BBoa B namaTte b koapdurumeHToB
HaCTPOMKH.

10.3 YcTaHOBNEHHbI MEXMNOBEPOYHbIA UHTEPBaN NepuoanMyecknx NOBEPOK pacxogoMepoB — 4 roaa. lNMepuoanye-
CKUe MoBEepKU OCYyLLECTBNATCA B cooTBETCTBUU C  «MHCTpyKuma TCU. Pacxogomepbl-CHETHMKM XKNOKOCTU yNbTpa3ByKoBbIE
mMHorony4yesble OTAJIOH-PM. MeTtoawnka nosepku 3TI1H.421364.002MI».

10.4 PesynbTaThl noBepku 3aHocATca B nacnopt AT/1H.421364.006NC n 3aBepstoTCs NOAMMCHIO U KNENMOM MnoBe-
putens. Mpu nonoxuTenbHbIX pedynsTatax noBepok A6 nnombupyeTcsa nosepuTenem.

11 TpaHcnopTupoBaHue U XpaHeHune

11.1 TpaHCNoOpTUPYIOTCA pacxo4oMepbl B yNakoBke NPeAnpuaTUA-u3roToBntens niobbiM BMAOM 3aKpbITOrO TpaHcnop-
Ta, B TOM 4uCne 1 BO3AYLIHbIM, B OTanvMBaeMbIX repMeTusnpyemMbix OTCekax B COOTBETCTBMUN C AeNCTBYIOWMMY NpaBmnaMmm
Ha KOHKPEeTHbIN BUA TpaHCnopTa, YyTBEPXKAEHHbIMU B YCTaHOBMEHHOM MOPSsAKe.

11.2 B npouecce Norpy3oyHbIX, pa3rpy304HbIX paboT 1 TPaHCMOPTMPOBaHUS YNAaKoOBKM C pacXogomMepaMmn He OOSMKHbI
noaBepraTbCsa pe3kvM yaapam 1 BO34eNCTBUI0 aTMOCHepHbIX 0CaaKoB.

11.3 PaccraHoBKa 1 KpenneHne B TPaHCMOPTHLIX CPeACTBaxX ynakoBaHHbIX PacXo4oMepOB OOMKHbI obecneynBatb nx
YCTONYMBOE MOMNOXEHNE, a TaKKe NCKINYaTb COyAapEeHNs 1 yaapbl O CTEHKU TPAHCMNOPTHBLIX CPeAcCTB.

11.4 Cpok npebbiBaHUS pacxoAoMepPOB B COOTBETCTBYIOLLMX YCIOBMSAX TPAHCNOPTUPOBaHuS - He Bonee 1 mecsua.

11.5 Pacxogomepbl cnegyeT XpaHUTb B yMNakoBKe NPEeAnpuATUMA-U3roTOBUTENHA MNo ycrnoBuaM xpaHenus 2 FTOCT
15150-69.

11.6 MNocne TpaHCMOPTUPOBAHUSA N XPaHEHWS YNAKOBKM C pacxodoMepamu B CKNaACKUX MOMELLEHUsIX ¢ oTpuuaTenb-
HOWM TemnepaTypoW, pacnakoBKy pPacxo4OMepoB criedyeT MPOBOAUTL B OTanmnuBaeMblX NOMELLEHUsX, NpeaBapuTenbHO Bbi-
AepxXaB UX HepacnakoBaHHbIMW B Te4YeHne 3 4 B HOPMalbHbIX KNMMaTUYECKUX YCIOBUSIX.

12 NapaHTUK nsrotoBuTens
12.1 NpounssognTens rapaHTMpyeT COOTBETCTBME pacxogomepoB TpebosaHnsam OTJIH.421364.001TY npu cobnioge-

HWUM NOTPebUTENEM YCrOBUA TPAHCNIOPTUPOBAHWS, XPAHEHNS, MOHTaXa 1 3KCnnyaTauuu.
12.2 MapaHTUIHbLIN CPOK 3KCMyaTauum pacxoaoMepos 4 roga ¢ MOMEHTa peanusauuu.
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MpunoxeHue A
(cnpaBo4HoOe)
Tabnuua nporpaMmM1MpoBaHUs NapamMeTpoB pacxogomepa

TabnumaA.l
Ne ®opwmar oTobpaxkeHus OeTanbHas nHdopmauus o napameTpe
napamMeTpoB Ha MHAUKaTope
0 YpoBeHb curHana YpoBeHb curHana B 1301 B npoueHTax ot 0 go 100%.
YC = (BbluncnsieTca aBTomaTM4eckm)
1 Bpewms no, Mkc Bpemsi npoxoxaeHns ynbTpa3sByKoOBOro curHana no noTo-
Tno = Ky.
(BbluncnsieTcss aBToMaTU4eckn)
2 Bpewms npoTtus, MKC Bpemsi npoxoxaeHus ynbTpa3ByKOBOro curHana npoTms
Tnp = nortoka.
(BbluncnsieTca aBToMaTM4eckm)
3 PasH. BpemeHu, MKc PasHoOCTb BpeMeHn NpoxXoxaeHns yrbTpasByKOBOrO CUr-
AT= Hana mexay Trno vn Tnp.
(BbluncnsieTcss aBToMaTU4eckn)
4 Pa3H.BpemeHu, HC Mpy NpocmoTpe AaHHOro napameTpa 3anyckaeTcs
A Tu= n3mepeHne BpeMeHHOoro nHrepaana pasHoro 100 Hc
5 Makcumym, m°/uac OnpegensieT MakcuManbHbIi Pacxos
6 MuHUMyM, M°/uac OnpegensieT MUHUMarbHbIN pacxod (OTCeYKY ManbIX
= pacxogoB)
7 OnameTtp, Mm BHyTpeHHuin guameTtp YIP
D=
8 Basza patymkoB, Mm PacctosiHne mexay Marl
Ld =
9 OceBas 6a3a, Mm OceBas 6a3a ynbTpa3ByKOBOro fyya
Loc =
10 CwmeLleHue nyya CwmeLleHne ynbTpa3ByKOBOro fiy4ya OTHOCUTENbHO LiEH-
X= TpanbHomn ocu YTP (BBOANTCSA B OTHOCUTENBHBIX €ANHU-
uax ot paguyca)
11 CwmeLleHmne Hyns, HC PasHuua BpeMeHn NPOXOXAEHNs yrbTPasByKOBOrO CUT-
ATO= Hana npw HyneBoM pacxoge.
BbluncnseTcs n coxpaHsieTcs aBToMaTU4eCcKn Npy nNpose-
OEeHUN aBTOKOPPEKLIMU.
12 OnuHa kabensi, m OnuHa ncnonb3yemoro kabens PK-50 oT anekTpoHHOro
Lk = Onoka 40 4aT4yMKoB
13 KoadhcomumeHt KoadhdumumeHT koppekuun ynbTpasBykoBOro nyva
Kk =
14 OKBUB. LLEpOXoBarT. OKBUBareHTHas LLepoXxoBaToCTb
[AononHutenbHble 06LWMe NapaMeTpbl N0 BCEM yrnbTpa3BYKOBbIM KaHanam 3b
15 KoHTponb Bbix. BbiBOA YMCNEHHOrO 3Ha4YeHns napameTpa Ha Bbixoda Ob
= (4aCTOTHO-MMNYNbCHBIV U TOKOBbIV)
16 Maponk YcTaHoBKa napons Ans oCTyna HacTpoeYHbIM napameT-
= pam 3B, B T.4. K NpOrpamMMMpOBaHMIO
17 Konu4.Y3 kaHanos KonuyecTtBo ycTaHoBNeHHbIX B OB ynbTpasBykoBbIX KaHa-
N= noB (Makcumym 4)
18 Tun YTP 1(2,3,4) Tun ncnonssyembix YIP:
N= 1- opHonyyesble;
2- [OByXiy4esBble;
3- Tpexny4yeBon;
4-  yeTbIpexny4eBoW;
5-  kOMOBGWHMPOBaHHEIN (TMN 1 1 2 0QHOBPEMEHHO).
19 Kananel QVHC Hactpoiika OB Ha Tpebyemoe konnyecTso
= WHOMUMPYEMbIX NapamMeTpoB, rae
Q- kon. pacxogos (o1 1 go 4);
V- kon. o6bemoB (oT 1 8o 4);
H - kon. BpeMeH HapaboTok (oT 1 go 4);
C - kon. BpemeH cetu (0 unu 1);
20 Bec (Bbix1),n/umn Onpepenset Bec nMmnynbca B 1 kaHane
21 Bec (BbIx2),n/umn OnpegensieT BeC MMnynbca BO 2 kaHane
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22 Bec (BbIX3),n/vMn OnpepensieT Bec MMnynsca B 3 kaHane
23 Bec (Bbix4),n/vmMn OnpepensieT BeCc MMnynsca B 4 kaHane
24 Bpems ycpegH.1,c MocTosiHHasa BpeMeHu ycpeaHeHus pacxoaa (kaHan Ne1) .
= PunbTPyeT MIHOBEHHbIE Nynbcaunm
25 Bpewms ycpegH.2,c MocTosiHHasA BpeMeHu ycpeaHeHus pacxoaa (kaHan Ne2) .
= PunbTpyeT MrHOBEHHbIE Nynbcaunm
26 Bpewms ycpenH.3,c MocTosiHHasa BpeMeHu ycpeaHeHus pacxoaa (kaHan Ne3) .
= PunbTpyeT MrHOBEHHbIE Nynbcauum
27 Bpems ycpeaH.4,c MocTosiHHas BpeMeHu ycpeaHeHus pacxoaa (kaHan Ned) .
= ®PunbTPyeT MrHOBEHHbIE Nynbcaunm
28 Twun patdmka 1 Twun ycTaHOBMNEHHbIX YNbTPa3BYKOBbLIX 4ATYUKOB:
Td = 1:M3M-34
0:Mar-61
29 Tun patymka 2 Tvn ycTaHOBMEHHbIX YNbTPa3BYKOBbIX 4ATYMNKOB:
Td = 1:M3r-34
0:M3ri-61
30 Tun gatymka 3 Tvn ycTaHOBMEHHbIX YNbTPa3BYKOBbIX 4ATUYMKOB:
Td = 1:M3M-34
0:M3ar-61
31 Tun patyvka 4 Tvn ycTaHOBMEHHbIX YNbTPa3BYKOBbIX 4ATUYMKOB:
Td = 1:M3r-34
0:M3r1-61
32 OkHo Y3U1, MKc OnpepnensieT 30Hy HEYYBCTBUTENBHOCTM K NPUEMY ynbT-
= pa3BYKOBOrO curHana B 1-m kaHane
33 OkHo Y32 ,mke OnpepenseT 30HY HEYYBCTBUTENBHOCTM K MPUEMY YrbT-
= pa3BYKOBOrO curHana B 2-M KaHane
34 OkHo Y33 ,mKc OnpepnensieT 30Hy HEYYBCTBUTENBHOCTM K NPUEMY ynbT-
= pas3ByKOBOrO curHana B 3-m kaHane
35 OkHo Y34 ,mkc OnpepnensieT 30Hy HEYYBCTBUTENBHOCTM K NPUEMY ynbT-
= pa3BYKOBOrO curHana B 4-m KaHane
36 3apgepxka M3M1, mkc 3apepKka NPOXoXAeHUs yrbTPasByKOBOro curHana B
= rnan
37 3agepxka M3Ar2, mkc 3agepxka NPoOXoX4eHNs yrbTpasByKOBOro curHana B
= nar
38 3agepxka M3r3, mkc 3agepxka NPoOXoX4eHNs yrbTpasByKOBOro curHana B
= nan
39 3apepxka N34, mkc 3agepxka NPoOXoXAeHWs yrbTPa3ByKOBOro cMrHana B
= nan
40 Tok 1, MA Tok kannbpoBkM B Touke 1
41 Tok 2, MA Tok KannbpoBKM B TOYKE 2
42 OTyeTHbIV OeHb PasgenutenbHbin AeHb MHTEPBAanoB MECAYHOro apxmea.
= 3HaueHus oT 1 oo 27.
Hanpwmep, npu 3Ha4yeHnn = 2 MeCAYHbIE UTOrOBblE AaH-
Hble hopmmpytoTCs 3a MHTepBan
€ 2.01.2010 no 2.01.2010,
€ 2.02.2010 no 2.02.2010,
nT.Aa
43 ABT. nepexof yac ABTOMaTUYECKMI Nepexos BHYTPEHHUX YAacoB Ha NneTHee
= (3umHee) Bpems
44 Apnpec RS232 Jlornyeckuin agpec Ob npu nogknoyeHnn cetn RS232
45 CkopocTb 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
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Appec RS485 Jlornueckun agpec 3b npu nogkntoveHun cetn RS485

47 CkopocTtb RS485 CkopocTb 06MeHa AaHHbIMKU B ceTu Goa/cek:
= 0-115200
1-57600
2-38400
3-19200
4-9600
5-4800
6-2400
7-1200
8-600
9-300
48 Modbus 6anTbl MocnepoBaTenbHOCTL pacnpeneneHne 6anTos B
= MODBUS RTU npotokone ans 4-x 6aiTHbIX AaH-
Hbix(float,long HH-HL-LH-LL):
HH-HL-LH-LL;
LL-LH-HL-HH;
LH-LL-HH-HL;
HL-HH-LH-LL.

Mo Bonpocam npoaax u noaaepxku obpawjantech:
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EkaTtepuHbypr +7 (343) 302-14-75  KpacHosipck +7 (391) 989-82-67 Owmck +7 (381) 299-16-70 CaHkt-lNeTepbypr +7 (812) 660-57-09
Wxesck +7 (3412) 20-90-75 Mocksa +7 (499) 404-24-72 Mepmb +7 (342) 233-81-65 Capatos +7 (845) 239-86-35

KaszaHb +7 (843) 207-19-05 Hwx.Hosropog +7 (831) 200-34-65  PocToB-Ha-[loHy +7 (863) 309-14-65  Couu +7 (862) 279-22-65
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TenecoH: 8 800 511 88 70
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HanmeHoBaHMe u o603Ha4YeHue

XapakTepucTuka

MpumeyaHne

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

LleHa genenunsa — 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 namepexus
BHYTPEHHUX auna-
meTpoB o 1000 mm

2. Pynetka P-10 TOCT 7502-89

Llena penenns - 1 mm.

CranbHas

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

[dnana3oH namepeHun BHYTPEHHUX yrnos oT 40
A0 80°, HapyHbix yrnos - ot 0 8o 360° ocHoB-
Hasi norpeLwHocTb He Gonee 5”

BxoguT B cocTaB
KomnnekTa
MP-005

4. Komnnekt MP-001

MpegHasHayeH Ans NpyUBapku aepxaTtenem.

5. Komnnekt MNMP-002

MpenHasHadeH ons nopaboTkyn NpuBapeHHbIX
aepxarenen.

6. Komnnekt MP-003M

7. Komnnekt NMP-004M

|/|CI'IOJ'Ib3yIOTCFI npu onpegeneHnn reomeTpu4e-
CKNX napameTpoB CMOHTUPOBAHHOIO.

8. Komnnekt MNMP-005

PaccuntaHbl ans
YIP ¢ Dy po 1800
MM.

Mo Bonpocam npoaax u nogaepxKku odbpalwlanTechb:

Bonrorpag +7 (8442) 45-94-42
EkaTtepuHGypr +7 (343) 302-14-75
WxeBck +7 (3412) 20-90-75
KasaHb +7 (843) 207-19-05

KpacHopap +7 (861) 238-86-59
KpacHosipck +7 (391) 989-82-67
MockBa +7 (499) 404-24-72
Hwx.Hosropopg +7 (831) 200-34-65

HoBocubupck +7 (383) 235-95-48
Omck +7 (381) 299-16-70

Mepmb +7 (342) 233-81-65
PoctoB-Ha-[loHy +7 (863) 309-14-65

Camapa +7 (846) 219-28-25
Cankr-lNeTtepbypr +7 (812) 660-57-09
CapartoB +7 (845) 239-86-35

Coun +7 (862) 279-22-65

canT: etalon.pro-solution.ru | an. nourta: ent@pro-solution.ru

TenecpoH: 8 800 511 88 70
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