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Hacrosiimuii [OKyMEHT, OOBEIUHSIONUN PYKOBOJICTBO MO O3KCIUTyaTanuu u (dopmyisip(naiee —
PO),nmpenHasHauen Uil M3y4eHUS U OKCIUTyaTallud U3MEPUTENS CKOPOCTM BOJHOIO IOTOKA
NCBII-I'P-21M1 MEKP.304117.000 (nasiee— u3MepuUTeNlb) U COAECPKUT TEXHUUECKUE XAPAKTEPUCTUKH,
omucaHue padOThl, a TaKKe CBEACHUS, HEOOXOIMMbIE Ui €ro NPAaBWIBHOM SKCIUTyaTallud TIpU
HCI0JIb30BAHUU 110 Ha3HAYEHMIO, XPAHEHUHU U TPAHCIIOPTUPOBAHUM.

[Ipy m3ydyeHHUH M SKCIUTyaTallUM U3MEpUTEINS CIeAyeT TakKe PYKOBOJCTBOBATHCS JOKYMEHTOM:
«3mepurens CKOpOCTHU BOJIHOTO MOTOKA NCoO-1. PykoBozcTBO o
skcruryaTaiun MEKP.402141.001 POy, BKIIFOUEHHOTO B KOMIUIEKT IOCTaBKU U3MEPHUTEIS.

OKcIyaTauio M OOCIy)KMBaHME HW3MEpUTENsS CIEAYeT OCYILECTBIATh JIMLAM, H3YYMBIIMM
HACTOSIIEE PYKOBOJICTBO.

JUid UCKITIOYEHMsS] MEXaHWMYECKUX TOBPEXKICHUNW U3MEpUTENs W HapylleHUs IeJIOCTHOCTH
raJIbBAHUYECKUX M JIAKOKPACOYHBIX TOKPBITMM JOJDKHBI COOJIOAAThCS MpaBuja €ro XpaHEHUs H
TPaHCIIOPTHUPOBAHUSL.

B nacrosimem P3O ucnonb30BaHbl ClIeyIOMINE COKPAIICHHUS:

— NI — unauBuayansHas GyHKIUS IpeoOpa3oBaHus;
— KJI — KoHCTpYKTOpCKasi JOKYMEHTaLHs;

— MK — MUKpPOKOHTpOJIIED;

— OKK - oTzen KOHTpOJI Ka4ecTBa;

— PO — pykoBOJICTBO MO 3KCIUTyaTaLNU;

— TV — TexHnUYeCKHe yCIOBUS.
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Onucanue n padora

1.1 Hazuaueune

1.1.1 U3mepurens npeaHa3HaueH Uil IPOBEACHUS U3MEPEHUM OCPEHEHHOM BO BPEMEHU CKOPOCTH
BOJTHOT'O [TIOTOKA B OTKPBITBIX €CTECTBEHHBIX U UCKYCCTBEHHBIX pyciax (peK, KaHaJIOB).

1.1.2 OCHOBHBIMM COCTABJISIFOIIMMHU YaCTIMU U3MEPUTENS SBIISIOTCSA:

— T'MIPOMETPUYECKas BEPTYILKA C IBYMSI CMEHHBIMM JIOMIACTHBIMU BUHTaMU AuaMmeTpoM 120 MM u
70 MM (naniee — BEpPTYIIKA);
— u3MepuTesb ckopoctu BogHoro noroka MCO-1 (manee — npeobpazosarens, UCO-1).

1.1.3 Beprymka mnpenacraBisieT coOOM  MOJEPHU3ALMIO THIPOMETPUYECKOM BEPTYIIKH THIIA
I'P-21M, B KOTOpOI MEXaHMUYECKUN KOHTAKT C peAyKTopoM 1= 1:20 3aMeHeH Ha MarHUTOYNpPaBJISAEMBbIi
KOHTAKT, YTO MO3BOJISIET MOJIy4yaTh OJWH AJIEKTPUUECKUN CUTHAN (MMIYJbC) Ha KaXIbli MOJTHBIA 000pOT
JIOTIACTHOTO BUHTA.

1.1.4 Bun knumaTtudeckoro ucnoyinenust usmepurens — Y XJI kareropuu 3.1no 'OCT 15150-69.

2 OcCHOBHBIE mapaMeTpbl U TEXHUIECCKHUE XaPAKTCPUCTUKHU

2.1 JInama3oH u3MepeHus CKOPOCTH BOJIHOTO MMOTOKA, M/C:
— € JIOMACTHBIM BUHTOM BEPTYIIKHU AuameTpoM 120 Mm ot 0,04 o 5,00;
— C JJOMACTHBIM BUHTOM BEPTYIIKH AuamMeTpoM 70 Mmm ot 0,10 o 5,00.
2.2 JInana3oH MHIWKAIMHA U PETUCTPALIMU KOJIUYECTBA BBIXOIHBIX
WMIYJIbCOB BEPTYILKH, UMII. ot 1 mo 3 000.
2.3 ®opma oTcueTa mokazaHui — MudpoBast 1eCATHIHAS.
2.4 Bpems u3MepeHHsi CKOPOCTH BOJHOTO MOTOKa, C ot 60 o 300.
2.5 CoOTHOLIEHHE MEXY YaCTOTOM BpPAIIEHUS JJOMACTHOTO BUHTA
Y 4aCTOTOM CIE€OBAHMS BBIXOIHBIX UMITYJIbCOB CUTHAJIA BEPTYLIKH 1:1.
2.6 Jlnana3oH u3MepeHus: 4aCTOThI MIEKTPUUECKUX UMITYIbCOB Ha
BBIXOJIE BEPTYIIKH, [ 11 ot 0,05 mo 50,00.
2.7 Ilpenensl 10MyCKaeMOW OTHOCUTEIIBHOM MOTPEITHOCTH U3MEPEHUI
CKOPOCTH BOJHOT'O MOTOKA O, %,BBIYUCIIAIOT 110 (hopMyIIe:

a) Bepv[yun(oﬁ c nonaCT(gblM l}THTOM nuameTpom 120 mm:
5p = +(0,015+ 0,002 % |- — 100
% =% “\y - , 2.1)

rae V — HU3MEPCHHAsA CKOPOCTb BOAHOI'O ITOTOKA BepTYMKOﬁ, M/C;

0) BepTrmKoﬁ c nonaCTFIM Bj[]HTOM muametpoM 70 MM:
0,

6p = +|0,015+0,004 (- —1)| « 100 2.2)

rae V — N3MCEPCHHAA CKOPOCTb BOAHOT'O ITOTOKA BepTYLHKOﬁ, M/c.
2.8 Hpez[enm ﬂOHyCKaeMOﬁ OTHOCHUTEIIbHOU MOTrpeIIHOCTHU PISMCpCHPII’I YaCTOThI SJICKTPHUYCCKUX

umMnynbcoBUCO-} ¢ ruipoMeTpruygCKoi EpTYIIKHOs, %0, BBIYUCISIOT 10 hopmyrie:
8f = + 0,004 + 0,001 *'tﬁ—l =100
f , (2.3)

rae f' — 3nauenue yacToTh Bpamenus gonactHoro BunTa no MCO-1, 06/c;
f, — 3HaUeHHNE BEpXHETO Mpefesia M3MEPEHHId YacTOThI BpallleHus, 00/C:
— g Bxoma «1:1» — 50 06/c;
— s Bxoja «1:20» — 5 o0/c.
2.9 llpenensl OMyCKaeMOW OTHOCHUTENBHON TOTPEHTHOCTH TMPH TpeoOpa3oBaHUU  YaCTOTHI
ANEKTPUYECKUX HMITYIIbCOB B 3HaueHUE CKopocTH BojgHoro motoka MCO-1, d.,, %, BBIYUCISAIOT IO

dbopmyre:
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=+ [ﬂ,ns +0,01= G -~ 1)] 2.4)

raeV  — spaueHue CKOPOCTH BOJHOTO IIOTOKA, M/C.

2.10 Ilpenenbl  nOMycKaeMoOl OTHOCUTENIBHOM MOIPEHNIHOCTH HM3MEPEHUM CKOPOCTH BOJHOTO
notokallCO-1 8y, %, BEIYUCIIAIOT TIO popMmyIie:

8, = +J@m)* + (57) 2.5).

2.11 Ilpenensl gomyckaeMOid OTHOCUTENIBHOMN MOTPEHIHOCTH U3MEPEHUICKOPOCTH BOJHOIO MOTOKA
usmeputenss UCBIT-TP-21M 1 8us %, Beraucisior no gopmyiie:

b=+ I{é‘g}’ + ) (2.6).

2.12 Ilpenenbl OTHOCUTENBHON JOTOJHUTEIBHOM MOTPEUTHOCTH KOMIOHEHTHOCTH BEPTYIIKU TPHU
yIje OTKJIOHEHHs €€ OCH OT HalpaBJeHHs MOTOKa B mpenenax + 40 rpaaycoB He HpeBbIIalOT 5 % OT
3HAYEHUS MPOEKLUU BEKTOPa CKOPOCTH Ha €€ OCh.

2.13 Ilpenenbl OTHOCHTENBHOM JONMOJHUTEIBHON NOTPEIIHOCTH W3MEPEHHM YacTOThI BBIXOJHBIX
HMMITYJIbCOB BEPTYIIKH, BHI3BAHHON M3MEHEHHUEM TEMIIEpaTyphl BOJIbI B MHTEpBAJIe OT TUTIOC | 70 MUIrOC
30 °C, He npesbimaioT 50 % oOT 3Ha4YeHWI MpenesNoB AOMYyCKAeMOM OTHOCUTENIBHOM MOTPEIIHOCTH
BEPTYIIKH.

2.14 ITpeaensbl OTHOCHUTENIBHOM MIOMOJIHUTEIBHOW TMOTPEIIHOCTH W3MEPEHUN YacTOTHI BBIXOJIHBIX
HMMITYJIbCOB BEPTYIIIKH, BRI3BAHHON M3MEHEHUEM MUHepanu3anuu notoka 10 10 000 r/m?, He mpeBHIIAIOT
20 % oT 3HaYEHHUI MPEJENIOB JOMYCKAEMON OTHOCUTENBHON MOTPEIIHOCTY BEPTYLIKH.

2.15 Ilpegensl  OTHOCUTENBHOM  JOTOJHHUTENIBHOM MMOTPENIHOCTH, BBI3BAHHOM HM3MEHEHUEM
MyTtHOcTH TmoToka 110 10000 r/m?, He mnpesbimaioT 20 % OT 3HAYEHHH MPEAETOB JOMyCKaeMoOM
OTHOCHUTENIbHOM MOTPEIIHOCTH BEPTYLIKH.

2.16 I'abGapuTHBIE pa3Mepbl BEPTYIIIKH, MM:

a) C JIONTAaCTHBIM BUHTOM AuamMeTpoM 120 MM:

— 0e3 crabunmu3aropa 120 x 285;

— €O CTAOMIIM3aTOPOM 120 x 595.
0) C JIONacTHBIM BUHTOM JUaMeTpoM 70 MM:

— 0e3 crabunmu3aropa 70 x 285;

— €O CTaOMIIM3aTOPOM 70 x 595.
2.17 I'abGapuTHBIE pa3Mepsl MpeodpazoBaTelis, MM 125 x 75 x 45,
2.18 I'abapuTHBIE pa3Mepsl U3MEpUTENS B QyTiasipe, MM 345 x 210 x 200.
2.19 Macca BepTyIIKH, KT, HE OoJIee:

— C JIOTIACTHBIM BUHTOM JuameTpom 120 MM 1,5;

— C JIOTIACTHBIM BUHTOM JuameTpom 70 Mm 1,4.

2.20 Bec uzmepurens B ¢pymispe, Kr, He 6osee 7,0.

2.21 Texnnueckue xapakrepuctuku MCO-lykaszaHel B pYKOBOACTBE MO JKCIUIyaTallUd
«U3mepurens  ckopoctu  BogHoro  moroka  MCO-1.  PykoBoacTBO 1o 3KCIUIyaTalluu
MEKP.402141.001 PO».

2.22 YcnoBus dKCIUTyaTalluyd U3MEPUTEIS

2.22.1 Hopmanensle ycnosus 3kcmuryatanuu UCO-1:

a) TemIeparypa oKpyxarolero Bo3ayxa, °C ot toc 15 norutroc2S;
0) OTHOCHTENbHAS BIAXXHOCTh OKPYXKAIOIIEro Bo3yxa, %o ot 50 no 80;
B) HaIpsHKEHUE UCTOYHUKA TUTAHUS [TOCTOSIHHOTO TOKa, B ot 2,8 1o 5,0.

2.22.2 Pabouue ycnoBus skcruryararuu MCO-1:
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a) TeMIeparypa oKpyxaroiero Bo3ayxa, °C ot munyc 20 no mwioc 40;

0) OTHOCHTENNbHAS BIAYKHOCTh OKpYyXaromiero Bozayxa mpu 20°C, % 1o 80;

B) HalpsKEHUE UCTOYHUKA MUTAHUS [TOCTOSIHHOTO TOKa, B ot 2,8 1o 5,0.

2.22.3 VYcioBus KCIUTyaTallud BEPTYILKH B BOJE:

a)reMriieparypa Bojipl, °C ot toc 1 jo miroc 30;
0)MuHepanu3anus MoToka, r/m> ot 0 1o 1000;

B) MYTHOCTb TTOTOKA, I'/M> 10 10000.

2.23 CpenHuii cpok ciyx0bl n3aenus cocrasisieT He MeHee 10 ner.

3 KoMmjieKTHOCTD

3.1 Kommnekt nocraBku uzmepurens UCBII-I'P-21M1 npusenen tadnuue 3.1.
Tabnuna 3.1 — Kommiekt nocraBku

O6o3Ha4yeHue Haumenosanue KonunyectBo [Tpumeuanue
MEKP.304117.001 Beprymika rugpomerpuueckas ['P-21M1 l . C JIONIACTHBIM
BHHTOM
TUaMETPOM
120 mm
MEKP.402141.001 H3MmepuTenb CKOPOCTH BOJIHOTO MOTOKA ] mT
NCO-1*
- [IpoBonx curnansheii [1IB BII- ™
2 x 0,75,HaMOTaHHbBIN HA IUIAHKY,
I'OCT 7399-97
MEKP.754257.001 VYkazarenp* I mr. MOCTABJISIETCS MPU
pabote co
HITAHTOU
MEKP.301526.001 Crabunu3arop HarpaBICHUS I mr.
MEKP.304119.001 Beptmtor I wr.
MEKP.301628.001 Kapabun 2 mT.
MEKP.758131.003 BuHT K1eMMHBIH (3am1acHOM ) 2 IT.
MEKP.758131.001 BunT cTonmopHsIi (3amacHoi) I mr.
MEKP.758131.002 BunT crabmimsaropa (3amacHoi) I mr.
MEKP.723515.001 BunT nonactHo#t nuamerpom 70 Mmm* 1 mT
- Konrtakt MarHuTOynpapisieMsblii (FepKoOH) 1 mTt.
«MEDER-B»(3anacHoit)
- Otseprka 'OCT 17199-78 I mr.
TV 38.10111025-85 ®naxoH ¢ TpaHCHOPMATOPHBIM MACIIOM I mr. V=50 mn
MEKP.321111.001 OyTisp BEPTYLIKU I mr.
MEKP.304117.000 PO | PykoBOACTBO IO 3KCIUTyaTalluu 1 2k3.
MEKP.304.117.000 Ib | MeTonuka noBepku 1 7K3.
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[Iponomkenue Tadmuibt 3.1

Ob6o3HaueHue Hanmenosanue KosmuectBo IIpumeyanue

MEKP.402141.001 PO | U3mepurens cKOPOCTH BOJHOTO MOTOKA 1 3K3.
NCO-1.PykoBOJCTBO 10 3KCILTyaTalluu

MEKP.402.141.001 b | I3mMepuTens CKOPOCTH BOJHOTO TOTOKA 1 7K3.
NCO-1.Meroauka moBepku™

* KoMIJIEKT NOCTABKM OCYIIECTBIISIETCS O 3arpocy.

4 Onucanue u padora u3aeaust

4.1 YcrpoiictBo

4.1.1 IlpuHuun nedcTBUS M3MEPUTENs OCHOBAaH Ha (YHKIMOHAJIBHOM 3aBHCHUMOCTH MEXIY
CKOPOCTBIO T€UEHHUsI HaOeraroIiero BOJHOro MOTOKa U YaCTOTOM BpallleHUs JIOTIAaCTHOTO BUHTA BEPTYIIKH.

B pesynbrare BpameHus nomactHoro BuHTa 1l(pucyHok A.l mpunoxxkeHus A) ¢ IMOMOIIBIO
T€PMETHU3UPOBAHHOTO MArHUTOYIPABISIEMOTr0 KOHTaKTa (J1anee —TepkoH) 15 u mocrtosiHHOTO Maruuta 14,
Ha iemMax 19, 20 BeipabaThIBacTCsl CUTHA B BUJIC YJICKTPUUYECKUX UMITYJIHCOB C YACTOTOW CIICIOBAHUS,
PaBHOM 4aCTOTE BpallleHHUs JIOMMACTHOTO BUHTA (OAWH UMITYJIbC 32 OJIMH 000OpPOT BUHTA).

4.1.2 DnekTpuuecKkue UMNYJIbChl MO0 CUTHAJIBHBIM MPOBOJAM MOJAIOTCA Ha KieMMbl Bxoja «l:1»
npeoOpaszoBarens, re o0pabaThIBalOTCS A MOCHENyIoIed HMHIUMKALMKW Ha JUCIUIee pPe3ylbTaToB
W3MEpPEHUI B BUJIE:

— 3HAQYEHMS UHTEPBaJIa BPEMEHU U3MEPEHUH, C;

— 3HaYEHUS KOJIMYECTBA BXOAHBIX UMITYJIbCOB (3aMBbIKAHUN M€PKOHA), UMIL.;

— 3HAYEHUS CpeHEH 3a BpeMs U3MEpPEHHI YaCcTOThI BpallleHHs JIOMacTHOTO BUHTA, 00/c;
— 3HaYEHUS OCPEHEHHOI BO BPEMEHH CKOPOCTH BOJHOTO MOTOKA, M/C.

4.1.3 Beprymika (pucyHok A.l mpuiioxxeHuss A) COCTOMT U3 Kopmyca 1, X0Z0BOro MexaHu3Ma 2 u
nonactHoro BuHTa 11 (qmamerpom 120 MM umu 70 mm).

4.1.4 XonoBoli MeXaHHW3M MOHTHUpPYETCS Ha Oocu 2, BXozsmed B kopnyc 1 u ¢ukcupyemoit
CTOTIOPHBIM BUHTOM 3. X0/10BOM MEXaHU3M COCTOMT M3:

a) JABYX paJHalibHO-YHOPHBIX MOAUIUITHHUKOB 7, 3aKUMAEMbIX CHElHalbHOM Taiikoil 10 mexmy
HapyXHOU 8 U BHYTpeHHEHN 9 pacriOpHBIMU BTYIIKaMU;

0) MyThI 3akUMHOH 12, 3aKpernstomieil JonacTHON BUHT 11 Ha X010BOM MEXaHHU3ME, BXOJISIIEM
B MOJIOCTh JIONACTHOTO BUHTA.

4.1.5 B 3agHei yacTH JIonacTHOro BUHTA 11 3ampeccoBaH MOCTOSHHBIA Mar#ut 14, KOTOpBIN npu
MIPOXOKJACHUH HAJl TEPKOHOM 15, pacnoyio:KE€HHOM B TOpILE KOpryca 1, 3aMbIKAaeT MOCIEAHMIA.

OnuH BBIBOJ T€pKOHA COEAMHEH AIEKTPUUECKH C KOPIycoM |, a Ipyroil uepe3 KOHTaKT-IpuKuM 13
U TOKOINpoBOJ 18 ¢ kinemMmoil curHaibHOM 19, K KOTOpOHl MOAKIIOUEHO MOJIOKHUTEIBHBIM II0JI0OCOM
ANIEKTPUYECKOE TMHMTAaHUE TMOCTOSHHBIM TokoM. Ha kiemmy 20 (kopmyc) mogaeTcss IMOCTOSHHOE
HaIpsKEHUE OTPULIATEIILHOTO TOJIIOCA.

4.2 Vxazanust Mep 0€301MacHOCTH

4.2.1 Ilpu paboTe c U3MEpUTENEM ClIeAyeT cOOM0AaTh 00IIMe MpaBuiia 1Mo TEXHUKE 0€30MacHOCTH,
MPUHATHIE TIPU POU3BOJICTBE THAPOMETPUUECKUX PadOT.
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4.3 TToaroroBka U3aeiIMs K MCIIOJIb30BAHUIO

4.3.1 Bepryiika yKOMIUIEKTOBBIBAETCS ABYMS JIONIACTHBIMU BUHTaMU.

Bunt muamerpom 120 MM — KOMIOHEHTHBIHM, MO3BOJISIOMINI H3MEPSATh MPOEKIUI0O CKOPOCTHOTO
BEKTOpa (KOMIIOHEHT BEKTOpa) Ha OCh BEPTYLIIKM IIPU  KOCOCTPYWHOM, OTHOCHUTEIBHO
THJIPOMETPUYECKOT0 CTBOpA, Te4eHUH. Ero mpumenenue menecooOpa3Ho npu pabore co ITaHrd 0Oe3
crabmnu3atopa. [Ipy 3TOM BepTymIKa pacrosaraercsi Tak, 4ToObl €€ OCh Oblja MepreHAMKYISpHA
HaIPaBJIEHUIO TUIPOMETPHUUECKOTO CTBOPA.

Bunt nuamerpom 70 MM — HEKOMIOHEHTHBINH. Ero mpumeHsIoT npu pabote ¢ Tpoca Mpu CKOPOCTSIX
TedeHus dosee 2 m/c.

4.3.2 Ilpu ruapoMeTpUyYecKuX padoTax B MOTOKAX IITYOMHON MEHbIIE 3 M BEPTYIIKY KpPENHUTh Ha
HITaHre, Mpu OOJIBIIMX TIyOMHAX BEPTYIIKY CO CTaOMJIM3aTOPOM HAaNpaBiEHHUsS MOJBECUTh Ha TPOCE C
00TeKaeMbIM T'HPOMETPUUYECKUM T'PY30M IIPpH oMol KapaOuHoB 22(pucyHok A.1 Ilpunoxenue A).

4.3.3 TloaroToBKka BEPTYIIKM K MPOBEACHUIO TUAPOMETPUYECKUX paOOT BBINOIHAETCS B
CIEAYIOUIEN MOCIEI0BATEIIbHOCTH:

— OTKPBITh QYTIISIp, BBIHYTh U3 HETO KOPITYC BEPTYLIKH C XOJJOBON YacThIO U JIONACTHBIM BUHTOM;

— yIaIUTh KOHCUCTEHTHYIO CMa3Ky C JeTajiel XOJ0oBOM wyacTh (y BepTYyWIEK C 3aBOJCKOM
KOHCEpBaIMei), UIsl 4ero OTBUHTUTH 3aXUMHYIO MydTy 12, Bpamas mo 4acoBOHM cTpeike, aaiee
OTBUHTHUTH CTOTIOPHBIN BUHT 3 M U3BJI€Ub XOJOBYIO YacTh C OChbIO M3 MOJIOCTH JIONACTHOTO BUHTA 11;

— JIeTajqy XOJIOBOM YacTU TIIATEIbHO MPOMBITH KEPOCHHOM, IPOBEPUTH JIETKOCTh BpallleHUs
LIapUKOIOAUIUITHUKOB, BBIIEP)KaTh B TpaHCOPMATOPHOM Macie pPa3o0paHHYK XOJOBYIO YacTh
BEPTYILKH.

4.3.4 3atem ocb coOpaHHOW XOJIOBOW 4YacTW 2 BCTAaBHTh B JIOMACTHOW BUHT 11 m 3adukcupoBath
CTOTIOPHBIM BHHTOM 3 B Kopiryce 1, 3aBUHTHUB 3akuUMHYI0 MydTy 12. Jlamee 1erkuM moBOPOTOM OT PYKH
WM JIyTh€M Ha JIOMACTHOM BUHT MIPOBEPUTH JIEFKOCTh BpalleHUs XOJO0BOW 4YacTu. JlomacTHOW BHHT
JIOJDKEH BpalaThCsi CBOOOIHO, 06€3 TOTYKOB.

[Ipn paboTax co WITaHTH KOPIYC BEPTYIIKU HAJIETh HAa INTAHTy U 3aKpPEeNUTh HA HEW NIBYyMs
3aKUMHBIMHM BUHTamu 4. [lociie 3Toro coouparoT 3IeKTPUUECKYI0 CUTHaIbHYIO 1ienb. K n3onupoBaHHoOM
kiemMMe 19 BepTylIKM NMPUCOENMHUTH MPOBOJ OT IMOJIOKHUTEIBHOTO MOJtoca Oarape, a K KOPILyCHOM
KJIieMMe — Apyroi mpoBoj. Jlo morpykeHus BEPTYIIKH B BOJY, 10 OTOOPa)KEHUIO CUTHAJIa HA JIUCILIEe
npeoOpas3oBaressi, MPOBEPUTh HAIEKHOCTh PaOOThl KOHTAKTHOTO MEXaHW3Ma BEPTYILKH U CUTHAJIHHOU
LIETIH.

4.4 Tlopsimok paboThI

4.4.1 Ilpy u3MEepeHUH CKOPOCTHM BOJHOIO IOTOKAa B paboTe C€ H3MEpHUTEIEeM HEO0OXO0IUMO
coOuIroaTh CIEAYIOUINHA MOPAI0K.

4.4.1.1 YcTaHOBUTB BEPTYLIKY Ha CPEACTBO NOTPYKEHHUA €€ B BoAy. /st 3TON 1enn UCIonb30BaTh
0o mTaHry (paboTa co mTAHroM), MO0 TUAPOMETpUUECKHi rpy3 (padoTa ¢ Tpoca).

4.4.1.2 Tlpu paboTe co MITAHIOM BEPTYIIKY )KECTKO 3aKPEMMUTh JBYMS 3a)KMMHBIMU BUHTaMU 4 Ha
PacCTOSHUH, 33JaBa€MOM OT HMIKHErO OIOPHOTO KOHIA TPU OINpPEAEIECHUH OCPEIHEHHON BO BPEMEHU
CKOPOCTH MOTOKa 110 BEPTUKAJIH.

4.4.1.3 [Ipu paboTe ¢ Tpoca BEpTYIIKY 3aKpelnuThb Ha CTOMKE WM KPOHIITEHHE-BBIHOCE
rugpomerpuueckoro rpyza (tuna IIM-1 wu np.). Bo3MoxHO Takke KpeIuleHHe BEpTYLIKH CO
cTabuIM3aTopoM 6 Ha BepTuItore 2 1c moMomso KapabuHOB 22.

4.4.1.4 ITpucoeqMHUTD K BEPTYIIKE IITATHBIM CUTHAJIBHBIM IPOBO/.

4.4.1.5 [loAKmIOYUTh CUTHAJBHBIN NMPOBOJ BEPTYIIKM K IpeoOpazoparento. [Ipu ucmnosib3oBaHUM
CUTHAJIBHOTO IPOBOJA C JBYMsI MPOBOJHUKAMH (paboTa cO IMITAHTOi) ero HaKOHEYHHUKH MPHUCOETUHUTH
HETMOCPEICTBEHHO K KileMMaM IpeodpaszoBarens «1:1».
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m BHUMAHMUE! ITP TIOAKJIIOYEHUN K KJIEMMAM IIPEOBPA3OBATEJIA
CUT'HAJIBHOI'O ITPOBOJJA CTPOI'O COBJITOJATD ITIOJIAPHOCTDH BKJIFOUEHM .

4.4.1.6 Paszmectuth mpeoOpa3oBarenb B yI00HOM MECTE Ha CPEJCTBE MEepENnpaBkl (B JIOAKE, KaTepe,
Ha MOCTUKE, B JIFOJIbKE) UJIU PACIOJIOKUTh €ro Ha IPy/id, II0JIBECUB HA PEMHE.

4.4.1.7 llorpy3uTh BEPTYIIKY B 3aJIaHHYI0 TOUYKY BOAOTOKa. [Ipu paboTe ¢ BepTYIIKOW Ha IITaHTe
HEO0X0IMMO TIOCJIE YIOpa €€ KOHIIa O JHO BOJAOTOKA TMOBEPHYThH IITAHTY TaK, YTOOBI MPOJOJIbHAS OCh
BEPTYLIKU ObLIa HallpaBJIeHa NEPIIEHIUKYISIPHO U3MEPUTEILHOMY CTBODY.

4.4.1.8 Haxarp xnHonky BKJIL. Ilpu stomM Ha aucniee npeoOpazoBaTensi AOIKHA IOSBUTHCA
uH(popMalusa MPeabIAYIEero M3MEpEeHHs, aBTOMATUYECKH COXpaHseMas IpeoOpa3oBaTelieM MpH €ro
BBIKJTIOYEHHH.

[Ipumeuanue - IlogroroBka k paboTe M MOPSAOK pabOTHl ¢ mMpeoOpa3zoBaTereM H3JIOKEHBI B
PYKOBOJCTBE MO 3KciuTyarauun «M3meputens ckopoctu BoaHoro notokallCO-1. PykoBoactBo mno
skcrryatratunMEKP.402141.001 POy.

4.4.1.9 Haxarp xkHonky CTAPT.

4.4.1.10 TTocnenoBatenbHbM HaxaTueM KHonku PEXXVM BeiOpaTh 0HY U3 BEIUYUH (KOJIUYECTBO
CUTHAJIOB, MOCTYMAIOUUX OT TUIPOMETPUYECKON BEPTYIIKH; YacTOTy BpAaLIEHHUS JIOMACTHOTO BHHTA
THIPOMETPUYECKON BEpTYIIKU; OCPEIHEHHYIO CKOPOCTh BOJHOIO IIOTOKa 3a BpeMs H3MepeHuil),
pe3ynbTaT U3MEPEHUM KOTOpO OyieT 0ToOpakaThCs Ha AUCIIEE MPeoOpa3oBaTes.

4.4.1.11 ITo oxoHYaHWM U3MEPEHUN COCUMTATH IMOKA3aHUS C JUCIUIES TIPeoOpa3oBaTes.

4.4.1.12 YcTraHOBUTh BEpPTYIIKY B JAPYI'YyIO TOYKY IIOTOKAa W TIOBTOPHUTH TMOPSJAOK pPadOTHI,
onucanHelii B .. 4.4.1.1 —4.4.1.11.

4.4.2 Tlocne mpoBeAeHUS H3MEPEHUI BEPTYLIKY W TNPUHAIICKHOCTH K HEH MPOTEPETh CyXOu
TPSNKOM U YIOKUTH B PYTIISIp BEPTYILKH.

4.4.3 DneKTpUYECKU TPOBO/I MOCe PabOTHI TIIATEILHO OOMBITh, OOTEPETh TPSIMKON, HAMOTATh Ha
KaTYIIKY U BJIOXUTH B QYTJISIp BEPTYIIKH.

[TIo BO3BpamieHHH TOCIE HM3MEPEHUH B IMOMEIIEHUE BEPTYLIKY IMPOCYIIUTh, MOJOCTh KOpIyca
BEPTYILIKU IPOMBITh YUCTHIM KepOCHHOM. HapyxkHyr0 yacTh KopIyca BEpPTYIIKH U XBOCTOBOE OIEPEHHE
00TepeTh BETOIIbIO, CMOYEHHOW HEOOJBIINM KOJIMYECTBOM Maciia. XO0JIOBYIO YacTh BEPTYIIKH pa3ooparhb
(KpoMe MIapUKOMOAIIUITHUKOB), U BCE JETaIN MPOMBITh B KEPOCUHE JUIs yHalleHUs TpsA3H, HEOOXOAUMO
oOpaTuTh BHUMaHUE Ha MOJOCTh, IJIE pacloiaraeTcsi IOCTOSHHBIM MAarHUT, OHA JOJKHA OBITh YhCTast, 6e3
METATUYECKUX YaCTHUI[ U TPSA3U.

Beptymiky coOparh 6€3710macTHOTO BUHTA, TIIATEIHHO MPOMBITH B BAHHOUKE C YUCTHIM KEPOCHHOM
(MOJIOCTh JIOMACTHOTO BUHTA MPOMBITH OTAENbHO). [locrme Toro, kak cred4er KEepOCHH, B MOJOCTb
JIOTIACTHOTO BHWHTA 3allUTh TpaHCPOPMATOPHOE MACIO B KOJMYECTBE 6 MJI, a 3aT€M OKOHYATENIbHO
coOpaTh XOJIOBYIO YacCTh.

m BHUMAHMUE! IIPUMEHATL JAPYI'OE MACJIO KPOME TPAHCOOPMATOPHOI'O
SAIIPEIIIAETCSH, TAK KAK OHO MOXET COJEPXATH BPEJHBIE ITPUMECH,
BBI3bIBAIOIIME OKHNCJIEHUE WJIM OBPA3VIOIIUE CI'YCTKH, UTO OTPA3UTCA
HA TOYHOCTU ITOKA3AHWI BEPTYIIKU.

4.4.4 Yuctuth 1 00TUPATh KAXKIYIO YaCTh BEPTYLIKHU CIEAYET OUeHb aKKypaTHO, 4YTOObI HE IOTHYTh
U HE UCNOPTUTh. BHyTpeHHNE YacTH BEPTYIIKH IPOMBIBATh CTPYEH KEPOCHHA U3 PE3MHOBOU I'pYyILIN WU
EpLINKOM.

4.5 MapkupoBKka
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4.5.1 Ha xopmyc BepTYIIKH HAaHOCAT MapKUPOBKY, COJICPKAIIYIO CIEeIYIONIYI0 HH()OPMAIHUIO:
— HAUMCHOBAHUC IMMPCATIPUATUA — U3TOTOBUTCIIA,
— HAUMCHOBAHHUEC U3 ACIINA,
— 3aBOJICKOM HOMED;
— o U3roTOBJICHUA,
— HAUMCHOBAHUEC CTPAHBI-U3TOTOBUTCIIA.

4.6 YakoBka

4.6.1 U3mepurenb ymakoBbIBaeTcs B (QyDIslp COTJIACHO  JOKYMEHTAlMM — TPEANPHUSTHS -
usroroButeis. DyTIsAp HCIONB3YyeTCs IS TPAHCHIOPTHPOBAHUS M XPAHEHUS HW3MEPHUTENS IPH €ro
AKCIUTyaTaluH.

4.6.2 YnakoBka komiuiekca cootBeTctByeT ['OCT 9181-74. B kauecTBe TpaHCIOPTHOM YHaKOBKH
UCIOJIL3YIOTCSL Aouiatble M (aHepHble AuMKd. COCTaBHBIE YacTH B YIAKOBKE 3aKpEIUIEHBI B IIEJIAX
WCKJTFOUEHHSI TIEPEMEIICHHUS TIPY TPAHCTIOPTUPOBAHHH.

4.6.3 YTunu3zanuio Tapbl 1 yIIakOBOUHBIX MaTepUaioB MIPOBOJAUTH 10 ycMoTpeHuto [lotpedurens.

4.6.4 OyTasip U3MEpUTENs HE TIIOMOUPYeTCs.

5 Texnnueckoe 00CayKUBaAHUE

5.1 Texaudeckoe OOCITY)KMBAaHUE M3MEPUTENSI TPU €ro HCIHOJb30BaHUM 110 HAa3HAYCHUIO,
OXKMJIaHWHM, XPAaHCHUH W TPAHCTIOPTUPOBAHMH JOJDKHO OBITh HANpaBICHO Ha TMOJACPKAHUE E€ro
paboToCTIOCOOHOCTH MM UCIIPABHOCTH.

5.2 Ilog oXugaHueM NOHHUMAaEeTCAd HaxXOXKIEHHE W3JEIUsI B COCTOSHHHM TOTOBHOCTH K
HCIO0JIb30BAHHUIO 110 HA3HAYEHUIO.

5.3 Texaudeckoe OOCTYy)KMBAaHHE WM3MEPUTEIST TPHU €ro HCIOJb30BaHUU TI0 HA3HAYCHHIO
BBITIOJTHSETCS SKCILTyaTalllOHHBIM [IEPCOHAIIOM.

5.4 TlopsimoK TEXHUYECKOTO OOCTY)KMBAaHHMSI H3MEPHUTENS TIOCJI€ €ro HKCIOJb30BaHUS 10
Ha3HAYCHMIO ONMCaH B 1.11. 4.4.2 — 4.4 .4,

6 PemoHT

6.1 PeMOHT u3MepuTens, BBINOJHIAEMbII 3aMEHOM ero nerajgeil aHaJOrMYHbIMH, BXOJSALIMMU B
KOMIUIEKT IOCTaBKH, IPOBOIUTCS SKCIUTYaTallHOHHBIM IEPCOHATIOM.
6.2 3amMeHy repKoHa B BEpTYIIKE IPOBOAUTH CIEAYIOIIMM 00pa3oM:
— OTBUHTHTH 32UMHYI0 My(pTy 12 (pucynok A.l mpumnoxxeHus A), Bpamiasi o 4acOBOH CTpeIKe,
Jjajiee OTBUHTUTH CTOTIOPHBIM BUHT 3 U U3BJI€Yb XO/I0BYIO YaCTh C OCBIO 2 U3 JIONIACTHOT'O BUHTA;
— U3 OCH 2 BBIKPYTUTH TOKOIpoBoA 18 m BuHTOM M3 X 12, yepe3 orBepctue 17, BBIIABUTH
¢byrap-uzonsaTop 16. CHATb KOHTAKT-MIPUKUM 13 M BBITALIUTh TepKOH 15;
— OYUCTUTH OChb 2, GymIsAp-u30asaTop 16 M TokonpoBoa 18 OT repmMeTHKa. YCTaHOBUTh Ha MECTO
HOBBIN FepKOH 15 ¥ KOHTaKT-nIprkuM 13;
— ¢yrap-u3onsaTop 16 B cOope BCTaBUTh B Ma3 OCH 2, 3aKPYTUTh TOKOTIPOBO 18;
— coOpaHHBIN y3eI1 3arepMeTH3UpOBaTh Macio0EH30CTOMKIM T'epMETUKOM uepe3 oTBepcTue 17;
— WBJIMIIKY T€PMETHKA YAAIUTh C IOBEPXHOCTH OCH 2 BETOLIBIO;
— IIPOBECTU COOPKY BEPTYIIKH B 0OpATHOI MMOCIE10BaTEILHOCTH.
6.3 Ilepeuenr Hambosiee YacTO BCTPEYAIOIIMXCS WM BO3MOXKHBIX HEHCIPaBHOCTEH H3MEpUTENs
npuBeeH B Tabauue 8.1.
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Tabmuua 8.1 —Bo3MOXKHbIE HEUCTIPABHOCTH U3MEPUTEIIS U METO/IbI UX YCTPAHEHUS

HanmenoBanue HeucnpaBHOCTEN, BeposiTHas npuunna Merton ycrpaneHus
BHEIIIHEE MPOSIBICHUE U
JIOTIOJIHUTEJIbHbIE IPU3HAKU

IJlomacTHOW BHMHT TIpH TOJ4YKE | 3aCOpEHUE, u3Hoc | PazoOpare X070BOM MEXaHU3M,

PYKOI Bpalaercs ¢ 3aMUpaHUuEM HOJIIMITHUKOB IIPOMBITH ero, POAYTb,
IPOCYILIUTB, 3aMEHUTH
HOJIIUITHUKH

H3ornyra oce HampaButs B peMOHT

2BTtynka BepmIora mpH TOJYKE | 3aCOpeHue Pa3zo0pare BepTiIOL, MPOMBITH,

PYKOI1 Bpalaercs ¢ 3aMUpaHUuEM HOJIIMITHUKOB IPOCYIINTh WIU  3aMEHHUTH
HOIIUITHAKH

6.4 ['apaHTHIHBI ¥ [OCIIETapaHTUIHBIA PEMOHT, a TaKKe TEXHUYEeCKoe OOCITyKUBaHHE
WU3MEPUTEIIS OCYIECTBIIAET MPEANPUATHE-U3TOTOBUTEIb.

7 I'apanTuu U3roToBUTENs (MOCTABIIUKA)

7.1 3roToBUTEND rapaHTUPYET COOTBETCTBUE U3MEPUTEIIE OCHOBHBIM TpeboBaHusaM TV npu

COOJTIOICHNH TTOTPEOUTENIEM TTPaBUJI KCIUTyaTaIlliH, XPAHCHUS U TPAHCTIOPTHPOBAHMSL.

7.2 TapaHTHitHBINA CpOK 12 MecsIeB ¢ MOMEHTa BBOJIAa U3MEPHUTEIIS B IKCIUIyaTalllio, HO He 0oJiee
18 Mecs11eB ¢ JaThl U3TOTOBJICHUS.

7.3 'apanTuu NpeanpUusATUsI-U3TOTOBUTEIISI HE PACIIPOCTPAHSIIOTCS HA AJIEMEHTHI TUTAHUS.

7.4 U3rotoBUTENb OCTaBISET 3a COOOW MpPaBO BHOCUTH M3MEHEHHS, KaK B HKCIUTyaTal[MOHHYIO
JOKYMEHTAIMIo, Tak M B KoHCTpykiuio npubopa HCBII-I'P-21M1, He Binusomue Ha TOYHOCTH
U3MEpEeHUN U yAyyllalllhe YCIOBUA OKCIUTyaTallMd, ©0e3 MpeaBapUTEeNbHOTO  YBEJOMIICHUS
IOJIL30BaTeIIeH.

8 Cenenns 00 yTBepKICHHH THIIA CPEACTB H3MEPECHUH

8.1 Tun cpencrtBa M3MEpPEeHMH YTBEPKIEH B TOPSJIKE, YCTAaHOBICHHOM 3aKOHOJATEIBCTBOM
Poccuiickoit @eneparnuu 06 odbecrieueHNH eAMHCTBA U3MEPEHUH .

CBuerenbcTBO 00 YTBEPXKACHUU TUINA CPEACTB HM3MEPEHMH M3MepHTeel CKOPOCTH BOJHOTO
notoka MCBII-I'P-21M1 RU.C.29.001.A Ne 31767/1 co cpoxom neiictBust mo 18.05.2023 BbigaHo Ha
OCHOBaHMHM peuieHUss PenepanbHOro0 areHTCTBa MO TEXHUYECKOMY PEryIMpPOBAHHUIO U METPOJIOTHH,
odopmiienHoro npukazom ot 18.05.2018 Ne 962.

8.2 3HaK yTBEpXKAEHHUS THIA CPEACTB U3MEPEHUI HAaHOCUTCSA HA TUTYJIbHBIA JIMCT PYKOBOJACTBA 10
IKCIUTyaTal1H.

8.3 MexnoBepouHblii HHTEpBaAT -2rofga.Meroauka nosepku — MEKP.304.117.000 J1b.
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9 CBuaeTebCTBO 00 YIIaKOBLIBAHUH

CBUIETEJIbCTBO Ob YITIAKOBBIBAHNN

I/I3MepI/ITeJ'II) CKOpPOCTH BOAHOI'O IMMOTOKaA

HNCBII-I'P-21M1 MEKP.304117.000 Ne
HauMEHOBAHHE U3ICIHS o0003HaueHUE 3aBOJICKOW HOMEp
VYnakoBaH(a) COLJIACHO TpeOOBaHUSM, IPEAYCMOTPEHHBIM B JEHCTBYIOIIEH TEXHUUECKON
JIOKYMEHTaIUEH.
JOJDKHOCTh JIMYHaA NOAIINCH pacumcbposka IIOAIINCHU

rOJI, MECSII, YHCIIO

10 CBuaerebCTBO 0 IPUEMKE

CBUJETEJIbCTBO O ITPUEMKE

H3meputens CKOPOCTH BOTHOTO TIOTOKA
WCBII-I'P-21M1 MEKP.304117.000 No

HaMMEHOBaHME U3/1EIUs 0003Ha4YeHHe 3aBOJICKOH HOMeEp

M3roTOBJICH(a) U MPUHAT(a) B COOTBETCTBUH C 00s3aTeIbHBIMU TPEOOBAHUSAMH IOCYIaPCTBEHHBIX
(HAIMOHANIEHBIX ) CTAHIAPTOB, MEHCTBYIOIICH TEXHUICCKONW TOKYMEHTAITUEH U TpH3HaH(a) TOXHBIM(0H)
IUTSA OKCIUTyaTalluH.

Hauansank OKK
MII

JIMYHAs HOMHUCh pacu(poBKa MOAITHCH

Tom, MECsL, YUCI0

11 CBuaeTeJIbCTBO 0 IEPBUYHOM MOBEPKe

CBUETEJILCTBO O IIEPBUYHOM [TOBEPKE

N3mepurens CKOpOCTH BOIHOTO IOTOKA MEKP.304117.000 Ne
HCBII-T'P-21M1
HanMMEHOBAaHWE U3/ENHS o0o03HaueHue 3aBOZICKOI HOMeEp

moBepeH(a) W Ha OCHOBAaHWUHM pE3YIbTaTOB IEPBUYHON IIOBEpKHM TpH3HAH(a) TOMHBIM(OMN)
JUTSL OKCTUTyaTalH.

IToBepuTrens

Kuneiimo noBeputensHoe

JIMYHasA MmoAnrucCh pacumd)pOBKa oAU CHA

Toa, MECAIl, YUCIIO

MEKP.304117.000 P2
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12 TpancnopTupoBaHue U XpaHEeHHUe

12.1 TpancnopTUpOBaHUE H3MEPUTEIST B YHNAKOBKE MOXET OCYIIECTBISATHCS BCEMH BHUIAAMHU
TPaHCIOPTA, 32 UCKIIOYEHUEM aBMALIMOHHOIO, B HEr€PMETU3UPOBAHHBIX OTCEKaX IPH YCIOBUU 3ALLUTHI
OT MPSIMOTO BO3JICHCTBUS OCAIKOB U MbUIH.

12.2 YcnoBust TpaHCIIOPTUPOBAHUS BEPTYILIEK B YIAKOBKE COOTBETCTBYIOT YCJIOBHUSIM XpaHEHHUS 2,
JUI 3HAUEHUH TeMIIepaTypbl OKPYKaroIero Bo3ayxa ot Munyc 50 go mwitoc 50 °C.

12.3 YcnoBusi XpaHeHMsI BEpPTYLIEK B YIAKOBKE COOTBETCTBYIOT YCJIOBMSIM XpaHeHus | 1o
I'OCT 15150-69 mpu OTCYTCTBHHM MapOB KHUCIOT, IIEJIOYEH M JPYTHMX €JKUX BEIIECTB, BBI3BIBAIOIINX
KOPPO3HIO.

13 Yruaunsanusa

13.1 Ilpubopsl HE MPEeACTaBISAIOT OMACHOCTH ISl JKM3HU M 370POBbsS YEJIOBEKa M OKpY’Karouei
cpenpbl.

13.2 Ytunuzanuioo npuOopoB, HE MOJUIEkKAIIMX BOCCTAHOBJIEHUIO WM OTpabOTaBIIMX CBOM CPOK,
MIPOBOJUTH [0 YCMOTPEHUIO OTpeOUTES.
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3AKA3ATb: UCBII-IP-21M1 usmepumesb

Jluct peructpaiiuu U3MeHeHUH
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