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OIIMCAHUE TUIIA CPEICTBA U3MEPEHUI

CueTunku rasa ynsrpassykossie ' VBP-011

Hasnauenne cpexcrsa m3mepennuii

Cuerauxu rasa ynerpasBykosbie ['YBP-011 mpenHasHadueHs! s H3MEPEHHS B paboduux
YCIOBHAX OOBEMHOTO pacXofa, o0Bema rasa, TpPaHCIOPTHPYEMEIX II0 TpyOOIIpOBO#aM KpPYyIIOTo
CEYEHHI.

Omnucanue cpeacTBa H3MepeHuii

[lo mpuHIHIY paGoOTEI CYETYMK OTHOCHTCS K BPEMSAUMITYIbCHBIM  YIIBTPA3BYKOBEIM
pacxozomepam, paboTa KOTOPBIX OCHOBAHA Ha W3MEPEHHH PA3HOCTH BPEMEHH IIPOXOWKICHHS
YIBTPa3BYKOBOTO currana (ganee — Y3C) 1o HammpaBIeHHIO TOTOKA ra3a B TpyOOIIPOBOJIE ¥ IIPOTHB
HETO.

ONEKTPUYECKHEe WMIY/IbCHl [ONEPEMEHHO MOJAlOTCS  Ha MEePBBEI U BTOpOH
npeobpasoBaTensb dNMeKTpoaKycTaYeckuit (namee — [IDA). IIpy mBYKEHWM rasa IPOMCXOIUT CHOC
YIBTPa3ByKOBOM BOHBI, KOTOPBI [PHBOAUT K M3MEHEHHIO IONHOTO BPEMEHH PAcIpOCTPaHEHHS
¥Y3C mexnay II9A: mo mOTOKy rasa BpeMmsi PacIpOCTpaHEHHS YMEHBINACTCS, & IPOTHB TOTOKA —
BO3pacTaeT. PasHocts Bpemén pacnpoctpanenns Y3C o ¥ MPOTHB [OTOKA rasa IPONIOPIHOHATHHA
CKOPOCTH TIOTOKA 1, CIIEJI0BATENIBHO, 00BEMHOMY pacxojty rasa. [Ips MHOTOTy4eBOM 30HIHPOBAHAM
M3MCPCHHA II0 KaHalaM BBIIONHSIOTCS I[OOYEPENHO B peXHME pasieNeHHs BpeMenu. Ha
TIOJIy9EeHHE OJTHOM TIaphl OLEHOK TEKYIIETro Pacxofa 3aTpaumMBaeTcs BpeMs MeHee 1 ¢. OfbeM raza
BBIMHUCTIACTCS HHTETPUPOBAHUEM CEKYHIHBIX PACXO0B.

CyeTuHKd BBITYCKAIOTCS B HECKONBKHX MOmubukammsx: 636128.310, 636128.311,
KOTOpBIC OTIHIAIOTCS TEXHUYECKUMH XapaKTePUCTUKAMH, KOHCTPYKIHEH KOpITyca 3eKTPOHHOTO
6i10Ka (manee — B3) 1 HATMYHEM MM OTCYTCTBHEM BPE3HOH CeKIIHH.

BD cuerunkoB momupuxammit 636128310 mmeror BD (¢ KMIOKOKPHUCTAIMYECKHM
JUCTIIeeM MM Oe3 Hero), BBIIONHEHHBIE B MPAMOYTOILHOM [e€pPMETHIHOM Kopnyce (puc.la). BD
CYCTYHKOB MOmupuKanuu 636128.311 MMEIOT WCHONHEHHE B OUIHHIPAYECKOM TePMETHYECKOM
xopmyce ¢ JKKU unu 6e3 XKKU (mmo 3axasy) (puc.16).

a) BD 636128.310 6) B2 636128.311
Pucyrok 1 - O61mmii Buj 6710Ka 51EKTPOHHOTO

KoHCTpyKTHBHO cUeTYHKH MOTYT COCTOATE B3 IBYX HIIA TPeX COCTABHBIX YaCTEM:

—  OfHOH mnu ABYX nap ITDA mmm Bpesusix cexumit (nanee — BC) ¢ BMOHTHPOBAHHEIMH B
uee [IDA;

—  3JIEKTpoHHOTO G6noka (b3) mo 3akasy ¢ JKKU umm 6e3 XKKU;

—  Onoka nuranus u ces3u (nanee — BIIC) (puc.2a).
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Cuerumky KoMIiekTyrorcs [1DA mus paboumx mapnenumit 1,6; 6,3; 10 mmm 16 Mlla,
KOTOpbIe pacmosaraorca B BC wim B H3MEPUTETBHBIX yIACTKaX TPyOOIpoBomoB (puc.20).

C Beixoma B3 pe3ynbTaThl H3MEpeHUH MOTYT OBITH NEPEJaHbl Ha BHELIHHUE PErUCTPH-
pyrompe TpubGOpEl B BHIE YACTOTHI CIEIOBAHUS HMITYNbCOB, YHH(GUIMPOBAHHBIX CHIHAJIOB IIO-
CTOSIHHOTO TOKa ¥ uepe3 unTepdeiicer RS232 u RS485. [imaa muamy cBsasu: 1t RS-232 — mo 25 M;
mst RS-485 — go 1200 m.

CuUeT4riKi MOTYT TIPHMEHATHCS C KOPPEKTOpaMH, OOECIEeYHBAIOIMNMHA IIPUBEICHHUE
H3MEPEHHOTo 00beMa ra3a K CTaHAaPTHBIM YCIOBHSIM.

CUéTYUKM MOTYT IPUMEHATHCS B M3MEPHTENBHBIX CHCTEMaX C IyOIMPOBAaHHEM
BBIYHCITUTEIBHBIX YCTPOUCTB.

]
=

B) cuetunk ¢ BC momudukarus 636128.311
Pucynok 2 - O6mwit Bug cuetauxos u BIIC

KOHCTpYKIIHs CYUETUMKOB 06ecTieynBaeT BOSMOKHOCTD Mepeladn Pe3yIbTaTOB H3MEPEHUH
1 cIyxeGHOM HHbOPMAIIHH BO BHENIHEE YCTPOHCTBO OTOOpaKeHH | ynpasierHus (nanee — BYYO)
TI0 CTAHJapPTHBIM HHTEpheHcaMm.

CueTunky (GUKCHPYIOT 3HAYEHUsS] HAaKOIUICHHOTO 00BeMa, a TakXkKe IEepHOAbl Hepabodero
COCTOSIHHSI, HAKAIUIMBASACH HX BO3PACTAIOIIMM HMTOTOM, H COXPaHMIOTCA B OHEPrOHE3aBUCHMOM
TaMATH.

Cuerunkyu rasa yusTpasBykoBeie ['YBP-011 miomMOHpyroTcs B MeCTax, yKasaHHBIX Ha
PHCYHKE 3.
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MecTa ycTaHoBM
IFEWMTHEX NMNoME

Pucynok 3 — Mecta ninoMOHpOBaHUS CHETUHKA

IIporpamMmHoe obecmedeHne

Buyrpennee nporpammHoe obecreuenue (nanee — [10) CYeTUMKOB rasa yiIbTPa3BYKOBBIX
['YBP-011 npenmasHadeHO 11 BBIMHCIEHHS OObeMa W OOBEMHOTO pacxofa, a TaKXkKe JuIsd
YIIpaBleHus YCTPOHCTBAMH BBOJA-BBIBOJA HH(MOPMAIMM CUETYMKOB, (HKCHPOBAHHS BPEMEHH
IPOCTOSl, CO3NaHHS B SHEPro3aBHCHMOM IaMATH apXUBHBIX 3ammceli 00 00BEMHBIX pacxoiax 3a
OTYETHBIC HHTEPBANIBl BpPEMEHH (Jachl, CYyTKH).

JIOTOTHUTENBHO, IIOCTABIIEMOE CO CYETUHKOM, BHEIIHee aBToHOMHOe 110 «GUVRO11
V70_4 CUT» npensasHaderHo it yA00CTBa QHATHOCTHKY CYETYHKA.

Vposens 3amuthl 10 cuetaukor B cooTBeTcTBHY ¢ P 50.2.077 — BBICOKHIA.

Ha mmare B3 pacmonoxken mnepexmouarens SWI, mnpenHasHadeHHBIH M7 3aIlUTHI
KOH(HIYpaIlUK CYETIHKA OT IIEPE3ANKCH (CM. PHCYHOK 4).

Pacnonoxenne Ha niate BD nepexatouate s 3amuTE
KOH(HUIypammu cueTIHKA OT TIepe3amiucH

Pucynok 4 — PacnionoskeHue mepermodaTesis 3ayuThl
WnentnduxanuonHsie ganabie [10 c4eTINKOB IIPUBEIEHEL B TabmmIe 1.

Tabnuna 1 — Mnentubukanuonnsie gagaeie 110

W neHTHOHUKAIMOHHBIE IaHfbIe (TPU3HAKH) ' 3HayeHHe
Wnentuduxanuonroe Haumenopanue [10 GUVR-011V4
Homep Bepcnu (uneHTHOUKAIMORHEL HoMep) T1O V4
Mudposoit naentuduxarop 110 F021 (CRC16)
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Merposorudeckne 4 TeXHHYECKHE XaAPAKTEPHCTUKH

OcHOBHEIE METPOJIOTHHECKHE U TEXHHYCCKHE XapaKTePHCTHKH IPEACTABIICHEI B Taﬁmmax 2—-4

Ta6nuna 2 — OcHOBHBIE METPOJIOTHUECKIE U TEXHUUECKHE XaPAKTEPUCTHKH

[Tapametp 3Ha4eHue
Jluana3zon u3MepeHui o0beMHOro pacxona raza | ot 1 mo 100000 B 3aBUCHMOCTH OT UCTIOTHEHHS
B paBOdHX YCIOBHSX, M-/4 CYETYHKA U HOMHHAIBHOTO quameTpa DN
[Ipenensl nomyckaeMo# OCHOBHOMR
OTHOCHUTENBHON NOTPEIIHOCTH H3MEpPeHHH
00BEeMHOr0 pacxoza i o0bema rasa mpu
pabouux ycioBusx, %:
® Ul CUETYHKA C BPE3HOM CeKuel
Qt S Q S Qmax == 1
Qmin <Q <Q; +2
® Ui cUeTUYHKa Oe3 Bpe3HOH CeKIHH C
nByms napamu [1DA:
Qi =Q < Qmax +2
Qmin <Q <Q ®4
e I cueT4nKa 0e3 Bpe3HOH CeKInH ¢
oxHOM mapoit [IDA:
Q: £Q < Qmax ' 3
Qmin <Q <Q : 5
Pabouuii nuana3on TemnepaTypsl rasa, °C ot -55 mo +70
Pabounii mrana3oH H30BITOYHOTO JABIEHUS ot 0 (atmocdepHoro nasnexus) mo 1,6; 6,3; 10
raza, MIla UM 16 B 3aBUCUMOCTH OT MCIIOIHEHHUS
JluamnaszoH cKOpoCTel H3MepseMoro rasa, M/c
® IIf CUETYMKA C BPE3HOH ceKiuei ot 0,15 mo 40,0
e Ui cueTunKa 0e3 Bpe3HOH CEKLUN ot 0,15 mo 25,0
XapaKTepUCTHKH 3JIeKTpoIuTaHug b2
® HaNpsXKEHHE MOCTOSHHOrO ToKa, B 12
® TOK noTpeOneHus, He Oonee, A 0,1
XapaxrepucTikH snekrponutanus bIIC
® HampsHKEHHE IIOCTOSHHOTO TOKa, B 12
® HampsKEHHUE IEPEMEHHOr0 TOKa, B ot 187 mo 242
® YacTOTA CETH MEPEMEHHOr0 ToKa, ['1 50=+1
e morpebisieMasi MOIIHOCTB, He Oonee, BT 6
Cpenusis HapaOOTKa Ha 0TKA3, HE MEHEe, 9 100000
Cpenuuii Cpok Ciy:kO0bl, HE MEHEE, JIET 15
[Tpemensr momyckaeMo# JOOIHUTEIBHON
OTHOCHTEJIFHOH TIOTPENTHOCTH CUSTUHKA
BBI3BAHHOM M3MEHEHHEM TEMIIEPaTyPhl:
e OKpyKaroliei cpeasl s b +0,1% na kaxmsie 10 °C
® BpE3HOHU CEKIIMU B MECTE YCTAHOBKH
[I5A +0,05% ma xaxzasie 10 °C
® TEeMIIepaTyphl rasa +0,1% wna xaxmeie 10 °C
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OGbeMHEIH pacXom, M/4
DN Ureammmms TOPOTOBBIM, | MUHUMATBHEIH, | IIEpPEXONHOM o i
THIIOpasMepa ’ ; A MaJIbHBIH,
Qnop Qmm Q! Q
max
30 G100 0,7 1,0 8,0 160,0
80 G250 1,9 2,7 20,0 400,0
100 G400 3,0 4,0 33,0 650,0
G650 3,0 4,0 33,0 1000,0
150 G1000 7,0 10,0 80,0 1600,0
G1600 7,0 10,0 80,0 2500,0
200 G1600 12,0 17,0 125,0 2500,0
G2500 12,0 17,0 125,0 4000,0
250 G2500 19,0 26,0 200,0 4000,0
G4000 19,0 26,0 200,0 6500,0
300 G4000 28,0 40,0 325,0 6500,0
G6500 28,0 40,0 325,0 10000,0
400 G6500 47,0 67,0 500,0 10000,0
G10000 47,0 67,0 500,0 16000,0

Tabnuna 3.2 — luanasousl H3MepeRHit 11 CYETIHKOB, HE OCHAIICHHBIX BPE3HBIMHU CEKIHSIMHU

06 OGBeMHBIH pacxom, M°/4
O3HaYEHHE = = = =
DN TIOPOTOBEIH, MHUHHMANBHBIH, | IepPeXOmHbIi MaKCHMATBHEIH,
THIIOpa3zMepa
Qnop Qmin : QI Qmax
200 G1600 12,0 17,0 125,0 2 500,0
250 G2500 19,0 26,0 200,0 4 000,0
300 G4000 28,0 40,0 325,0 6 500,0
400 G6500 47,0 67,0 500,0 10 000,0
500 G10000 71,0 100,0 800,0 16 000,0
600 G16000 111,0 160,0 1250,0 25 000,0
700 G16000 111,0 160,0 1250,0 25 000,0
800 G25000 177,0 250,0 2 000,0 40 000,0
1000 G40000 288,0 400,0 3250,0 65 000,0
1200 G65000 470,0 670,0 5000,0 100 000,0
1600 G100000 700,0 1 000,0 8 000,0 160 000,0
2000 G160000 1110,0 1 600,0 12 500,0 250 000,0
2500 G250000 1 900,0 2 700,0 20 000,0 400 000,0
3000 G400000 2 800,0 4 000,0 32 500,0 650 000,0
4000 G650000 4700,0 6 700,0 50 000,0 1 000 000,0
Tabnuna 4 —T'abapuTHbIC pasMephl X MAcca COCTABHbIX 4aCTel CUeTINKa
Haumenopanwue ['abGapuTtHbIe pa3Mepsl, MM Macca, kr,
COCTaBHOM YaCTH CUETYHKA He Ooree He Ooree
B10K 351eKTpOHHBIiA: |
— [t cueTumKoB 636128.310 175 x 155 x 90 1,3
— Jnd c4eT4HKoB 636128.311 220 % 145 % 135 23
brok nutanus ¥ CBA3M 215 x 160 x 105 25
IIpeobpasoBaTens 3JIEKTPOaKyCTHYECKUH BPE3HOM D37 x 95 0,27

Bpesnas cexnus

B 3aBHCHMOCTH OT DN, yxazaHo B
OKCILTYaTAMOHHOMN TOKYMEHTAIHH
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YcnoBus sKCIIIyaTany

e 114 bO cueTumka:
©  TEMIIepaTypa OKpy: aromero Bosayxa 1t B3 npu otcyrersuu JXKU ot Munyc
40 °C po mmoc 55 °C (1o crenmansHOMy 3aKasy oT MuHyc 55 °C 10 mwmoc 55 )
as BO npu mamaunu XKKU ot munyc 30 °C go moc 55 °C;
O BCDXHEE 3HAYCHHE OTHOCHTEIBHOM BIaskHOCTH — 95 % (mpu Hammuuu XKKW) u
100 % (mpu orcyrererm XKKU) mpu 30°C u Gosee HE3KHX TEMIIEpaTypax ¢ KOHIEH-
carueii Bnaru;
o artMoc(epHoe nasieHue - oT 84,0 10 106,7 kITa (630-800 MM PT.CT.).
® JUId Bpe3HHIX [IDA:
O TeMIIepaTypa OKpYyKaroLIEro Bo3j(yxa - ot Munyc 55°C o mmoc 70 °C;
O BEpPXHEE 3HAYCHHE OTHOCHTENbHON BaxkHOCTH — 100 % mpu 30 °C u Gonee HU3KUX
TeMIIEpaTypax ¢ KOHJeHCcaluell Biary.
o s BIIC:
O TeMIlepaTypa OKpy:Karollero Bo3ayxa — ot Muayc 40°C mo mmoc 55 °C;
O BCpPXHEE 3HAYCHHE OTHOCHTENBHON BIaxkHOCTH — 80 % mpu 30 °C u Gonee HU3KHX
TeMIeparypax 0e3 KOHIEHCAIUH BIIary;
o arMochepHoe napnenne - ot 84,0 1o 106,7 kI1a (630-800 MM pr.cr.).

3HaK yTBepKIEeHHSA THIIA

HAHOCHTCS Ha cueTuuk rasa ['YBP-011 meromom HakmeHkd W TUTYNbHBIE JTUCTH PYKOBOICTB IIO
SKCIUTyaTalli M MACHOPTa TUIOTPA(CKUM METOIOM.

KomnnextHocTs

1. Cuerunk rasa ynsrpassykosoii [YBP-011, B cocTaB CYUETIHKOB JOJIKHEI BXOIUTE:
— Ouok aextporHsit ¢ XKW umm 6e3 JKKU;
— BIIC;
— BPE3HAd CEKLUA C ycTaHOBICHHBIME [IDA, nimm onra unu aBe maps: [1DA.

2. ITacmopt

3. PyKOBOJCTBO IO 3KCIIIyaTaliH,

4. Meronuka MOBEPKH.

5. I10 GUVRO011 V70 4 CUT

IToBepka

ocymecTsiseTcs mo gokymenty MII 0188-13-2014 «Cuerunku rasa ymsrpassykoseie ['VBP-011.
Meronuka nosepku», yreepxxaernasmv 'L CH OTYII «BHUUP» 10 oktabpsa 2014 roxa.

IIpu oBepKe IPUMEHSAIOTCS CIIEAYIONIME CPENCTBA H3MEPEHILS:

— YCTaHOBKA ITOBEPOYHAs PacXOJOMU3MEPHTENbHAS C HAIIa30HOM 3a1aBaeMOT0 0OBEMHOT0
pacxofia, COOTBETCTBYIOINMM pabOueMy /Manma3oHy IIOBEpSAEMOr0 CYETYHKA, M MpefesiaMu
JOIIyCKaeMOH OTHOCHTENBHON MOTPEIIHOCTH He Xyxke + 0,33 %

— HacTOTOMEp JJICKTPOHHO-CYETHEIM Y3-63, muanazon usmepenus — ot 0,1 I'p 1o 20 MIw,
TPaHWIIBI JOIMYCKAeMOH OTHOCHTENBHOI IIOTPEITHOCTH HE XYykKe 107 %, JJIN2.721.007 TV,

— BOIBTMETP YHMBEPCANbHbIA UH(poBo¥ B7-40, TpanHHMIBl IOMYyCKaeMOH OCHOBHOM
TOTpeIIHOCTH W3MEPEHHS IIOCTOSHHOrO Toka Ha mpenere 100MA - me xyxe =0,1 %,
TY TI2.710.016; |

— cexyngomep COII mp-2a-2-010 «Arat» 4282H, momyckaemas morpemHocts 3a 30
MuH -+ 1 ¢, TY 25-1819.02-90;

— TICHXPOMETp acnupanuoHHeid M-34, TV 25-1607.054-85;

— bapomerp-anepoun BAMM, TV 25-04-1618-72;

— Onox nurtanus B5-44;

—, TepcoHanbHas OBM c¢ onepannonHoit cuctemoit Windows-98-2000-XP;
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— TiporpamMmHOe obecriedenre At paGoTel co cugTunkom I'YBP-011, 636128.050-05 IIO
GUVRO11 V70 4 BP_CUT A ;
— kabens cBsasu OBM - T'VBP-011, 636128.047-01 E3;

— HMHTATOp TpyOONpPOBOa (IKBHBAIIEHT aKyCTHYECKOTO KaHana) B.1 83.00.00.000;
— CHTHAIBHBIC Kabesn INHHOH 5 M (KOMILIEKT).

CregeHus 0 METOTUKAX (MeTomax) uamepennii
Metox u3mepenuit U3n0KeH B PYKOBOJICTBE I10 SKCILTyaTalluy

HopMaTHBHBIE H TeXHHYecKHe JOKYMEHTDI, YCTAHABIHBAIONIHE Tpe0oBaHHA K CYETYHKAM
rasa yneTpassykosbiM I'YBP-011

I'OCT P 8.618-2009 «TocynapcTeeHHas cHcTeMa OOECHEUeHHS €IHHCTBA H3MEPEHHI.
l'ocynapcTeenHas moBepouHas cxema JUI CPeICTB M3MEpEeHHH 00BEMHOIO H MaccOBOIO PAaCXOIOB
razan.

TV 4213-83603664-001-2009 «Cuetuynxu rasa yiIbTpasBykoBele ['YBP-011. Texuudeckue
YCIIOBHSI.

Hsroropurein:

00O «Pocameproyder» Anpec:Poccus, 308015, . Benropon, yn. Ilymkuna, 49A, Ten.+7 (4722)
20-25-87, 20-25-88, E-mail: timga@rosenergouchet.ru

MHH 3123177998

HcnbiTaTeasHplii nenTp

QenepanbHOe  TOCYJAapCTBEHHOE  YHHTApHOE npeanpustie  «Bcepoccmifckuit  Hayuno-
HCCIICI0BaTENbCKHH HHCTUTYT pacxomomeTpuuy (OIYII «BHUVIPy)
Anpec: 420088, r. Kasans, yi1. 2-1 Asunckas, 7a ‘

Ten. (843) 272-70-62, daxc. (843) 272-0032

E-mail: vniirpr@bk.ru http://www.vniir.org
Arrecrar akkpenuTanuu OIYIT «BHUMP» 1o mpoBeAeHHIO HCTIBITARMI CPEICTB U3MEpPEHHH B IIEIIX
yrBepxKaeHus tuna Ne RA.RU.310592 ot 24.02.2015 ¢

3aMecTHUTEND P

PykoBonutens @enepansHoro 4L

areHTCTBA [0 TEXHHYECKOMY ST

PETYITUPOBAHUIO  METPOJIOTHH AL C.C. Tomy6es/

M. « Uy 9F 2015r.




