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Hactoawmn [JOoKyMEeHT pacnpocTpaHAeTCd Ha pacxo4oMepbl-
CYETYUKKN YnbTpasByKoBble MHorokaHanbHble «B3JIET MP» ¢ uudpo-
Bon obpaboTkon curHanos ucnonHenmn YPCB-110 i, -120 u, -122 4 n
npegHasHayeH Ans O3HaKOMIIeHUsI Monb3oBaTend C YCTPOMCTBOM
yNbTPa3ByKOBOro pacxogomepa 1 NopsiAKkoOM ero aKkcniyatauumu.

YacTb | cogepXuT TexHu4Yeckoe onucaHue, nopsiaok obcnyxuea-
HMS U METOAMKY NMOBEPKM pacxogomepa, YacTb Il — nopsigok ucnonb3o-
BaHWsi €ro Npu aKcnnyaTauuu.

B cBs3M ¢ NOCTOSAHHOW PaboTon MO YyCOBEPLUEHCTBOBaHMIO Npunbo-
pa, B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOSLLIEro pyKOBOACTBA,
He BMVAKOLME HA METPONOrMYEeCcKne XapakTepucTUkM U OyHKUMOHaNb-
Hble BO3MOXXHOCTU npmnbopa.

MEPEYEHbL MPUHATBLIX COKPALLEHNN

BK - 6ok KOMMyTaUNK;

Bl - BTOPUYHbIN N3MepUTENbHbIA NpeobpasoBaTens;
Dy - AMaMeTp YCrNoBHOro Npoxoaa;

YKKU - XXNOKOKPUCTaNIM4Yeckum nHanKaTop;

MBI - UICTOYHWK BTOPUYHOTO NMUTaHUS;

ny - U3BMEpPUTENBHbIN Y4acToK;

MK - NepcoHarnbHbIN KOMNLIOTEP;

M - NepBUYHbIN NpeobpasoBaTenib pacxoaa;
MNoA - NpeobpasoBaTerb ANeKTPOaKyCTUYECKUN;
Y3C - YNbTPa3BYyKOBOW CUrHarn,

YK - YCTPONCTBO KOMMYTaLMOHHOE.

* % %

e Pacxodomep-cuemyuk yrnbmpa3ssykoeoli «B3JIET MP» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod
Ne 28363-04 (ceudemenbcmeo 06 ymeepxx0eHuu murna cpedcms u3-
mepeHuti RU.C.29.006.A Ne 19530).

e Pacxodomep-cuemyuk ynbmpa3seykogol «B3JIET MP» paspeweH K
npuMeHeHuro Orns ydema merisioHocumersisi 8 8005IHbIX cucmemax meri-
JIOCHab)XeHUs.

e Pacxodomep-cuemyuk yrnbmpa3sgykoeoli «B3JIET MP» coomeemcm-
gyem mpebosaHusiM cucmembl 0obpososbHoU cepmucbukauuu «las-
rnpomcepmn».

YpocTtoBepsiowme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru


http://www.vzljot.ru/

FTAPAHTUU USTOTOBUTENA

N3roToBuTens rapaHTupyeT COOTBETCTBME PacXo4OMEepOB-CHETYMKOB YyIbTpa-
3BYKOBbIX MHorokaHanbHbix YPCB «B3JIET MP» wcnonHennn YPCB-110 u,
-120 4, -122 4 TEexXHNYecKMM YCrnoBUSAM B Mpedeniax rapaHTUMHOINO Cpoka
25 MmecsiLueB C AaTtbl NEPBUYHON NMOBEPKW MPU COBMIOAEHUN CrieAyowmnx ycno-
BUI:

a) XpaHeHuWe, TPaHCMOPTUPOBAHME, MOHTaX W JKCNnyatauusa usgenus
OCYLLEeCTBNATCA B COOTBETCTBMM C 3KCMNSlyaTaunoHHOM AOKYMeHTauu-
en Ha u3genve;

6) MOHTaX U NyckoHanago4Hble paboThbl BbIMNOMHEHbI B TeYeHne 15 mecs-
LieB C AaTbl NEPBUYHON NOBEPKM C OTMETKOWM B NacrnopTe U3aenus;

Mpn HecobnogeHun ycnoBua nyHkTa |6 rapaHTUAHBIA CPOK 3KcnyaTaumm
coctaBnsieT 15 mecsaueB C AaTbl NEPBUYHON MOBEPKN U3OENNA.

NMPUMEYAHWE. OaTta BBOA4A M3genusi B SKCcnnyatauuio 1 gata no-
CTaHOBKM Ha CepBUCHOE OBCHyXMBaHME YKa3biBaAlOTCA B nacrnopte Ha
n3genve B pasgene «OTMeTKM O npoBedeHun paboTy, 3aBepstoTCs
noanNuUCbio OTBETCTBEHHOIO NMLA U NeYaTbio CEPBUCHOTNO LeHTpa.

. [apaHTUrHBIN CpPOK npoasieBaeTca Ha BPeMs BbIMOSIHEHUA rapaHTUWUHOIO pe-

MoHTa (6e3 yyeTa BpeMeHu ero TpaHCNOPTUPOBKK), ECIM CPOK NPOBEAEHMS ra-
PaHTUAHOTO PEMOHTA NPEBbLICUN OAMH KaneH4apHbIA Mecsi.

[ll. U3roToBUTENbL HE HECET rapaHTUNHbLIX 06A3aTENLCTB B CNeayLWNX Cryyasx:

a) OTCyTCTBYET NacnopT Ha M3denune c 3anofiHeHHbIM pasgenom «Ceuae-
TENbCTBO O NPUEMKE;

6) n3genne nmeet MmexaHn4yeckme noBpexgeHus,

B) M3genve XpaHuIocb, TPaHCNOPTUPOBArioCb, MOHTUPOBANOChL MIN 3KC-
nryaTMpoBanocb C HapylleHvem TpeboBaHUI aKchnnyaTauMOHHOW Ao-
KyMeHTauumn Ha usgenve;

F) OTCYTCTBYET U NoBpeXaeHa nriomba c noBepuUTesibHbIM Knenmowm;

A) n3genue nnn ero coctaBHasa YacTb NnogBepranocb pasdopke nnu gopa-
ooTke.

* % %

HEI/ICI'IpaBHOG mnsgenne ana BbINOJIHEHUA FapaHTI/IVIHOFO peMOoHTa HanpasB-
AeTcAa B peFMOHaﬂbeIVI NN rosIOBHOM CepBI/ICHbIIZ LEeHTP.

MHdopmaumst no cepBMCHOMY OOGCMy>XMBaHWUIO NpefcTaBrneHa Ha cante
http: www.vzljot.ru B pasgene lNMopnepxka/ CepBuc.



http://www.vzljot.ru/

1. OMMMCAHUE U PABOTA

1.1. HasHa4yeHue

1.1.1. Pacxogomep-cHeTyunK yribTpa3ByKOBOW MHoOrokaHanbsHbln «B3JIET MP»
npegHasHa4yeH onst aMepeHnsa cpegHero o6bLeMHoOro pacxoga m 06b-
eMa peBepCUBHBLIX MOTOKOB Pa3fUYHbIX XUOKOCTeW (ropsiyen, xonog-
HOW, CTOYHbIX BOA, KACIMOT, LWenoyen v T.4.) B OQHOM UMK ABYX Hanop-
HbIX TpyGonpoBogax Npu pasrnmyHbIX YCROBUSAX 3KCNNyaTauuu.

Pacxogomep MOXeET NPUMEHATHCA B 3HEpPreTuke, KOMMyHarbHOM
X0341CTBEe, He(pTerasoBon, XMMMUYECKON, NULLEBON N OPYrNX OTpacnsx
NPOMbILLNIEHHOCTU. Pacxogomepbl MOryT UCMNONb30BaTbCA B COCTaBe
TEMNSIOCYETUYNKOB, KOMIMIIEKCOB, U3MEPUTENbHbIX CUCTEM, aBTOMaTU4de-
CKMX CUCTEM ynpaBlieHUs1 TEXHOSTOrMYEeCKMMU NnpoLeccamm u T.4.

Pacxogomep «B3JIET MP» moxeT ucnosnb3oBaTbCa Ansi M3Mepe-
HMA pacxoda n obbema XUAKMX NULLEBLIX NPOAYKTOB: HErasupoBaHHbIX
HanUTKOB (COKOB, CMPOMOB, BOAKW U T.M.), MOMOYHbIX NPOAYKTOB (MOSo-
Ka, norypta, kecpmupa, cMeTaHbl, ManoHe3a U1 T.M.), KETYyNnoB, PacTBOPOB
NULLEBBLIX KNCAOT, LWeSloYen 1 T.4.

1.1.2. PacxogomMep-CHETUMK YNbTpa3ByKOBON MHoOrokaHanbHbin «B3JIET MP»
ncnonHeHuns YPCB-1xx u obecneumBaer:

- U3MepeHune cpegHero o6bLEMHOro pacxoga Xmakoctm no 1 - 2 kaHanam
namepeHus (Tpybonposogam) Ans noboro HanpaeneHnsa NoToka;

- onpeaeneHne obbema XUOKOCTM HapacTaloLMM UTOrOM OTAENbHO Ans
npsMoro M obpaTHOro HanpaBneHus notoka M ux anrebpaunyeckon
CYMMbI C Y4ETOM HarnpaBneHusi NOToKa AN KaXdoro kaHana mamepe-
HUS;

- onpepeneHne Tekywero 3Ha4deHunsa CKOPOCTU U HanpaBJieHUA NOTOKa
XMNOKOCTU NO KaXXOOoMy KaHarny,

- BbIBO4 pe3ynibTaToOB U3MepeHud B BUOE YaCTOTHO-UMNYJIbCHbIX n/vinn
JIOr’M4eCKnx CUrHarnoas,

- BbIBOJ, U3BMEPUTENBHON, AMArHOCTUYECKON, YCTAaHOBOYHOW, apXUBHOM U
Apyron nHdopmMauun Ha gucnnen vnHaukaTopa, a Takke yepes nocrie-
aoBaTenbHbIn MHTEpdenc RS-485;

- BO3MOXHOCTb NPOrpamMmmMHOro BBOAa YCTaHOBOYHbIX NApaMeTpoB C yye-
TOM MHOUBMAYarnbHbIX 0COBEHHOCTEN N XapaKTepPUCTUK O0ObeKTa n3Me-
peHus;

- aBTOMaTUYECKUA KOHTPOSb U UHAMKALMIO Hanuyus HewTaTHbIX CUTya-
LM N OTKA30B;

- 3allnNTY YCTAHOBO4YHbIX aHHbIX OT HECAHKLUMOHMUPOBAHHOIO AOCTYyMNa.



1.2. TexHNn4YeCcKne xapakTepmuCcTuKun

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM pacxodomepa MnpuBedeHbl B

Tabn.1.

Ta6bnuuya 1
HavmeHoBaHve napameTpa 3HayeHne napameTpa Mpym.

1. KonnyecTBo kaHanoB M3MepEHUsI otr1pm02 Mo 3akasy
2. [nameTp ycrnosHoro npoxoda Tpybonposoaa, Dy, mm | o1 200 go 5 000 Mpym.1
3. TemnepaTypa KOHTPONMPYEMOW XunakocTu, °C oT muHyc 30 go 160 | [pum.2
4. Hanbonblee gaeneHne B Tpybonposoae, Mlla 2,5
5. Hanpsikenune nutaHmns =24 B Cm. n.1.25
6. MNotpebnsaemas mowHocTb, BT He Oonee 12
7. CpegHssa HapaboTka Ha OTKas, 4 75 000
8. CpegHum cpok cnyxbsbl, net 12

NMPUMEYAHUA.

1. Mo 3aka3y nocrasnsTca pacxogomepbl Ha Dy 10-150 mm. Bo3moxHo
ncnonb3oBaHne pacxogomepa ansa pabotbl Ha Tpybonposogax ¢ Dy Ao

10 000 Mmm.

2. [lonyctnmbln gmManasoH TemMnepaTypbl 3aBUCUT OT UCMNOSTHEHUS npume-
HAeMbIX NpeobpasoBaTtenen anekTpoakyctTudecknx (M3A).

1.2.2. Pacxogomep obecneunBaeT namepeHne cpegHero ob6bemHoro pacxona

npu ckopocTu notoka go 20 M/c B COOTBETCTBUMN C (DOPMYIION:

Q =2,83-10°.v-D?,

roe Q — cpegHun o6bEMHbIN pacxos, M3/q;

V — CKOPOCTb NOTOKa, M/C;

D — BHyTpeHHuIn guameTp Tpybonpoeoaa, M.

OnpegeneHne obbema NPOU3BOAUTCA MPU CKOPOCTU MOTOKA He
bonee 10,6 m/c. Bo3amMOXHO yBenu4eHwe pQaHHOrO napamMmeTpa OO

20 m/c.

YyBCTBUTENBHOCTL pacxogomepa no ckopoctn notoka 0,01 m/c.

1.2.3. Pacxogomep obecnevmBaeT UHAMKAUUIO 3HAYEHU n3MepsieMbiX napa-
MeTPOB C paspagHOCTblO, ykaszaHHow B [lpunoxeHun b 4vactu |l Ha-

cTodulero pykosoactea.

1.2.4. Pacxogomep obecneunBaeT BbiBOA pPe3ynbTaToOB M3MEPEHUSI C NMOMO-

LLbHO:
- YHUBepCanbHbIX BbIXOO4OB — 4,
- UHTepenca RS-485 — 1.

1.2.5. OnekTponuTaHne pacxogomMepa OOSPKHO OCYLLEeCTBNATbCA CTabunusun-
pOBaHHbIM HanpsXXeHeM MOCTOAHHOIo TOKa 3Ha4YeHueM M3 ananasoHa

(22-29) B c yposHeM nynbcaumit He 6onee £1,0 %. NCTOYHUK BTOPUY-

Horo nuTtaHus ot cetn 220 B 50 Ny noctaBnaeTcs no 3akaasy.

CpoK COXpaHHOCTU YyCTaHOBOYHOM MH(popMaumMm B pacxogomMmepe
npv OTKIKOYEHNN BHELLHENO NUTaHNA He MeHee 1 roaa.
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1.2.6. YCTOMYMBOCTb K BHELLUHUM BO34ENCTBYIOLWUM hakTopaMm.
TemnepaTtypa okpyxatouien cpeabi:

- 0N BTOPUYHOro mameputenbHoro npeobpasosatens (Bl1) — Temnepa-
Typa okpyxatoLero Bosgyxa ot 5 go 50 °C;

- ona 6noka kommytauun (BK), yctponctea kommyTtauuoHHoro (YK) —
TemnepaTypa okpyxatoLero Bosgyxa ot munHyc 50 go 85 °C;

- ana MN3A B-502 — temnepatypa xungkoctn ot muHyc 30 go 130 °C, onsa
M3A B-504 — ot muHyc 30 go 160 °C.

OTHocuTenbHada BNaXkHOCTb OKpyXatrLiero so3ayxa:

- ana BT — po 80 % npwn TemnepaTtype He 6onee 35 °C, 6e3 koHOeHCa-
uuun Bnarw;

- ansa M3A, BK (YK) — oo 100 % npu temnepatype He 6onee 40 °C, c
KOHOeHcauuen Bnarm.

ATmocoepHoe pasneHne ot 66,0 go 106,7 kla (rpynna P2 no
FOCT P 52931).

CuHycounganbHas Bubpauus:
- ana BI, BK, YK — rpynna N2 no TOCT P 52931;
- ana N3A — rpynna V3 no FTOCT P 52931.
CreneHb 3awmTbl no NOCT 14254:
- BIN, BK cooTteeTtcTtBYyeT KOy IP54;

- YK cooTtBeTcTBYET koay — IP54, npu MCNonb30BaHUN repMeTusnpytoLLe-
ro komnsiekra — kogy IP68;

- N3A — kogy IP68.

1.2.7. Bug n maccorabapuTHble XapaKTEPUCTMKM COCTaBHbIX YacTen pacxo-
aomepa npueeaeHsbl B [NpunoxeHun A.



1.3. MeTponornyeckme xapakrepmucTuUKu

1.3.1. lNpepgenbl gonyckaeMon OTHOCUTENBHOW NOrPELLIHOCTU NPU U3MEpPEHUHN,
MHOUKaUUN, pernctpauumn, XxpaHeHun 1 nepepade pesynbTatoB M3Me-
peHus cpegHero o6beMHOro pacxoga, obbema XuakocTn npu fodom
HanpaBfeHuM MoToKa He MPEBbIWAKT 3HAYeHUN, onpegensemMbiX Mo
dopmyrne:

¢ [ONs pacxogoMepoB C NepBuYHbIM npeobpasoBatenem pacxoga (M0M),
narotosneHHoiM 3A0 «B3JIET», npu noBepke mMeToAOM HeNnocpencT-
BEHHOIO CIIMMEHUSA Ha MPOSIMBHOW YCTAHOBKE UIM MPU UMUTALMOHHON
nosepke pacxogomepos c 11 Dy>150 MM, npy TUMOBOM MOHTaXe U yc-
NOBUAX 3KCMNNyaTauuK, ykasaHHbIX B HACTOSLLEM PYKOBOACTBE:

8:i(0,95 +071J — npu ogHony4yesoM 3oHampoBaHun u [N Ha Gase
NPAMOSIMHENHOro 3MepuTenbHoro ydactka (1Y),

8=i(1,5+¥j — npu ogHonyyeBoMm 3oHaupoBaHun u [N Ha 6ase
U-obpasHoro (Tuna U-koneHo) NY;

S = i(0,45 + O—lJ — Npv ABYXJy4€BOM 30HANPOBAHUY;
v

roe o — npegernbl 4ONyCKaeMon OTHOCUTENBHOW norpeLuHocTn, %;
V — CKOPOCTb NOTOKa, M/C;

¢ ans pacxogomepos c [N Ha 6a3e yvacTka gencrteyroLlero Tpybonposo-
na vnn NY, n3rotoBneHHOro 3akasydnkom, npm MMMTaLMOHHOW NoBepKe,
npy TUNOBOM MOHTaXe W YCRoOBUSX 3KCMSyaTauuu, ykasaHHbIX B Ha-
CTOSILLEM PYKOBOACTBE:

8zi(1,5+£] — npun ogHony4yeBoMm 3oHaupoBaHum u I Ha 6ase
v
npsamMonuHenHoro MY,

o= 1[0,7 + E) — NMpw ABYXJTy4EBOM 30HANPOBAHUN;
v

NMPUMEYAHUA.

1. MepBu4HbIN NpeobpasoBaTenb pacxoa — 3TO N3MEPUTESNbHbBIA Y4acTOK
C YCTaHOBIEHHbIMK Ha HeM [M3A. iameputenbHbI y4acTok — 3TO OT-
pe3ok Tpybbl, NpegHa3HayYeHHbIn Onga ycTaHoBku MNOA.

2. TMNOBOM MOHTaX — MOHTaX, BbIMOMHEHHbIN C cobnogeHnem TpeboBa-
HWI, NPUBEAEHHbIX B HAcTosLWEeM pykoBoAcCTBe (Tabn.3) n B JOKyMeHTe
«Pacxopomep-cHeTunk  ynbTpa3ByKOBOM MHOrokaHanbHbli  «B3JIET
MP». WcnonHenna VYPCB-1xx u. WHCTpyKUMss 1O MOHTaxy»
B12.00-00.00-12 UM (tabn.A.1 MNMpunoxeHns A).

1.3.2. lMpwn ncnonb3oBaHUK pacxogomMepa C ABYXIy4eBOM CXeMOW 30HAMPOBa-
HUSA O TEXHONOMMYEeCKoro ydeta JOoMnycKarTCs OTKIOHEHUsS OT TUMo-
BOr0 MOHTaXa — COKpaLLEeHHble ASIMHbI NPSIMOSIMHENHbIX Y4aCTKOB TpY-
bonpoBoaa Ha Bxoge u Bbixoae M. Bo3aMOXHble OTKIMOHEHNSA OT TUMO-



1.3.3.

1.3.4.

o= 1(1,4 + 0—4)

BOro MOHTaxa npueefeHbl B Tabn.A.2 MNpunoxeHns A BbllleykazaHHOW
WNHCTPYKLMMN MO MOHTaXY.

I'Ipe,u,enbl ,D,OHyCKaeMOVI norpewHOCTN Nnpun yKa3aHHbIX OTKITOHEHMU-
AX OT TUNOBOIro MOHTaXa He npesbillarT 3Ha4YeHUNn, onpependaemMbliX no

dopmyrne:

\Y

B cny4ae ncnonb3oBaHus pacxogomepa B yCnoBusX paboTbl, OTNAW-
YalwLWKUXCca OT YKasaHHbIX B 3JKCMSyaTauMOHHOW [OOKyMeHTauuu (BuA
rmaopaBinyecKkoro ConpoTUBIIEHMS], HETUNOBOW MOHTaX, AfMHA MpsiMo-
NNHENHbIX y4acTkoB Ao u nocne MM wn T. g.) npegensl gonyckaeMom oT-
HOCUTENBHOWM MOrpeLLUHOCTN N3MepeHnin pacxoga (o6bema) MoryT ObiTb
onpegeneHbl Mo pesynbtatam pas3paboTku MeTOAMKU BbIMOMHEHUA U3-
MEPEHNI NPU OaHHbIX YCroBusix paboTbl pacxogomepa. MeTtoamka Bbl-
NoSIHEHUS U3MEpPEHUN paspabaTbiBaeTca U yTBepxaaeTcs no oTaesb-
HOMY 3akaasy.

Mpenenbl O0onyckaeMon OTHOCUTENbHOW MOrpeLlHOCTU  U3MepPEeHUs
BpeMeHM paboTbl B pasfnyHbIX pexumax He npesbiwakT + 0,1 %.
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1.4. CocTaB

1.4.1. CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn.2.

Tabnwuua 2

HavnmeHoBaHue 1 ycrnoBHble 0603Ha4YeHUs

Kon-Bo

MpumeyvaHne

. BTopu4HbIi nsmeputensHbeii npeobpasoBarernb

[EnN

Mpumeyarne 1

. NMpeobpasoBaTenb 3aNEKTPOaKyCTUHECKIN

Mpumevarne 2

. lameputenbHbIi y4acToK

o

Mpnmevdarue 2

KoMnmnekT MOHTa)HbIN

Macnopt

o|lo|A|wN| =

. KomnnekT akcnnyatauMOHHOW JOKYMEHTauuM B COCTaBe:
- PYKOBOACTBO MO 3Kcrniyatauum, u. I, 11
- UHCTPYKUMS MO MOHTaXy

=N

NMPUMEYAHUA.

1. KonnyectBo kaHanos n3mMepeHud, a Takke Kormm4ectBo CEpBUCHbLIX MO-

Ayneun BHELLHUX CBA3EN — NO 3akaasy.
2. KonnyecTtBo 1 TUN — No 3akaay.

1.4.2. ['lo 3aka3y MOXeT NoCTaBfIATbLCA:

- UCTOYHUK BTOpUYHOro nutaHusa (MBI1) ot cetn 220 B 50 Iy (pnec.O.1

Mpunoxexne [);

- 6BNOK KOMMYyTaLMK MU YCTPONCTBO KOMMYTaunoHHoe (cm.n.1.6.4.4).

1.4.3. OkcnnyaTauMoHHasa OKYMEHTaUMs U KapTbl 3aka3a Ha AaHHOoe u3genuve
N opyryto npogykumto, Bbinyckaemyto cpupmon «B3JIET», pasmeLLeHbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasMelleH naket nporpaMmm «YHuBepcanbHbIA MPOCMOTp-
LKKY», BKIIOYMAKOLWMA B CBOM COCTaB MHCTPYMEHTAlbHYKO NporpaMmmy
«MoHuTtop B3JIET-MP (YPCB-1xx 1)» ansa paboTbl ¢ npubopom no no-
cnepfosatenbHOMY MHTepgency RS-485.
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1.5. YcTpoucTtBo n pabota

1.5.1. MpuvHUKMN paboTbl

1.5.1.1.

Mo npuHumny paboTbl pacxogoMep OTHOCUTCS K BPeMs-UMMYSbCHbIM
ynbTpa3BYyKOBbLIM pacxogomepam, paboTa KOTOpbIX OCHOBaHa Ha M3Me-
PEHUN PA3HOCTM BPEMEH MNPOXOXAEHUS YNbTPa3BYKOBOrO CurHana
(Y3C) npu pacnpocTtpaHeHun no 1 NpoTUB NOTOKa XMOKOCTU B Tpybo-
npoBoAe.

OcobeHHOCTbIO yNbTPa3BYKOBOrO pacxogomMepa Takoro Tuna sAens-
eTcs nonepemMeHHas nogada dneKTPUYECKMX 30HAMPYIOLMX UMMYMb-
coB, reHepupyembix B, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

Puc.1. Cxema npoxoxaeHus Y3C.

1.5.1.2.

Y3C, nany4yaembin ogHum MNM3A, npoxoauT Yepes ABWMXKYLLYIOCS MO
TpybonpoBoay XnakocTb 1 BocnpuHumaetca gpyrum MNM3A. MNpu auke-
HAW KWUOKOCTM MPOMCXOOUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOAUT K U3MEHEHMIO BpeMeHn pacnpocTtpaHeHna Y3C: no noToky
xungkoctn (o1 NMI3A1T k NBA2) BpeMsa NPOXOXKOEHUS YMeEHbLUaeTcs, a
npotue notoka (ot M3A2 k NMN3A1) — Bo3pacTtaeT. PasHOCTb BpeMeEH
npoxoxgeHus Y3C 4yepes XMAKOCTb MO U NPOTUB MOTOKA Nponopumo-
HanbHa CKOPOCTW NOTOKA V U, cnegosaTensHo, 06beMHOMy pacxogy Q.

B pacxogomepe AByxfy4yeBOro WCMOSIHEHMS, MOCTPOEHHOro Ha ©6ase
ABYX KaHanoB uamepeHusi, Ha oaunH Tpybonposog (LNY) yctaHaBnuBa-
toTcs ase napbl MNM3A. [pu 3TOM M3MepeHne pacxoga no Kaxkgomy nyyy
BeAeTCs HE3aBMCUMO.

1.5.1.3. 3HauyeHune pacxoga onpeaensieTcst Npy BbIMOHEHUN YCNOBUS:

Qore £ Q,

rae Qorc — MUHMMArbHOE 3HaYeHne pacxoaa (HUKHAS oTcedka), M3/y;
Q — TeKkyLlee 3Ha4YeHue pacxoaa, M.

PekomeHayemoe 3Ha4yeHne HUXHEN OTCEeYKM COOTBETCTBYET CKOPO-
ctn notoka 0,035 m/c.
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Ecnu BbinonHaeTca ycnosme Q < Qore, TO B pacxogomepe name-
peHHOe 3HayeHue pacxoda nNpupaBHUBAETCA HYMO, NpekpawaeTca Ha-
KonneHne obbema, Bbigavya MMMNYNbCOB Ha YHMBEPCANbHOM BbIXoAe, a
TOK Ha BbIXO4e CTaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHWUIO AnanasoHa.

Mpwu BbINONHEHMM yCnoBUSA Q > Qnax (FAe Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 m/C) namepeHne pacxoga NpPoOAoOSPKaeTcs, HO npe-
KpalwiaeTcs HakonneHne obbema, Bblgava MMMyNbCOB Ha yHMBEpCasb-
HOM BbIXoe.

1.5.1.4. BpesHble [1OA ycTaHaBnmBalTCa B OTBEPCTUS B cTeHKax UNY.

M3A moryt yctaHaBnuBaTbCs Ha TpybonpoBOA4 MO Crieayowum
cxemam (puc.2):

- M3A pasmeLLaoTcs Ha NPOTUBOMONOXHbBIX CTeHKax LY B NnocKocTw,
npoxoasdiien soonb ocn UY (yctaHoBka «no gnameTtpy») nubo napan-
nenbHo ocn LY (ycTtaHoBKa «Mo xopae»);

- B U-obpasHbin Y (tuna U-koneHo) — MNM3A pasmelwtalotcs B Topuax
npsiMoro otpeska MY; npy aTomM curHan pacnpocTpaHsieTcs BOOSb OCU

MOTOKaA.
MnaA
YnbTpasByKkoBOW

| / / nyy

0

<
1 v
YJ'IprésByKOBOVI NM3A
nyy
a) no guameTpy nnbo no xopae 0) B Y tTnna U-koneHo

Puc. 2. Cxembl yctaHoBku N3A Ha TpybonpoBoae.

MpogonbHbIM yron yctaHoBku M3A B npsimonuHenHbin NY (yron
Mexay ocbio BpesHoro MN3A 1 NfoCKOCTbIO, NepneHauKYNAapHON ocu
TpybonpoBoga) MOXeT fiexatb B gunanasoHe ot 20° go 70°, pekomeH-
Ayemoe 3HadyeHue — ~ 45°. lMpu Dy>2000 Anana3oH OONyCTUMbIX 3Ha-
YeHU NPOAONbHOro yrna yctaHoBku [MOA onpegenseTca xapakrepu-
cTukamun obbekta pasmerteHums M.
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1.5.1.6. 3oHOMpoOBaHME MNOTOKA XUOKOCTU MOXET MPOU3BOAUTLCA OAHUM MNU
AByMsi nydamu (puc.3).

M3Al Nn3A1.2 N3A1l.1
D
O
N3A2 N3A2.2 MN3A2.1
a) o[HONy4YeBOe 30HANPOBAHME 6) ABYXNy4YeBOe 30HAMPOBaHME MO
no auameTpy XopAam

Puc.3. PacnonoxeHue nap N3A no ceyeHuio TpybonpoBoga npu pasnuy-
HbIX cnoco6ax 30HAUPOBaHUA NOTOKAa XUAKOCTM.

BoamoxHble BapyaHTbl ycTaHoBKM M3A ykasaHbl B Tabn.3.

Tabnuua 3
Bua 3oHamnpoBaHus 1-ny4yeBoe 2-nyyeBoe
Pacnonoxenune Nno ocu rnoToka no guameTt no xopaam
nap N3A A Py PA
Dy Y, mm <50 >50 > 150
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1.5.2. YcTpouctseo
CTpykTypHasa cxema pacxogomepa npuBedeHa Ha puc.4.

BTopuyHbIN u3amepuUTenbHbIN
npeobpasoBarenb
Moaynb nsmepurtens
WHpgukaTtop [« >
» RS-485
KnaBuatypa >
F—r——»
T~~~ | YHuBepcanbHble
F-t+—--% | BbIxogbl
Moaynb > I I
nuTaHus
A
=248 L1 1 i
UcTouHuK Yy Yy
BTOPUYHOroO : : :" (:
nuTaHns «|l<||l<||<|| MepBn4HbIE Npeobpa3oBaTenu
T 2lell2lle|| pacxoma
~220B 50Ty

Puc. 4. CTpykTypHasa cxema AByXxKaHanbHOro pacxogomepa.

Pacxogomep-cyeTyunk ynbTpasByKOBOW MHoOrokaHanbHbin «B3JIET
MP» ncnonHenus YPCB-1xx L COCTOMT M3 OQHOrO Unu ABYX NepBUY-
HbIX NpeobpasoBartenien pacxoga M BTOPUYHOIO U3MEPUTESbHOIO npe-
obpasoBarens.

MepBrYHLIM Npeobpa3oBaTenb pacxoga npeacraBnseT cobon cne-
UnanbHO WM3rOTOBMEHHbIN U3MEPUTENbHbBIA Yy4acTOK (OTPe30K TpyObl C
npucnocobneHnammu ans ycraHosku NM3A 1 MoHTaxa B TpybonpoBos) ¢
YCT@HOBMEHHBIMW HAa HEM O4HOW U AByMsi napamu MNOA 13 komnnek-
Ta pacxogomepa.

BoamoxxHO ncnonb3oBath B kayectBe NY agencreyowmn Tpybonpo-
BOJ Hajnexawlero kadectBa W COCTOSIHUSA Mocrie NogroToBKM ero K
MoHTaxy MNO3A.

KonnyecTtBo nepBuYHbIX NpeobpasoBaTtenen, BXOASALWMX B COCTaB
pacxogomepa, u konudectso nap MNOA, yctaHaBnmBaembix Ha WY, on-
pegenseTcs BMOOM UCMNOMHEHUs pacxogomMepa.

BTopuyHbIN n3amepuTenbHbii NpeobpasoBaTenib COAEPXKUT MOAY b
N3MepuTens, ynpasnsloWMA 3NEeKTPOaKyCTUYECKMM 30HOMPOBAHNEM,
obpabaTbiBaloLwmii U3MepUTENbHbIE CUrHamMbl, @ TakKe BbINOSTHAKOLLNIA
BTOPUYHYIO 06paboTKy M3MepuTensHOM NHpOopMaLn.

[na obecneyeHnss BHELWHUX CBA3EM pacxodoMep UMEET YeTbipe
YHMBepCarbHbIX BbiXxo4a 1 nocnegoBaTtenbHbi MHTepdenc RS-485.

M3meputenbHaa nHpopmMauusa BbIBOOUTCH Takke Ha rpaduyeckmin
xngkokpuctannumyeckmn mHaunkatop (XKKW). KK nmeet BCTPOEHHYHO
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noaceeTKky n obecneumBaeT BbIBOA ABYX CTPOK andaBUTHO-LUAPOBOM
nHdopmauum npu 16 cumeonax B cTpoke. eprnoa 0BGHOBNEHUNA TeKy-
wen nHgopmaumm Ha XKW coctasnsiet 1 c.

1.5.3. Bugbl ncnonHeHmmn

B 3aBMCMMOCTM OT Ha3HayeHWUst MOTyT MOCTABMATLCA Pa3NUYHble
UCMNOSTHEHNSA PACXO40MEpOB.

VcnonHeHne pacxogomepa no Ha3Ha4dYeHUo onpepgendeTcsa KoJin-
4eCTBOM U3MEPUTESIbHbIX KaHalloB U cXemom 30HAOMPOBaAHNA NOTOKA.
BapI/IaHTbI UCNOJIHEHUNA pacxXxoadoMepa npmuBeageHbl B Tabn.4.

Tabnuua 4
KonnyecTtso Konunuectso M1

VMcnonHeHne Cxema

N3MepUTENbHbIX (KOHTpONUPYEMBIX
pacxogomepa 30HOMPOBAHUS

KaHanoB TpyobonpoBOAOB)

YPCB-110 u 1 ogHony4yeas 1
YPCB-120 u 5 ogHony4yeas 2
YPCB-122 u OByXxny4deBasi 1

1.5.4. Pexxumbl paboTbl
1.5.4.1. Pacxogomep nmeeT Tpu pexunma paboThbl:
- HACTPOWKA — pexuM HacTpoWiK1 1 NOBEPKM:;

- CEPBUC — pexum noaroToBKM K aKcnfyaTaumm;
- PABOTA — akcnnyaTaunoHHbIA PeXnM (pexnm nonb3osaTens).

1.5.4.2.

Pexunmbl oTnnyaroTca YpoBHEM [OCTyna K MHopMaumm (MHOUUu-
pyemon Ha gucnnee wu/vnu nepegasaemMon no nHtepdency RS-485) n
BO3MOXXHOCTSIMU MO U3MEHEHMIO YCTAHOBOYHbIX MapaMeTpPOB pacxoo-
mMepa.

HanbonbLunmy Bo3MoxHocTaMM obnagaeT pexxum HACTPOWIKA. B
3TOM pexumMe MHONLMPYKOTCHA BCe NapamMeTpbl U BO3MOXHa Moandumka-
LUMs BCeX YCTAHOBOYHbIX NapaMeTpoB. HavMeHbLnMy BO3MOXHOCTAMM
obnapaet pexum PABOTA.

YnpaBneHne paboTon pacxogomMepa B pasfnyHbIX peXmMax MoxeT
OCYLLECTBMATLCA C KnaBuaTypbl U1 OpraHM30BaHO C MOMOLLbIO CUCTEMBI
MEHIO M OKOH Pa3HOro ypoBHsl, oTobpaxaemblx Ha gucnnee. Nopsgok
ynpaBsreHus, cuctema MHaukaumm, B3anMoCBA3M MEHIO N OKOH, a Takxke
Tabnvubl NapamMeTpoB, UHOULMPYEMbIX HA AUCnee, NpMBeAeHbl B Yac-
Tn |l HacToSALLEero pykoBoACTBa.

YnpaBnatb paboTon pacxogoMepa MOXHO Takke no uHTepdency
RS-485.

Pexum paboTbl 3agaeTtcs koMObuHaunen Hanmyums / OTCYTCTBUS 3aMbl-
KaHMsi C NOMOLLbIO NepeMbIYeK KOHTaKTHbIX nap J9 n J10, pacnonoxex-
HbIX Ha Moayne nameputens (cm. puc.A.2).

CooTBeTcTBME KOMOWHauUWMA pexumam paboTbl MNpuBedeHO B
Tabn.5, rae « +» — HanMyMe 3amblkaHUSI KOHTAKTHOW napbl, @ « - » —
OTCYTCTBME 3aMblKaHUS.
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Tabnuua 5

KoHTakTHasi napa
Pexum paboThbl 39 310 HasHadeHue pexuma
PABOTA + + JKcnnyaraums
CEPBUC i + lNogroTtoBka
K aKcnnyaTauuu
HACTPOUKA + - Hactpoiika

1.5.4.3. Pexxum PABOTA — 3TO pexum akcnnyataumm pacxogoMmepa Ha obobek-
Te.

B pexnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocMmaT-
puBaTb:

a) nsmepsiemMble 3Ha4YeHUss NapamMeTpoB: 06BbEMHOrO pacxoaa, 06bLEMOB,
HaKOMMEHHbIX NPY NPSMOM M 0GpPaTHOM HamnpaBneHWW NoToKa, a Takke
nx anreGpan4eckor CyMMbl, CKOPOCTU ABUKEHUS KUAKOCTHU;

0) HaCTPOWKN yHMBEPCAarbHbIX BbIXOAOB;

B) napameTpbl paboThbl:
- Bpemsi paboThbl;
- NapamMeTpbl CBA3M N0 UHTepdency RS-485;
- CfloBa COCTOSIHUS U3MEpPUTENbHbIX KaHaroB.

B pexume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb yCTaHaB-
nnBaTtb napameTpbl paboTbl No uHTepdency RS-485: ceTeBon agpec
npubopa, ckopocTb paboTbl, ANNTENBHOCTL 3a4EPXKKHN.

1.5.4.4. Pexxum CEPBUC — 370 pexxum noaroToBKM pacxogoMepa K aKcnnyara-
U1 Ha obbekTe.

B pexume CEPBUC pononHUTENbHO (MO OTHOLUEHUIO K pPeXumy
PABOTA) BO3MOXHO:

a) npocmaTpuBaTb TEXHONOMMYECKME napameTpbl Npudopa;
0) npocmaTpmBaTb U U3MEHATD:

- NapameTpbl U3MEPUTENBHbBIX Y4aCTKOB;

- NapameTpbl 06paboTkM pe3ynbTaToB U3MEPEHUS;

- eOQuHMUbl N3MEpPEHUst pacxoaa (M3/q; M3/C; n/MUH), B COOTBETCTBUN C
KOTOPbIMM aBTOMATUYECKM MEHSIKOTCA U eanHuLbl 06bema (M3; n);

- HACTPOWIKM YHUBEpPCarbHbIX BbIXOO0B;
B) NPOBOANTL KannbpoBKy Ha OObEKTE;
r) 0BHYNATb cYeTYMK 06 HEMOB;

) NpoBOANTbL MHUUManusauuio npmnbopa.

1.5.4.5. B pexxume HACTPOWMKA BO3MOXHO mpocmaTpveBaTth M MOAMMULMPO-
BaTb BCe NapamMeTpbl 6€3 UCKNIOYEHNS.

B pexume HACTPOWKA gononHutensHo k pexumam PABOTA u
CEPBWC moxeT nponssoanTbCS:

- MoBepKa pacxogomepa;
- 3anucb B NaMATb 3aBOACKOro Homepa npubopa;
- 0BHOBMEHMEe NPOrpamMmmMHOro obecneyeHus.
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1.5.5. BHeluHue cBA3U
1.5.5.1. lNocnepoBaTtenbHbI NHTEPENC

MocnepoBaTernbHbI NHTEpdenc RS-485 nosBonseTr ynpaeBnsTb
npnbopoM, CUUTLIBATL U3MEPUTENBHYI, YCTAHOBOYHYO U ANArHOCTU-
4Yecky MHdopmaumio, MoamduumpoBaTb YCTAaHOBOYHbIE NapameTpbl.
lMocnepnoBaTenbHbln UHTEpdenc RS-485 nopaepxuBaeT MPOTOKON
ModBus (RTU ModBus n ASCII ModBus), NpuMHATLIM B Ka4yecTBe CTaH-
AapTHoro B npubopax gupmbl «B3JTET».

NHTepdenc RS-485 obecneunBaeTt cBA3b No kabento B rpynne u3
HEeCKOSbKMX abOHEHTOB, O4HMM U3 KOTOpbIX MoXeT 6bITb MK, npu anu-
He nNuHum ceasm ao 1200 m.

MopkntoyeHne agantepa cotoBon cea3m ACCB-030 k nHrepdgency
RS-485 oanHo4yHOro npubopa mnu K NMHMKM CBSA3M Fpynnbl Npubopos
AaeT BO3MOXHOCTb nepeaaBaTb MHGOPMAaLUIO NO KaHarny COTOBOW CBS-
31, B TOM 4ncrne u B VIHTepHer.

Mcnonb3yst kaHan COTOBOM CBSA3M MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET CIl» opraHusoBbiBaTb AUCMNETYEPCKYO CeTb Ans
MHOIMMX OOUHOYHBLIX W rPYNn NPMOOPOB Kak OAHOTUMHbLIX, TaK U pasHo-
TUMHbIX MO HA3HAYEHWIO.

Ckopoctb obmeHa no wuHTepdgency RS-485 (ot 2400 po
115200 boa), a Takke napameTpbl CBA3W YyCTaHaBAMBAKTCA MpPO-
rpamMmMHoO.

1.5.5.2. YHuBepcanbHble BbIXOb!

Pacxogomep nmeeT 4 ranbBaHWYECKM pa3Bsi3aHHbIX YHUMBEpPCalb-
HbIX BbIXOAa.

HasHadeHnss yHuBepcarbHbIX BbIXOAOB, pexumbl paboTbl, napa-
MEeTpPbl BbIXOOHbIX CUTHASOB, a TakKe OTKMNIYEeHUe BbIXOAO0B 3a4aloTcsA
NporpaMMHbIMK yCTaHOBKaMn. BO3MOXHble 3Ha4YeHUsi YCTAaHOBOK OIS
pasnnyHbIX peXnmMoB npueeneHsl B Tabn.b.6, b.7 yactu Il HacToswwero
pyKoBOACTBaA.

Cxema OKOHEe4YHOro Kackaga BbIXOOOB WM oOnucaHue ero paboTbl
npueeaeHo B NpunoxeHnn b.

e B yactotHOM pexume paboTbl Ha OTKPbITbIA BbIXOA BbIJAETCA WM-
nynbCHas MocnegoBaTenbHOCTb TUMA «MeaHap» CO CKBaXHOCTbHO 2,
yacToTa crnegoBaHUs KOTOPOKM NpOonopuMoHaribHa TEKYLEMY 3HAaYEHMUIO
pacxoga. Bo3amoxHo macwtabupoBaHme paboTbl YaCTOTHOrO BbIXxoda
nyTeM MPOrpamMMHON YCTAaHOBKM 3HAYEHUS MaKCMMarbHOM YacTOThbl pa-
60Tbl BbIxoAa Fuake, K0O3(hdumumneHTa npeobpasoBanusa Bhixoga KP, a
TaKKe HUWXHero Qun 1 BepxHero Qgn MOPOroBbIX 3HAaYEHWU pacxoaa, Co-
otBeTcTBytoWwmx Yyactote 0 'y n Fyake Ha Bbixoge. MakcMmanbHO BO3-
MOXHOE 3Ha4YeHne Fyake — 3000 M.

e B nmnynscHoM pexume paboTbl Ha OTKPbITbIA BbIXOA KaXOyl CeKyHOy
BbldaeTCcHa nayka MMMNyrbCoB, KONMMYECTBO KOTOPbLIX C y4eTOM Beca UM-
nynsca Kl cooTBeTCTBYeT 3Ha4eHU0 obbema, U3MepeHHOMY 3a npeabl-
Aywyto cekyHay. MakcumanbHO BO3MOXHas YactoTa crefoBaHus UM-
nynbLCOB B nayke (Tuna «meaHgp» co ckBaxHOCTbIo 2) — 500 M.

e [Ins npaBunbHOM paboTbl YHMBEpPCAnbHbIX BbIXOAOB B pacxodoMepe
npeaoycMoTpeHa npoueaypa aBToMaTUYecKoro pacyeta koadppuumeHTa
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KP (VIMI'I/MS, UMn/n) B 4aCTOTHOM pexnme n seca umnyrnbsca Ki (M3/VIMI'I,
n/vMmn) B UMNYrbCHOM peXume.

Pac4yeT KP nponsBoguTcsa nNo 3agaHHbIM Mofb3oBaTeNnemM 3HauYeHu-
AM Qgn M Qun U MaKCMManbHOMY 3HAYEHUIO YacTOTbl Fyake, pacyeT K —
no 3agaHHbIM Qgn M ANIUTENBHOCTU BbIXOAHLIX MMNYNbBCOB T B Ananaso-
He oT 1 go 500 mc.

e B nornyeckom pexmme Ha BbiIxoge Hanuumio cobbiTns (Unu ero onpe-
AENEHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb SNEKTPUYECKOrO
cuUrHana, a oTCyTCTBMIO COBbITUSA (MM MUHOMY €ro COCTOSIHUIO) — O PYromn
YPOBEHb CUrHana.

MporpaMMHO Anst BbIXo4a B JTOTMYECKOM PeXMMEe YCTaHOBKOW 3Ha-
YeHUs1 BbIC. UMM HU3K. 3aJaeTcs aKTMBHbIA ypoBeHb curHana (AKT.
yp.), T.e. YpOBEHb CWUrHana, COOTBETCTBYIOLLMA Hanu4umio cobbiTus.
AnekTpryeckne napameTpbl YpOBHEWN cUrHana ykasaHbl B [MpunoxeHuu
b.

Mpn HeobxogumocTn MoXeT ObITb Ha3HayYeHO cpabaTbiBaHME Bbl-
XoOa B JIOTMYECKOM PpeXnMe Mo 3aJaHHOMY 3HAYEHU BEpPXHEWN
(Q@>Qe.y.) K HMXKHeN (Q<Quy.) YCTaBKM No pacxody. YcraBku 3agaroT-
cs B okHe Hactpounku / O6p. pesynbtaTtoB (napameTpsl HY n BY).

BHUMAHME! lNMpn paboTte pacxogomepa B COCTaBe TEMIOCHETYM-
koB «B3JIET TCP-M» pekomeHOyeTcsi UCNonb3oBaTb UMMYIbLCHLIA pe-
XXMM paboTbl COOTBETCTBYIOLLEIO YHUBEPCanbHOro BbIXOAa.

1.5.5.3. TokoBble BbIxogbl pacxogomepa (1 unu 2 — no 3akasy) mMoryT ObiTb
peanu3oBaHbl C NOMOLLbIO aganTepoB TOKOBOro Bbixoda ([punoxeHue
B), nogknioyaemMbix K COOTBETCTBYHOLUMM YHMBEPCarbHbIM BbixOo4am
pacxogomepa, paboTalrLyM B HaCTOTHOM pexume.

HasHaueHne n napamMeTpbl AaHHbIX TOKOBbIX BbIXOOOB onpeagensd-
HOTCA HaCTpOVIKaMM COOTBETCTBYHOLWMNX YAaCTOTHbIX BbIXOOOB U agante-
POB TOKOBOIO BbIXOAa.

1.5.6. KOHTpPONbHbLIU XypHarn

B pacxogomepe peanusoBaH KOHTPOSbHbIA XXypHan OenCTBUK
nosib3oBaTens, OAWH N5 BCEX HACTPOEYHbIX JaHHbIX pacxogomepa.

KoHTponbHbIN XypHan nmeet rmybuny 550 3anucen n aBnsaetcs He
nepesanucbiBaembiM. [pn ero nepenonHeHun ganbHenwas moamdu-
Kaums napameTpoB, CTAHOBUTCH HEBO3MOXHOMW — NpW NOnbITKe 3anucu
no nHtepdgency Ha MK 6ygeT BosBpalwlatbcs kog owmnbkm 4 («Owmnbka
AocTyna»), Npu MnonbITKe BBOAA C KNasBuaTypbl HA AWUCMNee pacxodo-
mepa bygeT otobpaxaTtbcs coobuieHne « KOHTp. XXypHan 3anonHeH!».
PasbnokupoBka npubopa nocne 3anofiHeEHUS KOHTPOSBHOrO XypHana
BO3MO>Ha TOSbKO Ha 3aBOe-N3roToBuTerne.

UTeHne 3anmcen KOHTPOSIbHOro XXypHana BO3MOXHO No uHTepdgen-
Cy C MOMOLLbIO creumanbHON nporpaMmmbl «YTeHne XypHanoB npubo-
pa», pasMmeLleHHOM Ha caunTe no agpecy www.vzljot.ru
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1.6. CocTtaBHbIe yacTu nsgenus

1.6.1. Bropn4yHbIn namepuTtenbHbIN NpeobpasoBaTenb
1.6.1.1. ®dyHkumn Bl

BTopuuHbIn n3amepuTenbHbIN NpeobpasoBaTtens NpeacTtaBnseT co-
00 MMKPOMPOLECCOPHLIN N3MEPUTESIbHO-BbIYUCINTENBHBLIN 610K MO-
AYNbHOW KOHCTPYKLMU, BbIMOMHSAOLWNA cregyowme pyHKUnK:

30HAMPOBaHWE NOTOKa, NpMeM U 06paboTKy CUrHanoB, NOMYYEHHbIX OT
MN3A;

onpegeneHne 3Ha4eHnin n3amepsieMbIX NapameTpOB;

BbIBOZ U3MEPUTENBbHOW, apXMBHOW, OMArHOCTUYECKOM U YCTaHOBOYHON
nHdopmauumn Ha aucnnen KK n yepes nHtepdenc RS-485;

BbIBO M3MepI/ITeJ'IbHOIZ Vchbopmau,le yepes yHMBepCalibHble BbIXObl;

aBTOMAaTMYECKUIA KOHTPOSb M MHAMKALMIO HanMyYns HeMcrnpaBHOCTEN U
HeLTaTHbIX CUTyauuii B pacxoqoMepe;

- 3aLUUTY OT HECaHKLMOHUPOBAHHOIO AOCTYMa K yCTAHOBOYHbLIM JaHHbLIM.
1.6.1.2. KoHcTpykums Bl

BHewHnn Bng Bl npuBeneH Ha puc.A.1. Kopnyc Bll, BbinomnHeH-
HbIX N3 NnacTMacchkl, COCTOUT U3 ABYX YacTen: OCHOBaHUS, rae pasme-
LWeH Moaynb nuTaHna pacxogomepa (cm. puc. A.3), 1 NMUEBON YacTu,
roe yCcTaHoBIeH Moaynb nameputens (cM. puc. A.2), Ha nepeagHen na-
HEeNn KOTOPOW HaxoOATCs XUOKOKPUCTaNUMYeCcKU UHOuKaTop U Kna-
BMaTtypa.

Ha HwxHen nnockoctu ocHoBaHuA Kopnyca BI1 pacnonoxeH rep-
MOBBOZ 415 Kabena nutaHus, a Takke MembpaHHble 3arnyLuku, Yepes
KOTopble BBOAATCS cUrHanbHble kabenu MNOA n kabenn cBA3n ¢ BHELU-
HUMM YCTPOMCTBaAMM.

1.6.2. NMpeobpasoBaTenu aneKTpoakycTu4yeckue

1.6.2.1.

1.6.2.2.

B pacxogomepe mcnonb3yoTca BpesHble (BBUHYMBaeMble) MNMAA ¢ nna-
CTMacCCOBbIM MPOTEKTOPOM, KOTOpble paboTakT MOMNEPEMEHHO B ABYX
pexumax: nsnyyvyeHus, korga npuxogawmn ot Bl anektpuyeckun mm-
NynbCHbIA cuUrHan npeobpasyeTcs B YynNbTpas3ByKoBble KonebaHus, u
npuemMa, Korga ynbTpasByKoBble KorebaHus XUAKOCTU npeobpasytoTcs
B COOTBETCTBYHOLLNIN INIEKTPUYHECKUIA CUTHAT.

BpesHble MOA nmetoT umnuHgpuyeckyto opmy, B Topue MNIA Haxo-
ANTCA n3ny4darowiasi NIoCcKoCTb B Buae aucka (puc.A.4). NM3A ycrtaHas-
NMBalTCs B OTBEPCTUS B CTEHKe TpybornpoBoda Takmm obpasom, 4To
nsnyyarowas nnockocTb NMOA KOHTAKTMPYeT C KOHTPONMPYEMOWN Xua-
KoCcTbto. [TOA repMeTnanpoBaH 3anvMBKOW BHYTPb KOpnyca TEPMOCTON-
KOro 9neKTpon3onsiuMOHHOro KoMnayHaa.

[ns MoHTaxa n gemoHTaxa NOA gomKeH NCNoNb30BaTbCs POXKKO-
BbI K04 Ha 36 mMm. NpaHm nog knwod Ha kopnyce [MOA ykasaHbl Ha
puc.A.4.
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BHUMAHUE! Kateropu4yecku 3anpeljeHo uCrnonbL3oBaHME MNpu
aemMoHTaxe NM3A MHOro MHCTPYMEeHTa, TaK Kak 3TO MOXeT NpuBECTU K
pasrepmeTusaumm MN3A (OTKpyYMBaAHUIO BHYTPEHHEN BTYIKN) U 00OpbIBY
curHanbHoro kabens (cm. puc.A.4). Npu HEBbLINONHEHUN OAHHOMO Tpe-
6oBaHna nsrotosutens HE HECET rapaHTuiiHbix 06513aTenbCTB.

Ha koHue KoakcumanbHOro pagmoyactoTHoro kabens MN3A, 3akpen-
NEHHOro B KOpryce W umerowero AnvHy He meHee 1,5 M, pacnasH
pasbemM 4S5 NOAKITIYEHUS K NMMHUK CBA3M ¢ BIT.

CoeaunHeHne kabens MN3A ¢ NMHMEN CBA3M BO3MOXHO TakXKe C Mno-
MOLLblO 6ri0Ka KOMMyTauuW, YCTaHaBfIMBAEMOro Ha W3MepPUTENbHOM
ydyacTke. B aToMm crniydae BMecTO pa3bema Ha KOHLbI LLeHTpasribHON Xu-
nbl 1 3KkpaHa kabensa MN3A KpenaTcsa HaKOHEYHUKN.

Hanbonbwaa anuHa ceasm BI1-N3A coctaBnger 100 m. OnuHa
MOXeT ObITb yBENUYEHA NPWU BbLINOSTHEHUN TpeboBaHMI K NapamMmeTpam
NPUHUMAEMOro cUrHana.

B 3aBMCMMOCTM OT Ha3HaAYeHUs1 pacxogoMep MOXET OblTb YKOM-
nrekrToBaH N3A pasnnyHbIX TUMOB N UCNOSTHEHUMA.

BHUAMAHUE! B TlpunoxeHnn E npuBedeH nepeveHb cpen, 3a-
NpPeLLeHHbIX Ans npuMeHeHnsa BpesHbix NMOA B-502 n MNM3A B-504.

1.6.3. U3amepuTenbHbie y4acTKku

1.6.3.1.

1.6.3.2.

1.6.3.3.

B kauecTBe n3MepuUTENbLHOrO yyacTka Ana nepBUMYHOro npeobpasoBa-
Tena MoXeT Ucnonb3oBaTbecs MO0 OTpe3oK TpyObl, NOATOTOBMAEHHbLIN B
3aBOACKMX ycrnoBusax anga yctaHoBku NMOA n moHTaxa [l B gencreyto-
wun TpybonpoBog N0 MeCTy 3KchfyaTaumm pacxogomepa, nmbo Heno-
CpeacTBEHHO Y4aCTOK [OENCTBYKOLEro TpybonpoBoga Haanexallero
KayecTBa U COCTOSIHMSA Nocrne NOLrOoTOBKU ero K MoHTaxy M3A.

MaTepunan cteHok LY ormkeH No3BonATb repMeTUYHO yCTaHaBnNuBaTbh
Ha Hero MOHTaXxHble NaTpybkn ons BpesHbix M3A.

Ha BHyTpeHHIO noBepxHoOCTb NY pekomeHOyeTcs HaHOCUTb Mo-
KpbITUE, YCTONYNBOE K 0Bpa3oBaHUIO OTAOXEHUA n/unu kopposun. MNo-
KpbITUE OOMMKHO MMETb HaAEXHOe cuenneHne ¢ matepmanom LY.

B coctaBe pacxogomepa MOryT NnocTaBnsiTbCsl NepBUYHbIE Npeobpa3so-
BaTenu Ha 6ase n3aMepuTerbHbIX y4acTKOB CreayoLmxX TUMoB:

NY-x12 — NpAMONUHENHbIN C ABYMSI Bpe3HbiMuK M3A, yCTaHOBNEHHbIMU
no guameTpy;

NY-x32 — U-obpasHbin (U-koneHo) ¢ AByms Bpe3HbiMu M3A, ycTaHOoB-
NEHHbIMU B TOpLAx NPSMOro y4acTka,;

NY-x42 — NpAMOSNIMHENHBbIN C YeTbipbMs Bpe3HbiMn M3A, ycTaHOBNEH-
HbIMM MO ABYM XopAam.

B nepBom paspsge obosHaveHus ucnonHeHus WY ykasbiBaetcs
mMaTepwuarn, U3 KOTOPOro OH U3rOTOBJIEH:

- NY-0Oxx — yrnepogucras crans;

- NY-1xx — HepxaBewLas cranb;
- NY-2xx — cTtanb 09I2C.
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1.6.3.4.

Ona obecneyeHna ynobcTBa MOHTaxa, a Takke Ans 3awwmTbl kabenb-
HbIX BbIBOAOB MOA OT MexaHM4YeCKuX NOBPEXOAEHUN N3MEPUTENbHbIN
y4acTOK MOXEeT ocHawaTbcs 6rokom kommyTaumm BK-202 unu yctpon-
ctBamn kKommyTaumoHHbiMu. B BK (YK) npounsBogutca anektpuyeckoe
coeanHeHune kabenen MN3A ¢ kabenamu, nogkntoYeHHbIMK K BI.

BK (YK) HenogBwxHO kpenutcsa Ha UNY. Kabenb MNMOA 3awuuaetca
OT MEXaHW4eCcKUx noBpexaeHun megHon Tpybkon. KoHCTpykumsa ka-
6enbHoro Beoga bK (YK) ansa kabens ceasu ¢ Bl obecneunBaeT kpen-
neHve MeTannopykaBa Ans MexaHudeckon 3awmtbl kabens BI. Mpu-
Mepbl pasmelteHns YK n bK Ha nameputenbsHom yyacTtke, pacnosioxe-
HMe KOMMYTaUMOHHbIX anemMeHToB Ha nnatax YK n BK, a Takke cxewmbl
nogkntoyeHmns MNM3A ¢ ucnonososaHmem YK n BK npuBegeHsl B MHCTPYK-
UMM MO MOHTaxy.

Mocne moHTaxa YK B cnyvyae HeobxoammocTn obecneyeHus cre-
neHn 3awmTbl IP68, ncnonb3yeTcsa NocTaBNAeMbI MO 3aKa3y KOMMSEKT,
coctoawmn n3 komnayHga Hensel GH 0350 n ynnoTHUTENbHbLIX pe3u-
HOK.

KabenbHble KoHUbI B YK npogeBatoTcsa yepes ynioTHUTENbHbIE pe-
3MHKM, KOTOpbIMW 3arnywatrTcs foBepchl. [locne 4ero BHYTPEHHWI
ob6bem YK 3anunsaetca komnayHgom GH 0350.

1.7. MapkupoBKa n nnomoéunpoBaHue

1.7.1.

1.7.2.

1.7.3.

1.7.4.

MapknpoBka Ha nuuesor naHenu Bl cogepxunt obo3HaveHne u Ha-
MMEHOBaHME pacxogomepa, TOBApPHbIN 3HaK MU3rOTOBUTENS, 3HaK YT-
BepXOeHnsa Tuna cpeacrtBa uamepeHus. 3aBoaCKON HOMeEp yKasaH Ha
Wnnbauke, 3akpenneHHoM Ha kopnyce BIT.

3aBofckne HoMepa ApYrMx COCTaBHbIX YacTel ykasblBaloTcs nMbo Ha
LUMNbAMKAX, MO0 HAHOCHATCS KpacKoW HEMOCPEACTBEHHO Ha Kopnyc.

Mocne noBepku pacxogomep nepesoautcs B pexum CEPBUC — Ha
KOHTaKTHYI Napy paspelueHusi mogmdukauum KanmbpoBOYHbIX Napa-
meTpoB J10 (puc.A.2) ogeBaeTcs nepemblyka. [locne yero nnomoupy-
€TCS KOMMayoK, 3aKpblBalOLWMA OAHHYK KOHTaKTHYH napy C yCTaHOB-
NIEHHON Ha Hee nepeMblykon. [na obecnevyeHnss ANEeKTPUYECKOro KOH-
TakTa MNepPeMblYKM C KOHTAKTHOW Mapon B TeYeHWe MEXMNOBEPOYHOro
WHTepBana nepen YCTAHOBKOM MNeEpPEMbIYKM HEOOXOAMMO HaHeCcTu Ha
Hee TOKONPOBOASALLYI0 cMa3ky (pekomeHayeTtcsa AIM1C-98).

[Mocne npoBepkn COOTBETCTBMUS 3HAYEHUN NapamMeTpoB PYHKLUMOHUPO-
BaHWs, BBEOEHHbIX B Mpubop, 3HA4YeHUsIM, yKasaHHbIM B nacnopTax
pacxogomepa M nepBUYHbIX npeobpasoBatenen nubo npoTokonax
MOHTaXHbIX M MyCKOHanago4Hblx paboT, n BBoga pacxogomMepa B 3KC-
nnyatauuio npmndop nepesoautca B pexum PABOTA — Ha KOHTaKTHYHO
napy paspellueHnss mogudukaumm napameTpoB pyHKUMOHMPOBaHUSA J9
ogeBaeTcsa nepembliyka. [locne vyero nnomoupyeTcst Konnadok, 3akpbl-
BaOLLMIA JAaHHYIO KOHTAKTHYO Napy C yCTaHOBIIEHHON Ha Hee nepeMbly-
KOn. Ha gaHHy0 KOHTaKTHYK Mapy Takke peKkoMeHOyeTCHA HaHecTu To-
KOMpPOBOASLLYIO CMa3Ky.
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MapameTpbl nepBuYHbLIX NpeobpasoBatenen onpegensalTca nNnbo
npu BbiNyCcke M3 NPoM3BOACTBA M 3aHocAaTca B nacnopTa MM (ecnwn M1
NnoCcTaBnNATCA B COCTaBe pacxogomepa), mbo Ha o6bekTe akcnnyaTa-
LMK N 3aHOCATCS B NPOTOKOSbI MOHTaXHbIX M MYCKOHANago4YHbIX pabor.
dopma NpoToKOSia MOHTaXHbIX M NYCKOHaNaAo4YHbIX paboT npuBeaeHa
B MHCTPYKLUKN NO MOHTAXY.

1.7.5. Ina 3awuTbl OT HECAHKUMOHMPOBAHHOIO A0CTyna npu TpaHCNopTUPOB-
Ke, XpaHeHUn NN aKcnnyaTaumm MoxeT ObiTb onfioMbupoBaH Kopnyc
Bl HaBecHbIMYM nnomobamu.
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2. ICNOJNb30OBAHUE MO HA3BHAYEHUIO

2.1. 3kcnnyaTauMOHHbIe OrpaHUYeHus

21.1.

2.1.2.

JKcnnyaTaums pacxogomepa A0ShKHA NMPon3BOAUTLCSA B YCNOBUAX BO3-
OENCTBYIOLWNX PaKTOPOB M NapamMeTpoB KOHTPONMpyemMon cpepbl, He
npeBbILAaLWNX OOMNYCTUMbIX 3HAYEHUA, OrOBOPEHHbLIX B JKCMnyaTauu-
OHHOW JOKYMeHTaunu.

MepBu4YHbIM NpeobpasoBaTernib MOXET yCTaHaBnMBaTbCA B BepTuKarb-
HbI, TOPU3OHTasNbHbIA NN HAKIMOHHbIA TPyBoNpoBOA.

2.1.3. ToyHas 1 HagexHas paboTa pacxogomepa obecrneuyvBaeTcsi Npu Bbl-

21.4.

2.1.5.

2.1.6.

NnonHeHun B mecTe yctaHoBku [ criegyowmnx ycnosum:

- AaBlieHne XnakocTtu B pr6onposop,e N pexunmbl ero aKkcnnyataunumn nc-

KnroyarT razoobpasoBaHue n/mnm ckonneHue rasa (Bo3agyxa);

Ha Bxoge n Bbixoge [l nmeroTca npsMonuHenHble y4acTkm Tpebyemon
AnvHbl ¢ Dy, paBHbIM Dy n3meputensHoro yvactka. [psiMonuHenHble
y4acCTKM He AOSMKHbl coAaepKaTb YCTPOMCTB WUMN 3NIEMEHTOB KOHCTPYK-
LMK, BbI3bIBAIOLLNX N3BMEHEHME CTPYKTYPbl MOTOKA XNOKOCTY;

BHYTpeHHUn obbem NY B npouecce paboTbl JOrmMKeH BbiTb BECb 3anon-
HEH XNOKOCTbIO.

PekomeHgaumm no BbIbopy MecTa yCTaHOBKM U NpaBuiia MoHTaxa
(oemoHTaxa) pacxogomMepa W3NOXeHbl B [OKYMeHTe «Pacxogomep-
CYETYUK YNbTpasByKoBOW MHOrokaHanbHbii «B3JIET MP». cnonHeHne
YPCB-1xx 4. WHcTpyKkums no moHTaxy» B12.00-00.00-12 VM.

Tuvn 1 coctaB KOHTPONMPYEMOW XMAKOCTM (HanNM4Yne U KOHUEeHTpauus
B3BECEWN, NOCTOPOHHMX XXMUAKOCTEN U T.MN.), peXnm paboTbl U COCTOsIHNE
TpybonpoBoaa He OOMKHbI MPUBOAUTL K MOSIBMIEHUIO KOPPO3UN M/Unn
OTNIOXKEHWUW, BNUSIIOWMX Ha paboToCnOCOBHOCTL M MeTpOoNorMyeckue
XapaKTepUCTMKM pacxoaomepa.

HeobxoanmMocTb 3aLmMTHOro 3asemMnennsa npnbopa onpenenseTcs B Co-
OoTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[1paBun yCTpouCTBa 3Mek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NUTaHUa U YCIoBWUWA
pa3smMeLLeHnsa npubopa.

MonHuesawmta obbekTa pasmeLleHuns npmbopa, BbINOHEHHASA B COOT-
BeTCTBUN C «HCTpyKUMEN NO YCTPOMUCTBY MOSMHUE3aLLNTbl 34aHUKU, CO-
OPYXXEHUI 1N NPOMBbILUMEHHBIX KOMMYyHUKaumny CO153-34.21.122-2003,
CHWXaeT BEepPOSTHOCTb Bbixoga npubopa m3 CTpos Npu Hanuyum Mors-
HUEBbLIX Pa3psALoB.

Ansa 3awmtbl nnHUn ceasmn npmubopa BI-M3A oT pa3psagoB MonHUA
OOMNOJSTHUTENBHO PpeKoOMeHOyeTCa NPUMEHEeHUe cneunanbHbIX YCTPOUCTB
3awmTbl, Hanpumep, « TKS-B apT1.Ne5097 97 6» npoussoacTtea omMpMmsbl
OBO BETTERMANN.

2.1.7. TpeboBaHMsA K YCNOBUSIM 3KChnyaTauuMm U BblOOPY MecTa MOHTaxa,

npuBeAeHHble B HaCTOSILLEN IKCniyaTaLuMOHHON AOKYMEHTaUuWu, yyu-
TbIBAlOT Hanbonee TUNMYHbIE haKTOPbI, BNUAKOLLME Ha paboTy pacxo-
aomepa.
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Ha obbekTe akcnnyaTaumMm MOryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npoLecce ero akcnnyatauumn aktopbl, He noagarowmecs npeasapu-
TeNbHOMY NPOrHO3Yy, OLEHKE MM NPOBEPKE N KOTOPbIE MPOM3BOAUTESb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnsi nogo6HbIx hakTopoB crieayeT yCTpaHUTb UX
WUNN HaMTU MHOe MEeCTO JKCnnyaTauuun, rae AaHHble hakTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BIINSIHUS Ha paboTy nsgenus.

2.2. [loaroTtoBKa K paboTte

2.2.1. Mepbl 6e3onacHocTh

2.2.1.1.

2.2.1.2.

2.2.1.3.

K paGoTe ¢ pacxogoMepoM [omnyckaeTcs 06CnyXvBaloLWMiA nepcoHarn,
N3YYUBLLMIA SKCMIyaTaLMOHHYO OKYMEHTaLUUIO Ha n3aenve.

Mpn pabote ¢ pacxogoMepoM AO0SMKHbI cobntogaTtbes «lMpaBuna Tex-
HUYECKOW JKCnyaTauMm 3MeKTPOyCTaHOBOK noTpebutenen» mn «Mex-
oTpacrnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e3onacHocTn) npu
3KcnnyaTaumm afeKTPOYCTaHOBOKY.

Mpu npoBeneHun paboT C pacxogoMepoM onacHbIMU hakTopamMu SAB-
nawTCcs:

HanpskeHue nepemMeHHoro Toka ¢ AeMCTBYHLWMM 3HavyeHem o 264 B
yactoTtom 50 Iy;

- fasrneHuve B Tpybonposoae (go 2,5 Mla);

- Temnepatypa paboyen xugkoctn (ao 160 °C);

Apyrme onacHble OakTopbl, CBA3aHHble C npodunem n crneundukomn
obbekTa, rae aKcnyaTupyeTcsa pacxoaomep.

2.2.1.4. 3anpelaeTcs ncnonb3oBatb NY ¢ BpesHbiMu MNM3A, paccymTaHHbIMKU Ha

2.2.1.5.

2.2.2.

AaBlieHne MmeHbllee, 4YeM gaBlieHne XUgkoctu B pr6OI'IpOBO,D,e.

B npouecce paboT No MOHTaxy, NycKkoHanagke UM pemMoHTY pacxodo-
Mepa 3anpeLiaeTcs:

NPOU3BOANTb MOAKIIOYEHUS K pacXodoMepy, NepPeKIoYEeHNs PEXNMOB
paboTbl UNN 3aMeHY 3MEKTPOPaaANO3IEMEHTOB NPU BKIMOYEHHOM NUTa-
HUK;

Npou3BOOUTbL AEMOHTaX 3NIEMEHTOB pacxofomepa Ha Tpybonposoae
[10 NMOITHOrO CHATUS AaBreHuUs Ha yyacTke Tpybonposoaa, rae npous-
BOAATCA paboThl;

NCNONb30BaTb HEWCNpaBHbIe 3NEKTPOPaanonpubopbI, 3MEKTPOUHCTPY-
MEHTbI NGO paboTaTb C HUMK 6e3 NOAKMYEHUS X KOPMYCOB K Maru-
CTpanu 3alMTHOro 3a3eMneHus.

MoHTax pacxogomepa 1 HacTporka Ha 0ObekTe JOITKHbI BbINOMHATLCS
B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTyumk ynbTpa3ByKkoBOM
MHorokaHanbHbin «B3JIET MP». cnonHeHne YPCB-1xx u.  UHCTpyK-
umMs no MoHTaxy» B12.00-00.00-12 M.

PaboTbl 4OMKHbI MPON3BOANTLCS CreLnanM3npoBaHHOW opraHu3a-
LuMen, UMetoLLen paspeLleHne NpeanpusTUS-u3aroToBUTENS U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMbo npeacTaBUTENSAMU NPeanpPUATUS-
N3roToBUTENS.
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2.2.3. Ipn BBOAE N3gennsa B aKcnyaTaumo OMKHO OblTb NPOBEPEHO:

- NPaBUNbHOCTb MOAKMYEHUS pacxogoMepa M B3auMOAENCTBYHOLLErO
o6opyaoBaHUs B COOTBETCTBUWN C BbIODpaHHOW CXEMOW COeAMHEHUSs W
MOAKIOYEHMS;

- COOTBETCTBUE UCMOJIb3yeMblX COCTaBHbIX yacTen pacxogomepa MU Ka-
benen cBa3n OAaHHOMY KaHaly namepeHud; nopAanok onpenerieHna aTo-
ro COOTBETCTBUA YKa3aH B MHCTPYKLUMUU MO MOHTAaXY,

- COOTBETCTBUE HaNnpsAXXeHnd nnTtaHna pacxogomepa Tpe6yeMbIM TEXHU-
YEeCKNM XapaKTepPUCTUKaM,

- NPaBUINTIbHOCTb 3adaHHbIX PEXXNMOB pa6OTbI BbIXOO4O0B pacxogomMepa.

Kpome TOro, Heobxoanmo ybeauTbCcs B COOTBETCTBUM 3HAYEHMI
napaMeTpoB (PYHKLUMOHUPOBAHWSA, BBEAEHHbIX B NPUGOpP, 3HaYeHUsM,
ykasaHHbIM B MacrnopTax pacxogoMepa M nepBuYHbIX npeobpasoBaTe-
nev nNMBo B NPOTOKONAX MOHTaXHBIX U NMyCKOHanago4HbIX paborT.

lMocne npoBeaeHust NyckoHanago4YHbIX paboT Ansa 3awmTbl OT He-
CaHKLMOHMPOBAHHOIO AOCTYMNa B NpoLecce aKcnnyaTauum MoXeT ObiTb
onnombupoBaH kopnyc BIT.
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3. TEXHUWYECKOE OBCIYXXUBAHUE

3.1.

BBeaeHHbIV B 3KCMyaTaumio pacxoaoMep pekoMeHayeTcs noaeepraTb
nepnuoamnyeckoMy OCMOTPY C LIENbi0 KOHTPONS:

- paboToCnoCcOBHOCTN pacxogomepa;

- cobnogeHns yCrnoBuin aKkcnnyaTaumMm pacxogomMmepa;

- HAnM4Ms HaNpsKeHUst NTaHMA B 3afaHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXAEHNA COCTABHbIX YacTen pacxogoMepa;
- HAOEXHOCTUN 3NEKTPUYECKUX N MEXAHUYECKNX COEOANHEHUN.

MepuvoaMYHOCTb OCMOTPa 3aBUCUT OT YCINOBWUIA 3KCNnyaTauuu, HO
He AorkHa ObITb pexxe 04HOro pasa B ABe Heaenw.

PekomeHgyeTca nepuogundeckn (C nepuogoMm B 3aBUCMMOCTU OT
YyCrnoBuWI 3KcnnyaTaumm) NponsBoauUTb OCMOTP M OYMCTKY OT BO3MOX-
HbIX OTNOXEHWUN, OCaAKOB, HaKUNW BHYTPeHHen nosepxHocTu [1I1, a
Takke nanyyarowmx nosepxHocten NI3A.

3.2. HecobntogeHne ycnosuin aKkcnnyatauum pacxofoMepa, yKasaHHbIX B

3.3.

3.4.

n.n.1.2.6 n 2.1 MoXxeT NpMBECTU K OTKa3y npubopa nnm NpeBbILLEHMNIO
A0NYCTUMOrO YPOBHSA MOrPELLUHOCTU U3MEPEHUM.

BHelwHMe noBpeXxaeHust Takke MOryT NPUBECTU K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTU M3MepeHuin. [lpu  nosiBrneHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nutaHus, cBsiau Heobxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHusi BO3MOXHOCTM ero AarbHenlen akcnnya-
Taumn.

Hanuune HanpskeHus NUTaHUS pacxoJoMepa onpeaenseTcs no Hanu-
YMIO MHOMKaUUK, a paboTocnocobHOCTL NMpubopa — MO COAepXKaHMHo
WHOMKaUMU Ha Oucnnee pacxogomMepa. BoamoxHble HeucrnpaBHOCTY,
WHAMUMPYEMbIE pacxo4oMepOoM, yKkasaHbl B YacTu || HacTosiLero pyko-
BOACTBA MO 3KCrnnyaTaLuu.

B pacxogomepe Takxke B CrioBe COCTOSIHUS OCYLLEeCTBNAETCS UHOMU-
KauMs Hanmmums HewTaTHbIX cuTyaumi. Nog HewTaTHOM cuTyaumen no-
HUMaeTca cobbiTne, NpPU KOTOPOM OBHapyXuBaeTcs HeCoOTBETCTBME
N3MepSAEMbIX MapamMeTpoB METPOSIOrMYECKMM BO3MOXHOCTSIM pacxo-
aomepa unv Npu KOTOPOM WU3MEPEHUS CTaHOBATCA HEBO3MOXHbIMU
BCNeaCTBME HapPYLLUEHUS YCOBUN U3MEPEHUSI.

Pacxo,u,omep no Bnay UCMNOJIHEHNA U C YH4ETOM yCJ'IOBI/II‘/'I aKCcnnyaTtaunn
OTHOCUTCA K U3OeNnNdam, PEMOHT KOTOPbLIX NMPON3BOONTCA Ha cheunanb-
HbIX NpeanpunaTnax nmnobo Ha npegnpuAaTnn-n3rotoBmuTene.

Ha mecTte akcnnyatauum BbISBNSIETCA HEUCMPABHOCTb C TOYHOCTbBIO
po 6noka: BI, VBT, MNM3A unn kabens cBA3W; HEUCNPAaBHbLIA 3fIEMEHT
3aMeHsieTcs Ha ucnpasHbln. Mpu oTkase ogHoro NOA 3ameHsitoTes oba
M3A napsbl.

27



3.5.

BHUMAHUE! B cnyyae 3ameHbl BIl, MJA, kabenen cBA3n ¢
NM3A HeoGxoaumo onpenenuTb U BBECTU B NpMbOp 3HavyeHuA na-
pameTpoB dTy, Pon ANA KaHana uamMepeHusi, B KOTOPOM npousBe-
AeHa 3aMeHa.

OtnpaBka npubopa gnsi NpoBeaeHnsi NOBEPKM NMBO peMoHTa AO0SIKHa
npon3BOAMTLCA C nacnoptom npubopa. B conpoBoauTENbHbIX AOKY-
MEeHTax HeoOXO4MMO YykasbiBaTb MOYTOBbIE PEKBU3UTLI, TENEMOH U
dakc oTnpasuTens, a Takke cnocob u agpec obpaTHON LOCTaBKM.

Mpn oTnpaBke B MOBEPKY UM B PEMOHT nNpudopa B KOMMIEKTE C
MY nameputensHble y4acTkn n nanydarowme nosepxHoctn MN3A gonx-
Hbl ObITb OYULLIEHbI OT OTITIOXKEHUIN, 0CAAKOB, HAKUMWU U T.M.
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4. YNNAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCs B MHOMBMAOYarbHYO Tapy kateropumn KY-2
no NOCT 23170 (AWmK 13 rodpupoBaHHOro KapToHa NGO AepeBAHHbIN

ALLMK).
M3meputenbHble y4acTku w/vunuv npucoeanHuTenbHas apmartypa
nocTaBnsieTcs B OTAENbHOW Tape pocChinbio unu B cbope.

4.2. XpaHeHue pacxogomepa AOMKHO OCYLLECTBIATLCHA B YNakoBKE U3roTo-
BUTENSA B CYXOM OTaninBaeMoM MoMeLLEeHMn B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHun Ona xpaHeHus He
AOMKHO BbITb TOKOMPOBOASLLEN NbINW, NAPOB KUCIOT, LWeroYen, a Tak-
Xe rasos, BbI3blBalOLLNX KOPPO3UIO U paspyLLaroLmnX U30nsumio.

Pacxogomep He TpebyeT cneumanbHOro TEXHMYECKOro 06CnyXKu-
BaHWs NPU XpaHeHUM.

4.3. PacxogomMmepbl MOryT TPaHCMNOPTMPOBATbCA aBTOMOOUITbHBIM, PEYHbIM,
Xenes3HoA0OPOXHbIM N aBUALMOHHBLIM TPAHCNOPTOM (KpOMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpY COBMIOAEHUM CneayoLmMxX YCIOBUN:

- TPAHCMOPTMPOBKA OCYLLECTBNAETCS B 3aBOACKOWN Tape;

- OTCYTCTBYET NpAMoe BO3AenCcTBne Bnaru

- Temnepartypa He BbIxoauT 3a npegensl oT MuHyc 30 go 50 °C;
- BNaXHOCTb He npesbiwaeT 95 % npu Temnepatype go 35 °C;

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

- yoapbl CO 3Ha4eHneM NMKOBOro yckopeHusi 4o 98 m/c?;

- YNOXEeHHble B TpaHCNopTe U3aenus 3akpenneHbl Bo u3bexaHne nage-
HUSA 1 coyaapeHuit.
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5. METOOUKA NMOBEPKH

5.1. O6wme nonoxeHus

MeToauka nosepku pacxogomepa «B3JIET MP» ytBepxaeHa LA
CU o'y BHUNP.

Pacxogomepbl «B3JIET MP» npoxogaT nepBUMYHYO NOBEPKY Mpu
BbIMyCcKe 13 NpOn3BOACTBA M NOCfie peMOoHTa, Nnepuoandeckue — B npo-
Lecce aKkcnnyataumu.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

5.2. Onepauuu NnpoBepKn

5.2.1. lNpn npoBeaeHMM NOBEPKN AOSMKHbI OblTb BbIMOSHEHbI Onepauuun, yka-
3aHHble B Taon.6.

Ta6bnuua 6
MyHkT Onepauun, npoBognMbie Npu
HanmeHoBaHune onepauvuh AOOKyMeHTa no AaHHOM Buae NOBEPKU
noBepke nepBnyHasa nepmnognyeckas
1. BHeLwwHWn ocMOoTp 5.8.1 + +
2. OnpoboBaHne pacxogomepa 5.8.2 + +
3. OnpeaeneHne NOrpeLLHoCTM pacxono-
mMepa:
a) Npu NoBepke MeToaoM HenocpeacT-
BEHHOrO Crn4eHns; 5.8.3 + +
0) Nnpu NnoBepke MMUTALNOHHBIM METOAOM:
- onpepgerneHve napameTpoB NEPBUYHOIO
npeobpasoBarens 5.8.4.1 + -
- onpeaerneHne NorpeLHoOCT BTOPUYHOIO
n3MmepuTensHoro npeobpasoBaTens 5.8.4.2 + +

5.2.2. [onyckaeTca NpoBOAUTb MOBEPKY pacxo4oMepoB MEeTOAOM Herocpes-
CTBEHHOrO CMNYEHMS Ha MOBEPOYHbIX YCTAHOBKAX UM MMUTALMOHHbLIM
METOOM.

5.2.3. o cornacoBaHuto ¢ opraHamn PoccTtanHgapta noBepka MOXeT NpoBO-
ANTbCS MO COKpalLleHHOW nporpamme. [Npyn 3TOM NOrpeLHoOCTb n3mepe-
HUSA OTAEemNbHbIX NapamMeTpoB MOXET He onpeaensaTbCcs, 0 YeMm genaeT-
Csl COOTBETCTBYIOLLASA 3aNUCb B CBUAETENLCTBE O NOBEPKE UNKN nacnop-
Te pacxogomepa.

5.2.4. [lonyckaeTcs noeBepka pacxo4oMepoB He B MOMHOM AnanasoHe nac-
NOPTHbIX 3HAYEeHU NapaMeTpoB, a B AKCMyaTalMOHHOM AnanasoHe, B
paboymnx ycnoBmuax aKcnayatauuu.
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5.3. CpeacTtBa noBepku
5.3.1. Npu npoBeaeHM NOBEPKN MPUMEHSAIOTCS creaytoLiee obopyaoBaHue:
1) cpencTBa n3amMepeHnin n KOHTPOIs:

- yCTaHOBKa NoBepo4YHas ANis MOBEpKM MEeTOAOM M3MepeHuss obbema
(pacxoga vnu maccbl) ¢ NpeaenomM OTHOCUTENBbHOM MOrpeLlHOCTU He
bonee 1/3 npegena gonyckaemMon OTHOCUTESIbHOW MOrpPeLlHOCTU pac-
XOAOMEpOB;

- komnriekc nosepoyHbin «B3JIET KIM» B64.00-00.00 TY;

- YacToTOMEp 3NEKTPOHHO-cHeTHbIM Pendulum CNT-80, ananasoH usme-

peHus Yactotbl: 0,01 Ny - 225 MIy, norpewwHocTb 20 < 7x1 0%

- ceKxyHaomep;

- wraHreHumpkyne WLU-M-500-0,1 TOCT 166, ocHOBHas MOrpeLuHoOCTb
namepeHuns = 0,1 mm;

- pynetka 3MK2-10AHT-1 TOCT 7502, ueHa genenunsa 1 mwm;

- TonwmuHomep ynbTpassykoson «B3JIET YT» B40.00-00.00 TY, no-
rPELHOCTb 3MepeHus TonwuHel + 0,035 mm;

- yrnomep YO, YO2 ITOCT 11197 vnn YT, YH TOCT 5378, ocHoBHas no-
rpeLHocTb He Gonee 5';

- MaHomeTp, Kkn. 0,4;
- tepmomeTp FOCT 13646.
2) BcrniomorarterbHble YCTPOMCTBA:

- NpucnocobneHne Ansa onpeaeneHns CKOPoCTU yrnbTpa3sByka B XNOKOCTU
B10.63-00.00 TY, anuHa akyctuyeckon 6a3sbl (100 + 0,1) mm;

- ckoba OCT 11098, ananasoH namepeHusa ot 50 go 1650 mwm;
- IBM coBmecTmMbIn nepcoHanbHbin komnbtoTep (MK).

5.3.2. [lonyckaeTca npumeHeHue apyroro obopyaoBaHus, npubopoB U ycT-
POWNCTB, XapaKTEPUCTMKM KOTOPbIX HE YCTYNakT XxapakrepucTnkam obo-
pygoBaHua 1 npubopos, npueeaeHHbIX B N.5.3.1. MNpu oTcyTcTBumn 0b6o-
pyooBaHuA 1 NpubopoB C XapaKTepuUCTUKaMK, He yCTynawowmMn yka-
3aHHbIM, NO COrnacoBaHUIO C NpeactaBuTenemM opraHa PocctanHgapTa,
BbIMOJSTHAIOLErO MOBEPKY, A0MNyckaeTcs NpuMeHeHne obopyaoBaHus U
NpubopOB C XapaKTepucTUKaMun, AOCTAaTOMHLIMU Of1s1 NOMyYeHnsa [oc-
TOBEPHOro pesyrbTaTta NMOBEPKMU.

5.3.3. Bce cpeactBa M3MepeHUs OO0MKHbl OblTb MOBEPEHbl MU UMETb AENCT-
BYlOLLME CBMOETENbCTBA O NOBEpKe, OTMETKM O NoBepke B nacrnoprax
UNN OTTUCKN NOBEPUTENBHBIX KINEenM.
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5.4. TpeboBaHuA K KBanudukaumm noseputenen

K npoBeaeHunto namepeHui npm noBepke n obpaboTke pesynbtaToB
N3MepeHun OonyckarTca Nnuua, aTTeCToBaHHbIE B KaYecTBe noBepute-
NS, N3y4nBLUNE IKCNITyaTaUNOHHY OOKYMEHTaLMIO Ha pacxogomepbl 1
CpeAacTBa MX MOBEPKU, UMEKOLLME OMNbIT MOBEPKN CPEACTB M3MEpPEHUN
pacxoga, obbema XMAOKOCTU, a TakkKe NpoLUeALIne UHCTPYKTaX Mo Tex-
H1Kke 6e30MacHOCTN B YCTAHOBNEHHOM NOPSAKeE.

5.5. TpeboBaHus 6e3onacHOCTH

5.5.1. MNpn npoBegeHUn NOBEpKN AOMKHbI cobniogatbea TpeboBaHusa 6e30-
NacHOCTU B COOTBETCTBUU C «[1paBunamm TexHU4eckon akcnnyatauum
9NEKTPOYCTAaHOBOK NoTpebutensammn» n «MexoTpacneBbiMy npasunamm
no oxpaHe Tpyaa (MpaBuna 6e3onacHOCTN) Npu SKCANyaTauum Inek-
TPOYCTaHOBOK».

5.5.2. MNpu paboTe ¢ nameputenbHbiMn Npubopammn 1 BcnoMmoraTesibHbIM 060-
pygoBaHWeM LOMMKHbI cobnogaTtbes TpeboBaHus 6e3onacHoOCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLUMX TEXHUYECKMX OMUCAHMAX U PYKOBO-
ACTBax No 3Kcnnyataumm npMMeHsieMblx Npnbopos.

5.6. YcnoBusa npoBeAeHUs NOBEPKU

Mpwn npoBeaeHUM NOBEPKM AOIMKHbI ObiTb COBNIOAEHBI creayroLLme
yCrnoBwsi:

- TemnepaTtypa okpyxatowero sBosgyxa ot 15 go 30 °C;
- Temnepartypa xugkoctu ot 5 go 40 °C;

- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMochepHoe gasneHue ot 86,0 o 106,7 kla.

NMPUMEYAHWE. [donyckaeTcs BbINOMHEHWE MOBEpPKM B paboumx
YCIOBUAX SKCMyaTaunm pacxogomMmepoB npu cobniogeHmm TpeboBaHni
K yCNoBUSAM 3KCnsiyaTauum noBepoyHoro obopynoBaHus.

[ns oGecnevyeHns BO3MOXHOCTW BbIMONTHEHNSI NMOBEPKN HA MecCTe
aKcnnyaTauun pacxogoMepa MOHTaX y3na yyeTa OOSPKEH BbINOMHATb-
cs ¢ 6arnacHbiM TpybonpoBogoM.

5.7. MNoarotoBKa K npoeeneHuUo NOBEpPKn

5.7.1. Mepen npoBeaeHNEM MOBEPKM AOMKHbI ObiTb BbINOMHEHbI CrieayoLimne
NOAroTOBUTENbHbIE PabOThI:

- MpoBepKa Hanuyns NoBepoYHOro obopyaoBaHWs U BCMOMOraTenbHbIX
YCTPOWCTB (MpMcnocobneHuni), nepeyncnenHHblx B n.5.3;

- MpoBepKa Hanuunsi 4eNCTBYIOLMX CBUOETENbCTB (OTMETOK) O NMoBepke
NCMNOMb3yeMbIX CPEACTB U3MEPEHUIA;

- NpoBepKa cobnoaeHns ycrnosuin n.5.6;

- NPOBEpPKA HaNU4unst Ha pacxoLoMepe 3TUKETKN C TOBAPHbIM 3HAKOM M3-
rotoButens — gupmbl «B3JTET»;
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5.7.2.

NnpoBepKa Hanuuusa nacnopTa Ha NnoBepsemblii pacxogoMep U COOTBEeT-
CTBUS KOMMIMEKTHOCTM Y MapKUPOBKM pacxodomepa, ykasaHHbIM B nac-
nopre;

noaroToBka k paboTe NOBEPSIEMOro pacxogomMepa, CpeacTs N3MepeHnin
N BCNomMoraTtesnbHbIX YCTPOWCTB, BXOASALWMX B COCTaB MOBEPOYHOrO
obopynoBaHus, B COOTBETCTBUN C UX IKCMNIyaTaLMOHHOW OOKYMEHTa-
umen.

Mepen npoBegeHnem onpoboBaHWA U MOBEpPKM cobupaeTcsi cxema B
cooTBeTcTBUM C puc.l.1 (ona noBepkM MeTogoM HenoCcpencTBEHHOro
cnuyeHns) unu puc.l".2 (ana noBepku MMUTaAUMOHHBIM MeToaoM) MNpu-
noxeHus .

3HayeHus napameTpoB [, HeobxoANMbIX AN NOBEPKM METOAOM
HenocpeaCTBEHHOro CrMyeHusl, coaepxartcs B nacnopte Ha M.

5.8. NMpoBeaeHne NnoBepku
5.8.1. BHewWHn ocMoTp

Mpn npoBedeHUN BHELLUHEro OCMOTPa AOMMKHO ObiTb YCTAHOBIEHO
COOTBETCTBME BHELLUHENO BMAA pacxodoMepa creaylolwmm TpebosaHm-
AM:

- Ha pacxogomMepe OoJKeH ObITb YKa3aH 3aBOCKOM HOMED,

Ha pacxodoMepe He OOIMKHO ObiTb MexaHWYECKUX MOBPEXAEHUN U Oe-
(hbEKTOB NOKPLITUIA, NPENSTCTBYOLNX YTEHUIO HAOMWUCEN U CHATUIO OT-
CYETOB Mo MHAMKaTOopY.

Mo pesynbTatam ocMOTpa AenaeTcs oTMeTKa O COOTBETCTBUM B
npoTokone (Mpunoxenue IN).

5.8.2. OnpoboBaHue pacxogomepa

OnpoboBaHune BLINOMTHAETCA C LEnbl ycTaHOBMNeHus pabotocno-
cobHocTn pacxogomepa. OnpoboBaHne gonyckaeTcsi NpoBOAUTL B OT-
CYTCTBUM NpeacTaBuTens opraHa PocctangapTa.

OnpoboBaHune pacxogomMepa nNpoun3BOAUTCA METOAOM nponycka
XMOKOCTU Ha NOBEPOYHOW YCTAHOBKE WNN MMWUTAUMOHHBIM METOAOM C
nomoLLblo komnnekca nosepoyHoro «B3JIET KM».

N3ameHsin pacxod, NPOBEPUTL Hanuune MHAMKaLMN N3MepsieMbiX U
KOHTPONMMPYEMbIX NapaMeTpoB Ha MHAMKATope pacxogomepa (Npu ero
HanMuMm), Hanm4yMe KOMMYHUKaLMOHHOW cBA3n No RS-BbIxoay ¢ nepco-
HanbHbIM KOMMbLIOTEPOM, HANM4YMe CUrHanoB Ha UHPOPMALIMOHHbIX Bbl-
xopax.

Mo pesynbTaTtam onpoboBaHNs AenaeTcs 0OTMeTKa O COOTBETCTBUM
B npoTokore (Mpunoxexue IN).

5.8.3. Onpep,eneHVle OTHOCUTESIbHOW MNOrpeLHOCTN pacxogoMepa MeToaoM

HenocpeacTBEHHOIo CrindieHnd

OnpegeneHve OTHOCUMTENBHOW MOFPELUHOCTM pacxogomepa npu
n3mepeHun obbvema (cpegHero o6bLEMHOro pacxoaa) XuakocTn Ha no-
BEpPOYHOM YCTaHOBKe NpoBOAUTCA npu 3HaveHnax pacxoga — 0,05Quave,
0,1-Quaue, 0,5-Quans (pacxon yctaHaBnmuBaeTcs ¢ gonyckom + 10 %).
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5.8.3.1.

5.8.3.2.

5.8.3.3.

Quave ONpeaensaeTcs no popmyne:
Quane = 2,83'10-3'V'Dy2, MS/‘-I,

raoe v =10,6 m/c;
Dy — onameTp ycrnosHoro npoxopa I, mm.

OTHOCKTENbHasa MNOrpeLHoCTb onpeaenseTcsa cpaBHEHMEM OEWNCT-
BUTENbHOrO 3HayeHusi obvema V, (cpegHero ob6beMHOro pacxopa
Quocp) U 3HaYeHua obvema V, (cpegHero obbemHoro pacxoga Quu),
N3MEPEHHOro0 PacXxO40MEPOM.

Mpn noBepke cnocobom namepeHus obbema B Ka4eCcTBe AENCTBUTENb-
HOro 3HayeHus obbema V, Mcnonb3yeTca 3HavyeHne obbema KUOKOCTH,
HabpaHHOro B 06bEMHY0 Mepy NMOBEPOYHOM YCTaHOBKM, UIN NMOKa3aHUs
obpasuoBoro cyetyuka. [lencreutenbHoe 3HavYeHne cpeaHero oobem-
Horo pacxoaa Qe ¢p ONpeaenseTcs no dopmyrne:

Qvo cp =_0’ (51)

roe (%Vo o — AENCTBUTENbHOE 3Ha4YeHue cpefHero 06bLEMHOro pacxo-
ja, Mm/v;

V, — AeficTBUTENbHOE 3HaYeHne obbema, M°;
T,— BpemMsa namepeHus, u.

Mpv noBepke cnocobom n3MepeHusi pacxopa AeNCTBUTENbHbIE 3HaYe-
HMSA pacxoda u obbema onpeaenstoTCst pacyeTHbIM NyTeMm:

2.Qu
Qe o=, (5.2)

n

Vo =Qup X Ty (5.3)

rae Quo op — AENCTBUTENBHOE 3HaYeHne cpefHero o6bLemMHOro pacxo-
ja, Mm~/v;

Vo — AeficTBUTENbHOE 3HaYeHne obbema, M°;

Qoj — OencTBUTENbHOE 3HadeHue pacxoga npu j-TOM usMmepe-
HUN, M~/Y;

n> 11 — KONNM4eCTBO OTCYETOB 3a MHTEepBasn BpemMeHu T,,.

Mpn noeepke cnocobomMm M3MepeHusi Macchbl Ans onpeneneHns aencT-
BUTENBbHOIO 3HAYEHUSI MACChbl XXMOKOCTU Ha NOBEPOYHbIX YCTAaHOBKax C
BECOBbLIM YCTPOMUCTBOM MOJSIb3YHOTCSA NOKa3aHMUSIMU BECOBOIO YCTPOWCT-
Ba. [lenctButenbHOe 3HayYeHne obbema npu 3TOM onpenenseTcs no

dopmyne:

Vv, = Mo (5.4)
p
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roe Vo, — OencTBuTenbHoe 3HayeHne obbema, M3;
Mo — AEUCTBUTENBHOE 3HAYEHNE MacChl Msmepﬂemoﬁ XWUOKOCTWU, KT,
P — MJIOTHOCTb XXUOKOCTH, KF/M3.

lMepen Havyanom MNOBEPKM Ha MOBEPOYHOM YCTaHOBKE C BECOBbIM
YCTPONCTBOM HeobxooMMO onpefernvtb No KOHTPOSIbHOMY MaHOMeTpy
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
[e NoBepoYyHOM YCTaHOBKM. Ha OCHOBaHUM W3MEPEHHbIX 3HaYeHun
Temnepatypbl M pasneHua no Tabnuuam CCCL 98-2000 «Bopa.
YaeneHbin 06bem n aHTanbnuna npu temnepatypax 0...1000 °C n gas-
nenusix 0,001...1000 MlMa» onpegenseTca NMOTHOCTb MOBEPOYHOM
XNOKOCTWN.

[enicTButenoHoe 3HayeHWe cpegHero obbemMHOro pacxopa pac-
cunTbiBaeTcs no gopmyne (5.1).

5.8.3.4. lna cHATUA pe3ynbTaToB WU3MeEpeHuss obbema C uHAMKaTopa W
RS-BbIxoAa pacxogomepa BbIMOMNHATCA crnegyowme npouenypsl. Ha
WHOMKaTOpe pacxogoMepa M NOAKNIYEHHOM K RS-BbIXxo4y nepcoHarnb-
HOM KOMMbIOTEPE YCTaHABNUBAETCS PEXWUM BblIBOA Ha 9KpaH nose-
psiemoro napametpa. lNepeq KaxabiM U3MEPEHUEM NPOM3BOAUTCA pe-
rmcTpaumsa HadanbHOro 3HadyeHusa obvema Vy (Ms), 3aperncTpupoBaH-
Horo pacxogomepom. lNocne nponycka xungkoctn vepes M B gaHHOM
NOBEPOYHON TOYKE PErucTpupyeTcsl KoHeyHoe 3HadyeHue obbema Vi
(M3). Mo pa3HOCTM NoKasaHW pacCcYMTbiBAETCHA M3MEPEHHOE 3HaYeHne
obbema KnaKocTu:

(5.5)

roe V, — U3aMepeHHoe 3HaueHve obbema, M°.

Mpw pernctpaummn nokasaHnn ¢ RS-BbIxoga v nHAMKatopa Heobxo-
AUMO Mpy OAHOM M3MepPEeHuU npornyckaTb Yyepes3 pacxogoMepbl Takoe
KONMYECTBO XNOKOCTU, YTOBbI HabupaTb He meHee 500 eguHuy mnag-
Wwero paspsga ycTpoucTBa MHOUKaLMU NpU pekoMeHayeMOM BpeMeHu
namepeHunsa He meHee 200 cek.

Mpn HEBO3MOXXHOCTW BbINONHSATL MOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ANs COKpalLleHUs BPEMEHU MOBEPKM AOMNycKa-
eTCsl BbINOMHATb onpeaeneHne OTHOCUTENbHOW MOrpPEeLHOCTM pacxo-
AoMepa TOSMbKO MO UMMYIIbCHOMY BbIXOZY.

Mo umnynbCHOMY BbIXo4y 3HadeHne obbema, N3MepeHHOe pacxo-
AoMepoM, onpenensaeTcs rno nokasaHnaMm YyactotTomepa, NOoAKMHYEHHO-
ro K COOTBETCTBYIOLLEMY BbIXxogy pacxogomepa. lNepen Havanom wms-
MepEeHNa YacTOTOMep yCTaHaBNMBAETCH B PEXMM cYeTa UMMYNbCOB U
obHynsieTca. Mo ctapToBOMY curHamy MMMyrnbCbl C BbIXOA4a pacxono-
Mepa HayuHalT NocTynaTb Ha BXoAd YacTtoTomepa. KonmyecTBo Xugko-
ctn Vy, (M3), npoweawen yepes npeobpasoBatenb pacxoga, onpege-
ngeTcsa no popmyrne:

V, =NxK,, (5.6)

roe N — konuyecTBo nmMmnynbCcoB, NOACHNUTAHHOE HYHaCTOTOMEPOM;
K, — Bec mnMnynbcCa nMMnyrbCHOro Bbixoda pacxogomepa, M3/VIMI'I.
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5.8.3.5.

MuH1ManbHO HeOBXOAMMBI 0BBEM XMOKOCTWU, NPONYyCKaeMon 4e-
pe3 pacxogomep npyv OAHOM U3MEPEHWUN, NMPU perncTpaumm nokasaHum
C MMNYIbCHOMO BbIX04a AOMMKEH ObITb TaknM, 4Tobbl HabpaTb He MeHee
500 nmnynbcos.

M3mepeHHbI cpegHun 06beMHbIN pacxon XXMAKOCTU, NpoLueaLlen
Yyepes pacxofoMep, onpeaendeTca no opmyne:

Qurep =2, (5.7)

rae Qu ¢p — U3MepeHHoe 3HayeHue cpegHero oH6beMHOro pacxo-
ja, Mm/v;

3
V,, — uamepeHHoe 3HayeHne obbema, M~
T,— BpemMsa namepeHus, u.

OnpepgerneHne OTHOCUTENbHOW MOrPELLHOCTU pacxodoMepa npu usme-
peHUn obbeMa XMAKOCTM BbINOMHSAETCS No hopMyne:

V-V

5 o »100% , (5.9)

i
Oi

roe Oy — OTHOCUTENbHasi MNOrpeLlHOCTb pacxogomMepa npu M3aMepeHum
obbema B i-TOM NOBEPOYHON TOYKe, Y%;

Vi — U3MepeHHoe 3HayeHne obbema B i-TOW MOBEPOYHOM TOM-
ke, M*;

Vi — OENCTBUTENBHOE 3Ha4YeHNe obbema B i-TOM NOBEPOYHON TOY-
ke, M°.

OnpegeneHne OTHOCUTENBbHOM MNOrPELUHOCTM pacxogomepa npwu
N3MepeHun cpegHero o6bEMHOro pacxoaa XMUAKOCTU BbINOSHAETCH Mo
dopmyrne:

vmci_Qvoci
B _ Qe ” %100 %, (5.10)

v
Qvo cpi

rae dqvi — OTHOCUTENbHAA MOrPELLHOCTb pacxogomMepa npu namepeHnu
cpeaHero o6beMHOro pacxoga B i-TOM NOBEPOYHOM Touke, %;

Qw1 cpi — U3MEPEHHOE 3HayeHue cpegHero o6bemMHOro pacxoga B
i-TO MOBEPOYHOMN TOYKE, m3ly;

Quo cpi — AEVNCTBUTENBHOE 3HaYeHne cpeaHero o6beMHoro pacxoaa
B i-TOM MOBEPOYHON TOYKE, M3/,

PesynbTaTbl NMOBEPKM CUMTAKOTCH MONOXUTENbHBIMU, €CIU MaKCW-
MarnbHble 3Ha4YeHUs NOrpeLlHOCTM pacxoAomepa Npu U3MepeHun o6b-
emMa WUnu npu u3MepeHun cpegHero o6bLEMHOro pacxoga B Kakaon us
NOBEPOYHbIX TOYEK He MPEeBbIWAT 3HAYEHWUIN, YCTaHOBMNEHHbLIX B Ha-
CTOSILLIEM PYKOBOACTBE MO 3KCMiyaTaumu.

Mo pesynbTaTam NoBepkn AenaeTcs OTMeTKa O COOTBETCTBMM B
npotokone (MpunoxeHue IN).
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Ecnu NOrpewHoOCTb U3MEepeHna BbIXOOUT 3a npeaesyibi HOpMUpo-
BaHHbIX 3HAYEHWUI, BbINOMNHSAETCA IOCTUPOBKA pacxoagomepa, nocne 4yero
noBepkKa BbIMNOJIHAETCA NMOBTOPHO.

5.8.4. OnpeneneHne OTHOCUTENbHOW MOrPELUHOCTU pacxogoMepa MMUTaum-
OHHbIM METOAOM

OnpepeneHve OTHOCUTENBHOM MOrpeLHOCTM pacxogoMepa UMU-
TaLUMOHHLIM METOAOM NPOM3BOAMTCA B ABa dTana:

- onpepeneHve napameTpoB NepBUYHOrO NpeobpasoBaTens pacxoaa;

- onpegeneHne norpeLwHoCT BTOPUYHOIMO U3MEpPUTENBHOIro npeobpaso-
BaTensa pacxogomepa npu nsmepeHun cpegHero o6bLeMHOro pacxoga
n obbema XMOKOCTM MpY MOMOLLUM noBepoyHoro komnnekca «B3JIET
KIMiA» B64.00-00.00.

5.8.4.1. OnpegeneHne napameTpoB NepBMUYHOro NpeobpasoBartens pacxoaa

MapameTpbl NepBUYHOro nNpeobpasoBarernis pacxoaa onpeaensoT-
CS1 NpW BbIMYCKe 13 NPOU3BOACTBA UMW NPU BbINOMTHEHUN €0 MOHTaxa B
COOTBETCTBUN C OOKYMEHTOM «PacxofoMep-CcyHeTYuK yrbTpa3ByKOBOW
MHorokaHanbHbin «B3JIET MP». cnonHernne YPCB-1xx u. WHCTpyk-
umsa no moHTaxy» B12.00-00.00-12 M. CobntogeHune TpeboBaHU UH-
CTPYKUMM MO MOHTaxy obecneudvnBaeT BbINOMIHEHNE U3MEPEHUN pacxo-
Aa n obbema c NorpeLHoCTaIMM, HOPMUPOBAHHBLIMU B PYKOBOACTBE MO
aKcnnyaTauumn Ha pacxogomep.

5.8.4.2. OnpepeneHne NorpewHoCcT BTOPUYHOIO U3MeEpUTENBLHOIO npeobpaso-
BaTensa pacxogomepa

5.8.4.2.1. OnpepaeneHune norpelwHocTn Bl npn namepeHnn pacxona
Pacxogomep nepesoautcs B pexum «[MTOBEPKA».

K BTOpU4HOMY npeobpasoBaTtento pacxogomepa nogknovaeTcs
YacToToMep, C MOMOLLLIO KOTOPOro u3MepsieTcs 4Yactota (nepuop)
LUTATHOrO KBapLEBOro reHeparopa onopHoun 4YactoTbl (40 MIy) pacxo-
aomepa. NonyyeHHoe 3Ha4YyeHMe YacToTbl 3aHOCUTCA B NacrnopT U BBO-
ANTCA B pacxogomep.

OTarnoHHOe 3HavyeHne pacxoga UMUTUPYETCHA pacxogoMepoM C
NMOMOLLIbIO BPEMEHHOM 3afepXKn 30HAMpYHLWero uMmnynbca, opmu-
pyemon n3 N-ro konimyecTsa nepmogoB CUrHana ornopHOro KeapLeBoro
reHepaTtopa pacxogomepa. Yucno N onpegensercs 3HayeHMEM UMU-
TMPYyeMOro pacxoga.

OnpepeneHve oTHocuTenbHOW norpewwHoctn Bl npoBoantcs
npu 3HayeHusax pacxoga - 0,05-Quauss 0,1- Quaus, 0,5 Quane, Quave, A€
Quans = 300 M>/4. Pacxon ycTtaHasnmBaeTcsd ¢ gonyckom * 20 %.

[MoBepoyHble 3HA4YeHUs pacxoja YCTaHaBnMBaKTCA nocrnefoBa-
TenbHo. Bpems namepenns — He meHee 100 cekyHa. [1ns KaXKOQon TOYKM
He MeHee 3 pa3 CHMMAaTCA YCTaHOBMBLUMECS MOKa3aHWa pacxogome-
pa ¢ MHPOPMAaLUMOHHbLIX BbIXOAOB (B TOM YMCRE C MHOMKATOpa pacxo-
aomepa).

AbcontoTHasa norpewHocTb Bl npyu namepeHnn pacxona BblUUCTIS-
eTca no opmyne:

AQjj = Qjj — Qoi (5.11)
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roe AQj — abcontoTHasa norpeluHocTb Bl B i-ToM noBepo4HON TouKe
MpM j-TOM n3MepeHnm, M/

Qjj — Noka3aHua pacxogomMepa B i-TOW NOBEPOYHOW TOYKE NPU j-TOM
n3mepeHun, M3/q;

Qoi —9TanoHHOe 3HadyeHwe pacxoda B i-TOM MOBEPOYHOM TOYKe,
M3/,

CwmelleHne Hyns onpegensieTcsa no popmyne:

n
_1(2 x AQqj + AQ2))

H=1

, 512
3xn ( )

roe H — cmellenmne Hyns, M/Y;

AQ1j, AQy — 3Ha4eHWs abConoTHbLIX MOrpelHoCcTeEN U3MEepeHUs
pacxofa B 1-oM U 2-0M NOBEPOYHbIX TOYKaxX COOTBETCTBEHHO MPWU j-TOM
n3mepeHuu;

N — KOSIMY4ECTBO N3MEPEHUIA.
OTHocuTenbHas norpelwwHocTb Bl BeluncnsaeTcs no gopmyne:

AQ-H

j 100 %. (5.13)
oi

Pe3yanaTb| NOBEPKN CHUTAKOTCA MOJIOXKUTESIbHbIMU, €CJTnh MaKCU-

MalibHbl€é 3Ha4Y€HUA MOrpeLHoCTn pacxoaomMepa B Ka)K,EI,OI7I n3 noBe-

POYHbIX TOYEK He npesblwatoT 3HadveHnsa = 0,25 %.
5.8.4.2.2. OnpepeneHune norpelwwHocTtn Bl npu namepeHnn obvrema

Heobxoaumo 3aHecTu 3HayYeHue CMELLEHUsI Hyns, onpeneneHHoe
BbILLE.

Mpy nomoLwn BpeMEHHOWN 3afepXKN 30HAUPYIOLLEro nMmnysnbca,
dhopmMmpyemon 13 nepmoaoB cuUrHarna onopHOro KBapueBoro reHepaTo-
pa pacxogomepa, yCTaHaBnuBaeTca Hambonbllee 3HavyeHue pacxopa
(300 M3/‘-I), 3aTeM OOHYNsAKTCHA 3Ha4YeHUsl cyeTynka obbema pacxono-
Mepa M pacxogoMep nepeBoauTcs B pexum mamepenus. MNpounssoanT-
Csl HakonneHne obbema. MNpoaomKUTENBHOCTb N3MEPEHNA — HE MEHee
100 cekyHa. lNokasaHus pacxogomepa CHUMaKTCS HE MeHee Tpex pas.

OTHocuTenbHas norpewHocTs Bl npy namepeHumn obbema BblUnC-
ngetcsa no popmyrne:

VAVE

0j

Vj

roe dy — oTHocuTernbHasa norpelHocTb Bl npu j-tom namepenuu, %;
V;j — nokasaHua pacxogomepa rnpm j-ToMm n3amepeHuu, m>;
V,j —3TanoHHoe 3Ha4yeHne obbema npu j-TomMm n3amepeHuu, M2,

Pes3ynbTatbl NOBEPKM CHUTAKOTCS MOSOXUTESbHLIMU, €CIN MaKCKu-
MarbHble 3Ha4YeHUs1 NOrPELLHOCTM pacxogoMepa Mpu KaxXgom namepe-
HMW He npeBblwarT 3HadveHus + 0,25 %.
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5.9.
5.9.1.

5.9.2.

5.9.3.

PesynbTatbl noBepku 3aHOCATCA B MPOTOKOS, dpopMa KOTOPOro
npuBeneHa B NpunoxeHun I,

OdhopmneHue pe3ynbLTaToB MNOBEPKU

Mpy nonoxuntenbHbIX pesynbTaTax NOBEpPKUM AenaeTcs 3anucb B nac-
nopte pacxogomMepa, 3aBepeHHasi NoAnNuchLI0 NoBepuTensa ¢ HaHeCeHu-
eM MoBepUTENLHOro KrenmMa, unn opopmMmnaeTcs cBnaeTenbCTBO O Mno-
BEpKe, Mocrie 4Yero pacxogomMep AornyckaeTcs K SKcrryaTtauum ¢ Hop-
MWPOBAHHOW NOrPELLUHOCTBIO.

B cnyyae oTpuuatenbHbIX pe3ynbTaToB NepBUYHON MOBEPKM pacxodo-
Mep BO3BpallaeTcs B NpoM3BOACTBO Ha AopaboTKy, mocre 4yero noa-
NEXWUT NOBTOPHOW NMOBEpPKE.

B cnyyae oTpuuaTtenbHbiX pe3ynbTaToB NEpUMoanyeckor NoBepku pac-
xogomep GpakyeTcs, a Knemmo racutcs.
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NMPUNOXEHUE A. Bug coctaBHbIX YacTen pacxogomepa

Y

190*

A

B3JIET MP @

o\

125,5*

PACXOOMEP-CYETHYUK YNbTPA3BYKOBOW
\ . .4. [5\! 9

Z

\9

YPCB 110u, =24B \ N° 0000000 \ @/

(LL)

\ J

a) Bug cnepeau

§

N
G
o

0) BMA CHU3Y

* - CNpaBOYHbLIN pa3mep
1 — Qucnned uHOukamopa; 2 — Krnasuamypa, 3 — 2aepmoesod Kabesis
numaHus; 4 — membpaHHble 3aanywku 0519 esoda kabernieli ces3u c
[3A u sHewHuUMuU ycmpoulcmeamu.

Puc.A.1. BTopu4HbI1 uamepuTtenbHbIAN Npeobpa3oBaTenb.
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Puc. A.2.

XS1 — mexHonoau4eckull pasbem Os MOOK/IYEeHUs Yacmomomepa

fpu u3MepeHUU 4acmomsl OMOPHO20 Keapua (Ucronb3yemcs rnpu no-
gepke npubopa);

XP1...XP4 — pasbemMbl nodkno4eHus kabeneu cessu ¢ NOA;
XP6...XP9 — pazbembl yHUBepcasibHbIX 8bIX0008;

XP10 — pasbvem uHmepgetica RS-485;

XP11 — pasbem nodkrodeHus wiietitba MOOys numaHusi;

J1...J8 — KoHmMakmHble napbl 051 ycmaHOo8KU pexuma pabomsl yHU-
gepcasibHbIX 8bIX0008 pacxodomepa.

J9, J10 — KOHmaKkmHble napbl Ol ycmaHO8KU pexuma pabomsi pac-
xooomepa.

Bupg c3agu nuueBoM YacTu ABYXKaHanbHOro pacxogomepa ¢ Mo-
aynem usmepuTrens.
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1 — pasvem =24 B; 2 — npedoxpaHumernb pacxodomepa; 3 — wrnelich
€8513U ¢ MOOyriemM u3Mepumeris.

Puc. A.3. Bug ocHoBaHusi pacxogomepa ¢ MoAaynem nuTtaHus

"paHu nog ko4 36 MM
OIS YCTaHOBKN N AeMOHTaxa
M3A 13 MoHTaxHoro natpybka
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145*

A
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Macca He 6onee 0,65 ke
* - CNpaBOYHbIN pasmep
Puc.A.4. Bpe3Hou (BBUHYMBaeMbin) NMIA
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NMPUNOXEHUE B. CxeMbl aneKkTpnyeckue

BTOPUYHbIN
NPEOBPA3OBATE/b
RS- 485 kaHan 1 —<[<— Lens
AlData- PEAL1 & Q 1| 1| noea Q NaAl.1
B/Data+ GND \T/ 2 2 GND
GND PEAL.2 3| 3 GND
GND 4| 4 | GND
PEA2.1 <} N3A1.2
YH.BbIX. 1-4 GND \r
D _OUT 1+ PEA2.2
D_OUT 1- GND
D_OUT 2+ kaHan 2
B—gtﬁ ; PEAL1 ? <} N3A2.1
= GND
D_OUT 3- CEALD
D_OUT 4+ oND
D_OUT 4- PEA2.1 ) ] N3A2.2
GND \T
PEA2.2
GND
+24B [—»
24B |—»

Puc.b.1. Cxema coeguHeHU ABYXKaHanbHOro (AByXJly4eBOro) pacxopgome-
pa.

Cxembl nogkntoveHns MNMI3A ¢ ncnonb3oBaHMEM YCTPOMUCTBA KOMMY-
TaUMOHHOIo MnNn 6noka KOMMyTaLUUN NPMBEAEHbI B UHCTPYKLUKN MO MOH-
Taxy.
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+3,3V
J1(3,35,37)

‘4|:|—o o B +5V_EXT

330
» D _OUTL (2,34)+

1 4

WV =Z[C N

2 3 » D _OUTI (2,3.4)-

DIR J2 (34, J6, J8)

o o p GND_EXT

Puc.b.2. Cxema OKOHEYHOro Kackaga yHMBepcanbHbIX BbIXO4O0B.

MutaHne okoHeyHoro kackaga (puc.b.2) yHuBepcanbHbIX BbIXO40B
MOXeT OCYLLECTBIATLCA Kak OT BHYTPEHHEro UCTOYHMKA NMUTaHUSA — ak-
TUBHbIA peXuUM paboTbl, TaKk U OT BHELUHEro UCTOYHWKA — NaCCUBHbIN
pexuMm. TunoBas noctaBka — MacCUBHLIN pPeXnM paboTbl OKOHEYHOro
Kackaga.

B ckobkax Ha cxeme ykasaHbl 0603Ha4YeHus1 Ans yHUBEpPCanbHbIX
BbIXOJOB.

[nsi yCTaHOBNEHHOTrO 3Ha4YeHNs1 AKT. Yp. BbIC. HANNM4YMIO UMMyrbca
Ha BbIXO4E B YACTOTHOM M MMMYNbCHOM peXumax, a Takke Hanmyuio
COObITUSI B NOTMYECKOM PEXMME COOTBETCTBYET Pa30OMKHYTOE COCTOS-
HWe 3NEeKTPOHHOro knto4a. MNpu oTcyTcTBUM MMNynbca (OTCYTCTBMM CO-
ObITNS) SNEKTPOHHBIN KMNHOY 3aMKHYT.

[na ycTaHOBMEHHOro 3HayeHuss AKT. Yp. HU3K. COCTOSIHUA 3rek-
TPOHHOrO Knto4a obpaTHble.

Mpn akTMBHOM pexunme paboTbl OKOHEYHOro Kackaga U pa3oMKHY-
TOM 3MEKTPOHHOM KIoYe HanpsbkeHue Ha Bbixoge OyaeTt B npegenax
(2,4 - 5,0) B, npn 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTa Bbixoga
npy aKkTUBHOM pexume paboTbl OKOHEYHOro Kackaga AornyckaeTcs Ha
HarpysKky ¢ conpoTmBneHmnem He meHee 1 KOwm.

B naccuBHOM pexume nuTaHuMe OO0STHKHO OCYLLECTBMATbLCS Hanps-
YKEHMEM MOCTOAHHOro Toka oT 5 go 15 B oT BHelwHero ncroyHuka. [lo-
nyckaeTcs NUTaHuMe HanpshkeHuem o 24 B, npu aToM amMnnuTyna Bbl-
XOAHbIX MMMyNbCOB OyaeT orpaHnyeHo yposHem B 15 B. [Jonyctumoe
3Ha4YeHMe KOMMYTUPYEMOro ToKa Harpyskm He 6onee 10 MA.

MogkntoyeHMe OKOHEYHOro Kackaga K BHYTPEHHEMY WCTOYHUKY
+ 5 B_EXT ocyuwectBnaeTca ¢ NOMOLLbO COOTBETCTBYHOLLUNX MNEepeMbl-
YeK, 3aMblKalLLNX KOHTaKTHbIE Mapbl YCTAHOBKN pexmnma paboTbl OKO-
HEeYHOro Kackaja yHuBepcarbHOro Bbixoaa.

[nvHa nuHUKM cBA3M AN yHMBepcarbHbIX Bbixoaos — 4o 300 m.
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NMPUNOXEHUE B. Agantep TOKOBOro Bbixoaa

1. TokoBble BbIXOAbl pacxogomepa obecneymBaloTCsl C MOMOLLbIO aganTe-
poB TokoBoro Bbixoga «B3JIET AC» ncnonHenuna ATB-3, npeobpasyto-
LUMX MocneaoBaTeNbHOCTb UMMNYNbCOB B BbIXOAHOW MOCTOSIHHBLIA TOK,
3Ha4yeHne KOTOPOro COOTBETCTBYET U3MEPEHHOMY 3HAYEHUIO pacxoaa.

2. Agantep TOKOBOro Bbixogda B guanasoHax paboTbl (0-20) MA un (4-20)
MA mMoxeT paboTaTb Ha Harpy3ky conpoTtuereHmem o 1 kOm, B gnana-
30He (0-5) MA — go 2,5 kOMm. YcTaHoBKa AnanasoHa paboTbl agantepa
BbINOJSTHAETCA NPW BbiNyCKe M3 NPON3BOACTBA MO 3aKaay.

JonycTumas onuHa kabensi cBs3vM MO TOKOBOMY BbIXOAY Onpefe-
NAeTCsl COMPOTMBINEHMEM FIMHUM CBS3U U BXOOHLIM COMPOTMBIEHMEM
NpUeMHMKa TOKOBOrO curHamna. Cymma conpoTMBIIEHWMI He [OIMKHA
npeBbllaTh YKa3aHHOIO COMPOTMBIIEHUS! HArPY3KW.

Kpome TOro, npu Bbinycke u3 Nnpou3BoACTBa B aganTepe 3agaeTcs
AnanasoH BXOAHOW 4YacToTbl criegoBaHua nmnynscos F = 0-3000 I,
COOTBETCTBYHOLLMA YAaCTOTHOMY PEXUMY YHMBEPCAIIbHOMO BbIXOA4a pac-
xogomepa.

3. HanpsikeHune nutanuna agantepa (24 + 1) B noCToAAHHOro Toka, noTpeb-
ngemas MoLHoCTb He bonee 0,5 BT. Agantep MoXeT nUTatbCsa OT UC-
TOYHMKA NUTaAHUSA pacxogoMepa UM OT aBTOHOMHOIO UCTOYHMKA NuTa-
HUS.

4. YacToTHbIN BXO[ ranbBaHMYECKN pa3Bsi3aH OT OCTasibHbIX AfeKTpuye-
CKUX Lenen nagenus.

YacToTHOM curHan Ha Bxode aganTtepa npeobpa3oBbiBaeTCA B Bbl-
XOOHOW CUrHan rnoCTOSHHOIO TOKa COOTBETCTBYHLLErO 3HAYEHUSA B yC-
TaHOBMEHHOM [ManasoHe.

Buag agantepa ATB-3 npuBeaeH Ha puc. B.1, cxema nogkntoveHus
aganTtepa n pacxogomepa npusefeHa Ha puc. B.2.

5. MNpu nogknoyeHMn agantepa TOKOBOroO BbIXOAa K YHMBEpPCalibHOMY Bbl-
Xo4y pacxogomepa HeobXxOAMMO YCTaHOBUTb YACTOTHLIN pexum pabo-
Tbl A@HHOIO YHMBEpPCAnNbHOro BbIXo4a, 3adaTb 3HayeHus Fmakc, QBn,
QHN 1 nepeBecTn yHMBEpPCarbHbIN BbIXO4 B aKTUBHbIA PeXuM paboTbl
(cMm. npunoxeHwne b).

6. HommnHanbHas ctaTuyeckas xapaktepuctuka npeobpasoBaHus aganTe-
pa:

F-F
o = + (1 W

BbIX MUH Makc MVIH). = F
By Hy

raoe lsu,x — 3Ha4YeHne BbIXOAHOro TOKOBOIrO CurHana, MA;
lvakc — MaKCUMaribHOE 3HaYyeHne TOKOBOro curHana (5 unum 20), MA;
[y — MMHUManNbHOE 3Ha4YeHue TokoBoro curHana (0 unu 4), MA;
F — 3Ha4yeHne YyacToTbl BXOQHOMO curHana, lu;

FBy — 3agaHHOe 3Ha4eHue BerHeIZ yCTaBKM 4acCTOTbl, COOTBETCT-
BYtOLLEE lyake, [L;
FHy — 3adaHHOe 3Ha4deHune HUXHEN yCTaBKM 4acCTOTbl, COOTBETCT-
Bytowee |y, M.
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1 2 6

+ B
Unur FBx
2 © T
B3MET AC . ]
UcnonHeHne ATB-3 87’5 * 35 E
1P40
-IBbIX +

3
5 A | \—) ) \;
4

* - CNpaBOYHbIN pasmep
1 — KOHmMakmHasi Kosio0Ka rMoOKMYeHUsT numaHusi =24 B; 2 — KoH-
makmmHasi KosrioOKa MOOK/TIOYEeHUsT 8X00HO20 YacmomHO20 cuzaHana;
3 — 3eneHbili ceemoduod uHOUKauuu pexuma pabomsbl; 4 — KpacHbIU
ceemoduod uHluKkayuu obpbiea mokogouU rnemrsu; 5 — KOHMakmH{asi Ko-
Jl00Ka 8bIXOOHO20 MOKOBO20 cuzHana; 6— KpoHWmeUH Orisi KperneHus

Ha DIN-petiky 35/7,5.

Puc. B.1. Bua agantepa ToKkoBOro Bbixoaa.

Apantep TOKOBOro Bbixoaa Pacxopnomep
ATB-3
unur
KoHT. Llenb
+ +24 B
FBx
248 Llenb KoHT. Llenb
IBBIX +F + |- D_OUT(1-4) +
-F - |- D_OUT(1-4) -
KoHT. Llenb
K MPUEMHUKY 4— - -l
TOKOBOrO curHana <«—__ + +

Puc.B.2. Cxema nogknioyeHus agantepa.
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NMPUNOXEHMUE T'. MNMpunoxeHusa K MeToanKe NOBEPKU

CxeMbl NOBepKMu pacxogomMepa

6 1
g BSJIET MP -
7 %) =
/
RS-485 T[13A wuwmn. Bbixog

= _ 7 |

4 ~

P o
!

1 — emopuy4HbIl rnpeobpasosamersib nogepsieMo20 pacxodomepa;
2 — mpy6ornpoeod No8epoYHOU yCmaHo8KU; 3 — usMepumesibHbIl y4a-
cmok; 4 — npeobpazosamesiu snekmpoakycmudyeckue;, 5 — yacmomo-
mep,; 6 — nepcoHarsibHbIU KOMrbomep, 7 — KoHeepmep uHmepgbedca.

Puc.l'.1. CTpyKkTypHasi cxemMa noBepKu pacxogomepa MeToAOM HernocpeacT-
BEHHOrO C/INYEeHNA Ha NOBEPOYHOWN YCTaHOBKeE.

1
/_
BIAET MP /
3 4 mmlnomm _
—
a
— - / RS-485 umn. Bbixog  TexH.pazbem  [1OA
T = ———
YacTtoTomep
RS-Bxoa Y
CAO01
«B3NET KMA»
RS- BbIXOq
2
1 — 8mopuyHbIli rpeobpasosamersib M0BEPSIEMO20 pacxodomepa;

2 — Komrinekc nosepoyHbll «B3JIET KIMN»; 3 — nepcoHarnbHbIU KOMIb-
tomep; 4 — KoHeepmep uHmepgedca.

Puc.l'.2. CTpykTypHas cxema NoBepKU pacxonomepa UMUTALMOHHbLIM MeTO-
OOM.
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MpoTokon noBepku pacxogomMepa

(pekomeHayemas ¢popma)

MpoToKon NoBepku pacxogomepa

3aBopackon Homep "oa BbInycka

Bua nosepku

. FlynKr OTtmeTKa 0
HanmeHoBaHue onepauunn OOKYMeEHTa I'Ipmmeanme
COOTBETCTBUU
no noBepke
1. BHeLwwHMn ocMOoTp 5.8.1
2. OnpoboBaHue pacxogomepa 5.8.2
3. OnpegeneHne MeTPOSIOrMYEeCKNX Xapak-
TEPUCTUK pacxogomepa 5.8.3 (5.8.4)
Pacxogomep K aKcnnyaTtauum
(ropeH, He roaeH)
[lata nosepkun « » 20 r.
MoBeputens / /
(noanuchb) (©.1.0.)

48



NMPUNOXEHUE [. NCTOYHNK BTOPUYHOIO NUTAHUA

1
A ( O/Q; ) o
2 , N
\\ +V -V [I
\O T
+V OK
O 35 * )
90 * +V ADJ l
0
3 /
\\; N L
i 6
Y ~ - -
M \
a0 D> | 100 .
a) BuA cnepeam 6) Bua cboky

* - CNpaBO4HbIN pasmep

1 — B8UHMbLI KOHMAaKMHOU KOMOOKU 8bIXOOHO20 HarpsixeHus =24 B;
2 — c8emoOUOOHbIU UHOUKamop BKIIHYEeHUSs UCMOYHUKa 8MmOpUYHO20
numaHus; 3 — euHmM 3a3emMrieHusi; 4 — 8UHMbI KOHMaKmMHOU KOMOOKU
MooKrYeHuUs1 HanpsxeHuss numaxus ~220 B 50 'y (L — nuHus, N —
Hetumparb); 5 — cepbea 051 0ce0b0XX0eHuUs 3awernku; 6 — 3awesika 0ns
kpenneHusi Ha DIN-peUke.

Puc.0.1. UcTo4yHMK BTOpUYHOro nutaHma cepumn ADN-3024 (=24 B 30 BT).
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NMPUNOXEHMUE E. lNepeyeHb cpea, 3anpeLweHHbIX Ans npumMmeHe-
Husa MNM3A B-502, NM3A B-504

1. AueToH (Acetone)

A30THasa kucnota KoHueHTpauuen Gornee 20% HopmanbHOW TemnepaTypbl U
KoHueHTpauuen 6onee 10% Temnepatypon 6onee 80°C (Nitric Acid)

Amunauetat (Amilacetate)

ApomaTumyeckue yrinesogopogbl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetar (Butyl acetate)

OuxnopaudtopmeTaH (Dichlorodifluormethane)

IOuxnopataH (Dichlorethane)

Ounatun ketoH (Dethyl ketone)

10. Anmetundopmamma (Dimethylformamide)

11. dnokcaH (Dioxane)

12. Kpeson (Cresol)

13. Keunon (Xylene)

14. KeToHbl (Ketones)

15. MetaHon (Methanol)

16. Metun atun ketoH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HadptanuH (Naphtalene)

19. OktaH TemnepaTtypow 6onee 20°C (Octane)

20. PasgenutenbHas xmakocTtb (DIN 53521)

21. CepHas kucnoTa KoHueHTpaumen 6onee 60% (Sulphuric Acid)
22. TeTpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (HeTbipexxnopucTtbin yriepon) (Carbon tetrachloride)
24. TeTpaxnoaTaH (npu Temnepatype Bbiwe HopmanbHon) (Tetrachloroethane)
25. TetparngpodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6eHson (Trichlorobenzene)

28. TpuxnopaTaH (npu Temnepartype Bbiwe HopmansHon) (Trichloroethane)
29. TpuxnopdgTopmeTaH (Trichlorofluoroethane)

30. TpuxnoptpudtopmeTaH (Trichlorotrifluoromethane)

31. TpuxnoptpudTopataH (Trichlorotrifluoroethane)

32. YkcycHbin aHrmapua (Acetic Anhidride)

33. Xnop6eHson (Chlorbenzene)

34. XnopandtpoataH (Chlordifluoroethane)

35. XnopaundtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. Xnopptopyrnepog (Chlorofluorcarbons)

38. UuknorekcaHon (Cyclohexanol)

39. UuknorekcaHoH (Cyclohexanone)

40. LLlaBeneBas kucnoTa koHueHTpaumen 6onee 20% (Oxalic acid)
41. O1un aueTtart (Ethyl acetate)

n

© XN Ok

rel mr.lxxd docl.10
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