PACXOOOMEP-CHETHYUK
YNbTPA3BYKOBOU

B3JIET MP

NCIOJNTHEHNA
YPCB-1xx u

PYKOBOACTBO NO 3KCIJNTYATAUUN
Yactb |
B12.00-00.00-12 P3

Hl ©

Poccus, Cankrt-lNeTepbypr



COOEPXAHUE

BBELEHWUE ... ..ot e e et e e e e e e e eenae 4
FAPAHTUU UBTOTOBUTETIA ..o 5
OBO3HAYEHWE UCTIONTHEHUW ... 6
1. OTIUCAHUE VT PABOTA . ...t 7
1.1 HABHAUEHME ... 7

1.2. TEXHNYECKNE XAPAKTEPUCTUKM . ....ceeeeeeiiiiieeeeeeeeeeeeiiniaaaeeeeeeeeeesnnnnnneeeeeeas 8

1.3. MeTponornyeckme XapakTEPUCTUKM . .......ueereerrnreeeeeriineeeenssneesensnnneeaeens 10

L o Tos =1 - PPN 12

1.5. YCTPOMCTBO N PABOTA ...ccvvviiiiiieeeeieeeeitie e et e e e e e e e e 13

LS T R T TN T I oY= 10T 0 13

IR STOZ o3 1 oTo ] o 1 = o T 15

1.5.3. PEXUMBI PAOOTBI .ccvvviiiiiieeeiiieiiiiiee e e e ettt e e e e e et e e e e e e eenaaaas 16

1.5.4. BHELHME CBABM ....ccevviiiiii ettt e e eaaea s 17

1.5.5. KOHTPOMBHBIN KYPHAIT ... cieiiiieeeeiiieeeeeaiis e e e eaiseeeeetns e e e ataseeseneanaesenennens 19

1.6. COCTABHDBIE HACTM UBAECIINSE .. cevvneeeeieeetieeeeiee et eeeateeeesaeesaaneeesneeeesaeees 20

1.6.1. BTOPUYHbBIN N3MEPUTENbHBIN NPE0OPA30BATEND ...ccceeeeeeeeeeeeeeeeeeeeennn. 20

1.6.2. MNpeobpasoBaTeny ANEKTPOAKYCTUHECKUE ......ccceeeeeeeeeeeeeeeeeeeeaaaaaaaaaennn 20

1.6.3. VIBMEPUTEIBHDBIEC YHACTKM ..ot 21

1.7. MapKknpoBKa N NITOMBUPOBAHME ........uuuueieeeeeeeeeiiiiiie e e e e e e eeeeare e e 23

2. NCMNMOJIbB3OBAHUE MO HABHAYEHWIO ... 24
2.1. QKCNNYaTAUMOHHDBIE OTPAHUYEHMST ... ...ceevviiieeeeeeeeeeiiiie e e e e e e e e eeeeaaaaaaes 24

2.2. T1O0ATOTOBKA K PABOTE ...cceeeeeeiiiiiieeeeeeeeeeeeiiie e e e e e e e eeeatn e e e e e e e eeeennnnnes 26

3. TEXHUYECKOE OBCNYXKUMBAHUE ..., 28
4. YIAKOBKA, XPAHEHNE U TPAHCITOPTUPOBAHUE ... 30
5. METOOUKA TIOBEPKWU ..., 31
MPUNOXEHWE A. Bng cOCTaBHbIX HaCcTEN PACXOLOMEPA ......ccceveerrrnnnnreeeaereeeennns 40
MPUNOXKEHUE B. CXEMbI SNEKTPUHECKUE ....uuneeeeeeeeeiiiiiieeeeeeeeeeeeaiiee e e e e eeeeeennnns 43
MPUTTOXEHWE B. Agantep TOKOBOIO BbIXOMA ..vuuueeeerruneeeeeriieeeeeenneeeeessnneeeeesnnns 45
MPUNOXEHWE I". MpunoXeHns K METOANKE MOBEPKM ......uureeeeeeeeeriiriiieeeeeeeeennanns 47
MPUNOXXEHWE [. ACTOUYHUK BTOPUYHOTO MUTAHUS .eeevvviieeeeeeeeeeeeiiineeeeeeeeeeeennns 49
MPUNOXEHWE E. MNepeyeHb cpen, 3anpeleHHbiXx ans npumeHeHna MNOA B-502,
TTOA B-504 ... 51



HacTtoawmn [JoKyMEeHT pacnpocTpaHAeTcd Ha pacxogoMepbl-
cyeTumkm ynbTpassykoBble «B3JIET MP» c umdpoBon obpaboTkon
curHanoB ucnonHenmn YPCB-110 u, -120 u, -122 1 » npeaHasHadeH
AN 03HaKOMIEHUs MNonb3oBaTesil C YCTPOWUCTBOM YIbTPa3BYKOBOIoO
pacxogomepa 1 NopsiAKOM ero aKkcniyatauum.

YacTb | cogepXuT TexXHU4Yeckoe onucaHue, nopsiaok obenyxuea-
HMS U METOAMKY MOBEPKU pacxogomepa, YacTb Il — nopsigok ucnonb3o-
BaHWsi €ro Npu aKcnnyaTauuu.

B cBs3M ¢ NOCTOSAHHOM PaboTon MO yCOBEPLUEHCTBOBaHMIO Npmnbo-
pa, B pacxogomepe BO3MOXHbl OTIIMYNA OT HACTOSLLLEro PyKOBOACTBA,
He BMMAKOLWME HA METPOSIOrMYECKNEe XapakTePUCTUKM U PYHKLMOHAb-
Hble BO3MOXXHOCTU npmnbopa.

MEPEYEHb MPUHATBLIX COKPALLEHNN

BK - 6N1oK KOMMyTaLUK;

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

YKKA - XXNOKOKPUCTaNMYeCcKum nHanKaTop;

MBI - UICTOYHWK BTOPUYHOTO NMUTaHUS;

ny - U3MEpPUTENBHbIN Y4acToK;

MK - NepcoHanbHbIN KOMNLIOTEP;

M - NepBUYHbIN NpeobpasoBaTenb pacxoaa;
MNoA - NpeobpasoBaTernb ANeKTPOaKyCTUYECKUN;
Y3C - YNbTPa3BYyKOBOW CUrHarn,

YK - YCTPONCTBO KOMMYTaLMOHHOE.

* % %

e Pacxodomep-cuemyuk yrnbmpa3ssykoeoli «B3JIET MP» 3apeaucmpu-
posaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P® nod
Ne 28363-14 (ceudemenbcmeo 06 ymeepxx0eHuu murna cpedcms u3-
mepeHuti RU.C.29.006.A Ne 57386).

e Pacxodomep-cuemyuk ynbmpa3seykogol «B3JIET MP» paspeweH K
npuMeHeHuro Ons ydema merisioHocumerisi 8 8005IHbIX cucmemax meri-
JTOCHab)XeHUs.

e Pacxodomep-cuemyuk ynbmpa3sgykosoli «B3JIET MP» coomeemcm-
gyem mpebosaHusim TexHU4YeCKo2o pearnameHma TaMOXeHHO20 cor3a
TP TC 020/2011 «3nekmpomasHUmMHass CO8MECMUMOCMb MEXHUYe-
CKux cpedcme» (peaucmpalyuoHHbIU HOMep OeKnapauuu o coomeem-
cmeuu TC N RU [J-RU.AB72.B.03504).


http://www.vzljot.ru/

FTAPAHTUU USTOTOBUTENA

N3rotoBuTENb rapaHTUpyeT COOTBETCTBME PACXO4OMEPOB-CHETUMKOB YnbTpa-
3BykoBbIX «B3JIET MP» ucnonHenun YPCB-110 u, -120 u, -122 1| TEXHUYECKUM
yCnoBusM B npefenax rapaHTUNHOro cpoka 25 mecsiueB C [aTbl NEPBUYHON
NoBEPKM Npu coObNoaeHNN CneayoLwmx YCroBUA:

a) XpaHeHue, TPaHCNOPTUPOBAHME, MOHTaX W 3JKCNnyataumsa usgenus
OCYLLIECTBMATCA B COOTBETCTBMM C IKCMNyaTaUMOHHOM OOKYMEeHTaum-
en Ha u3genve;

0) MOHTaX 1 NyckoHanago4Hble paboThbl BbIMNOMHEHLI B TeyeHne 15 mecs-
LUEeB C AaTbl NEPBUYHON NMOBEPKM C OTMETKOW B NacnopTe U3genus;

Mpn HecobnogeHun ycnoBua nyHkTa 16 rapaHTUAHBIA CPOK 3KcnyaTaumm
cocTaBnseT 15 mecsiueB C faTbl NEPBUYHON NOBEPKU U3OENUS.

NMPUMEYAHWME. Jata BBOAa M3Zenusa B aKcnnyaTaumio 1 gata no-
CTaHOBKM Ha CepBUCHOE OBCNyXMBaHME YKa3biBalOTCHA B nacrnopte Ha
n3genve B pasgene «OTMeTKM O npoBedeHun paboTy», 3aBepsrTCA
noanNuUCbo OTBETCTBEHHOMO NMLA U NeYaTbio CEPBMUCHOrO LIEHTPA.

. [apaHTUrHBIN CPOK nNpoasieBaeTca Ha BPeMS BbIMOSIHEHUA rapaHTUWUHOIO pe-

MoHTa (6e3 yyeTa BpeMeHu ero TpaHCNOPTUPOBKK), ECIU CPOK NPOBEeAEHMS ra-
PaHTUAHOTO PEMOHTA NPEBbLICUI OAMH KaneH4apHbIA Mecsi.

[ll. U3roToBUTENb HE HECET rapaHTUNHbLIX 0683aTENbCTB B CreayoLWmnX Criyvasix:

a) OTCYTCTBYEeT nacrnopT Ha usgenue c 3anofiHeHHbIM pasgenom «Ceuge-
TENbCTBO O NPUEMKEY;

0) nsgenue nMeeT MexaHU4ecKkne NoBpeXaeHUs;

B) u3genue XpaHunocb, TPaHCMNOPTUPOBANoCb, MOHTUPOBANOCh UMM 3KC-
nnyaTMpoBanocb C HapylieHneM TpeboBaHWU 3IKcnnyaTauMoHHOW O0-
KyMeHTauumn Ha nagenve;

r) 610 gonyuweHo 3amep3aHune (nepexod B TBepaoe hasoBoe coCcTos-
HME) KOHTPONMUPYEMOM XMOKOCTU B U3MEPUTENBHOM Yy4yacTke (Tpybo-
nposoge);

A) OTCYTCTBYET Unu noBpexaeHa nnomoéa ¢ NoBepuTENbHBIM KNENMOM;

€) u3genve unu ero coctaBHasi YacTb NoaBepranoch pasbopke mnu gopa-
ooTKe;

X) He Oblna oTnpaBfieHa 3aBepeHHas KOMus NPOTOKOMA MOHTaXHbIX W
nyckoHanagouyHblx paboT B cepBUCHO-TexHMYeckoe ynpasneHve 3A0
«BaneT».

* % %

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


http://www.vzljot.ru/

OBO3HAYEHME UCMONHEHNN

B 3aBucumMocTn OT HasHayeHus MOTyT NOCTaBNATbCA pa3fiMyHbIe

UCMNOSTHEHNSA PACXO40MEpOB.

McnonHeHne pacxogomepa no Ha3Ha4dYeHUo onpepgendeTcsa KoJin-
4eCTBOM U3MEPUTESIbHbIX KaHalloB U CcXemom 30HAOMPOBaAHNA NOTOKA.
BapI/IaHTbI UCNOJIHEHUNA pacXxoaoMepa npmuBeaeHbl B Tabn.l.

Tabnuua 1
KonunyecTtBo Konunuectso Ml

VcnonHeHue Cxema

N3MepUTENbHbIX (KOHTpONUPYEMBIX
pacxogomepa 30HANPOBaHUS

KaHanoB Tpy6onpoBOAOB)

YPCB-110 1 1 OoAHosny4yeBas 1
YPCB-120 u 5 oAHony4yeBas 2
YPCB-122 y, AByxry4eBas 1

B cocTtaBe pacxogomepa MOryT NocTaBnsATbCA NepBUYHbIE NPeo6-
pasoBaTenu Ha 6ase n3aMepuTernbHbIX y4aCTKOB CrieayHoLLmMX TUMOB:

- NY-x12 — npAMONUHENHbIN C ABYMS Bpe3HbiMK [1OA, yCTaHOBNEHHbLIMU
no guameTpy;

- NY-x32 — U-06pasHbin (U-koneHo) ¢ ayms BpesHbiMy NM3A, ycTaHOB-
NEHHbIMW B TOpLax NPsIMOro y4acTka;

- NY-x42 — NnpAMONUHENHLIN C YeTbipbMSA Bpe3HbiMu MOA, ycTtaHoBNEH-
HbIMM MO ABYM XopAam.

B nepBom paspsge obo3HauyeHus ucnonHeHuss Y ykasbiBaeTcs
mMaTepuar, U3 KOTOPOro OH U3roTOBJIEH:

- NY-Oxx — yrnepoaucras cranb;
- NY-1xx — HepxaBewLas cranb;
- NY-2xx — ctanb 09I 2C.



1. OMMMCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyetumk yrnbTpassykoBon «B3JIET MP» npegHasHauveH
Ans M3MmepeHus cpegHero ob6beMHOro pacxoga u obbema peBepcuB-
HbIX MOTOKOB pPasfiMyHbIX XUAOKOCTEN (ropsiden, XONOAHOW, CTOYHbIX
BOZ, KMCMOT, LWeNnoyYen n 1.4.) B OAHOM UNn ABYX HaNOPHbIX Tpybonpo-
BOJaAX Mpu passinyHbIX YCOBUSX SKCnyaTaunu.

Pacxogomep MOXET NPUMEHATBCA B 3HEpreTuke, KOMMyHasribHOM
X0341CTBE, He(pTerasoBon, XMMMUYECKON, NULLEBON N OPYrNX OTpacnsx
NPOMbILLNIEHHOCTU. Pacxogomepbl MOryT UCMONb30BaTbCA B COCTaBe
TENSIOCYETUYNKOB, KOMIMIIEKCOB, U3MEPUTENbHbIX CUCTEM, aBTOMaTU4de-
CKMX CUCTEM ynpaBlieHMUs1 TEXHOTOrMYECKMMU NnpoLeccamm u T.4.

Pacxogomep «B3JIET MP» moxeT ucnonb3oBatbca A namepe-
HUA pacxoda n obbema XUAKMX NULLEBLIX NPOAYKTOB: HErasnpoBaHHbIX
HanUTKOB (COKOB, CMPOMOB, BOAKW U T.M.), MOMOYHbLIX NPOAYKTOB (MOSo-
Ka, norypta, kecpmpa, cmeTaHbl, ManoHe3a 1 T.M.), KETYynoB, pacTBOPOB
NULLEBBLIX KMCAOT, LWeSloYen 1 T.4.

1.1.2. Pacxogomep-cyetumk ynbTpassykoBon «B3JIET MP» wucnonHeHus
YPCB-1xx 4 obecne4ynBaer:

- U3MepeHune cpegHero o6bLEMHOro pacxoga Xxmakoctm no 1 - 2 kaHanam
namepeHus (Tpybonposogam) Ang noboro HanpasneHns NoToka;

- onpeaeneHne obbema XUAKOCTM HapacTaloLMM UTOrOM OTAEeNbHO Ans
npsMoro 1 obpaTHOro HanpaBneHus notoka M Ux anrebpavyeckon
CYMMbI C Y4ETOM HarnpaBneHusi NOToKa AN KaXdoro kaHana mamepe-
HUS;

- onpepeneHne Tekywero 3Ha4deHunsa CKOPOCTU W HarnpaBJieHUA MNOTOKa
XMOKOCTU NO KaXXOOoMy KaHarny,

- BbIBO4 pe3yribTaToOB U3MepeHud B BUOE YaCTOTHO-UMNYJIbCHbIX n/vinn
JIOr’M4eCKNX CUrHarnoas,

- BbIBOJ, UBMEPUTESTBHON, OMAarHOCTUYECKON, YCTAaHOBOYHOW, apXUBHOM U
Apyron nHgopmMauun Ha gucnnen nHaukaTopa, a Takke 4Yyepes nocre-
aoBaTenbHbIn MHTEpdenc RS-485;

- BO3MOXHOCTb NPOrpamMmmMHOro BBOAa YCTaHOBOYHbIX NApaMeTpoB C yye-
TOM MHOMBUAYarbHbIX 0COBEHHOCTEN N XapaKTepUCTUK obbekTa name-
peHus;

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

- 3alnNTy YCTAHOBOYHbIX aHHbIX OT HECaHKLUMOHMPOBAHHOIoO AOCTYyMNa.



1.2. TexHN4YeCKne xapakTepmuCTuKun

1.2.1. OCHOBHbIE TEXHUYECKME XapaKTEPUCTUKM pacxogomepa NpUBEAEHbI B

Tabn.2.

Tabnuua 2
HavmeHoBaHve napameTpa 3HayeHne napameTpa Mpym.

1. KonnyecTBo kaHanoB M3MepEHUsI ot1pmo2 Mo 3akasy
2. [nameTp ycnosHoro 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. MNotpebnsemas mowHoCTb, BT He Oonee 12
7. CpegHss HapaboTka Ha OTKas, 75 000
8. CpegHun 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. [lonyctnmbin gManasoH TeMmnepaTypbl 3aBUCUT OT UCMNOSHEHUS NpuMe-
HAeMbIX NpeobpasoBaTtenen anekTpoakyctTudeckunx (M3A).

1.2.2. Pacxogomep obecneunBaeT namepeHne cpegHero o6 beMHoOro pacxoaa

npun ckopocTu notoka ao 20 mM/c B COOTBETCTBUMN C (POPMYIION:

Q =2,83-10°.v-D?,

roe Q — cpegHun 06 bEMHBLIN pacxos, M3/q;

V — CKOPOCTb NOTOKa, M/C;

D — BHyTpeHHuIn guameTp Tpybonpoeoaa, M.

OnpepgeneHne obbema NPoOM3BOAUTCHA MPU CKOPOCTU MOTOKA He
bonee 10,6 m/c. Bo3MOXHO yBenuYeHwe pQaHHOroO napamMmeTpa OO

20 m/c.

YyBCTBUTENBLHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.

1.2.3. Pacxogomep obecnevmBaeT UHAMKAUMIO 3HAYEHUN n3MepsieMbiX napa-
METPOB C paspsgHOCTbIO, ykasdaHHou B [lpunoxeHun b vactu Il Ha-

cTodulero pykosoacrtea.

1.2.4. Pacxogomep obecneuvnBaeT BbiBOA pPe3ynbTaToOB M3MEPEHUSI C NMOMO-

LLbHO:
- YHMBepCanbHbIX BbIXO40B — 4,
- UHTepenca RS-485 — 1.

1.2.5. OnekTponuTaHne pacxogomMepa AOSPKHO OCYLLECTBNATbCA CTabunusun-
POBaHHbLIM HaNpPsXXeHNeM NOCTOAHHOro TOoKa 3Ha4YeHWeM U3 amManasoHa
(22-29) B c yposHeM nynbcaumin He 6onee £1,0 %. NCTOYHUK BTOPUY-

Horo nuTtaHus ot cetn 220 B 50 Ny nocTtaBnsieTcs no 3akasy.

CpoK COXpaHHOCTU YCTaHOBOYHOM MH(popMaumm B pacxogomepe
Nnpu OTKIKOYEHNN BHELLHErO NUTaHNA He MeHee 1 roaa.
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1.2.6. YCTOMYMBOCTb K BHELUHUM BO3AENCTBYIOLNM (PakTopam.
TemnepaTtypa okpyxatoLlen cpeabl:

- Ana BTOPUYHOro nameputenoHoro npeobpasosatens (Bl1) — temnepa-
Typa okpyxatoLiero Bosgyxa ot 5 go 50 °C;

- ana 6noka kommyTtauumn (BK), yctponctea kommyTaumoHHoro (YK) —
TemnepaTypa oKpyxatoLlero sBosgyxa oT muHyc 50 go 85 °C;

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

OTHOCUTENbHasi BNAXXHOCTb OKPY>KatoLero Bo3ayxa:

- ana Bl — po 80 % npu Temnepatype He 6onee 35 °C, 6e3 koHOeHCa-
uuun Bnaru;

- gnsa M3A, BK (YK) — go 100 % npu temnepatype He 6onee 40 °C, c
KOHAEHcaumen Bnaru.

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

CwuHycounganbHas Bnbpaums:
- ansa BI, BK, YK — rpynna N2 no TOCT P 52931,
- ana N3A —rpynna V3 no FOCT P 52931.
CreneHb 3awmTbl no NOCT 14254
- BIN, BK cootBeTcTBYET KOAY IP54;

- YK cooTBeTcTBYET KOay — IP54, npn ncnonb3oBaHumn repmeTmnsnpytoLle-
ro komnriekra — koay IP68;

- M3A — koay IP68.

1.2.7. Bug n maccorabapuTHble XapaKTEPUCTUKM COCTaBHbIX YacTen pacxo-
Aomepa npusegeHbl B [NpunoxeHun A.



1.3. MeTponornyeckme xapakrepucTuUKu

1.3.1. Npepenbl gonyckaeMon OTHOCUTENBbHOM NOrPELUHOCTU MPU U3MEPEHUM,
MHOUKaUUN, pernctpauumn, XxpaHeHun u nepepade pesynbTatoB MU3Me-
peHus cpegHero o6beMHOro pacxoga, obbema XuakocTn npu nrodom
HanpaBfeHuM MoToKa He MPEeBbIWAKT 3HAaYeHUN, onpenensemMbiX Mo
dopmyrne:

¢ [Ns pacxogoMepoB C NepBUYHbIM npeobpasoBatenem pacxoga (1),
narotosneHHoiM 3A0 «B3JIET», npu noBepke mMeToAOM HeENocpencT-
BEHHOIO CIIMYMEHNSA Ha MNPOSIMBHOW YCTAHOBKE UIM NPU UMUTALMOHHON
nosepke pacxogomepos ¢ 11 Dy> 300 MM, nNpu TUNOBOM MOHTaxe u
YCIOBUAX 3KCnyaTaunmn, yKkasaHHbIX B HACTOSILLLEM PYKOBOACTBE:

8zi(0,95 +0—’1j — Npy ogHonyyeBom 3oHAupoBaHun n MM Ha Gase
v
NPAMOSIMHENHOro 3MepuTenbHoro ydactka (1Y),

o= 1{0,45 + 0—1] — Mpu ABYXJly4eBOM 30HAMPOBAHUN;
v

roe 6 — npegenbl 4onyckaemMon OTHOCUTENBHOM NOrpeLHocTu, %;
V — CKOpPOCTb NOTOKa, M/C;

¢ ans pacxogomepos c [l Ha 6ase y4yacTka gencreytoLlero Tpybonposo-
aa vnun NY, n3rotoBrieHHOro 3aka3dmkom, Npu MMUTaALMOHHOWN NoBepke,
npy TUNOBOM MOHTaXe W YCrOBUSAX 3KCMsyaTauuu, ykasaHHbIX B Ha-
CTOSLLEM PYKOBOACTBE:

ES:J_r(l,S +%j — npu ogHony4yesoMm 3oHaupoBaHun u [N Ha 6ase
Y%

npsimonunHenHoro UY;
d= i(O,? + Ej — Npu ABYXTy4EBOM 30HOUPOBAHWUM;
Y,

NMPUMEYAHUA.

1. MNepBu4HbIN Npeobpa3oBaTenb pacxoda — 3TO NU3MEPUTENbHbBIA Y4aCTOK
C yCTaHoBfieHHbIMX Ha HeM [1OA. amepuTesnbHbIn y4acTok — 3TO OT-
pe3ok Tpybbl, NpegHa3HayYeHHbIn anga yctaHoBku M3AA.

2. TNOBOM MOHTaX — MOHTaX, BbIMNOMHEHHbIN C cobnogeHnem TpeboBa-
HUIN, NPUBEOEHHbIX B HAcTosALLEM pykoBoacTBe (Tabn.3) n B AOKyMeHTe
«Pacxogomep-cyetunk ynbTpassykoson «B3JIET MP». WcnonHeHus
YPCB-1xx u. MHCTpyKumsa no moHTaxy» B12.00-00.00-12 UM (tabn.A.1
Mpunoxenna A).

1.3.2. [Npu ncnonb3oBaHUN pacxogomMepa ¢ ABYXJTy4eBOW CXeMOM 30HOMPOBaA-
HUSA ONs TEXHONOMMYECKOro ydeta AOMnyCcKaltTCs OTKIIOHEHUSI OT TUMO-
BOr0 MOHTa)ka — COKpaLLeHHble ASIMHbI MPSAMOSIMHENHBIX Y4aCTKOB TPY-
bonposoaa Ha Bxoae u Bbixoae M. BO3MOXHble OTKIOHEHUSA OT TUMO-
BOro MOHTaxa npmeeaeHbl B Tabn.A.2 MNpunoxeHns A Bbilleyka3aHHOM
WHCTPYKLMKN NO MOHTaXY.
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1.3.3.

1.3.4.

MNpeaenbl gonyckaemow NOrpeLHOCTU MpPU YKas3aHHbIX OTKNOHEHU-
SIX OT TUMNOBOrO MOHTaXa He NPEBbLILAKT 3HAaYEHUI, onpeaensiembix no

dopmyrne:
§= 1[1,4 + %J
Y

B cnyyae mncnonb3oBaHusi pacxogomepa B yCnoBusax paboTbl, OTnu-
YalwLWKUXCAa OT YKasaHHbIX B 3JKCMfyaTauMOHHOW [OOKyMeHTauuu (BuA
rmaopaBinyecKkoro ConpoTUBIIEHMS], HETUNOBOW MOHTaX, AfMHA NpsiMo-
NNHENHbIX y4acTkoB Ao u nocne MM v T. g.) npegensl gonyckaeMom oT-
HOCUTENBLHOW MOrpeLLUHOCTN n3MepeHnin pacxoga (odbbvema) MoryT BbITb
onpegerneHbl No pesynbTaTtaM pa3paboTkm METOOUKN BbINOSTHEHUSA U3-
MEpPEHNI NPU OaHHbIX YCroBusix paboTbl pacxogomepa. MeTtoamka Bbl-
NONHEHNs namepeHun paspabartbiBaeTca U yTBEpXaaeTcs no oTtaeNb-
HOMY 3akasy.

Mpenenbl AonyckaeMon OTHOCWUTENbHOW MOrpeLiHOCTM  U3MepeHust
BpeMeHM paboTbl B pasfnyHbIX pexumax He npesbiwatT + 0,1 %.
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1.4. CocTaB

1.4.1. CocTtaB pacxogomepa npu noctaBke — B COOTBETCTBUM C Tabn.3.

Ta6nuua 3
HaunmeHoBaHuWe n ycnoBHble 0603Ha4YeHns Kon-Bo MpumevaHve

1. BTOpu4HbIN n3meputenbHbli npeobpasoBaTtenb 1 MpymeyaHne 1
2. NpeobpasoBaTtenb eKTPOaKyCTUYECKUIA 2-4 MpumevaHne 2
3. NamepuTenbHbIN y4acToK 0-2 MpymevdaHue 2
4. KoMMneKT MOHTaXHbI
5. MacnopTt
6. KomnnekT akcnnyataumMoHHOM AOKYMeHTaumMm B COCTaBe:

- PYKOBOACTBO MO akcnnyatauuu, . |, 1l Mpumevarune 3

- UIHCTPYKLMS NO MOHTaxXy

NMPUMEYAHUA.

1. KonnyecTBo KaHanoB M3MepeHusi, a Takke KONMMYeCTBO CEPBUCHbLIX MO-
Ayneun BHELLHNX CBA3EN — NO 3aKasy.

2. KonnyecTtBo 1 TUN — No 3akaay.

3. OKkcnnyaTtauMoHHasa JOKYMeHTaumMs U KapThbl 3aKkas3a Ha JaHHoe usgenve
N opyryto npogykumto, Bbinyckaemyto pupmon «B3JIET», pasmeleHbl
Ha canTe no agpecy www.vzljot.ru.

Tam e pasMelleH naket nporpaMmm «YHuBepcanbHbIA MPOCMOTp-
LLMK», BKIIOYMAKOLWMA B CBOW COCTaB MHCTPYMEHTAalbHY nporpammy
«MoHuTtop B3JIET-MP (YPCB-1xx 1)» ansa paboTbl ¢ npubopom no no-
cnepfosatenbHOMY MHTepency RS-485.

1.4.2. [o 3aKka3y MOXeT NOCTaBNATLCS:
- UICTOYHUK BTOpUYHOro nutanuns (UBIT) ot cetn 220 B 50 Iy (MNpunoxe-

Hve [);

- 6BNoK KOMMYyTaLMK MU YCTPONCTBO KOMMYTaUNOHHOEe (cM.N.1.6.4.4).
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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-UMMYfbCHbIM
ynbTpa3BYyKOBbIM pacxogomepam, paboTa KOTOpblIX OCHOBaHa Ha M3Me-
PEHUN PA3HOCTM BPEMEH MNPOXOXAEHUS YNbTPA3BYKOBOrO curHana
(Y3C) npu pacnpocTtpaHeHun nNo U NPOTUB NOTOKa XMOKOCTU B Tpybo-
npoBoAe.

OcobeHHOCTbIO yNbTPa3ByKOBOrO pacxogoMepa Takoro Tuna sBns-
eTcs nonepemMeHHas nogada dneKTPUYECKMX 30HAMPYIOLMX UMMYMb-
coB, reHepupyembix B, Ha npeobpasosatenu NM3A1 n NM3A2 (puc.1).

Puc.1. Cxema npoxoxaeHusn Y3C.

1.5.1.2.

Y3C, nanyvyaembin ogHum M3A, npoxoauT Yepes3 ABWXKYLLYIOCS MO
TpybonpoBoay XnakocTb 1 BocnpuHumaetca gpyrum MNM3A. MNpu auxke-
HUM XKMOKOCTU MNPOUCXOLUT CHOC YNbTPas3BYKOBOW BOJSIHbI, KOTOPbIA
NPUBOANT K U3MEHEHMIO BpeMeHn pacnpocTtpaHeHus Y3C: no noToky
xngkoctn (ot MNMI3A1T k MNMIA2) BpeMs NpoxoxaeHns yMeHbluaeTcs, a
npotue notoka (ot M3A2 k NMN3A1) — Bo3pactaeT. PasHOCTb BpeMEH
npoxoxgeHns Y3C 4yepes XMAKOCTb MO U NPOTUB MOTOKa Nponopumo-
HanbHa CKOPOCTW NOTOKA V U, cnegoBaTensHO, 06beMHOMy pacxogy Q.

B pacxogomepe AByxfy4eBOro WUCMOSHEHMS, MOCTPOEHHOro Ha 6Gase
ABYX KaHanoB uamepeHusi, Ha oaunH Tpybonposog (LNY) yctaHaBnmBa-
toTcs ase napbl MN3A. [pu 3TOM M3MepeHue pacxoga no Kaxkgomy nyyy
BeAeTCs HE3aBMCUMO.

1.5.1.3. 3HayeHune pacxoga onpeaenseTcsa Npy BbIMOSIHEHNW YCIOBUS:

Qore £ Q,

raoe Qorc — MUMHMMArbHOE 3HaYeHne pacxoaa (HWKHASA oTcedka), M3/y;
Q — TekyLlee 3Ha4YeHue pacxoaa, M.

PekomeHayemoe 3HayeHne HMKHEN OTCEYKM COOTBETCTBYET CKOPO-
ctn notoka 0,035 m/c.
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Ecnu BbinonHaeTca ycnosme Q < Qore, TO B pacxogomepe name-
peHHoe 3HayeHue pacxoda npuMpaBHMBAETCS HyIO, NpekpallaeTcsa Ha-
KonneHne obbema, Bbigavya MMMNYNbCOB Ha YHMBEPCANbHOM BbIXoAe, a
TOK Ha BbIXOe CTAHOBUTCS pPaBHbIM HWXXHEMY 3HAYEHWUIO Auana3oHa.

Mpwu BbINONIHEHMM yCnoBUSA Q > Qnax (Fae Qmax COOTBETCTBYET CKO-
poctn notoka 10,6 M/C) namepeHne pacxoga NPOAOIPKAETCHA, HO npe-
KpalwiaeTcs HakonneHne obbema, Bblgava MMMyNbCOB Ha yHMBEpCasb-
HOM BbIXO4e.

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

M3A moryT ycTaHaBnuBaTbCs Ha TpybonpoBon MO crieayrlmm
cxemam (puc.2):

- M3A pasmeLuaoTcs Ha NPOTUBOMONOXHBLIX CTEHKax UY B nnockocTw,
npoxogswen saonb ocn LY (yctaHoBka «no guameTtpy») nmbo napan-
nenbHo ocn LY (ycTtaHoBKa «Mo xopae»);

- B U-obpasHbin Y (tuna U-koneHo) — MNM3A pasmelwiaotcs B Topuax
npsamoro otpeska UY; npn aTom curHan pacnpocTpaHsaeTcs BAOSMb OCU

noToka.
NaA
/ / YnbTpasByKoBOM
| ny4
0
7 5
/
YnbTpa3BykoBOK
nyy
a) no gnameTpy nNnbo no xopae 0) B Y Tnna U-koneHo

Puc. 2. Cxembl yctaHoBku MDA Ha TpybonpoBoae.

MpoponbHbIN yron yctaHoBku M3A B npsiMonuHenHoin UY (yron
Mexay ocbto Bpe3Horo NO3A M nnocKocTbio, NepneHAuKyNsapHOM ocu
TpybonpoBoaa) MOXeT nexatb B guanasoHe ot 20° go 70°, peKkomeH-
ayemoe 3HadyeHune — ~ 45°. lpn Dy>2000 gnanas3oH OOMYCTUMbIX 3Ha-
YEeHUN NPOAOSILHOrO yrna ycrtaHoBku MNM3A onpepenseTcs xapakrepu-
cTukamu obbekTta pasmewieHms M.
1.5.1.5. 3oHamMpoBaHne MOTOKA XWOKOCTU MOXET NPOU3BOAUTLCH OOHUM WK
AByMsi nydamu (pumc.3).

M3Al NMN3A1.2 TM3Al.1l
9,
O
N3A2 N3A2.2 MN3A2.1
a) ogHoNy4YeBOe 30HAMPOBAHUE 0) AByxny4yeBOe 30HOUPOBAHME MO
no anameTpy Xopham

Puc.3. PacnonoxeHue nap N3A no ceyeHuto TpybonpoBoaa npu pasnuy-
HbIX cnoco6ax 30HAUPOBaHUA NOTOKA XUAKOCTW.
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Bo3moxHble BapuaHTbl ycTaHoBku [MOA ykasaHbl B Tabn.4.

Ta6bnuua 4
Bua 3oHamnpoBaHus 1-nyyeBoe 2-ry4yeBoe
Pacrionoxetve no ocu NoTokKa no anameTt no xopAaam
Dy Y, mm <50 >50 > 150

1.5.2. YcTtpoucrtseo

CTpyKTypHasi cxema pacxofomepa npueeaeHa Ha puvc.4.

BTopuyHbIN n3amepuUTenbHbIN
npeobpasoBarenb
Moaynb usmepurtens
WHpgukaTtop [« >
» RS-485
KnaBuatypa >
-1 ——»
T~~~ | YHuBepcanbHble
" F-t+—--% | BbIxogbl
oaynb > I
nuTaHus
A
=248 L1 1 i
UcTouHuk Yy A\ |
BTOPUYHOro : S :: S
nuTaHns «|l<||l<||<|| MepBuYHBIE Npeobpa3oBaTenu
T 2lnefllelle|| pacxoma
~220B 50Ty

Puc. 4. CTpykTypHasa cxema AByXxKaHanbHOro pacxogomepa.

Pacxogomep-cyeTunk ynbtpassykoBon «B3JIET MP» mncnonHeHus
YPCB-1xx 14 COCTOUT M3 OOHOro Ui ABYX NepBUYHbLIX Npeobpa3oBa-
Tenewn pacxoga n BTOPUYHOIO N3MepUTENBHOro npeobpasoBartensi.

MepBnYHLIM NpeobpasoBaTtenb pacxoda npeacTaBnseT cobon cne-
LUnanbHO WM3roTOBMEHHbIN U3MEPUTENbHbIA y4acToK (OTpe3oK TpyObl C
npucnocobnexHsamn ons yctaHosku NMN3A n MoHTaxa B Tpybonposog) ¢
YCTaHOBMEHHLIMU Ha HEM OAHOW M ABymaA napamu MN3A 13 komnnek-
Ta pacxogomepa.

BoamoxxHO ncnonb3oBath B kavyectBe NY aencreyowmmn Tpybonpo-
BOA4 Hagnexawero KayectBa M COCTOSIHUSA MNOcre noaroToBKM ero K
MoHTaxy MNO3A.

KonuyecTtBo nepBu4HbIX npeobpasoBaTenen, BXoasAWMX B COCTaB
pacxogomepa, n konudectso nap MN3A, yctaHaBnusaembix Ha WY, on-
penenseTca BUOOM UCMOSTHEHUA pacxogomepa.
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BTopuyHbIN namepuTenbHbii NpeobpasoBaTenib COAEPXKUT MOAY b
n3mepuTens, ynpaensloWUn 3NEeKTPOaKyCTUYECKUM 30HAMPOBaHUEM,
obpabaTbiBaloLwmii U3MepUTENbHbIE CUrHamMbl, a TakkKe BbIMOSTHAKLLNIA
BTOPUYHYIO 06paboTKy M3MepuTenbHOM MHpopMaLn.

Ana obecneyeHns BHELWHUX CBSA3EM pacxO4oMep MMeeT 4YeTbipe
YHMBEpCarbHbIX BbiXxo4a 1 nocnegoBaTenbHbii MHTepdenc RS-485.

M3meputenbHaa nHopmMauus BbIBOOUTCH Takke Ha rpacuyeckmin
xungkokpuctannuyeckmn nHagnkatop (PKKU). KK nmeet BCTPOEHHYHO
noaceeTKky n obecneumBaeT BbIBOA ABYX CTPOK andaBuUTHO-LUAPOBOM
MHdopMauum npu 16 cumeonax B cTpoke. epuoa oBGHOBNEHUS TEKy-
wen nHgopmaumm Ha XKW coctasnser 1 c.

1.5.3. Pexxnmbl paboThbl
1.5.3.1. Pacxogomep umeeT Tpu pexnma paboThbl:

HACTPOWKA — pexuM HacTpOWK1 1 NOBEPKM:;
CEPBWC — pexxum nogrotoBku K aKcnnyatauuu,
PABOTA — akcnnyaTauuoHHbIA pPeXum (pexmnm nonb3oBartens).

Pexumbl oTnu4arTca ypoBHEM JOCTyna K MHopmauun (MHOMLN-
pyemon Ha gucnnee wu/vnu nepegasaemMon no mHtepdency RS-485) n
BO3MOXHOCTSIMM MO M3MEHEHWNIO YCTAHOBOYHbLIX MapamMeTpoOB pacxoao-
mepa.

HanbonbLunMy Bo3MoxHoCTAMM obnagaeT pexum HACTPOWKA. B
3TOM pexumMe UHOUUMPYIOTCHA BCe NapaMeTpbl U BO3MOXHa Moandurka-
LUMs BCEX YCTAHOBOYHbIX MapamMeTpoB. HauMeHbLUMMN BO3MOXHOCTAMM
obnapaet pexum PABOTA.

YnpasneHne paboTon pacxogomepa B pasfinyHbIX pexnmax MoxeT
OCYLLECTBMATLCA C KnaBnaTypbl U OpraHn3oBaHO C NMOMOLLbID CUCTEMBI
MEHIO N OKOH pPa3HOro ypoBHS, oToOpaxaembix Ha gucnnee. MNMopsaok
ynpaBneHusi, cuctema MHanKauum, B3aMmMoCBs3M MEHIO N OKOH, a Takke
Tabnuubl NnapameTpoB, UHOMLMPYEMbIX HA AUCNIee, NpMBeAEHbl B Yac-
Tn |l HacTosLLEero pykoBoacTea.

Ynpaenate paboTon pacxogoMepa MOXHO Takke no uHTepdency
RS-485.

1.5.3.2. Pexnm paboTbl 3agaetca koMbuHaumen Hanuums / oTCyTCTBUSA 3aMbl-
KaHWs1 C NMOMOLLbIO NepeMbldek KOHTaKTHbIX nap J9 n J10, pacnonoxeH-
HbIX Ha Moayne nameputens (cm. puc.A.2).
CootBeTtcTBMe KOMOMHaumi pexumam paboTbl NpuBEAEHO B
Tabn.5, rge « + » — HanMuMe 3amMblkaHUS KOHTAKTHOW MNapbl, @ « - » —
OTCYTCTBME 3aMblKaHUSI.
Ta6bnuua 5
KoHTakTHasa napa
Pexunm paboThl HasHaueHune pexnma
J9 J10
PAEOTA + + Jkcnnyataums
CEPBUC i + lNogroToBka
K 3KcniyaTauum
HACTPOWKA + - HacTtpoiika
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1.5.3.3. Pexxum PABOTA — 3T0 pexum akcniyaTtauumn pacxogomepa Ha obbek-
Te.

B pexnme PABOTA nonb3oBaTtenb MMeeT BO3MOXHOCTb NpocMmaT-
puBaTb:

a) usMepsiemMble 3HayeHusi napameTpoB: o6beMHoro pacxoaa, o6bLeMOB,
HaKOMMEHHbIX NPV NPSIMOM M 0GpaTHOM HamnpaBneHWM NoToKa, a Takke
nx anreGpan4eckor CyMMbl, CKOPOCTU OBUKEHUS XKUAKOCTHU;

0) HacTPOMKN yHMBEpPCarbHbIX BbIXOLOB;

B) napameTpbl paboThbi:
- Bpemsi paboThbl;
- NapamMeTpbl CBA3U NO UHTepdency RS-485;
- CfloBa COCTOSIHUS U3MEpPUTESNbHbIX KaHarnoB.

B pexume PABOTA nonb3oBatenb MMeeT BO3MOXHOCTb yCTaHaB-
nnBaTtb napameTpbl paboTbl No uHTepdency RS-485: ceTeBon agpec
npubopa, ckopocTb paboTbl, 4NNTENBHOCTL 3a4ePXKKHN.

1.5.3.4. Pexxum CEPBUC — 310 pexmnm noarotoBku pacxogomepa K akcnnyaTta-
U1 Ha obbekTe.

B pexume CEPBWC pononHUTENbHO (MO OTHOLUEHUID K pPeXumy
PABOTA) BO3MOXHO:

a) npocMmaTpuBaTb TEXHONOMMYECKNE napameTpbl Npudopa;
0) npocmaTpmBaTb U U3MEHATD:

- NnapameTpbl U3MEPUTENBHbBIX Y4aCTKOB;

- napameTpbl 06paboTkn pe3ynbTaToB N3MEPEHUS;

- eOQuHMUbl N3MEpPEHNst pacxoaa (M3/q; M3/C; n/MWH), B COOTBETCTBUN C
KOTOPbIMM aBTOMATUYECKM MEHSKOTCA N eanHuLbl 06bema (M3; n);

- HACTPOWKM YHMBEPCarnbHbIX BbIXOO0B;
B) NPOBOANTL KannbpoBKy Ha OObeKTE;
r) OGHYNATb CYETUYMK OO BLEMOB;

) NpoBOAUTbL MHULUManusauuto npmubopa.

1.5.3.5. B pexume HACTPOWKA BO3MOXHO MpocMaTpuBaTb v MOAUULIMPO-
BaTb BCE NapameTpbl 6€3 UCKITHYEHNS.

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

- MoOBepKa pacxogomepa;
- 3anucb B NaMATb 3aBOACKOro Homepa npubopa;
- 0BHOBMEHME NPOrpamMmmMHOro obecnedyeHus.

1.5.4. BHelwHne cBA3MN
1.5.4.1. NocnenoBaTenbHbIN MHTEPGIENC

MocnepoBaTtenbHbin MHTEpenc RS-485 nossonseT ynpaBnaTb
npnbopoM, CUMTbIBaATb U3MEPUTENBHYIO, YCTAHOBOYHYIO MU ANArHOCTU-
4Yecky MHdopmaumo, MogmduumpoBaTb YCTAaHOBOYHbIE MapaMeTpbl.
MocnepoBaTternbHbIn UHTEpdenc RS-485 nogaoepxuBaeT NPOTOKOS
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ModBus (RTU ModBus n ASCII ModBus), NpuvHATbLIM B Ka4yecTBe CTaH-
aapTHoro B npmnbopax dompmbl «B3JTET».

NHTepdenc RS-485 obecneunBaeTt cBA3b No kabento B rpynne u3
HECKOSbKMX abOHEHTOB, OAHUM U3 KOTOpPbIX MOXeT ObITb MK, npu anu-
He NuHum ceasm ao 1200 m.

MoakntoyeHne agantepa cotoBon cBa3m ACCB-030 k nHrepdgency
RS-485 ognHo4yHOro npubopa mnu K NMHMKM CBSA3M Fpynnbl NpMbopos
AaeT BO3MOXHOCTb nepeaasaTb MHGOPMALUIO NO KaHarny COTOBOW CBS-
31, B TOM 4ncrne u B VIHTepHeT.

Mcnonb3ysi kaHan COTOBOM CBSAA3M MOXHO Ha 6ase nporpamMmHOro
komnnekca «B3JIET Cll» opraHusoBbiBaTb AUCMNETYEPCKYO CeTb Ans
MHOIMMX OOUHOYHBLIX W rPYnn NpMbopPOB Kak OAHOTUMHbLIX, TaK U pasHo-
TUMHbIX MO HA3HAYEeHUIO.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 2400 po
115200 boa), a Takke napameTpbl CBA3WM YyCTaHaBAMBAKTCA MpPO-
rpamMmMHoO.

1.5.4.2. YHuBepcarsbHble BbIXobl

Pacxogomep nmeeT 4 ranbBaHWYECKM pa3Bsi3aHHbIX YHUMBEpPCalb-
HbIX BbIXOAa.

HasHadeHnss yHuBepcarbHbIX BbIXOOOB, pexumbl paboTbl, napa-
MeTpbl BbIXOOHbLIX CUTHASOB, a TakKe OTKMNIYEeHWe BbIXOAOB 3a4atoTca
NporpaMMHbIMK yCTaHOBKaMu. BO3MOXHble 3Ha4YeHUsi YCTaHOBOK OIS
pasnuyHbIX peXxnmMoB npueedeHbl B Tabn.b.6, b.7 yactu |l HacToswwero
pyKoBOACTBA.

Cxema OKOHEe4YHOro Kackaga BbIXOOOB WM onucaHue ero paboTbl
npueeaeHo B NpunoxeHunn b.

e B yactoTHOM pexume paboTbl Ha OTKPbITbIN BbIXOA4 BbIOAETCA UM-
nynbCHas MocnegoBaTenbHOCTb TUMA «MeaHap» CO CKBaXXHOCTbHO 2,
YyacToTa cnefgoBaHUs KOTOPOKM NPOonopUMOHaribHa TEKYLEMY 3HAYEHMUIO
pacxoga. BoamoxHo macwtabupoBaHme paboTbl 4aCTOTHOrO BbIXxoda
nyTeM MPOrpamMMHON YCTAHOBKM 3HAYEHUS1 MaKCMMarnbHOW YacToThl pa-
00Tbl BbIxoAa Fuake, KO3(hpumumneHTa npeobpasoBaHusa Buixoga KP, a
TakKe HWKHEro Qun 1 BepxHero Qg MOPOroBbIX 3HAYEHMIN pacxoaa, Co-
otBeTcTBytowmx Yyactote 0 'y n Fyake Ha Bbixoge. MakcMmanbHO BO3-
MOXHOoe 3HavyeHune Fyaxe — 3000 L,

¢ B nmnynscHoM pexume paboTbl Ha OTKPbITbIA BbIXOA KaXOyro CeKyHay
BbldaeTCcHa nayka MMMNyrbCoB, KONMMYECTBO KOTOPbLIX C y4eTOM Beca UM-
nynsca Kl cooTBeTCTBYeT 3Ha4eHu0 obbema, UsMepeHHOMY 3a npeabl-
Aywyto cekyHay. MakcumanbHO BO3MOXHas YactoTa crefoBaHus UM-
nynbLCOB B nayke (Tuna «meaHap» co CKBaxHOCTbio 2) — 500 M.

e [Ina npaBunbHOW paboTbl YHMBEpPCarnbHbIX BbIXOAOB B pacxogomepe
npegycMoTpeHa npoueaypa aBToMaTU4ecKoro pacyeTa koaddpuumeHTa
KP (umn/m°, umn/n) B 4acToTHOM pexuMe u Beca umnynbca Kl (v3/umn,
n/mmn) B UMNynNbCHOM peXxnme.

Pacuet KP npoussoguTtcsa no 3agaHHbIM NONb3oBaTenemM 3HauveHu-
AM Qgn Y Qun Y MaKCUMarnbHOMY 3HAYEHWUIO YaCTOTbl Fyake, pacyeT Kl —
no 3agaHHbIM Qgn M ANUTENBbHOCTU BbIXOAHbLIX MMMYNbCOB T B AManaso-
He oT 1 go 500 mc.
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e B nornyeckom pexumme Ha BbiIxoge Hanuumio cobbiTns (Mnu ero onpe-
AENEHHOMY COCTOSIHMIO) COOTBETCTBYET OOUH YPOBEHb 3NEKTPUYECKOrO
cuUrHana, a oTCyTCTBMIO COBbITUSA (MM MHOMY €ro COCTOSIHUIO) — O PYromn
YPOBEHb CUrHana.

MporpamMmMHO 4N BbIXOAa B JIOTMYECKOM PEXUME 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 [MpunoxeHun
b.

Mpn HeobGXxoAMMOCTM MOXET ObiTb Ha3Ha4yeHo cpabaTbiBaHWE Bbl-
X04a B MOMMYECKOM pexume Mo 3aJaHHOMY 3HAYEHUIO BEpXHEWN
(Q>Qey.) K HMXHeN (Q<Quy.) YyCTaBkM No pacxody. YcraBku 3afaroT-
cs B okHe Hactpouku / O6p. pesynbtaTtoB (napameTpbl HY n BY).

BHUMAHME! NMpn paboTte pacxogomepa B COCTaBe TEMIOCHETYM-
koB «B3JIET TCP-M» pekomeHOyeTcsi UCNonb3oBaTb UMMYIbLCHLIA pe-
XXMM paboTbl COOTBETCTBYIOLLErO YHNBEPCarbHOro BbIXoAa.

1.5.4.3. TokoBble BbIxogbl pacxogomepa (1 unu 2 — no 3akasy) mMoryT ObiTb
peanu3oBaHbl C NOMOLLbIO aganTepoB TOKOBOro Bbixoda (MpunoxeHune
B), nogknioyaemMbix K COOTBETCTBYHOLUMM YHMBEPCarbHbIM BbixOo4am
pacxogomepa, paboTaroLmm B HAaCTOTHOM pexuMe.

HasHaueHne un napamMeTpbl AaHHbIX TOKOBbIX BbIXOOOB onpegensd-
H0TCA HaCTpOVIKaMM COOTBETCTBYHOLWMX YAaCTOTHbIX BbIXOOOB U aganTte-
POB TOKOBOIO BbIXOAa.

1.5.5. KOHTpPONbHLIN XypHarn

B pacxogomepe peanu3oBaH KOHTPOSIbHBIA >XypHan OenCTBUi
nonb3oBaTens, OANH A5 BCEX HACTPOEYHbIX AaHHbIX pacxogoMepa.

KoHTponbHbIN XypHan nmeet rmybuHy 550 3anncen u aBnseTcs He
nepesanucbiBaemMblM. [Npn ero nepenosiHeHUM AanbHenwas moandgu-
Kaums napamMeTpoB, CTAHOBUTCS HEBO3MOXHOM — MpPU MONbITKE 3anucu
no uHtepdgency Ha MK 6yget Bo3BpawaTbecs kog owmndkm 4 («Owmnbka
AoCcTynay), Npy NonbiTke BBOAA C KnaBuaTypbl Ha OMCMfee pacxono-
Mepa bygeT otobpaxaTtbcs coobuieHne « KOHTP. XXypHan 3anosiHeH!».
PasbnokupoBka npmubopa nocrne 3anofiHeEHUS KOHTPOSIbHOrO XXypHana
BO3MOXHa TONbKO Ha 3aBOAe-U3roToBUTENe.

UTeHne 3anmcen KOHTPOSIbHOrO XypHana BO3MOXHO MO MHTepden-
Cy C MOMOLLbIO crieumanbHon nporpaMmmel «YTteHue xypHanos npubo-
pa», pa3smeLleHHON Ha canTe no agpecy www.vzljot.ru
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1.6. CocTaBHbIe YacTu nsgenus

1.6.1. BTOpuYHbIN namepuTenbHbIM NpeobpasoBartesnb
1.6.1.1. dyHkuum Bl

BTOpnYHbLIN M3MepuTenbHbIM NpeobpasoBaTenb NpeacTaBnsieT co-
0o MMKPOMPOLECCOPHLIN N3MEPUTENTbHO-BbIYUCIIUTENBHLIN BIOK MO-
OYNbHOW KOHCTPYKUMUW, BbIMNOSTHAOLWWI criegyowme pyHKunn:

30HONPOBAHNE MOTOKA, NPUEM N 00pabOoTKy CUrHamNoB, MOSTyYEHHbIX OT
MN3A;

onpepgeneHne 3HaYEeHUN n3mepdemMbliX napamMeTpoB;

BbIBOJ, N3MePUTESIbHOW, apXUBHOW, ANArHOCTUYECKOU N YCTaHOBOYHOMN
nHdopmauum Ha gucnnen XKW n yepes nHtepdenc RS-485;

BbIBOJ, U3MepUTENbHOM MHOPMAaLIMK Yepes3 YHUBepcarbHble BbiIXOAbl;

aBTOMAaTMYECKUIA KOHTPOSb U UHAMKALMIO Hanuyins HeucnpaBHOCTEN U
HellTaTHbIX CUTyaLuin B pacXo4oMepe;

- 3alNTY OT HECAHKLUMOHMPOBAHHOIO AOCTYNa K YCTAHOBOYHbBIM JaHHbIM.
1.6.1.2. KoHcTpykumsa BI

BrewHun Bua Bl npuBegeH Ha puc.A.1. Kopnyc Bl1, BbINoOnHeH-
HbI M3 NnacTMacchbl, COCTOMT U3 ABYX YacTen: OCHOBaHUS, rae pasme-
WeH Moaynb nuTaHna pacxogomepa (cm. puc. A.3), U NMUEBON YacTu,
roe yCTaHOBIEH MoAaynb nameputens (cm. puc. A.2), Ha nepegHen na-
HenM KOTOPOM HaxoOATCs KUAKOKPUCTaNMYECKUN UHOMKATOP W Kna-
BMartypa.

Ha HwKHen nnockocTu ocHoBaHusA kopnyca Bl pacnonoxeH rep-
MOBBOA AN1s1 kabensa nuTaHus, a Takke MmeMbpaHHble 3arnyLuku, Yepes
KOTOpble BBOAATCA cuUrHanbHble kabenn MNOA n kabenn cBs3n ¢ BHELU-
HUMW YCTPONCTBAMM.

1.6.2. NMpeobpa3oBaTenu anekTpoakycTuyeckue

1.6.2.1.

1.6.2.2.

B pacxogomepe mcnonb3yTca BpesHble (BBUHYMBaeMble) MNMOA ¢ nna-
CTMacCOBbIM MPOTEKTOPOM, KOTOpble paboTaloT nonepemMeHHO B ABYX
pexumax: nanydeHusi, korga npuxogsawmn ot Bl anektpuyecknn nm-
NynbCHbIA CcUrHan npeobpasyeTcs B YynNbTpasByKoBble KorebaHus, u
npuemMa, Korga yrnbTpa3ByKOBble KonebaHus XuUAKoCTU npeobpasytoTcs
B COOTBETCTBYIOLLMI INIEKTPUYECKUA CUrHar.

BpesHble MOA umetoT umnuHapuydeckyto gopmy, B Topue MNMI3A Haxo-
ANTCA n3ny4darowlas NIockocTb B Buae aucka (puc.A.4). NM3A yctaHas-
nvMBalTCa B OTBEPCTUSA B CTeHke TpybornpoBoda TakMum obpasom, 4To
nanyyarowaa nnockoctb MNMIOA KOHTaAKTUPYET C KOHTPONUPYEMOWN Xna-
KocTblo. [TOA repmeTnsnpoBaH 3anvMBKON BHYTPb KOpMyca TEPMOCTON-
KOro aneKkTpon3onsAumMOHHOro KoMmnayHaa.

[na moHTaxa n gemoHTaxa [NOA gomkeH MCNonb3oBaTbCA POXKO-
BbI KMto4 Ha 36 mM. 'paHn nog kntod Ha kopnyce NOA ykasaHbl Ha
puc.A.4.
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BHUMAHUE! Kateropu4yecku 3anpeweHo uCrnonb3oBaHMe 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 MNM3A, 3akpen-
NEHHOro B KOpryce W umerowero AnvHy He meHee 1,5 M, pacnasH
pasbemM 4S5 NOAKITIYEHUS K NMMHUK CBA3M ¢ BIT.

CoeaunHeHne kabens NM3A ¢ NUHMEN CBA3M BO3MOXHO TakXe C Mo-
MoOLLbl0 6ryi0Ka KOMMyTauuu, YCTaHaBfIMBAEMOro Ha W3MepUTESNTbHOM
ydyacTke. B aToMm crniydae BMecTO pa3bema Ha KOHLbI LLeHTpasribHON Xu-
nbl 1 3KkpaHa kabensa MN3A KpenaTcsa HaKOHEYHUKN.

Hanbonbwasa anuvHa ceasm BI1-N3A coctaBnger 100 m. OnuHa
MOXeT ObITb yBENUYeHa nNpu BbINOMHEHUN TpeboBaHM K napaMeTpam
NPUHUMAEMOro curHana.

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

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

1.6.3. U3amepuTenbHbie y4acTku

1.6.3.1.

1.6.3.2.

1.6.3.3.

B kauecTBe M3MEpPUTENBLHOrO ydacTka Ans NepBUYHOro 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 Y4acCTOK AencTByolero TpybonpoBoaa Haanexaiiero
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 noBepxHoCTb LY pekomeHOyeTcss HaHOCUTb Mo-
KpbITUE, YCTONYNBOE K 0Bpa3oBaHUIO OTAOXEHUA n/unu kopposun. MNo-
KpbITUE OOMMKHO MMETb HaAEXHOe cuenneHne ¢ matepmanom LY.

Ana obecneyeHnss ynobcTBa MOHTaxa, a Takke AN 3awmTtbl Kabenb-
HbIX BbIBO4OB [MOA OT MexaHM4ecKnx MOBPEXOEHWUA U3MEPUTESbHbIN
y4aCTOK MOXeT ocHawaTbca 6nokom kommyTtaumm BK-202 unu yctpon-
ctBamn kommytaumoHHbeimMn. B BK (YK) npounsBoguTca anektpuyeckoe
coeanHeHune kabenen NMNO3A c kabenamu, noaknoyeHHbIMK K BIT.

BK (YK) HenogBwxHo kpenutca Ha WNY. Kabenb MNOA 3awuwaetcs
OT MEXaHWYEeCKUX MNOBPEXAEHUN MeaHoW Tpybkon. KoHCTpyKuus ka-
6enbHoro Beoga BK (YK) ang kabens cessum ¢ Bl obecneunBaeT kpen-
neHne meTansnopykaBa ond mexaHudeckonm sawmtbl kabensa BI1. MNpu-
Mepbl pa3meleHns YK n BK Ha nsmeputensHoMm yyacTtke, pacnoroxe-
HMe KOMMYTaUWOHHbIX anemeHToB Ha nnatax YK un BK, a takke cxemsl
nogkntoveHms MNOA ¢ ucnonbzosaHmem YK n BK npuBeneHbl B MHCTPYK-
UMM MO MOHTaxy.
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Mocne moHTaxa YK B cnyyae Heobxogumoctn obecneyeHns cre-
neHu sawmTbl IP68, ncnonb3yeTcsa nocTaBngeMbl N0 3aKa3dy KOMIMMEKT,
coctoawmmn n3 komnayHaa Hensel GH 0350 n ynnoTHUTENbHbLIX pe3u-
HOK.

KabGenbHble koHUbl B YK npoaeBatoTcs yepes ynnoTHUTENbHbIE pe-
3MHKM, KOTOpPbIMW 3arfywiarTca noBepchl. Mocne 4ero BHYTPEHHUN
o6bem YK 3anmBaetca komnayHgom GH 0350.
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1.7. MapkupoBKa n nnomoéunpoBsaHue

1.71.

1.7.2.

1.7.3.

1.7.4.

MapkupoBka Ha nuueBon naHenu Bl copgepxut obo3HadeHne n Ha-
MMEHOBaHWEe pacxofomepa, TOBapHbIA 3HaK M3roTOBUTENd, 3HaK YT-
BepXOeHna Tuna cpeacTtsa nsmepeHund. 3aBoLCKOW HOMep ykasaH Ha
Wnnbanke, 3akpensieHHoM Ha kopnyce BIT.

3aBojckMe HoMepa ApYrMX COCTaBHbIX YacTel ykasbliBaloTcst nNMbo Ha
LWKNbAMKaX, MO0 HAHOCATCSA Kpackon HEMOCPEACTBEHHO Ha Kopnyc.

Mocne nosepkn pacxogomep nepesoautcs B pexum CEPBUC — Ha
KOHTaKTHYIO Mapy paspelueHuss moaumdukauum kanmbpoBOYHbIX Napa-
meTtpoB J10 (puc.A.2) ogeBaeTca nepemblyka. Mocne yero nnomoéupy-
€TCA KOMMayoK, 3aKkpblBalOWNA OAHHYK KOHTaKTHYH napy C yCTaHOB-
NEHHOM Ha Hee nepemblykon. [ina obecnevyeHnss aNEeKTPUYECKOro KOH-
TakTa MepemMbldKM C KOHTaKTHOW Mapon B TeYeHWe MEXMNOBEPOYHOro
WHTepBana nepeq YCTAaHOBKOW MNepeMbl4kKM HeobXOOUMO HaHecTu Ha
Hee TOKONPOBOAsALLYI0 cMma3ky (pekomeHayeTcsa AlNC-98).

[Mocne npoBepkn COOTBETCTBUS 3HAYEHUN napameTpoB PYHKLUNOHUPO-
BaHUSA, BBEOEHHbLIX B MNpUOOpP, 3HAYEHUAM, yKasaHHbIM B nacnopTax
pacxogomepa W MepBUYHbLIX nNpeobpasoBaTenen nNMOO nNpoOTOKonax
MOHTaXHbIX M MyCKOHanagou4HbIX paboT, U BBO4A pacxogoMepa B 3KC-
nnyatauuio npudop nepesogutca B pexum PABOTA — Ha KOHTaKTHYHO
napy paspeLlleHns mogudukaumm napameTpoB PyHKLMOHMpoBaHUA J9
ogeBaeTcsa nepemblyka. [locne vyero nnomoupyeTcs KONnadok, 3akpbl-
BaOLLUMN AAHHYKO KOHTAKTHYHO Napy C YCTAaHOBIIEHHOW Ha Hee NepemMbly-
KOW. Ha gaHHyt0 KOHTaKTHYK napy Takke pekoMeHOyeTCHA HaHecTu To-
KOMpPOBOASILLYKO CMa3Ky.

MapameTpbl NEpBUYHBIX NpeobpasoBaTtenen onpegenstoTcs nnmoo
npu BbiNycke M3 Npon3BOACTBa M 3aHocsaTca B nacnopTa MMM (ecnwn TN
NoCTaBMsATCA B COCTaBe pacxogomepa), NMbo Ha obbekTe akcnnyaTa-
LUUKN M 3aHOCATCA B NPOTOKOSbl MOHTaXHbIX U MNYCKOHaNaao4YHbIX paborT.
dopma NpoToKONia MOHTaXHbIX M NYCKOHaNaAo4YHbIX paboT npuBeaeHa
B MHCTPYKLMN MO MOHTaxXYy.

1.7.5. Ans 3awuTbl OT HECAHKLUMOHMPOBAHHOIO AOCTyNna Npu TPaHCNOPTUPOB-

Ke, XpaHeHMM MUK 3KcnyaTaumm MoxeT ObiTb onnomMbupoBaH Kopnyc
Bl HaBeCHbIMKW NNnoMbamu.
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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 3HAYEeHUN, OFOBOPEHHbLIX B SKCNyaTauu-
OHHOW JOKYMeHTaunu.

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

2.1.3. TouyHas n 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 Bxoae n Bbixoge [l nmernTca npsAMonNuHenHble y4acTku Tpebyemon
AnvHbl ¢ Dy, paBHbIM Dy n3meputensHoro yyactka. [psiMonuHenHble
y4acCTKM He AOSMKHbl coAaepKaTb YCTPOMCTB WUMN 3NIEMEHTOB KOHCTPYK-
LUK, BbI3blBAOLLMX N3MEHEHNE CTPYKTYPbl NOTOKA XUOKOCTY;

BHYTpeHHUn obbem NY B npouecce paboTbl JOMmMKeH BbITb BECb 3amnon-
HEH XNOKOCTbIO.

PekomeHgaumm no BblIbopy MecTa yCTaHOBKM U NpaBuiia MoHTaxa
(oemoHTaxa) pacxogomMepa W3NOXeHbl B [OKYMeHTe «Pacxogomep-
cyeTyuk ynbTpassykoBon «B3JIET MP». UcnonHenne YPCB-1xx u.
MHCTpyKkums no moHTaxy» B12.00-00.00-12 M.

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

HeobxoanumMocTb 3almMTHOro 3a3emMnennsa npnbopa onpenensieTcs B Co-
OoTBETCTBMM C TpeboBaHuaMM rnaebl 1.7 «[1paBun yCTpouCTBa 3Mek-
TPOYCTAHOBOK» B 3aBMCMMOCTM OT HanpsiKeHUst NUTaHUa U YCIoBWUWA
pa3smMeLLeHnsa npubopa.

MonHuesawmta obbekTa pasmeLleHnsa npudopa, BbINOSHEHHAsA B COOT-
BeTCTBUM C «/HCTPYKLMEN MO YCTPOMUCTBY MOSIHUE3aLWMUTbl 30aHuI, Co-
OPYXXEHUI 1N NPOMBbILUMEHHBIX KOMMYyHUKaumny CO153-34.21.122-2003,
CHWXaeT BEepPOSTHOCTb Bbixoga npubopa m3 CTpos Npu Hanuyum Mors-
HMEBbIX pa3psaoB.

Ansa 3awmtsl nnHWn ceasmn npmubopa BIN-MN3A oT pa3psagoB MoHUA
OOMNOJSTHUTENBHO PeKOMeHOyeTCa NPUMEHeHne cneumanbHbIX YCTPOUCTB
3awmTbl, Hanpumep, « TKS-B apT1.Ne5097 97 6» npoussoactea omMpmsbl
OBO BETTERMANN.

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

npvBeAeHHble B HaCTOsILLEN SKCnnyaTaLuMOHHON AOKYMEHTaLUunu, yyu-
TbIBAlOT Hanbonee TUNMYHbIE haKTOPbI, BNUSIOLWLME HA paboTy pacxo-
Aomepa.
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Ha obbekTe akcnnyataumMm MOryT CyLeCTBOBaTb UM BO3HUKHYTb B
npoLecce ero akcnnyatauumn aktopbl, He noagarowmecs npeasapu-
TeNbHOMY NPOrHO3Yy, OLEHKE UM NPOBEpPKE N KOTOPblE NPON3BOANTEND
He MOr y4ecTb nNpu paspaboTke.

B cny4yae nposiBneHnsi nogo6HbIx hakTopoB crieayeT yCTpaHuTb Ux
WUNN HaMTU MHOe MEeCTO JKCnnyaTauuun, rae AaHHble hakTopbl OTCYTCT-
BYIOT UM HE OKa3blBalOT BIINSIHUS Ha paboTy nsgenus.
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2.2. lNoaroToBKa K paboTte

2.2.1. Mepbl 6e30nacHOCTH

2.2.1.1.

2.2.1.2.

2.2.1.3.

K paboTe ¢ pacxogomepoM AonyckaeTcs obCcnyxuBatowwmii nepcoHarn,
N3y4MBLUWIA SKCMIyaTaUMOHHYIO JOKYMEHTALMIO Ha u3nenve.

Mpn pabote ¢ pacxogomMepom AOSMkHbI cobntogatbes «lpaBuna Tex-
HUYECKOW 3KCnnyaTauMm 3NeKTpoyCcTaHOBOK notpebutenen» n «Mex-
oTpacrnesble npasuna no oxpaHe Tpyaa (Mpasuna 6e3onacHocTn) Npwu
3KCnnyaTaLuumn anekTpoyCTaHOBOKY.

Mpn npoBegeHun paboT C pacxogoMepPOM OrnacHbIMU pakTopaMn AB-
nanTCs:

HanpshkeHne nepemMeHHoro Toka ¢ JeNcTBYLWMM 3HaYyeHnem ao 264 B
yactotom 50 Nu;

- fasneHue B Tpybonposoae (ao 2,5 Mla);

- Temnepatypa pabouyen xugkoctu (go 160 °C);

Apyrve onacHble ©akTopbl, CBA3aHHble C nNpodunem u cneumdukon
o6bekTa, rae aKcniyaTupyeTca pacxogomep.

2.2.1.4. 3anpelaeTcs ncnonb3oBaTb NY ¢ BpesHbiMuK [OA, paccHnTaHHbIMU Ha

2.2.1.5.

2.2.2.

AaBrieHne MeHbllee, YeM AaBneHne XnakoctTu B TpybonpoBoae.

B npouecce paGoT No MOHTaxy, NyckoHanaake WM peMoHTY pacxofo-
mMepa 3anpeLaeTcs:

NPON3BOANTb MOAKIIOYEHUS K PacXodoMepy, NEePEKIIOYEHNS PEXNMOB
paboTbl UNN 3aMeHY 3NeKTPOPaaNO3IEMEHTOB NPW BKIMOYEHHOM NUTa-
HUK;

NPOM3BOAMTbL OEMOHTaX 35IEMEHTOB pacxogomepa Ha Tpybonposoge
A0 MOSNHOro CHATUA AaBreHust Ha yyacTke Tpybonposoga, rge npomvs-
BoaATCs paboThl;

MCnonb3oBaTb HeEWCMNpaBHblE 3NeKTpopagnonpunbopbl, NEKTPOUHCTPY-
MeHTbl NMnbo paboTtatb C HUMK B3 NOAKNIYEHUS UX KOPMYCOB K Maru-
CTpanu 3aLMTHOro 3a3eMIIeHus.

MoHTax pacxogomMepa U HacTponka Ha 06bekTe OOMKHbI BbINONHATHCA
B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumk ynbTpa3BykoBOM
«B3JIET MP». UcnonHeHne YPCB-1xx Uu.  MHCTPYKUMS NO MOHTaXy»
B12.00-00.00-12 M.

PaboTbl OOMKHBI NPOU3BOAUTLCS Chneunann3vpoBaHHON opraHu3a-
LUuein, nMmeroLlen paspelueHne npeanpusaTua-u3rotoBuUTeNsa U NpaBo Ha
BbINOMHEHME [OaHHbIX paboT, NMMGo npeacTaBUTENSAMU NPeaAnpPUATUS-
N3roToBUTENS.

2.2.3. MNpw BBOAE M34eNns B SKCMyaTaunio JOMKHO ObiTb NpOBEPEHO:

NPaBUIbHOCTb MOAKMOYEHNS pacxogoMepa U B3avMOLEWNCTBYHOLLErO
obopynoBaHMs B COOTBETCTBUN C BbIOpaAHHOM CXEMOW COeOMHEHUS U
NOAKNIYEHNS;

- COOTBETCTBMNE UCMNOJIb3yeMbIX COCTaBHbIX yacten pacxogomepa MU Ka-

Geneii cBSI3N JaHHOMY KaHany M3MepeHust; NopsiAoK onpeaeneHns aTo-
ro COOTBETCTBUS YKasaH B MHCTPYKLMK MO MOHTaXy;
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- COOTBETCTBME HaNnpsaXeHnd nntaHna pacxogomMepa TpGGyGMbIM TEXHU-
YECKMM XapaKTEPUCTUKaM;

- NPaBUINTIbHOCTb 3adaHHbIX PEXXNMOB pa6OTbI BbIXOO4O0B pacxogomMepa.

Kpome Toro, Heobxoammo y6eoutbCcsi B COOTBETCTBUM 3HAYEHWIA
napameTpoB (pYHKLUMOHUPOBAHUSI, BBEAEHHbLIX B NMPUOOP, 3HAYEHUSIM,
ykasaHHbIM B macrnopTax pacxogoMepa M nepBu4YHbIX npeobpasoBaTe-
nen nn6o B NPOTOKOMAX MOHTAXHbIX M NyCKOHaNaao4HbIX paboT.

Mocne npoBedeHWs NyckoHanago4HbIXx paboT Ansa 3awmTbl OT He-
CaHKLUMOHNPOBAHHOIO AOCTYMNa B NpoLuecce aKcnnyaTauum MoXeT ObiTb
onnombupoBaH kopnyc BIT.
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3. TEXHUWYECKOE OBCIY>XUBAHUE

3.1.

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

- paboToCNOCOBOHOCTN pacxogomepa;

- cobnogeHns yCrnoBuin aKkcnnyaTaumMm pacxogomMmepa;

- HANM4uns HaNPsPKeHUs1 NUTaHWA B 3afaHHbIX Npegenax;

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

MepvoanM4YHOCTb OCMOTPa 3aBUCUT OT YCMOBUI 3KCnnyaTaumun, Ho
He AorkHa ObITb pexxe 04HOro pasa B ABe Hedenu.

PekomeHgyeTca nepuogunydeckn (C nepnmogom B 3aBUCMMOCTU OT
yCrnoBMI 3KcnnyaTaumm) NponsBoauUTb OCMOTP M OYMCTKY OT BO3MOX-
HbIX OTNOXEHWN, OCaAKOB, HaKUNM BHYTPeHHen nosepxHocTu [1I1, a
Takke nsnyyarowmx nosepxHocren MNIA.

3.2. HecobntogeHne ycnosuin aKkcnnyatauum pacxogoMepa, yKasaHHbIX B

3.3.

3.4.

n.n.1.2.6 n 2.1 MoxeT NpMBECTU K OTKa3dy npmbopa unm NpeBbILLEHMNIO
AO0NYCTUMOrO YPOBHSA MOrPELLUHOCTU U3MEPEHUM.

BHelwHMe noBpeXaeHust Takke MOryT NPUBECTUM K MpPeBblEHUIO
AONYCTUMOrO YPOBHSI MOrPELUHOCTN M3MepeHuin. [Mpu  nosiBreHum
BHELLUHMX NOBPEXAEHUN N3aenvs unu kabens nutaHus, cBsiau HeobXxo-
AMMO 00paTUTBLCS B CEPBUCHbLIN LIEHTP UM permoHanbHoe npeacTaBu-
TENbCTBO ANS onpeaeneHust BO3MOXHOCTM ero AarbHenlen akcnnya-
Taumn.

Hanuune HanpsikeHus NUTaHUS pacxogoMepa onpeaenseTca no Hanu-
YMIO MHOUKaUUK, a paboTocnocobHOCTL NMpubopa — MO COAepXKaHWHo
WHOMKaUMU Ha Oucnnee pacxogomMepa. BoamoxHble HeucrnpaBHOCTY,
WUHAMUMPYEMbIE pacxoQoMepOM, yKasaHbl B YacTu || HacTosiLero pyko-
BOACTBA MO 3KCrnnyaTaLuu.

B pacxogomepe Takke B CrioBe COCTOSHWUSA OCYLLEeCTBNAETCA UHOU-
Kauus Hanmums HewTaTHbIX cuTyaumin. Nog HewTaTHOM cuTyaumen no-
HUMaeTca cobbiTne, NpU KOTOPOM OBHapyXuBaeTcs HEeCOOTBETCTBME
N3MepSAEMbIX MapamMeTpoB METPOSIOrMYECKMM BO3MOXHOCTSIM pacxo-
aomepa unuv Npu KOTOPOM W3MEPEHUA CTaHOBATCA HEBO3MOXHbIMU
BCNeACTBME HAPYLUEHNS YCNOBUN N3MEPEHUSI.

Pacxo,u,omep no Bnay UCMNOJIHEHNA U C YH4ETOM yCJ'IOBI/Iﬁ aKcnnyaTaunn
OTHOCUTCA K U3OeNNAM, PEMOHT KOTOPbLIX NMPON3BOONTCA Ha chneunanb-
HbIX NpeanpunaTnax nnobo Ha npegnpunaTnn-nm3rotoBmuTene.

Ha mecTte akcnnyatauum BbIABNSAETCA HEUCMPABHOCTb C TOYHOCTbBIO
no 6noka: Bl, NBIM, MNM3A nnn kabens cBA3W; HEMCNpPaBHbIA 3NIEMEHT
3aMeHsieTcs Ha ucnpasHbln. Mpu oTkase ogHoro NOA 3ameHsitoTes oba
M3A napsbl.
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3.5.

BHUMAHUE! B cnyvae 3ameHbl BIl, NM3A, kabenen cBA3n ¢
N3A HeobGxoaumo onpenenuTb U BBECTU B NpuMbOp 3Ha4YeHus na-
pameTpoB dTy, Pon ANA KaHana uamMepeHusi, B KOTOpPOM npousBe-
AeHa 3ameHa.

OtnpaBka npubopa nst NpoBeaeHnsi NoOBEPKM NMBO peMoHTa AO0SIKHA
Npon3BOANTLCA C nacnoptom npubopa. B conpoBoauTEnbHbIX AOKY-
MEeHTax HeoOXOAMMO YyKasbiBaTb MOYTOBbLIE PEKBU3UTLI, TENE(OH U
dakc oTnpasuTens, a Takke cnocob un agpec obpaTHON LOCTaBKM.

Mpn oTnpaBke B MOBEPKY UMM B PEMOHT Npubopa B KOMMIEKTE C
MY nameputenbHble y4acTkn n nanyyarowwme nosepxHoctn MN3A gonx-
Hbl ObITb OYULLIEHbI OT OTITIOXKEHUIW, 0CAAKOB, HAKUMWU U T.M.
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4. YIIAKOBKA, XPAHEHUE U TPAHCIOPTUPO-
BAHUE

4.1. Pacxogomep ynakoBblBaeTCs B MHOMBMAOYarbHYO Tapy kateropumn KY-2
no NOCT 23170 (AWmMK 13 rodpupoBaHHOrO KapToHa NGO AepEeBAHHbBIN

ALLMK).
M3meputenbHble yy4acTku w/unuv npucoeanHuTenbHas apmartypa
nocTaBnsieTcs B OTAENbHOW Tape pocChbinbio Unu B cbope.

4.2. XpaHeHue pacxogomepa AOMKHO OCYLLECTBIATLCHA B YNakoBKE U3roTo-
BUTENSA B CYXOM OTannBaeMoM MoMeLLeHMn B COOTBETCTBUM C Tpebo-
BaHuamu rpynnel 1 no FOCT 15150. B nomelleHun ana xpaHeHus He
AOMKHO BbITb TOKOMPOBOASILLEN NbINW, NAPOB KUCIOT, WernoYven, a Tak-
Xe rasos, BbI3blBalOLLNX KOPPO3UIO U paspyLLaoLmnX U30nsumio.

Pacxogomep He TpebyeT chneumanbHOro TEXHUYECKOro O6Cnyxu-
BaHWs NPU XpaHeHUM.

4.3. PacxogomMmepbl MOryT TPaHCMOPTMPOBATLCA aBTOMOOUITbHBIM, PEYHbIM,
XenesHoA0OPOXHbIM N aBUALMOHHBIM TPAHCNOPTOM (KpOMe HerepMeTu-
3MPOBaHHbIX OTCEKOB) NpY COBMIOAEHUM CneayoLmxX YCIOBUN:

- TPAHCMOPTMPOBKA OCYLLECTBNSAETCH B 3aBOACKON Tape;

- OTCYTCTBYET NpAMoe BO3AenCcTBne Bnaru

- Temnepartypa He BbIxoauT 3a npeaensl oT MuHyc 30 go 50 °C;
- BMaXHOCTb 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 o 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 'L
CU o'y BHUUP.

Pacxogomepbl «B3JIET MP» npoxoaatr nepBUYHYHO MOBEPKY Mpu
BbIMyCcKe 13 NpOn3BOACTBA M NOCfie peMOoHTa, nepuoanyeckue — B npo-
Lecce aKkcnnyataumu.

Me>xnoBepoyHbIN UHTepBan — 4 roga.

5.2. Onepauuu NnpoBepKn

5.2.1. lNpun npoBeaeHMM NOBEPKN AOIMKHbI ObiTb BbIMOSHEHbI OnNepauuu, yka-
3aHHble B Tabn.6.

Ta6bnuua 6
MyHkT Onepauun, npoBognMbie Npu
HanmeHoBaHune onepauvuh AOOKyMeHTa no AaHHOM Bu1ae NOBEPKU
noBepke nepBnyHasa nepmnognyeckas
1. BHeLwwHMn ocMOoTp 5.8.1 + +
2. OnpoboBaHne pacxogomepa 5.8.2 + +
3. OnpegeneHne NOrpeLLHoCcTM pacxono-
mMepa:
a) Npu NnoBepke MeToaoM HenocpeacT-
BEHHOrO CrnYeHns; 5.8.3 + +
6) Nnpu noBepke MMUTALMOHHLIM METOLOM:
- onpepgerneHve napameTpoB NEPBUYHOTO
npeobpasoBarens 5.8.4.1 + -
- onpeaerneHne NorpeLHoOCT BTOPUYHOIO
n3MmepuTenbHoro npeobpasoBaTens 5.8.4.2 + +

5.2.2. [onyckaeTca nNpoBOAUTb MOBEPKY pacxo4oMepoB MeTOAOM Herocpes-
CTBEHHOIO CMNYEHMS Ha MOBEPOYHbIX YCTAHOBKAX UM MMUTALMOHHbLIM
METOOM.

5.2.3. o cornacoBaHuio ¢ opraHamn PoccTtanHgapta nosBepka MOXeT NpoBO-
ANTBCS MO COKpalLleHHOW nporpamme. [Npyn 3TOM NOrpeLHoCcTb n3mepe-
HUA OTAEnNbHbIX NAapamMeTPoB MOXET He OnpeaensaTbCs, 0 YeM genaeT-
Cs1 COOTBETCTBYHOLLASA 3an1cCb B CBMAETENLCTBE O NOBEPKE UMK nacnop-
Te pacxogomepa.

5.2.4. [lonyckaeTcs noeBepka pacxoLoMepoB He B MOMHOM AnanasoHe nac-
NOPTHbIX 3HAYEHUN NapaMeTpoB, a B 3KCMNyaTaUMOHHOM JManasoHe, B
paboymnx ycnoBmuax aKcnayatauuu.
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5.3.
5.3.1.

CpenctBa noBepkKu
Mpu NpoBeaeHNM NOBEPKN MPUMEHSIOTCA crneaytoLlee obopygoBaHue:

1) cpencTBa n3amMepeHnin N KOHTPOIS:

- yCTaHOBKa MOBEpOYHas ANsi NMOBEpKM METOAOM WU3MepeHust obbema

(pacxoga vnu maccel) ¢ NpeaenomM OTHOCUTENbHOM MOrpeLlHOCTU He
bonee 1/3 npegena gonyckaemMon OTHOCUTESbHOW MOrpPeLUHOCTU pac-
XOAOMEpOB;

- komnriekc nosepoyHbin «B3JIET KMy B64.00-00.00 TY;

- YacToTOMEpP 3NEKTPOHHO-cHeTHLIM Pendulum CNT-80, ananasoH usme-
peHus Yactotbl: 0,01 Ny - 225 MIy, norpewwHocTb 20 < 7x1 0%

- CexyHaoMmep;

- wraHreHumpkyne WL-M-500-0,1 TOCT 166, ocHOBHas MOrpeLHoCTb

namepeHuns = 0,1 mm;

- pynetka 3IMK2-10AHT-1 TOCT 7502, ueHa genenus 1 mw;
- TonwmuHomep ynbTpassykoson «B3JIET YT» B40.00-00.00 TY, no-

rPELHOCTb U3MepeHus TonwmHel + 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) BcriomorarterbHble YCTPOUCTBA:

5.3.3.

5.4.

- npucnocobneHve 4ns onpeaeneHns CKOpPoCTH yrbTpasByka B KUOKOCTU

B10.63-00.00 TY, anuHa akyctuyeckon 6a3sbl (100 £+ 0,1) mm;

- ckoba OCT 11098, ananasoH namepeHusa ot 50 go 1650 mm;
- IBM coBmecTnmbIn nepcoHanbHbin komnbtoTep (MK).
5.3.2.

[onyckaeTca npumeHeHwe apyroro obopynoBaHusi, NnpubopoB U ycT-
POWNCTB, XapaKTEPUCTMKMN KOTOPbIX HE YCTYNatoT Xxapakrepuctukam obo-
pygoBaHua 1 npubopos, npueeaeHHbIX B N.5.3.1. MNpu otcyTtctBumn 0bo-
pyooBaHUA 1 NpubopoB C XapaKTepuUCTUKaMK, He yCTynawwmMn yka-
3aHHbIM, NO COrnacoBaHUIO C NpeacTtaBuTenemM opraHa PocctanHgapTa,
BbIMOJSTHAIOLErO MOBEPKY, A0MNycKaeTcs npuMeHeHne obopyanoBaHUS U
NpubopoB C XapaKTepucTUkamMun, AOCTAaTOMHLIMU OS5 NOMyYeHnsa [oc-
TOBEPHOro pesynbTata NoBEPKMU.

Bce cpeactBa naMepeHust OOMKHbI ObiTb NOBEpeHbl U UMETb AEWNCT-
BYlOLLME CBMOETENbCTBA O NOBEpKe, OTMETKM O NoBepke B nacrnoprax
UNN OTTUCKN NOBEPUTENbHbIX KNENM.

TpeboBaHus Kk KBanudukaumm nosepurtenen

K npoBeaeHuto n3amepeHuin npu noeepke n o6paboTtke pesynbTaTos
N3MepeHUIn OoMycKalTcsa nvua, aTTecToBaHHbIE B KAYeCTBE NnoBepute-
NS, U3yYmBLUME IKCMNyaTaLMOHHYIO JOKYMEHTaLMI0 Ha pacxodoMepbl U
cpeacTBa UX MOBEPKM, UMEHLLME OMbIT NMOBEPKU CPEACTB M3MEpPEeHUi
pacxoaa, obbema XUOKOCTU, a Takke NpoLlealne UHCTPYKTaX Mo Tex-
HUKe 6e30MacHOCTM B YCTAHOBIIEHHOM MOpsiAKe.
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5.5.

5.5.1

5.5.2.

5.6.

5.7.

5.71

5.7.2.

TpeboBaHus 6e3onacHocTn

Mpn npoBeaeHWn nNoBepkM LOMKHbI cobntogaTbca TpeboBaHua 6e30-
MacHOCTM B COOTBETCTBMM C «[lpaBunamm TEXHUYECKOW 3KCMyaTaumm
3MEeKTPOYCTAHOBOK NoTpebutenammy n «MexoTpacneBbiMn NpaBuiamMmm
no oxpaHe Tpyaa (MpaBuna 6e3onacHOCTU) NpuU JKCANyaTauum anekx-
TPOYCTaHOBOKY.

Mpn paboTte ¢ nameputenbHbIMM Npubopamm u BCnomoratenbHbiM 060-
pyooBaHumeM JOOmkHbl cobntogatbes TpeboBaHua Ges3onacHoCTU, Oro-
BOPEHHbIE B COOTBETCTBYIOLMX TEXHUYECKMX OMUCAHUSAX U PYKOBO-
ACTBaXx Mo 3KcnnyaTaunm NpuMeHsieMbiX NpubopoB.

YcnoBus npoBeaeHns NnoBepKu

Mpu NpoBeAeHM NOBEPKM OOMKHbI OblTb COGMOAEHbI creayoLme
yCcroBusi:

TemnepaTtypa okpyxatowero Bosgyxa oT 15 go 30 °C;
TemnepaTtypa xugkoctn ot 5 o 40 °C;
OTHOCUTENbHas BraxHoOCTb Bo3ayxa oT 30 go 80 %;
aTtmocdepHoe gaesneHue ot 86,0 go 106,7 kla.

NMPUMEYAHUME. [onyckaeTcsa BbINOSIHEHWE MOBEPKM B pabouymx
YCOBUSIX KCMyaTaunm pacxogomepos npu cobnogeHum tpebosaHun
K yCrnoBUSAIM 3KCMyaTauum noBepoYHOro obopyaoBaHus.

[Ans obecnevyeHns BO3MOXHOCTW BbIMOSTHEHWUSI NOBEPKN Ha MecTe
3KCnnyaTauum pacxogoMepa MOHTaX y3na yyeTa AOIDKEH BbIMONHATb-
csa ¢ 6annacHbiM TpybonpoBOAOM.

MoaroToBKa K npoeeaeHuUIo NOBEpPKnN

Mepen npoBeaeHNEM MOBEPKU AOMMKHbI ObITb BbINOMHEHbI cCrieayoLine
NoAroToBUTENbHbIE PaboThI:

npoBepKa Hanmuna noBepoYHOro obopyaoBaHWSA M BCMOMOraTesbHbIX
YCTPOWCTB (MpMcnocobneHuni), nepeyncnenHHslx B n.5.3;

npoBepka Hanuuus AenCTBYHOLIMX CBMAETENbLCTB (OTMETOK) O MOBEpKe
NCMNOMb3yeMbIX CPEACTB U3MEPEHWIA;

npoBepka cobnioaeHnsa ycnosuin n.5.6;

npoBepKa HanMynsa Ha pacxogoMepe 3TUKETKU C TOBApPHbIM 3HAKOM U3-
rotoButens — gupmbl «B3JTET»;

npoBepKa Hanuuusa nacrnopTta Ha NnoBepsieMblii pacxoJomep U CooTBeT-
CTBUSI KOMMMEKTHOCTU M MapKUPOBKM pacxogomMepa, ykasaHHbIM B nac-
nopTe;

noaroToBka k paboTe NOBEPSIEMOro pacxogomMmepa, CpeacTs N3MepPEHN
N BCromoraTtesibHbIX YCTPOUCTB, BXOAALWWMX B COCTaB MNOBEPOYHOro
obopynoBaHus, B COOTBETCTBUM C UX IKCMNIyaTauMOHHOW OOKYMEHTa-
Lmen.

Mepen npoBegeHuem onpoboBaHWA U NOBEPKM cobupaeTcsi cxema B
cooTBeTCcTBUM C puc.l.1 (ons noBepkM MeTogoM HenocpeacTBEHHOro
cnnyenuns) unu puc.l.2 (Ans NoBepkn UMUTaUMOHHLIM MeTogoMm) lMNpu-
noxenus I

3HauyeHns napameTtpos [, HeobxoaMMbIX ANA NOBEPKNU METOOOM
HenocpeacTBEHHOro CrnyeHns, cogepxartcs B nacnopte Ha [l1M1.
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5.8. lMpoBeaeHue noBepKu
5.8.1. BHewWHn ocMoTp

Mpn npoBedeHUN BHELUHEro OCMOTPa AOMMKHO ObiTb YCTAHOBIIEHO
COOTBETCTBME BHELLHENO BMAA pacxodoMepa cregyrowmm TpeboBaHm-
AM:

- Ha pacxogomMepe OOoJKeH ObITb YKa3aH 3aBOCKOM HOMED,

- Ha pacxogoMepe He AO/MKHO OblTb MeXaHUYeCKUX NMOBPEXOEHUA U ae-
(hbEKTOB NOKPLITUIA, NPEnSTCTBYIOLNX YTEHUIO HAOMUCEN M CHATUIO OT-
CYETOB MO MHAMKATOpY.

Mo pesynbTatam ocMoTpa AenaeTcs OTMeTKa O COOTBETCTBUWN B
npoTokone (Mpunoxenue IN).

5.8.2. OnpoboBaHune pacxogomepa

OnpoboBaHune BLINOMHAETCA C LEenbl ycTaHOBMNeHus pabotocno-
cobHocTn pacxogomepa. OnpoboBaHne gonyckaeTcss NPoBOAUTL B OT-
CYTCTBUM NpeacTaBuTens opraHa PocctangapTa.

OnpoboBaHune pacxogomMepa MNpoun3BOAUTCA METOAOM Nponycka
XMOKOCTU Ha NOBEPOYHOWN YCTAHOBKE WNN MMUTAUMOHHBIM METOAOM C
nomoLlblo komnnekca nosepoyHoro «B3JIET KM».

N3ameHsin pacxofd, NPOBEPUTb HanNnune MHAMKaLMN N3MepsieMbiX U
KOHTPONMMPYEMbIX NapaMeTpPoB Ha MHAMKATOpe pacxogomepa (Npu ero
HanMuMm), Hanm4Me KOMMYHUKaLMOHHOM cBA3n No RS-BbIxoay ¢ nepco-
HanbHbIM KOMMbLIOTEPOM, HANN4YME CUTHANOB Ha UHOPMALIMOHHBIX Bbl-
xopax.

Mo pesynbTatam onpoboBaHNA genaeTcst OTMeTKa O COOTBETCTBUM
B npoTokone (Mpunoxenune IN).

5.8.3. Onpep,eneHVle OTHOCUTESbHOMN norpewHoOCTnn pacxogomMmepa MeToaom
HenocpeacTBEHHOIO Crind4eHnd

OnpepeneHve OTHOCUTENbHOW MOrPELLUHOCTM pacxogomepa npu
namepeHun obvema (cpeagHero o6 bLEMHOroO pacxoga) XnakocTu Ha no-
BEPOYHOW YCTaHOBKE NPOBOAUTCS Npu 3HaveHusx pacxoga — 0,05Quaus,
0,1-Quave, 0,5-Quans (pacxoq ycraHasnueaeTcsa ¢ gonyckom + 10 %).

Quane ONpenensetcsa no opmyne:
Quane = 2,83'10_3'V'Dy2, M3/‘-I,

roe v =10,6 m/c;
Dy — anameTp ycnosHoro npoxoga 1, mm.

OTHOCUTENbHAs MOrPELUHOCTb ONpeaensieTcs cpaBHEHMEM OeNCT-
BUTENbHOrO 3HayeHus obvema V, (cpegHero ob6bemHOro pacxopa
Quocp) W 3HaveHus obvema V, (cpegHero obbemHoro pacxoga Qu),
N3MepPEHHOro Pacxo4oMEPOM.

5.8.3.1. lNpwn noBepke cnocobom namepeHnsa obrLema B kKa4ecTBe AENCTBUTENb-
HOro 3Ha4yeHusi obbema V, ncnonb3yetcsa 3Ha4YeHne oobemMa XNOKocTH,
HabpaHHOro B 06bEMHYI0 Mepy NOBEPOYHON YCTAHOBKU, UITM MOKa3aHUs
obpas3uoBoro cyetumka. [lencTeuTenbHOEe 3Ha4YeHue cpeaHero obbem-
Horo pacxoga Q.o cp ONPeenseTcs no opmyne:
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5.8.3.2.

5.8.3.3.

Quoep =7 (5.1)

roe (%Vo cp — AeNcTBUTenbHOe 3HavyeHne cpeaHero o6GbLEMHOro pacxo-
aa, M /u;

V, — OefCTBUTENbHOE 3HaYeHre obbema, M°;
T, — Bpems usmMepeHus, u.

Mpy noBepke cnocoboM UsMepeHuss pacxoda OeUCTBUTENbHbIE 3HAYe-
HMSA pacxoda U oGbema onpeaensTcs pacyeTHbIM MyTeM:

n

ZQvoj

Quogp="——— — (5.2)

Vo :QVOCDXTM’ (53)

rae Quo ¢p — AENCTBUTENBHOE 3HaYeHue cpefHero o6bLeMHOro pacxo-
ja, Mm/v;

Vo — AeiCTBUTENbHOE 3HaYeHre obbema, M°;

Qoé — [JencTBuTENbHOE 3HayeHue pacxogda npu j-ToM usMmepe-
HUKN, M/\Y;

n > 11 — KONM4YecTBO OTCYETOB 3a MHTEpPBasl BpEeMEHM T

Mpn noBepke cnocoboM M3MepeHusi Macchbl Anst onpeaeneHns aenct-
BUTESIbHOMO 3HAYeHUSI MacChbl XXMAKOCTU Ha MOBEPOYHbIX YCTAHOBKax C
BECOBbIM YCTPOWCTBOM MOJIb3YHOTCSA NOKa3aHUSAMU BECOBOrO YCTPOMCT-
Ba. [lenctButenbHoe 3Ha4yeHne obbema npu 3TOM onpeaensieTcs no

dopmyne:

Vv, = Mo (5.4)
P

roe Vo, — AENCTBUTENbHOE 3HaYeHne obbema, M>;
Mo — AENCTBUTENBbHOE 3HaYeHne MacChl U3MEPAEMON XUOKOCTU, Kr;
p — NMOTHOCTb XWAKOCTU, KI/M°.

[Mepen Hayanom MOBEpPKM Ha NOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPONCTBOM HeobxooMMo onpenenuTb No KOHTPOSIbHOMY MaHOMETPY
AaBreHne XUAKOCTU, a N0 TEPMOMETPY — TemnepaTypy B TpybonpoBo-
A€ NOBEPOYHON YCTaHOBKM. Ha OCHOBaHUM M3MEPEHHbLIX 3HaYeHWi
TemnepaTtypbl U gaenenHus no Tabnmuam CCCHO 98-2000 «Bopa.
YaenbHbi 06bemM 1 aHTanbnus npu temnepatypax 0...1000 °C u gaB-
nenusix 0,001...1000 MIMa» onpegenseTcd NMOTHOCTb MOBEPOYHOM
XNOKOCTW.

[enicTButenoHoe 3HayeHWe cpegHero ob6beMHOro pacxoga pac-
cunTbiBaeTcs no opmyne (5.1).

5.8.3.4.Ins cHATUS pe3ynbTaToB U3MeEpeHuss obbema C uHOUKaTopa U

RS-BbIxof4a pacxogomepa BbINOMHATCA cregylowme npoueaypbl. Ha
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WMHOMKaToOpe pacxogomMepa M NoAKNYeHHOM K RS-BbIxody nepcoHarb-
HOM KOMMbIOTEPE YCTaHABNUBAETCS PEXWM BbiBOAA Ha 3KpaH nose-
psiemoro napametpa. lNepen kaxabiM M3MepeHMeM NPoM3BOAUTCS pe-
rcTpaumnsa HavanbHOro 3HadeHus obvema Vy (M3), 3aperncTpmpoBaH-
Horo pacxogomMmepom. lMocne nponycka xungkoctu vepes NI B gaHHON
NOBEPOYHON TOYKE PErUCTPUPYETCS KOHEYHOoe 3HayeHne obbema Vi
(M3). Mo pa3HOCTM MoOKa3aHU pacCcYMTbIBAETCS U3MEPEHHOE 3HAYEHNEe
obbema KNOKOCTU:

V.=V -V, (5.5)

n K H

roe V., — u3MepeHHoe 3HaueHre obbema, M>.

Mpw pernctpaummn nokasaHmn ¢ RS-BbIxoga 1 nHAMKatopa Heobxo-
ANMO Mpu OAHOM M3MEPEHUM NPOMycKaTb Yepe3 pacxo4oMepbl Takoe
KONMYECTBO XXMAKOCTU, YTOObI HabupaTb He MeHee 500 eanHuy mnag-
Lwero paspsiga ycTpoucTBa MHOUKALMK NPU PEKOMEHOYEMOM BPEMEHMU
namepeHunsa He meHee 200 cek.

Mpn HEBO3MOXXHOCTM BbINOMHATL MOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke AN COKpalleHUs BPEMEHN MOBEPKM AOMNycKa-
eTCs BbIMOMHATb OonpeaerieHne OTHOCUTENbHOW MOrPEeLUHOCTU pPacXo-
AoMepa TOMbKO MO UMMYINbCHOMY BbIXO4Y.

Mo nmnynbCcHOMY BbIXo4y 3HayeHwe obbema, U3SMEPEHHOE pacxo-
AOMepoM, onpeaenseTcs no nokasaHUsM YactoToMepa, NOAKMIOYEHHO-
ro K COOTBETCTBYILLUEMY BbIXOAy pacxogomepa. [lepen Hayanom ms-
MEpEeHUs YacToTOMEpP YCTaHaBNMBAETCHA B PEXUM cYETa UMMNYNbLCOB U
obHynsieTca. Mo cTapToBOMY curHany MMNynbCbl C BbIXO4a pacxoo-
Mepa Ha4yMHalT NOCTynaTbh Ha BXog YactoTomepa. KonmyectBo Xngko-
ctm V, (M3), npowegwen yepesa npeobpasoBatenb pacxoga, onpene-
ngaetcsa no popmyne:

V, =NxK,, (5.6)

rae N — KonmMyecTBO MMMYNbCOB, NOACYUTAHHOE YacTOTOMEPOM;
K, — BEC MIMMYNbCa MMMYNbCHOIO BbIXOAA pacxogoMepa, M /um.

MuHUManbHO HeobxoaMMbIN OB6BEM XKUAKOCTU, MPOMYCKAaEMON Ye-
pe3 pacxogomep npu OAHOM MU3MEPEHUU, NMPU PerncTpaumm nokasaHum
C UMMYNbCHOrO BbiXxoAa AOMMKeEH BbITb TakMM, YTOObLI HAabpaTb He MeHee
500 nmnynbCcoB.

M3amepeHHbI cpeaHnin 0OBEMHBIN Pacxod XMOKOCTWU, npoLllenllen
yepes pacxogoMep, onpegensiercsa no opmyre:

Quiep =7 (5.7)

rae Qu ¢ — W3MEepeHHoe 3HaveHue cpefgHero o6bLEeMHOro pacxo-
ja, Mm/v;

V,, — U3MepeHHOe 3HauyeHne obbema, M°;
T, — Bpema namepeHus, u.
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5.8.3.5. OnpegeneHne OTHOCUTENBHOW MOrPELLUHOCTM pacxogomepa npu msme-
peHun obbema XnOKoCTh BbIMOMHAETCSA NO OpMyrie:

o, = %xlOO% , (5.9)

oi

roe d.i — OTHOCUTENbHAsA NOrPELLUHOCTbL pacxogomepa Npu n3mMepeHun
ob6bema B i-TOW NoBEPOYHON Touke, %;

Vi — n3MepeHHoe 3HayeHne obbema B i-TOM MOBEPOYHON TOY-
ke, M>;

Vi — AENCTBUTENBHOE 3Ha4YeHne obbema B i-TOW NOBEPOYHOM TOY-
ke, M°.

OnpegeneHne OTHOCUTENbHOM MNOrPELUHOCTU pacxogomepa npu
N3MepeHnn cpegHero o6bEMHOro pacxoaa XMAKOCTU BbINOSHAETCH Mo
dopmyrne:

vac i_Qvoc i
Aoy = P . x100 %, (5.10)

Qvo cpi

rae dqvi — OTHOCUTENbHAA NOrPELLHOCTb pacxoAoMepa npu U3mMepeHun
cpeaHero o6beMHOro pacxoa B i-TOM NOBEPOYHOM TouKe, %;

Qw1 cpi — U3MEPEHHOE 3HayeHue cpeaHero ob6bLEMHOro pacxoga B
i-TOM MOBEPOYHOM TOYKE, m3/y;

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

Pe3ynbTaTbl MOBEPKM CYUTAKOTCH MOMNOXUTENLHBIMU, €CMNU MaKCU-
MarnbHble 3Ha4YeHUst NMOrPeLUHOCTM pacxodomepa Npu U3MepeHun o6b-
eMa Unu npu UsMepeHun cpegHero o6bLEeMHOro pacxoda B Kaxagow 13
NOBEPOYHBLIX TOYEK He MPEeBbIAT 3HAYEHWUN, YCTAHOBMNEHHbLIX B Ha-
CTOSILLLEM PYKOBOACTBE MO 3KCMyaTaumu.

Mo pesynbTatam MNOBEpKU AenaeTcs OTMEeTKa O COOTBETCTBMM B
npoTokone (Mpunoxenue IN).

Ecnu norpewHoOCTb UaMepeHusa BbIXOOUT 3a npepgeribl HOpMUpo-
BaHHbIX 3HAYEHWUI, BbINOMNHSAETCA IOCTUPOBKA pacxogomMepa, nocrie 4yero
noBepKa BbINOJTHAETCA NMOBTOPHO.

5.8.4. OnpeaeneHne OTHOCUTENbHOW MOrPELUHOCTU pacxogoMepa UMuUTauu-
OHHbIM METOAOM

OnpegeneHne OTHOCUTENBHOM MOrpeLlHOCTU pacxogoMepa UMU-
TaLUMOHHBIM METOAOM MPOM3BOANTCA B ABa 3Tana:

- onpeaerneHve napaMeTpoB NepBMYHOro NpeobpasoBaTens pacxoaa;

- onpeneneHne norpewwHoCcT BTOPUYHOIO M3MepUTEnbHOro npeobpaso-
BaTens pacxogomMepa npu M3MepeHuu cpegHero o6bLeMHOro pacxona
N obbema XMOKoCTU MpU MOMOLLUKM MoBepoyHoro komnnekca «B3JIET
KIMiA» B64.00-00.00.

5.8.4.1. OnpeneneHve napamMeTpoB NepPBUYHOrO NpeobpasoBaTtens pacxoaa
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MapameTpbl NnepBMYHOrO NpeobpasoBaTensa pacxoga onpeaenstoT-
Cs1 NpW BbINyCKe 13 NPOU3BOACTBA UMW NPU BbINOMHEHNN €r0 MOHTaXa B
COOTBETCTBUN C AOKYMEHTOM «Pacxogomep-cyeTumk ynbTpasByKOBOW
«B3JIET MP». UcnonHeHne YPCB-1xx U.  MHCTPYKUMS NO MOHTaXy»
B12.00-00.00-12 M. CobniogeHne TpeboBaHUA MHCTPYKUMM MO MOH-
Taxy obecneuynBaeT BbINOMHEHME N3MEPEHUI pacxona n obbema ¢ no-
rPELLIHOCTSMU, HOPMUPOBAHHBIMW B PYKOBOACTBE MO 3KCMfyaTauuun Ha
pacxogomep.

5.8.4.2. OnpegeneHne MorpewwHoCcTM BTOPUYHOrO M3MEpPUTENBHOrO npeobpaso-
BaTens pacxogomepa

5.8.4.2.1. OnpegeneHune norpelwiHoctn Bl npn namepeHnn pacxoga
Pacxogomep nepesoantcsa B pexum «[TOBEPKA».

K BTOpM4yHOMY npeobpasoBaTtento pacxogomepa nogknovaeTcs
YacToToMep, C MOMOLLbID KOTOPOro uamepsieTcsi 4Yactota (nepuon)
LWITATHOrO KBapUeBOro reHepatopa onopHoun YactoTbl (40 MIy) pacxo-
aomepa. NonyyeHHoe 3HayYeHne 4acToTbl 3aHOCUTCS B MacnopT U BBO-
ANTCS B pacxoaomep.

OTanoHHoe 3HayeHWe pacxoga MMUTUPYETCS PacXxo4oMepoM C
MOMOLLbIO BPEMEHHON 3aAepXXKW 30HAMPYHOLLEro umnynbca, opmu-
pyemoiri 13 N-ro konuyectsa nepuoaoB curHana ornopHOro KeapLeBoro
reHepatopa pacxogomepa. Yncno N onpenensieTca 3HayeHUEM UMU-
TUpYyEMOro pacxoaa.

OnpepgeneHne oTHocuTenbHOM norpewHoctM Bl npoBogutcs
an 3HA4YEeHNAaxX paCXOD,a - 0,0S'QHam6, 0,1 QHam6, 0,5 QHamﬁ, QHamﬁ, F,D,e
Quaue = 300 M3/ Pacxop yctaHaBnmnBaeTtcs ¢ gonyckom + 20 %.

lMoBepoyHble 3HA4YeHUS pacxoga YCTaHaBMMBAKTCA nocnenoBa-
TenbHO. Bpema namepenus — He meHee 100 cekyHA. [Ans KaXxaon TOYKM
He MeHee 3 pa3 CHMMAaKTCS YCTaHOBUBLUMECS MOKa3aHUs pacxogome-
pa ¢ MHPOPMALUUNOHHLIX BbIXOAOB (B TOM YUCMe C MHAMKATOpa pacxo-
aomepa).

AbcontoTHasa norpewHocTb Bl npu namepeHnn pacxona Bbl4mcns-
eTcsa no oopmyne:

AQjj = Qjj — Qoi (5.11)

roe AQj — abcontoTHas norpeltHocTs Bl B i-TOM noBepoyHON TouKe
npu j-TOM N3MepPeHnN, Mslq;

Qjj — Noka3aHua pacxogomMepa B i-TOW NOBEPOYHON TOYKE NPU j-TOM
n3MepeHnn, m/u;

Qoi —9TanoHHOe 3HayeHwe pacxoda B i-TOM MOBEPOYHOM TOYKe,
M3/,
CwmelueHne Hynst onpegensieTcsa no opmyne:
n
(2xAQqj +AQ3))
=1

H=1

, 512
3xn ( )

roe H — cmelweHve Hyns, M3/q;
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AQqj, AQ2 — 3Ha4yeHuMs abCONIOTHbIX MOrPELLHOCTEN U3MEPEHUs
pacxoga B 1-oM U 2-0M NOBEPOYHbIX TOYKaxX COOTBETCTBEHHO MPU j-TOM
n3mepeHuu;

N — KOJIN4eCTBO M3MepeHVIl71.

OTHocuTenbHas norpelwwHocTb Bl BoluncnaeTcs no gopmyne:
i ~
oi

x 100 %. (5.13)

PesynbTatbl NOBEPKU CYMTAKOTCS MOSNOXUTENbHBIMU, €CNU MaKCu-
ManbHble 3Ha4yeHus MNOrpeLlHOCTU pacxogoMepa B Kaxaow u3 nose-
POYHbIX TOYEK He npeBblwatoT 3HadveHna = 0,25 %.

5.8.4.2.2. Onpepnenexune norpewHocty Bl npu namepexHnmn obvema

5.9.
5.9.1.

5.9.2.

5.9.3.

HeobxoaumMo 3aHecTM 3Ha4YeHWe CMELLEHUs Hynsi, onpeneneHHoe
BbILLIE.

Mpn nomoLm BpeEMEHHOM 3afepPXKKM 30HOAMPYHOLLEro UMmnynbca,
dopMmnpyemMon U3 NepuoaoB curHana OnopHOro KBapLeBoOro reHepaTo-
pa pacxogomepa, ycTaHaBnmBaeTcs Hauborbllee 3HavyeHue pacxoja
(300 M3/l-|), 3aTeM OOHYNsAITCHA 3Ha4YeHUst cyeTynka obbema pacxono-
Mepa 1 pacxogoMep NepeBoauTCs B pexum mamepeHus. NpounssoanT-
Csl HakonneHne obbema. MNpoaomKUTENBHOCTb N3MEPEHNA — HE MEHee
100 cekyHa. lNokasaHusa pacxogomepa CHUMalTCA He MeHee Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHnn obbema BblUnUC-
naeTca no gopmyrne:

Vv~V

S 2l «100%, (5.14)

vj —
0j
roe dy — oTHocuTernbHasa norpelHocTs Bl npu j-tom namepenuu, %;
V;j — nokasaHua pacxogomepa rnpm j-ToM U3amepeHuu, m3;
V,j —3TanoHHoe 3Ha4yeHne obbema npu j-ToM U3mMepeHuu, M2,

PesynbTatbl NOBEPKU CYMTAKOTCHA MOSTIOXUTESbHBIMU, €CINU MaKCu-
MasibHble 3Ha4YeHUs MOrpeLLlHOCTM pacxodoMepa Npu Kaxaom nsmepe-
HUM He npeBbiwatoT 3HaveHna + 0,25 %.

PesynbTaTbl NOBEPKM 3aHOCATCA B MNPOTOKOS, ddopMa KOTOPOro
npusegeHa B [NpunoxeHuu I

OdopmMneHue pe3ynbLTaTOB NOBEPKU

Mpn nonoxuternbHbIX pesyrnbTaTax MNOBEPKUM AeraeTcs 3anucb B nac-
nopte pacxogomMepa, 3aBepeHHasi NoAnNnChLI0 NoBepuTens ¢ HaHeCeHu-
€M MNOoBepUTESIbHOIO Krernma, unm opopmMnaeTcs CBUAETENLCTBO O NO-
BEpKe, Mnocrie 4yero pacxogomMmep AornyckaeTcsa K aKchnyatauum ¢ Hop-
MWPOBAHHOW MOrPELUHOCTbIO.

B cnyydyae oTpudateribHbIX pe3yribTaToB I'IepBVI‘-IHOI‘/'I NnoBepKn pacxono-
Mep BO3BpalLlaeTcd B Npon3BoACTBO Ha ,El,Opa6OTKy, nocrne 4ero nopg-
NeXUT I'IOBTOpHOI?I noBepke.

B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB NepuoanMyeckolr NoBepkn pac-
xogomep 6pakyeTcs, 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

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

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

XS1 — mexHonoau4eckuli pasbem O7s MOOK/IYeHUsT Yyacmomomepa

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 wieticha MoOyrnsi numaHusi;

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

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

Bupg c3agu nuueBoM YacTu ABYXKaHanbHOro pacxogomepa ¢ Mo-
aynem usmepuTrens.

41



a N
] Lo
1 [ ] B e
2\\\@ XP1 |V©
__\\\\\\\\\::?\ E:;E =
1~ I
‘e @ e[
\a C 0 0 0 ﬁ

@3
()
(1
4
(1
\
1
4
1

1 — pasvem =24 B; 2 — npedoxpaHumernb pacxodomepa; 3 — wrnelich
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Puc. A.3. Bug ocHoBaHusi pacxogomepa ¢ Mmoaynem nutaHus

"paHu nog ko4 36 MM
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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 nogkntoveHna MNI3A ¢ ncnonb3oBaHMEM YCTPOMUCTBA KOMMY-
TaUMOHHOIo MnNn Bnoka KOMMyTauun NpMBeAeHbl B UHCTPYKLUKN MO MOH-
Taxy.
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J1(3,35,37)
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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 Kackafa YHMBepcCasbHbIX BbIXOOO0B.

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

B ckobkax Ha cxeMe ykasaHbl 0603Ha4YeHMs1 Ans yHUBEpCanbHbIX
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 COCTOSI-
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, npu 3amkHyTOM Kntoye — He 6onee 0,4 B. PaboTta Bbixoga
Nnpy aKkTMBHOM peXxume paboTbl OKOHEYHOro Kackaga [onyckaeTcsl Ha
HarpysKky ¢ conpoTmBneHmnem He meHee 1 KOwm.

B naccuBHOM pexumme nuTaHuMe OOMKHO OCYLLECTBASATbLCS Hanps-
YKEHMEM MOCTOAHHOro Toka oT 5 go 15 B oT BHelwHero ncroyHuka. [lo-
nyckaeTcs NUTaHMe HanpshkeHmem o 24 B, npu aToM amnnuTtyga 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 Napbl YCTAHOBKM pexnma paboTbl OKO-
HEYHOro Kackaja yHusepcarbHOro Bbixoaa.

[AnvHa nuHUKM cBA3M ANsa yHMBepcarnbHbIX Bbixogos — 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» ncnonHenna ATB-3, npeobpasyto-
LUMX MocneaoBaTeNbHOCTb UMMNYNbCOB B BbIXOAHOW MOCTOSIHHBLIA TOK,
3Ha4YeHne KOTOPOro COOTBETCTBYET U3MEPEHHOMY 3HAYEHMIO pacxoaa.

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

[onyctumas onuHa kabens cBsA3M NO TOKOBOMY BbIXOAY Onpefe-
NAeTCsl CONPOTMBIIEHUEM JIMHUM CBSI3W U BXOOHbLIM COMPOTMBIIEHUEM
NpUeMHMKa TOKOBOrO curHamna. Cymma conpoTMBIIEHWMI He [OIMKHA
npeBbllaTb YKa3aHHOIO COMPOTMBIIEHUS HArPY3KW.

Kpome Toro, npu Bbinycke u3 Nnpon3BoacTBa B agantepe 3agaeTcs
AnanasoH BXOAHOW 4YacToTbl criegoBaHua nmnynscos F = 0-3000 I,
COOTBETCTBYHOLLMA YAaCTOTHOMY PEXUMY YHMBEPCASIbHOMO BbIXo4a pac-
xogomepa.

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

4. YacToTHbIN BXOL ranbBaHWYeCKN pasBs3aH OT OCTaslbHbIX 3reKTpuye-
CKUX Lenen nagenus.

YacToTHOM curHan Ha Bxode aganTtepa npeobpa3oBbiBaeTCs B Bbl-
XOOHOW CUrHan rnoCTOSHHOIO TOKa COOTBETCTBYHLLErO 3HAYEHUSA B yC-
TaHOBMEHHOM [ManasoHe.

Bug agantepa ATB-3 npuBeaeH Ha puc. B.1, cxema nogkntoveHuns
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 yHMBepPCarnbHbI BbIXOA4 B aKTUBHbIA PEXMUM paboThbl
(cMm. npunoxeHwne b).

6. HommnHanbHas ctaTuyeckas xapaktepuctuka npeobpasoBaHus agante-
pa:

F-F
| = s + (1 W

BbIX ~ MWH Makc MI/IH) F F
BY HY

raoe lsu,x — 3Ha4YeHne BbIXOAHOro TOKOBOIrO CurHana, MA;
lvakc — MaKCMMarnbHOe 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-
Bytowee lyaxe, ',
FHy — 3adaHHOe 3Ha4deHune HWXHEN 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/TIoYeHUsI 8X00HO020 YacmomHO20 cuaHana;
3 — 3eneHbili ceemoduod uHOUKauuu pexuma pabomsbl; 4 — KpacHbIU
ceemoduod uHOuKayuu obpbiea mokogouU rnemisu; 5 — KOHmMakmHasi 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 I'. 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 rnpeobpasoeamersib MogepsseMo2o pacxodomepa;
2 — mpy6ornpoeod No8epoYHOU yCmaHo8KU; 3 — usMepumesibHbIl y4a-
cmok; 4 — npeobpazosamesiu anekmpoakycmu4yeckue;, 5 — yacmomo-
mep,; 6 — nepcoHarsibHbIU KOMrbomep, 7 — KoHeepmep uHmepgbedca.

Puc.l'.1. CTpyKkTypHasi cxemMa noBepKu pacxogomMepa MeTogoM HenocpeacT-
BEHHOrO C/INYEeHNUA Ha NOBEPOYHOWN YCTaHOBKe.

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 rpeobpasosamerb M0BEPSIEMO20 pacxodomepa;

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

Puc.l.2. CTpyKTypHasi cxema noBepKku pacxogomepa UMUTaLUOHHbLIM 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.)
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NMPUNOXEHUE [. NCTOYHNK BTOPUYHOIO NUTAHUA

1
A ( 0/6 A -
2 { 3\
\\ +V -V [I
\O T
+V OK
O 35 * )
90 * +V ADJ l
0
3
T ~Ju =N L
s o/
A - - -
M \
ar 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
MooKrYeHUs1 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 BTOpUUYHOro nutaHua cepum ADN-3024 (=24 B 30 BT).
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T g

N I— DC OK +V _V
N+
+V ADJ

A
Y

a) Bug cnepeau

* - CnpaBO4HbIN pasmep

\@\<—g—>
*

A

S56*

Y

0) Bng cboky

1 — 8UHMbI KOHMAaKMHOU KO/100KU 8bIXOOHO20 HanpsixeHus1 =24 B;
2 — ¢8emoOUOOHbIU UHOUKamop BK/MOYEeHUS UCMOYHUKa 8MOopUYHO20

rnumaHus,

3 — BUHMbLI KOHMAaKMHOU KOSI00KU MOOKITHOYEHUS Hanps>KeHUs numadusi

~220 B 50 'y (L — nuHus, N — Heumparb);

4 — cepbea 0151 0c8060XXK0€eHUS 3aWlesiKu;

5 — 8UHM NOAcmMpoUKU 8bIXOOHO20 HAMPSXKEHUS;

6 — 3awesnika 0ns kpernneHus Ha DIN-pelke.

Puc.0.2. UcTo4yHMK BTOpUYHOro nutaHua cepuu DR-30-24 (=24 B 30 BT).
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NMPUNOXEHME E. lNepeyeHb cpea, 3anpeLweHHbIX Ans npumMmeHe-
Husa M3A B-502, NM3A B-504

1. AueToH (Acetone)

2. AsoTHada kucnoTta KoHueHTpauven 6onee 20% HopmanbHOM TemnepaTypbl U
KoHueHTpauuen 6onee 10% Temnepatypon 6onee 80°C (Nitric Acid)

3. AmunauetaT (Amilacetate)

4. Apomatnyeckue yrnesogopogbl (Aromatic hydrocarbons)

5. BeHson (Benzene)

6. byrtun auetar (Butyl acetate)

7. OuxnopagudtopmetaH (Dichlorodifluormethane)

8. [HuxnopataH (Dichlorethane)

9. [Owuatun ketoH (Dethyl ketone)

10. AnmeTtundopmamma (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 TemnepaTypown 6onee 20°C (Octane)

20. PasgenutenbHas xungkoctb (DIN 53521)

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

23. TetpaxnopmeTtaH (YeTbipexxnopuctbin yriepog) (Carbon tetrachloride)
24. TeTpaxnoaTaH (npu Temnepatype Bbiwe HopmanbHou) (Tetrachloroethane)
25. TetparngpodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6eHson (Trichlorobenzene)

28. TpuxnopaTaH (npu Temnepatype Bbile HopmansHom) (Trichloroethane)
29. TpuxnopdTopmeTaH (Trichlorofluoroethane)

30. TpuxnoptpudtopmeTaH (Trichlorotrifluoromethane)

31. TpuxnoptpudtopataH (Trichlorotrifluoroethane)

32. YkcycHbin aHrmgpug (Acetic Anhidride)

33. Xnopb6eHson (Chlorbenzene)

34. XnopandtpoataH (Chlordifluoroethane)

35. XnopaundtopmeTtaH (Chlordifluoromethane)

36. Xnopodgopm (Chloroform)

37. Xnopptopyrnepog (Chlorofluorcarbons)

38. UuknorekcaHon (Cyclohexanol)

39. UuknorekcaHoH (Cyclohexanone)

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

rel mr.lxxd docl.l6
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