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HacTodawmn OOKYMEHT pacnpoCTpaHSAeTCs Ha pacxoLoMepbl-CYeT-
4nkm ynbTpassykoBbie «B3JTIET MP» ¢ undpoBon 06paboTkon curHanos
ncnonHenuna YPCB-510V 4 1 npeaHasHadeH Ans 03HaKOMMEHUs Nosb-
30BaTensd ¢ yCTPOMCTBOM YNbTPa3BYyKOBOro pacxogomepa U rnopsiaikom
ero aKcnnyatTauum.

YacTb | coaepXnt TexHNn4eckoe onucaHme, nopsagok obcnyxmnsaHms
N METOAMKY MOBEpPKM pacxogomepa, 4acTtb |l — nopsaok ncnonb3oBaHns
€ro npu akcnnyaTaumu.

B cBsA3n ¢ nocTosiHHOM paboTo No yCoBEpPLUEHCTBOBaHMIO Npubopa
B pacxogomMepe BO3MOXHbl OTIIMYMA OT HACTOSLLEro pykoBoACTBa, He
BNUSAIOLLME HA METPOSIOrMYecKkne XapakTepucTukn 1 yHKLMOHarbHbIe
BO3MOXHOCTU npubopa.

MEPEYEHb MPUHATbLIX COKPALLEHN

DN - AnamMeTp YyCITOBHOIo npoxoaa;

B - BYTOK NUCKPO3ALLNTHBIN;

BK - 6Bnok KomMmyTaLmK;

BUI - BCTPOEHHbIN NCTOYHUK NMUTaHUS;

BIl - BTOPUYHbIN N3MepUTENbHbIN Npeobpa3oBaTens;
KKU - )XMOKOKPUCTaNIM4eCcknin NHANKaTop;

MBIl - UICTOYHUK BTOPUYHOIO NMUTaHWS;

ny - U3MepUTENbHbINA Y4acTOK;

HC - HewWwTaTHasa cuTyauus;

MK - NepcoHarbHbIN KOMMbIOTEP;

nn - NepBUYHbIV NpeobpasoBaTernb pacxoaa;
M3A - npeoGpasoBaTenb 3MEKTPOAKYCTUYECKMNIA;
Y3C - YNbTPa3ByKOBOW CUrHanm;

yC - YCTPOWCTBO cornacyoLlee.

* % %

e Pacxodomep-cyemyuk yrnbmpa3seykoeol «B3JIET MP» 3apeaucmpuposgaH 8
locydapcmeeHHoM peecmpe cpedcme usmepeHuli P® nod Ne 28363-14.

¢ Pacxodomep-cuemyuk yrbmpa3ssykoeol «B3JIET MP» e3pbieo3aujuuieHHo20
ucriofiHeHUss coomeemcemeayem mpebogaHusM HopMamugHbIX GOKYMEHMO8 K
83pbI803aUUUEHHOMY 3r1IeKmpoobopydosaHUIo U paspellieH K MPUMEHEHUK0 Ha
nodHad30pHbIX rpoussodcmeax U 0bbeKmax coanacHO MapKUupOBKE 83DbI0-
3awumel.

e Pacxodomep-cyemyuk yrnbmpa3seykoeol «B3JTIET MP» umeem cepmuchbukam
CLOC UHTEPIASCEPT nod Ne OFHO4.RU.1303.B01135.

e Pacxodomep-cyemyuK ynbmpasgykoeol «B3J/IET MP» coomeemcmeyem
mpebosaHusM TexHu4yeckoao peenameHma TamoxeHHo20 corw3sa TP TC
020/2011 «3nekmpomazHUmMHasi cCoeMecmumMocmb MEeXHUYeCKUx cpedcmea.

YpocToBepsitowme OKYMEHThbl pa3sMeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUN N3TOTOBUTEIA

[. U3roToBuTENbL rapaHTUpyeT COOTBETCTBME PACXO4OMEPOB-CHETYMKOB YNbTPa3By-
koBbIX «B3JIET MP» ¢ umncdpoBon obpaboTkon curHanos mcnonHexHuss YPCB-
510V U TEXHUYECKMM YCNOBUAM B rnpegenax rapaHTMNHOrO Cpoka, ykasaHHOro B
nacnopTte Ha usgenue, npu cobniogeHnn cnegyroLwmnx yCnoBun:

1. XpaHeHue, TpaHCNopTUpPOBaHUE, MOHTaX U 3KCMnyaTaums nsgenms ocy-
LLLeCTBNAOTCA B COOTBETCTBMM C TpeboBaHMAMM SKCNNyaTauMOHHOW O0-
KyMeHTauuu.

2. MoHTax 1 nyckoHanago4yHble paboTbl NPOBeAEHbI CreLMan3npoBaHHOM
opraHvsauuen, cCoTpyaHUKM KOTOpPOWM MpoLunv obyyeHne Ha npeanpusi-
TUN-U3rOTOBUTENE, U UMEIOT CepTUMKAT Ha BbINONHEHNE AaHHOro BUaa
pabor.

II. B cnyyae Bbixoga 06opyaoBaHust U3 CTPOS!, rapaHTUAHBLIN PEMOHT NPOM3BOAMUTCS
B FOSTOBHOM WITM PErmoHarnbHbIX CEPBUCHBIX LlEHTpaX, aBTOPU3NPOBaHHbIX MO pa-
boTe ¢ obopynoBaHMem TOproBon Mapku BaneT, npu cobnogeHnm ycnoBun aKc-
nnyaTauum n TpeboBaHn, yKasdaHHbIX B 3KCMyaTauMOHHOM AOKYMEHTaLUUN.

[ll. FTapaHTUNHBLIN PEMOHT pacxogomepoB ncnonHeHna MP-AD, npegHasHa4YeHHbIX
AnNs paboTbl HAa OObEeKTax MCMOoSib30BaHUS aTOMHOW 3HEpPruu, fnpou3BOAUTCSA
TOMNBKO Ha NpeanpUATUN-U3roTOBUTENE.

IV. M3rotoBuTENb HE HECET rapaHTUNHbLIX 06A3aTeNbCTB B CNEAYLNX Cryvasix:

a) OTCYTCTBYET NacnopT Ha u3genve;

6) nsgenne MeeT MeEXaHUYECKNE NOBPEXAEHNS;

B) usgenue XpaHunocb, TPaHCMOPTUPOBANoCb, MOHTUPOBANOCh MMM 3KC-
nnyaTMpoBanochb C HapyLleHneM TpeboBaHWI 3KCNyaTalMOHHON AOKY-
MEHTaLUun Ha u3genue;

r) 6bino gonyueHo 3amep3aHune (nepexon B TBepAoe ha3oBOe COCTOSAHUE)
KOHTPOSIMPYEMOW XXMUAKOCTU B U3MEPUTENBHOM y4acTke (TpybonpoBoae);

[) OTCYTCTBYET UNnu noBpexaeHa nromba ¢ noBepuTenbHbIM KIeMMOM;

€) u3genuve unu ero cocTaBHasi YacTb nogsepranochb pa3bopke mnu gopa-
OoTkKe;

) rapaHTUsl He pacrnpoCTPaHSIETCS Ha pacxodHble MaTepuanbl U AeTanw,
MMELoLLME OFPaHNYEHHbI CPOK CMYXObI.

NHdopmaumss no cepBMCHOMY OBCNy>XMBaHWIO MpeAcTaBfeHa Ha caunTe
http: www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTunk ynbTpassykoBon «B3JIET MP» wucnonHeHus
YPCB-510V u npegHasHayeH ans nuamepeHusi cpeaHero o6 beMHoro pac-
xoda n obbema HepTM 1 HePTENPOOYKTOB (B TOM YMCrie MasyToB Mpu
TemnepaTtype o1 60 °C), a Takke ApYrMx BA3KMUX XXUAKOCTEN B HANOPHbIX
Tpybonposoaax.

Pacxogomep MOXeT BbINONHATE M3MEPEHUs OAHOHAarnpaBfieHHbIX
NI PEBEPCUBHBIX NOTOKOB XXMAKOCTU B LUMPOKUX AnanasoHax Temnepa-
TYpbl U BA3KOCTU B Pa3fMYHbIX YCNOBUAX SKCNyaTauuun, B TOM YUcne BO
B3PbIBOOMACHbIX 30HaX.

Pacxogomep MoXeT NpPUMEHATBCA B HedTerasoBom, XMMUYECKON,
aTOMHOW, MeTasnlypruyeckon, aHepreTUYeckon n apyrmx otpacnsx npo-
MbILLIIEHHOCTU. PacxogomMepbl MOryT UCMOMb30BaTbCH B COCTaBe WH-
dopMaLMOHHO-U3MEPUTENBHBIX CUCTEM K Komnnekcos, ACY Tl n 1.4.

1.1.2. Pacxogomep-cyeTynk yrnbTpassykoBon «B3JIET MP» wucnonHeHus
YPCB-510V u obecneymBaerT:

- n3mepeHune cpegHero o6bLEMHOro pacxoda Xuakoctu B Tpybonposoae
Ansa noboro HanpaeeHUs NOTOKa;

- onpegerneHne obbema XUAKOCTU HapacTalLwmMM UTOroOM OTAeSNbHO Ans
npsiMoro n obpaTHOro HanpaefeHust NoToka M ux anrebpanyeckon
CYMMbI C Y4€TOM HanpasSieHUsI MOTOKa;

- onpedeneHne TeKyllero 3HadYeHuUsi CKOPOCTM M HarnpaBfieHUs MnoToka
XNOKOCTW;

- [O3MpOoBaHMe npeaBapuTesibHO 3aaHHOro 3Ha4YeHNsa obbemMa XngKkocTu
NN JO3MPOBaHUE B PEXMME «CTapT-CTON» U onpeaeneHne npu 3Tom Be-
NNYNHBI OTMEPEHHOM [03bl, BPEMEHN JO3MPOBAHUS U CpedHero 3Have-
HWS pacxoa B npouecce A03MPOBaHUS;

- BbIBOJ pe3yfbTaToOB U3MEPEHUS B BUAE TOKOBbIX, YACTOTHO-UMMNYbCHbIX
n/Unu NOrM4YeCcKUX CUrHanoB.;

- apXMBUPOBAHME B SHEPrOHE3ABMCUMON NaMATU pPe3ynbTaToB U3MEPEHU
N YCTAHOBOYHbIX NapamMeTpoB;

- BbIBOA4 U3MEPUTENbHOWN, ANAarHOCTUYECKOW, YCTAHOBOYHOW, apXUBHOW U
apyron nHdopmMauum Ha aucnnen nHaukatopa, Yyepes rnocrnenosartesib-
HbI MHTepenc RS-232 nnn RS-485 (no otaensHomy kabento, no tene-
(POHHBIV NIMHUKN CBSA3M, NO paauoOKaHany unm KaHany COToBOM CBA3WU), a
Takke yepes uHtepdenc Ethernet;

- BO3MOXHOCTb MPOrpaMMHOro BBoAa YCTAaHOBOYHbLIX NapamMeTpoB C y4e-
TOM MHAMBMAYasnbHbIX OCOBEHHOCTEN N XapaKTEPUCTUK OOBbeKTa uame-
peHus;

- aBTOMaTU4EeCKNN KOHTPOIb U MHAUKALUUIO HANMYns HeLTaTHbIX CUTyaLuum
M OTKa30B, a Takke 3anncb B COOTBETCTBYHLLME XypHarbl UX BUAa U
ANUTENbHOCTY;

- 3aLUMTY apXUBHbIX U YCTAHOBOYHBIX AaHHbLIX OT HECAHKLIMOHNUPOBAHHOIO
gocTyna.
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1.1.3. JononHUTENbLHO K OCHOBHbLIM (PYHKLMAM B pacxogomepe npeaycMoTpeHa
BO3MOXHOCTb OnpeAerieHns MaccoBOro pacxoia u Macchl paboyen xuna-
KOCTW, 0O3UPOBaHUS MO Macce, a Takke aBTOMaTUYeCKOW KOppeKuuu
YCTAHOBMEHHbIX 3HAYEHUN MNOTHOCTU K BA3KOCTU paboyen XnakocTu
npy 3SMeHeHUW TemnepaTypbl U AasreHus B Tpybonposoae.

1.2. TexHN4YeCKne XxapakTepuCcTUKH

1.2.1. OCHOBHblE TEXHWYECKME XapaKTEPUCTMKM pacxogomMepa npuBeneHbl B

Tabn.1.

Ta6bnuua 1
HanmeHoBaHWe napameTpa 3HayeHne napameTpa Mpum.

1. OwnameTp ycnoBHoro npoxoga Tpybonposoga, DN ot 10 go 5 000
2. Temnepatypa KOHTponupyemom xungkoctu, °C o1 muHyc 30 go 160 Mpum.1
3. Hawmbonbuwee gasnenune B Tpybonposoge, Mla 2,5 Mpnm.2
4. HanpspkeHune nutaHus =24 B Cm.n.1.2.6
5. lMotpebnsemas MmowHOCTL, BT He bonee 12
6. CpefHsast HapaboTka Ha OTKas, 4 75 000
7. CpeaHuin cpok cnyxobl, neT 12

NMPUMEYAHUNA:

1. lonyCcTuMbIN JMana3oH TeMnepaTypbl 3aBUCUT OT UCNOSTHEHUS NPUMEHSI-
eMbIX npeobpasoBartenen anekTpoakyctndecknx (M3A).

2. Mpwu TinoBoM ncnonHeHun BpeaHbix MNIA. o 3aka3y pacxogoMep MOXeT
NOCTaBMATLCA C U3MePUTESTbHBIMU Y4acTkamu 1 BpesHbiMu N3A Ha gas-
neHue go 25 Mrlla.

1.2.2. Pacxogomep obecneymBaeT namepeHne cpegHero o6bemMHoro pacxoga
npw ckopocTn notoka ot 0,1 4o 12 m/c B COOTBETCTBUM C (DOPMYFION:

Q =2,83-103.v-D?,

raoe Q — cpeaHuii 06beMHbI pacxod, M3/y;

V — CKOPOCTb NOTOKa, M/C;

D — BHyTpeHHWU guameTp Tpybonposoaa, MM.

OnpegeneHne obbema NPoM3BOANTCS MPU CKOPOCTU NOTOKa He B6o-
nee 10,6 m/c.

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

1.2.3. Pacxogomep obecneumBaeT MHANKALMIO 3HAYEHMIA N3MEPSAEMbIX Nnapa-
METPOB C pa3psiaHOCTbLIO, yka3aHHoW B [punoxeHun b yactu Il HacTos-
LLilero pykoBOACTBaA.

1.2.4. Pacxogomep obecneunBaeT BbIBOA pe3ynbTaTtoB U3MEPEHUSI C NMOMO-
LLbtO:

- YHUBepcanbHbIX BbIX04oB — 0T 1 fo 5 (no 3akaay);
- TOKOBOro BbixoAa — 1 (no 3akasy);
- nHTepdenca RS-232 (RS-485) — 1,
- nHTepdgenca Ethernet — 1 (no 3akasy).
1.2.5. Pacxogomep obecnevnBaeT xpaHeHue pe3ynbTaToB paboThl B apxuBax:
- yacoBoM — 1440 3anuncen (npeablaywmnx Yacos) — 60 CyTOK;
- cyTouHOM — 60 3anucen (npegblgyLmx CyTOK);

7
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- Meca4HOM — 48 3anucen (NpeablayLumx MecsueB);
- UHTepBanbLHoM — ao 14400 3anucewn;

- fosatopa — 0o 512 3anucen;

- XypHane nosnb3osaTtens — ao 1000 3anucen;

- XXypHanax HelwTaTHbIX CUTyauun U3MepuTernbHOro kaHana — go 512 sa-
nncewu;

- )XypHare HewTaTHbIX CUTyaumi OUCKPETHbIX BbIXOAOB — A0 512 3anucein;
- XXypHane oTka3oB — o 60 3anucen;
- XXypHarne pexumos — o 512 3anucen.

CpoOK COXpaHHOCTN apXMBHOM U YCTAHOBOYHOW MHpOpMaLmn B pac-
Xogomepe npu OTKIMYEHUU BHELLHErO NUTaHus He meHee 1 roga.

1.2.6. OnekTponuTaHne pacxogoMepa OCyLeCcTBNAeTCA CTabunmanpoBaHHbIM
HanpspKeHWEM MOCTOSIHHOIO TOKa HOMMHArbHbIM 3HaYeHneM 13 guana-
30Ha (22-29) B ¢ ypoBHeM nynbcaunin He 6onee +1,0 %. NCToYHKK BTO-
pudHoro nutaHusa ot cetn 220 B 50 'y nocTaBnseTcs no 3akaasy.

1.2.7. YCTONYNBOCTb K BHELLHMM BO34ENCTBYHOLUM (haKkTopam.

TemnepaTtypa oKpyXxatoLLen cpeapbl:

- OANg BTOPUYHOrO M3MmeputenbHoro npeobpasosatens (Bl1) — Temnepa-
Typa Bo3agyxa oT 0 go 50 °C (no 3aka3y BO3MOXHa MnocTaBka MOpPO30-
yCTOM4MBOro ucnonHeHuns Bl Ha guanasoH Temnepatyp ot muHyc 40 oo
65 °C);

- ona BpesHbIxX NM3A — TemnepaTtypa xumakoctn ot mmHyc 30 go 160 °C (B
3aBMCUMOCTM OT ucnonHenuns MNM3A);

- ans yctpownctea cornacytouwero (YC), 6noka kommytauum (BK) — Temne-
paTypa oKpyxatowiero so3gyxa ot muHyc 50 go 85 °C.

OTHOCKTENbHasa BNAXHOCTb OKpYXXatoLLero Bo3ayxa:

- ona BI1, YC — He 6onee 80 % npu temnepatype go 35 °C, 6e3 KoHaeH-
cauuv Bnaru;

- ana MN3A, BK — He 6onee 100 % npu temnepatype go 40 °C, ¢ KOHOeH-
cauuen snaru.

ATtmocdepHoe aasneHue ot 66,0 ao 106,7 klMa (rpynna P2 no FTOCT
P 52931).

CwuHycounganbHas Bnbpaums:

- ansa Bl —rpynna N2 no TOCT P 52931;

- ana NBA, YC, BK — rpynna V3 no TOCT P 52931.
CrteneHb 3awmTtbl no FOCT 14254

- BI, BK cooTtBeTcTBYET KOAY IP54;

- M3A ncnonHeHna B-202, -202, -302, -502, -504 — kogy IP68; NM3A apyrux
ncnosnHeHnn— kogy IP67;

- YC - kopy 1P64.

1.2.8. Pacxogomepbl, NnpeaHasHa4yeHHble AN 06bekToB UCMNOoNb30BaHUSA aToM-
HOW 3HEepPrun, COOTBETCTBYIOT:

a) knaccy 6esonacHocTh 4 (knaccudpukaumoHHoe obosHadeHne 4H) no HI1-
001-15, HM-022-17, HM-016-05 n HIM-033-11;
6) Il kateropum (HIM-031-01) — N0 CENCMOCTOMNKOCTW.

8
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1.2.9. Bug n maccorabapuTHble XapakTEPUCTUKN COCTaBHbIX YacTeN pacxono-
Mepa npuBeeHbl B [NpunoxeHun A.

1.3. MeTponorn4yeckume xapakTepucTuku

1.3.1. MNpegenbl gonyckaeMon OTHOCUTESbHOW MOrpPeLIHOCTU NMPpU N3MepeHnn,
MHOMKaALUMN, permcTpauumn, XxpaHeHum 1 nepegade pesynbTaToB M3mepe-
HUA cpegHero ob6bLEMHOro pacxoga, obbema XUAOKOCTU npu Nobom
HanpaBfieHMM MOTOKA He MpeBbIWAlT 3HAYeHur, onpenensieMbiX Mo
dopmyne:
¢ 0N pacxogoMepoB ¢ nepBuYHbIM NpeobpasoBaTtenem pacxoga (M), ns-
rotoBrneHHbIM AO «B3J1ET», npu noBepke MeTOo4OM HenocpeacTBEH-
HOMO CIIMYEHUS Ha NPOSIMBHOM YCTAHOBKE UIM NPU MMUTALMOHHOW Mo-
Bepke pacxogomepoB ¢ DN Il 6onee 300 MM, Npy TUMOBOM MOHTaXe u
YCNOBMSX 3KCMyaTaunn, ykasaHHbIX B HACTOSALLEM PYKOBOLACTBE:

0,2 o
5=i[1,2+— — npw ucnonb3oBaHun MMM Ha 6a3e NPAMONIMHENHOrO
%

nameputensHoro yvactka (1Y) ¢ BpesHbiMn N3A, ycTaHOBIEHHBIMA MO
anameTpy, u npu mcnonb3oBaHum [N Ha 6asze U-obpasHoro (Tuna
U-koneHo) NY,

roe 6 — npegenbl A4onyckaemMon OTHOCUTESTbHOW norpeLHocTn, %;
V — CKOpPOCTb NOTOKa, M/C;

¢ ons pacxogomepos c 111 Ha 6ase yyacTka gencTBytoLero Tpybonposoaa
nnn 1Y, n3rotoBneHHoro 3akas4ymkom, Nnpn UMMTaLMOHHOM NOBEPKe, Npu
TMMNOBOM MOHTaXe M YCNOBUAX JKCNIyaTaumn, yKasaHHbIX B HACTOSILLEM
PYKOBOLCTBE:

0,2 o
§:i[1,5+— — npw ucnonb3oBaHun [N Ha 6a3e NPAMONIMHENHOrO
%

MY ¢ DN > 50 mm n yctaHoBKe BpesHbIx M3A no guametpy.
NMPUMEYAHUA:

1. MNepBuyHbIA NpeobpasoBaTenb pacxona — 3TO U3MEPUTENbHbIA Y4aCTOK
C yCTaHOBMNEHHbIMU Ha HeM MOA. NamepuTenbHbIN Yy4acToOK — 3TO OTpe-
30K Tpy6bl, NpegHa3HauYeHHbIn ona yctaHoBky MOA.

M3meputenbHbIM y4acTkoMm, usrotoBrieHHbiIM AO «Banet», aBnga-
eTCcq y4acTok TpybonpoBoaa, B TOM 4uicre, AeNCTBYIOLLEro, onpeaene-
HWe NapamMeTpoB KOTOPOro M NOCNEeaYLWMA MOHTaX Ha HEM pacxono-
Mepa BbinonHsaeTca cneunanuctamm AO «BaneTt», B cOOTBETCTBUM C
TpeboBaHUAMM MHCTPYKLMM NO MOHTaxy B12.00-00.00 M.

2. TUNOBOM MOHTaX — MOHTaX, BbIMNONHEHHbIN C cobnogeHnem TpeboBa-
HUA, NPUBEOEHHbIX B OOKyMeHTe «Pacxogomep-cyeTyumk ynbTpasByKo-
Bon «B3JIET MP». UcnonHenne YPCB-510V 4. VIHCTpyKuMa NO MOH-
Taxy» B12.00-00.00 M, B cooTtBeTcTBUM C Tabn.A.1 lNMpunoxeHus A.

3. MNMpepenbl fonyckaeMblX OTHOCUTESbHbIX MOrPELLIHOCTEN pacxogomMepa ¢
NY-x12 B 30He «nepexofHOro» (HeyCTOMYMBOro) TeYEHUS XNOKOCTU He
npesbiwatoT £ 10 %. 3oHa «Nepexo4HOro» TeYEeHUs XUAKOCTU onpeae-
ngetcsa no gopmyne:
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roe v — KMHematmyeckas BsA3KoCTb paboyen xungkoctun, cCT;
DN — tunopasmep NY-012, mm.
1.3.2. MNpegenbl gonyckaemMowm OTHOCUTESNbHOW MOrPEeLLHOCTM U3MEpPEeHns Bpe-
MeHU paboTbl B pasfiMyHbIX pexmnmax He npesbiwatot + 0,1 %.

1.4. CocTtaB

1.4.1. CocTaB pacxogomMepa npu noctaBke — B COOTBETCTBUM C Tabn.2.

Tabnuua 2
HavnmeHoBaHue 1 ycrnoBHble 0603HaYeHUs Kon-Bo MpumeyaHue
1. BTopu4yHbIN n3ameputenbHbli npeobpasoBaTtenb 1 MpumeyvaHne 1
2. NMpeobpasoBaTenb 3NEeKTPOaKyCTUYECKUI 2 [NpumevaHune 2
3. Al3amepuTenbHbIN y4acToK 1 [pumevaHune 2
4. KoMnnekT MOHTaXHbI 1 [Npumevanune 3
5. lMacnopt 1
6. OkcnnyaTtaunoHHas AOKyMeHTaums
- PYKOBOACTBO MO 3Kcnnyartauuu, u. |, Il MNpumevanune 4
- MHCTPYKUMA MO MOHTaXYy
NMPUMEYAHUA.

1. KonnyecTBO cepBUCHBIX MOAYIEN BHELLHMX CBA3en — MO 3akasy.

2. NicnonHeHune — no 3akaay.

3. MNpu TMnoBon noctaBke anvHa kabensa BI1-NMOA — 10 m (2x10 m). Bos-
MOXHa nocTtaska kabenen 6yxTon.

4. JkcnnyaTtaunoHHas AOKYMEHTaUUsa U KapTbl 3akasa Ha AaHHoe u3genve

n Opyryto npoayKumio, Belinyckaemyto goupmont «B3JTET », pasmelLeHsbl Ha
canTe no agpecy www.vzljot.ru.

Tam Xe pasmMelleH nakeT nporpamMmm «YHuBepcasribHbI NPOCMOTP-
LLUMK», BKITHOYAKOLWNA B CBOW COCTaB WHCTPYMEHTAarbHYK MporpaMmmy
«MonuTop B3JNIET-MP (YPCB-510V u)» ans paboTbl ¢ npnbopom no no-
cneposaTtenbHbIM NHTEepdencam RS-232, RS-485 u uHtepdency Ether-
net.

1.4.2. ['o 3aKa3y MOXeT NOCTaBNATbLCS:
- UICTOMHUK BTOPUYHOro nutanus ot cetn 220 B 50 My (Mpunoxenune );
- 6nok kommyTaumm (cm.n.1.6.3.4);
- YCTPOWCTBO cornacyoulee (cm.n.1.6.4).

Ana nuTaHnsa B3pbIiBO3aLLULLIEHHOIO 1 aTOMHOMO UCMOMNHEHWS pacxXo-
pomepa ot cetn 220 B 50 'y noctaBnAeTCs UCTOYHMK BTOPUYHOIO NUTa-
Husa «B3NET UBIM» ncnonHenua VIBIM-24.24 (puc.0.4 MNpunoxenus ).

10
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1.5. YcTpoucTBo 1 paboTa

1.5.1. MpnHUMN paboTbl
1.5.1.1. Mo npuHuMny paboTbl pacxogomMep OTHOCUTCSA K BPEMSA-UMMNYIbCHbIM

ynbTpa3ByKOBbIM pacxogomMmepam, paboTa KOTOpPbIX OCHOBaHa Ha usame-
PEHUN Pa3HOCTM BPEMEH NPOXOXAEHUSN YNbTpassykoBoro curHana (Y3C)
npv pacnpocTpaHeHn Mo 1 NPOTUB NOTOKA XNOKOCTU B TpybonpoBoae.
Oco6eHHOCTBIO YNbTPa3BYKOBOrO pacxogomepa Takoro Tuna siBng-
eTCcH nonepemMeHHasi nogava afekTpPUYEeCKUX 30HAMPYIOLNX NMMYbCOB,
reHepupyembix B, Ha npeobpasoBatenu MN3A1 n MNM3A2 (puc.1).

]
naa1
4 Zi
r\ ‘\ L
R
LEAS
v ' A

||
BN

Puc.1. Cxema npoxoxaeHus Y3C.

Y3C, nany4yaembinn ogHum MNM3A, npoxoanT Yepes ABMXKYLLYICS Mo
TpybonpoBoay XnakocTb 1 BocnpuHnumaetca gpyrum MNMI3A. MNpu gBuxe-
HUW KUOKOCTM MPOUCXOANT CHOC YIbTPa3BYKOBOW BOSIHbI, KOTOPbIN Npu-
BOAUT K UBMEHEHMIO BPEMEHU pacnpocTpaHeHust Y3C: no NOTOKY XKNAKo-
ctn (ot M3A1 k NM3A2) Bpems NPOXOXKAEHNA YMEHbLLUAETCS, a NPOTUB
notoka (ot NM3A2 k N3A1) — Bo3pacTaeT. PasHOCTb BpeMeH Npoxoxae-
H1a Y3C 4epes XnakocTb NO MU NPOTMB NOTOKa NPOMNOpLMOHarnbHa CKo-
pPOCTW NOTOKA V U, cnegoBatenbHo, 06beMHoMy pacxoay Q.

LUndposon cnocob ob6paboTkm npuHnumaembix N3A curHanoB obec-
neymBaeT yCTOMYMBYHO paboTy B yCroBMSAX NOMEX, a Takke ynpoliaeT
HACTPOWKy pacxogomepa npu BBoAE B 3KCNyaTaumio.

1.5.1.2. CKOpOCTb XNOKOCTU, yCpeAHEHHasn BOOMb YNbTPaA3BYKOBOro fy4va, onpe-

JendeTtcd Kak:

C2

= (T, = T, —dT,
V=2 nDge [T~ Tm) =0Tl

rae ¢ — CKopoCTb pacnpocTpaHeHus Y3C B HENOABWXKXHOWN XXNOKOCTH;
D — BHYTpPeHHUN anameTp TpybonpoBoaa;

0 — yron mexay HanpasneHnem pacnpocTtpaHeHna Y3C n nnocko-
CTbt0, NEpNeHANKYNAPHOM ocn TpybonpoBoAaa;

11
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Tn1, Tnz — nONHOE BPEMSA NMPOXOXAEHNA CUrHANa No kaHany namepe-
Hua (B, kabenn ceasu, oba MOA, XnakocTb) Npyu pacnpocTpaHeHum
Y3C no n npoTuB NOTOKa COOTBETCTBEHHO;

dTO — pa3HOCTb BPEMEH MPOXOXAEHUSA CUrHaMNa Npu HENOABMXKHOM
XNOKOCTU (CMELLEHME HyNs pacxogomepa);

N — K03 PMLUMNEHT, 3aBUCSALLMIA OT CXeMbl YcTaHoBKM MNM3A (puc.2):
n=1 — npu yctaHoBke N3A no Z-cxeme nnm B U-KONEHO;
n=2 — npwu yctaHoske [N3A no V-cxewme.

3Ha4veHune pacxoga BblUMCMSETCA B COOTBETCTBUMN C BblpaXKEHNEM:

2
:T[ D .V.K

Q== ‘

rae Kr = vep/v — ruapogmHaMmmnyeckmin Koo uumeHT.

MpapoanHammyecknin KoadPUUMEHT NpeacTaBnseT cobor OTHoLLEe-
HWe cpefHen CKOpPOCTU NOTOoKa XWOKOCTUM B TPyOONpoBOAE K CKOPOCTU
NOTOKa XXMOKOCTU V, yCPEeAHEHHON BAOSb YNbTpa3BykoBOro fyda. OH Bbl-
YMCNSAETCA Ha OCHOBE BBEAEHHbIX 3HAYEHUM LUEPOXOBATOCTUM CTEHOK
TpybonpoBoaa, BSA3KOCTU KOHTPOSIMPYEMOW XMOKOCTWU, BHYTPEHHEro
AnameTpa TpybonpoBoaa, U3BMEPEHHOIO 3HAaYEHNA CKOPOCTMN NOTOKA.

O6bem xuakoctn V 3a MHTepBan BpeMmeHn T onpeaensieTcsi B cOOT-
BETCTBUWN C (POPMYIION:

v=}Q(t)-dt.

M3meHeHune ckopocTu pacnpocTtpaHeHust Y3C B paboyen xngkocTu,
CBSI3aHHOE C UBMEHEHNEM TEMMNEpPATYpbl, AaBNEHUSA U/Unn cocTaBa Xua-
KOCTW, BBMOY HEU3MEHHOMW ANWHbI aKyCTMYECKOro TpakTa, y4uTbliBaeTcs
B npubope nytem onpeaeneHus nosyCyMmbl BPEMEHU MPOXOXOAEHUS
Y3C pacctosiHusa mexgy N3A no n npotne notoka 2T:

_T1+T2
2

T

1.5.1.3. 3HayeHune pacxoga onpenensaeTcs npu BbINOSIHEHUW YCIOBUS:

Qorc £ Q,

rae Qorc — MMHMMAarbHOE 3HaYeHNe pacxoda (HWKHAS oTcedka), M3/y;

Q — Tekylllee 3Ha4YeHne pacxoga, M3/u.

PekomeHayemoe 3HavyeHne HUXKHEN OTCEYKM COOTBETCTBYET CKOPO-
ctv notoka 0,05 m/c.

Ecnun BeinonHseTcsa ycnosune Q < Qore, TO B pacXxogomMepe nsaMepeH-
HOe 3HayeHue pacxoda npupaBHUBAETCSH HYIIO, NpekpaLlaeTcs Hakon-
neHve obbvema, Bblgaya UMMySbCOB Ha YHMBEpPCANIbHOM BbIXOAE, a TOK
Ha BbIXO4e CTaHOBUTCS PaBHbIM HUXXHEMY 3HAYEHUIO AnanasoHa.

12
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Mpu BbINONHEHUM ycroBus Q > Qmax (rAe Qmax COOTBETCTBYET CKO-
poctu notoka 10,6 m/c) namepeHue pacxoga NpoaormKaeTcH, HO npekpa-
LLIaeTCHa HakonneHne n apxmsmpoBaHme obbema, Bblgavya MMMynbCoB Ha
yHMBepCcanbHOM Bbixofe (B MMMYNbCHOM pexume paboTbl), a TOK Ha Bbl-
Xo[e CTaHOBUTCS paBHbIM BEPXHEMY 3HAYEHUIO AMana3oHa.
1.5.1.4. BpesHble [13A ycTaHaBnmBalTCa B OTBEPCTUS B CTeHKax LY.

M3A moryT yctaHaBnuBaTbCs B TpybGonpoBoa Mo crnegylowmm cxe-
mMam (puc.2):

- Z-cxema — [3A pasmelLaloTcsl Ha NPOTMBOMOSIOXHbBIX CTEeHKax LY B
NNOCKOCTKN, npoxoasdilen Baosnb ocn NY (yctaHoBKa «no AnameTpy»);
npy 3TOM curHan oT oaHoro MN3A k gpyromy npoxoauT 6e3 oTpaxeHus
OT BHYTPEHHeW nosBepxHocTn UNY;

- V-cxema — [NOA ycTaHaBnuBaloTCs BOONb OAHON CTeHKN MUY B nnockocTty,
npoxogsiien Baonb ocn NY; npu aTom curHan ot ogHoro N3A nonagaet
K ApYromMmy nocrne oTpaxkeHusi OT BHYTPEHHEN noBepxHocTn NY (npu oam-
HakoBOM 3Ha4yeHun yrna 6 Y3C npoxoauT B ABa pasa 6orbLmi nyTb, 4em
npwn Z-cxeme);

- B U-06pasHbin NY (Trna U-koneHo) — MN3A pasmeltatotcsa B Topuax nps-
Moro otpeska WNY; npu aToMm curHan pacrnpocTpaHseTcs BAOMb OCU MNo-
TOKa.

YnbTpasBykoBoOWn

n3A

YnbTpa3BykoBoOWn YnbTpa3ssykoBou
nyy nyy
a) no Z-cxeme 6) no V-cxeme B) B Y Tnna U-koneHo

Puc.2. Cxembl yctaHoBku NMIA Ha TpybonpoBoae.

MpoaonbHbIN Yron ycTaHOBKU Bpe3HbiX NM3A B npAaMOnuHenHsIn NY
0 (yron mexgy ocbto Bpe3Horo MN3A 1 NnockocTbio, NepneHANKYNAapHOn
ocu TpybonpoBoaa) MOXeT nexaTtb B AnanasoHe ot 20° go 70°, peko-
MeHayemoe 3HadeHne — ~ 45°. Mpu DN > 2000 gnanasoH gonycTuMbIX
3Ha4YeHur NPOoOOSIbHOrO yria yCTaHOBKKM Bpe3Hbix MOA onpegensieTcs
Xapaktepuctmkammn obbekTta pasmeLleHns M.

Bo3amoxHble BapmaHTbl ycTaHoBKM MOA ykasaHbl B Tabn.3.

Tabnuuya 3
Cxema
ycTaHoBKM MOA NY tuna U-koneHo Z-cxema V-cxema
Pacnonoxenue nap M3A Mo OCK NOTOKa no gnametpy
DN LY, mm <50 >50
13
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1.5.2. YcTponcreo
CTpyKkTypHas cxema pacxogomepa npvBefeHa Ha puc.3.

BTopuyHbIn uamepuTesnbHbIN NpeobpasoBarternb

Moaynb o6paboTkm AaHHbIX

Mnara BbluMcnUuTens
Unaukatop |« > - » RS-232
KombuHupoBsaHHbId | » RS-485
Moaysb
» YHMBepC. BbIxon
KnaBuatypa >
————— V— _——— —I___ I T .
| CepBuUCHbLIV Moayrb T I R Bbixoabl
—————— === - CEepPBUCHbIX
> - | I N B mopaynen
Moayn. | Copsvonwiimonyne | | [ ] Mo
BUN ]
A
A
> Mnara namepurens
=24B 7 W \
A J Yy
— N
UcTounnk <|[<|| MepBuuHBbIA
BTOPUYHOIo < ||«
—— oo npeobpa3oBaTenb
T pacxoga
~220B 50 'y

BUTT — ecmpoeHHbIU UCMOYHUK NUMaHusi.

Puc.3. CTpykTypHas cxema pacxogomepa.

Pacxogomep-cyetumnk ynetpassykoson «B3JIET MP» mcnonHeHus
YPCB-510V u cocTouT 13 nepBnYHOro npeobpasoBaTens pacxoga u BTO-
PUYHOIO N3MEpPUTENBHOIO NpeobpasoBaTtens.

MepBu4yHbIM NpeobpasoBaTenb pacxofa npeacrasnset cobown cne-
UManbHO U3rOTOBMEHHbIN U3MEPUTENbHbLIN Y4acToK (OTpe3ok Tpybbl C
npucnocobneHmamu gns yctaHosku NM3A n MoHTaxa B Tpybonposoa) ¢
YyCTaHOBIEHHbIMW Ha HEM napon NOA 13 KoMmnnekTa pacxogomepa.

BoamoxxHO ncnonb3oBaTb B kavyectBe Y gencteytowmn Tpybonpo-
BOJ HaAnexallero kayectsa U COCTOSIHUSA Mocre NOAroTOBKU €ro K MOH-
Taxy MNMOA.

14
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BTOpMYHLIN n3MepuTenbHbLIN NpeobpasoBaTenb COAEPKUT N3MepU-
Tenb, yNpaBnsoLWUn 3NeKTPOaKyCTUYECKMM 30HaupoBaHnem n obpaba-
ThiBAKOLLMA U3MEPUTENbHbIE CUTHASbI, N BbIYUCIIUTENDb, BbIMOMHAKOLWNA
BTOPUYHYHO 06paboTKy M3MEpPUTENBHOM MHOPMALUN N XpaHEeHWE pe-
3ynbTaToB namepeHun. ObMeH faHHbIMK MeXay nnatamu nameputens
N BblMUCINTENS OCYLECTBAAETCA MO BHYTPEHHeMYy WHTepdency RS-
485.

[Ansa obecneyvyeHns BHELLHNX CBA3EWN pacxoqoMepa Ha nrnaTe Bblynuc-
nnTensa yCTaHoBMEH 3MEKTPOHHbLIN KOMOUHUPOBAHHbLIN MOAYIb YHUBEP-
canbHOro BbiIxoAda W nocnegoBaTtenbHbIX MHTepdencoB RS-232 n RS-
485.

Kpome TOro, mo 3akasy Ha nnaTy BblMUCAUTENSA AOMOMHUTENBHO
MOXHO YCTaHOBUTb [0 ABYX 3NEKTPOHHbIX CEPBUCHbLIX MOAYNEn BHELU-
HUX CBA3EN:

- MoAynb 4-KaHanbHbIN YHUBEPCAlibHbIX BbIXOAO0B;
- MOAYfb TOKOBOIO BbIX0Aa;
- Mmoayrnb uHTepdenca Ethernet.

YnpasneHue paboTon pacxogoMmepa n nHankaumsa n3aMepuTenbHOMN,
YCTaHOBOYHOWN, AMarHOCTUYECKON, apXMBHOM MHGOpMaL MM obecneyvnBa-
€TCS C MOMOLLIbIO KnaBmaTypbl 1 rpaddnyeCcKoro XXUaKOKpUCTanimyeckoro
nugukatopa (KKN). KK obecneumBaeT BbIBOA YETbIPEX CTPOK anda-
BUTHO-LMppoBon nHpopmauumn npu 20 cumBonax B ctpoke. Nepuoa 06-
HOBIIEHUA TeKyLlen nHpopmaummn Ha akpaHe KK coctasnsieTt 1 c.

1.5.3. Buabl ncnonHeHumn

B 3aBucumMoCTH OT ycroBui npumeHeHust npubopa Ha obbekTe BO3-

MOXXHa NOCTaBKa pacxo4OMEpPOB CneaytoLwmX NCNONMHEHNIA:
- MOMEXO03aLUNLLEHHOTO;
- B3PbIBO3aLLULLEHHOIO;
- MOpPO30YCTONYNBOTO.

MomexoycTonumBoe ucnonHeHme obecnevnmBaeTcs WCMNONb30Ba-
HHuemMm cummeTpudHon ceasm Bl ¢ NBA ¢ noMmoLLbo YCTPONUCTBa cornacy-
towiero (puc.A.4).

B3pbiBO3aLmLLEHHOE NCNONHEHNE pacxogomMepa B COOTBETCTBUM C
rnason 7.3 «[lpaBun yCTpoONCTBa 31IEKTPOYCTAaHOBOK» obecneymBaeTcd
ykomnnektoBaHmem ero NOA mnckpobeszonacHoro mMcnosiHeHuss u 6no-
Kamu nckposawmTtHeimu (BU).

YpoBeHb B3pbIBO3aLUTHI — «0COO0B3PLIBOOE30MACHbINY.

Bua B3pbIBO3aLwmMThl — «MckpobesonacHas anekTpudeckas Lenby.

MapkupoBka B3pbIBO3aLLUTDI:

- M3A — «OEx ia Il BT6...T3 X»;
- BU — «[Ex ia] lIB».

OnuvcaHve B3pbIBO3ALULLEHHOIO UCMOSTHEHUS pacxogoMmepa, ero
MCNOSb30BaHMSA MO HAa3HAYEHMIO, TEXHNYECKOTO OOCNY>XMBAHUA U T.4. U3-
NoXeHO B AOKymMeHTe «Pacxogomep-cyeTuuk ynbTpassykoson YPCB.

B3pbiBo3aluieHHoe ucnonHeHne. PykoBOACTBO MO 3KCnnyatauumny.
B60.00-00.00 P3.

15

S EsaeT



Mopo30oycTon4nBoe UCMNONHEHNE pacxogomepa MOXeT JKCnyaTu-
poBaTbCS Npu OTpULATENBHOM TeMnepaType OKpyXarLlero Bosgyxa ao
MuHyc 40 °C. Npu aTOM He npeagycMaTpmBaeTCs UCMONb30BaHME XNOKO-
KpUCTannmMyeckoro MHAMkKaTopa u knaemaTtypbl npubopa.

1.5.4. YpoBHM gocTyna
1.5.4.1. B pacxogomepe npeaycMOTpeHbl TpU YPOBHS JOCTYNa K YCTaHOBOYHbLIM
N KannBpPOBOYHLIM NapameTpam.

YpOBHM JOCTYNa OTNNYATCA COCTaBOM UHOMLMPYEMOW Ha aucnee
NHpopMaLnKn, BO3MOXHOCTSAMMU MO U3MEHEHUIO YCTAHOBOYHbIX, Kannbpo-
BOYHbIX NapaMeTpoB pacxofgomepa M obo3HayalTCcsa Kak pexnmbl PA-
BOTA, CEPBV/C n HACTPOWIKA.

HasHauyeHune pexxnmos:

- HACTPOWKA — pexvmM HacTPONKI 1 MOBEPKU;
- CEPBUC — pexum noaroToBKM K 3KCNyaTauuu;
- PABOTA — akcnnyaTtaumoHHbIN PeXuM (pexxnMm rnonb3oBartens).

Pexxumbl oTnn4aroTca ypoBHEM JOCTyNa K MHbopmauumn (MHAMLMpPY-
€MOoN Ha gucnnee u/vnn nepegasaemon no nHrepgencam RS-232, RS-
485, Ethernet) 1 BO3MOXHOCTAMM MO U3MEHEHUIO YCTAaHOBOYHbIX Nnapa-
MEeTpPOB pacxogomepa.

HanbonbLurmy BO3MOXHOCTAMMU obnagaeT pexxum HACTPOWKA. B
9TOM pexunme NHONLMPYHTCS BCE NapaMeTpbl U BO3MOXHa Moanduka-
UM BCEX YCTAHOBOYHbIX NapamMeTpoB. HaMeHbLNMM BO3MOXHOCTAMM
obnapaet pexum PABOTA.

YnpasneHne paboTon pacxogomepa B pasfiMyHbIX pexXmmMax MoXeT
OCYLLECTBNATLCSA C KnaBnaTypbl M OpPraHn3oBaHO C NMOMOLLbIO CUCTEMBbI
MEHIO M OKOH Pa3HOro ypoBHS, oTobpaxaembix Ha gucnnee. MNopsgok
yrnpaBreHus, cuctema MHaMKauumn, B3anMOoCBA3N MEHIO 1 OKOH, a Takxke
Tabnuupl NapameTpoB, MHAULMPYEMbIX Ha aucnnee, NpMBeaeHbl B Ya-
ctu |l HacTosLero pykoBoacTtea.

YnpaenaTtb paboTon pacxogoMepa MOXHO Takke Mo uHtepgencam
RS-232, RS-485, Ethernet.

1.5.4.2. Pexxum paboTbl 3agaetcs kKoMOUHaUMen Hanmuus / OTCyTCTBUSA 3aMblka-
HUS C MOMOLLIbIO NEpPEMbIYEK KOHTAKTHbIX Nap J3 n J4, pacnonoXeHHbIX
Ha cyb66mnoke 06paboTkM AaHHbIX.

CooTBeTCcTBME KOMOMHAUMIN pexxumam paboTbl NpuBeaeHo B Tabn.4,

rae « + » — Hannume 3amblKaHUst KOHTAKTHOW Napbl, @ « - » — OTCYTCTBUE

3aMbIKaHUA.
Tabnuua 4
Pexum paboTbl JIEOHTaKTHaﬂ napJa4 HasHaueHune pexuma
PABOTA - - QkennyaTaums
CEPBUC i + lNogroToBka
K aKcnnyaTtaumu
HACTPOWKA + - Hactpoiika
16
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1.5.4.3. Pexxum PABOTA — aTO pexum aKcnnyatauum pacxogomepa Ha obbekTe.

B pexnme PABOTA nonb3oBaTenb MMeeT BO3MOXHOCTb npocmarT-
puBaThb:

a) usmMepsiemMble 3Ha4YeHUs napameTpoB: 06 BEMHOIo (MaccoBOro) pacxoaa,
06bemMoB (Macc), HaKONSIEHHbIX NPU NPSAMOM 1 0OpaTHOM HarnpaBfeHUN
NOTOKa, a Takke nx anrebpanyeckor CyMmbl, CKOPOCTU ABMXKEHUS Xna-
KOCTW;

6) cogepXXmmoe apxvMBOB W XXYPHAaroB (3a MCKMOYEHNEM XXypHarnoB peru-
CTpauumn M3MEHEHUIN PEXMMOB U 4ENCTBUIN NONb3oBaTeENs);

B) KOHOUIYpaLMOHHbIE MApaMeTPbl: PEXUM Nepexoda NpUBopHbIX YacoB Ha
«3UMHee»/«NeTHee» BPEMS, TUMbl YCTAHOBIEHHbLIX CEPBUCHbLIX MOAYyNew
N XapaKTepUCTUKN BbIXOA0B;

r) napameTpbl paboThbl:
- NoKa3aHnsA NpMOOpPHbIX YacoB;
- NapamMeTpbl CBA3M MO MHTepdencam RS-232, RS-485, Ethernet;
- BpEMS Havarna v NpoAoIIKUTENbHOCTb HewTaTHbIX cutyaunn (HC);
- CfloBa COCTOSIHUS U3MEPUTENBHOIO KaHarna 1 BbIXO40B.

B pexume PABOTA nonb3oBaTenb MMEET BO3MOXHOCTb 3adaBaTb
3Ha4YeHus 403 M BbINOSMHATL Npoueaypy A03MPOBaHUS; yCTaHaBNMBaTb
napameTpbl paboTbl No MHTepdgencam RS-232, RS-485, Ethernet: ceTe-
BOW agpec npubopa, CKOpoCTb paboTbl, ANUTENBHOCTb 3a4EPXKKN, Nay3bl
nT.0.

1.5.4.4. Pexxum CEPBUC — 3710 pexxum noAaroToBKM pacxogomMepa K aKkcnnyarta-
UMK Ha obbekTe.

B pexxume CEPBUNC gononHUTenbLHO (MO OTHOLIEHUHIO K pexumy PA-
BEOTA) BO3MOXHO:

a) npocMaTpmBaTh XypHarbl perucTpauum M3MeHEHNN PEXNMOB U XypHar
JEeNCTBMIA NoNb3oBaTenNs;

6) npocmaTpuBaTb U UBMEHSTD:
- NapamMeTpbl NEPBMYHOIO NpeobpasoBaTens pacxona;
- NapameTpbl 06paboTKkn pesynbTaToB U3MEPEHUS;
- TEXHONOrn4Yyeckme napameTpsbl;
- eQuHULBI 3MepeHns obbemMHoro pacxoga (oobema) [M3/4; m3/c; n/mMyH
(m3; n)];
- eOVHNLbI U3BMEPEHUS MACCOBOro pacxoga (maccol) [T/4; T/c; Kr/MuH (T;
Kr)];
- TUMbI U 3HAYEHMA NapamMeTPOB MOAYNEN BHELIHNX CBA3EN;
- HACTPOWKM MHTEPBAribHOrO apxuBea;
- NOKa3aHns NpUBOPHbLIX YaCOB;
- pexnm nepexona NPUBOPHbBIX HaCoB Ha «3MMHEE»/«NeTHeE» BPeEMS;
B) OCYLLECTBNATb Nepexoq Ha pexum onpeneneHnsi MacCoBbIX NapameT-
poOB;
r) npoBOANTb KanmbpoBKy Ha 06bekTe;
A) 06HYNATb CYEeTYMK 06 BHEMOB;
€) NpoBOAMTb MHULManNu3auuno npnbopa;
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) OYMLLIATL XKypHarbl (32 UCKIIYEHNEM XXypHana permctpaumm U3aMeHeHui

PEXMMOB) 1 apXMBbI.

1.5.4.5. B pexxume HACTPOWKA BO3MOXHO MpocMaTpnBaTh 1 MOAMMULIMPOBATH

BCe napameTpbl 6e3 UCKIMYEHMS.

B pexume HACTPOWKA pononHutenbHo k pexumam PABOTA u
CEPBWC moxeT npon3BoanTbCS:

- NoBepKa pacxoaoMepa;
- 3an1cb B NaMsiTb 3aBOACKOro Homepa npubopa.

1.5.5. BHewHue cBA3M
1.5.5.1. locnepoBaTtesnbHble MHTEPGENCHI

MocnepoBaTenbHble UHTepdenchl RS-232, RS-485 n uHTepdernic
Ethernet no3sonsoT ynpasnsaTb NpbopoM, CHYNTLIBATL U3MEPUTESBHYIO,
apPXMBHYH0, YCTAHOBOYHYIO M ANArHOCTUYECKY MHpopMaunio, moamndm-
UMpoBaTb YCTAHOBOYHble napameTpbl. [locnegoBaTenbHble WHTEpP-
dencbl RS-232 n RS-485 nopaepxmeatot npotokon ModBus (RTU Mod-
Bus 1 ASCII ModBus), NpuHATLINM B Ka4eCcTBe CTaH4apTHOro B npubopax
dupmbl «BIJET».

NHTepdenc RS-232 moxeT ncnonb3oBaTbCsa ANsl HENOCPEACTBEH-
HOW CBSA3M C NepcoHanbHbIM KomnbtoTepoM (M1K):

- No kabento (Npu AnNuHe NMHUK cBA3KN 4o 15 m);

no TenedOHHON NUHUK (C NOMOLLbI0 TeNedOHHOro Moaema);

no pagnokaHany (C MOMOLLbO paguomoaema);

no nuHun umdgposon ceasm ctaHgapta GSM 900/1800 MI'y ¢ nomoLwbto
apgantepa cotoBou cBa3n «B3JIET AC» ucnonHenns ACCB-030.

[anbHOCTb CBA3M MO TenedOHHOM NTIMHUN, paguoKaHany unv kaHana
COTOBOW CBA3M ONpeaensieTCcs UxX XxapakTepucTukamm.

NHTepdenc RS-485 obecneunBaeT cBA3b No kabento B rpynne u3
HEeCKonbKUX aboOHEeHTOB, O4HMM U3 KOTOPbIX MOXeT 6bITb 1K, npn gnvHe
nHum cBsasu go 1200 m.

MopkntoveHne agantepa cotoBon cea3nm ACCB-030 k nHtepdency
OAMHOYHOro Npmbopa unn K NMHUKM CBA3M rpynnbl NPUbopoB AaeT BO3-
MOXHOCTb NepeaaBaTb MHAOPMALMIO MO KaHany COTOBOW CBS3U, B TOM
yncne u B VIHTepHeT.

Mcnonb3ysi kaHan COTOBOW CBSA3NM MOXHO Ha ©ase mMporpammMHOro
komnnekca «B3JIET CIl1» opraHu3oBbiBaTb AMCNETYEPCKYD CeTb AMns
MHOMMX OOUHOYHbIX U FPpyNn NPUBOPOB Kak OAHOTUMHbIX, TaK U pa3HOTUN-
HbIX MO Ha3HaYeHuto.

CkopocTb 06bmeHa no nHrepgencam RS-232 n RS-485 (ot 1200 go
115200 bog), a Takke napameTpbl CBA3WM YCTaHABNMBAKOTCH Nporpam-
MHO.

BHUMAHMUE! He donyckaemcsi 0OHO8peMeHHOe UCoJib308a-
Hue uHmepgetcos RS-232 u RS-485.

WHTepdenc Ethernet ncnonbayetca ans ces3m npMbopoBs B fOKanb-
HOW CeTn, a Takke MOXeT UCMNONb30BaTbCA ANd oOMeHa AaHHbIMY Yepes
MHTepHeT mexay npubopamm nokanbHOM CETU 1 yaaneHHbIM KOMMbioTe-
poMm (komnbtoTepamm). OGMEH OCyLLLECTBNAETCS Yepes L3 NTOKanbHOM
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ceTn, nmerwwmn cobctBeHHbIN (rnobanbHbin) IP-agpec. Npu obmeHe
AaHHble yrnakoBbIBalOTCS B CTek npoTokosioB Ethernet / IP / UDP / TFTP
/ ModBus. NoagaepxmBaeTtca Takke npotokon ARP (Ethernet / ARP), Ko-
TopbIn ucnonedyetca ana onpegeneHns MAC-agpeca ysna no IP-
aZipecy 3anpoca.

1.5.5.2. YHuBepcarnbHble BbIXOAabl

Pacxogomep B 3aBUCMMOCTU OT HanMyus CEPBUCHOIO Moaynsa yHU-
BepcarbHbIX BbIxo4oB (cM. n1.1.6.1.3) moxeT nmetb 1 unn 5 ranbBaHu4ye-
CKM pa3Bsi3aHHbIX YHMBEpPCasibHbIX BbIXOAOB.

HasHadeHns1 yHuBepcarnbHbIX BbIXOOO0B, pexuMbl paboTbl, napa-
MEeTPbl BbIXOAHbIX CUTHAMOB, a TakKe OTKIYEeHE BbIXOAOB 3a4aloTcs
nporpaMMHbIMKU yCTaHOBKamMu. BO3MOXHble 3Ha4YeHUs YCTaHOBOK AJ1S
pasfiMyHbIX PEXNMOB NpmBeaeHbl B Tabn.b.6, b.7 yactu |l HacTosdwero
PYyKOBOACTBA.

Cxema OKOHeYHOro kackaja BbIXO[O0B U onncaHue ero paboTbl Npu-
BeaeHo B NpunoxeHun b.

e B yacTtoTHOM pexnme paboTbl HA OTKPbLITLIM BbIXOA BblAAaeTCst UMMNYbC-
Has NocnegoBaTeNbHOCTb TMMA «MeaHapP» CO CKBaXHOCTbIO 2, YacToTa
crnefoBaHUs KOTOPOW NponopumMoHanbHa TeKyLeMy 3Ha4YeHuIo pacxoaa.
BoamoxHO mMaclwtabupoBaHue paboTbl HaCTOTHOrO BbIXoA4a MyTeM npo-
rPAMMHON YCTaHOBKM 3HA4Y€HUS MaKCMMaribHOM 4acToTbl paboThbl Bbl-
xoaa Fmake, KO3 hmumeHTa npeobpasoBaHuns Bbixoga KP, a Takke HMX-
Hero Qun 1 BepxHero Qen MOPOroBbIX 3HAYEHU pacxoda, COOTBETCTBYO-
wmx yactoTte 0 'y n Fuake Ha Bbixoae. MakcnmanbHO BO3MOXXHOE 3Ha4e-
HUe Fmake — 3000 Fu.

¢ B nmnynbcHOM pexume paboTbl Ha OTKPbITLIN BbIXOL, KaXOyt CEKyHAY
Bbl4aeTcs nayka MMMNynbCcoB, KONMMYECTBO KOTOPbLIX C Y4€TOM Beca UM-
nynbca Ku COOTBETCTBYET 3Ha4YeHUI0 06beMa, U3MepeHHOMY 3a npeabl-
Aywyro cekyHay. MakcmmanbHO BO3MOXHasi YacTtoTa crnegoBaHust UM-
NynbCOB B Nayke (Tuna «MmeaHap» CO CKBaXKHOCTbIO 2) — 500 Iy,

e [1ns npaBunbHoM paboTbl YHMBEpPCAlnbHbLIX BbIXOAOB B pacxogomepe
npeaycmoTpeHa npouegypa aBToMaTU4ecKoro pacyeTa koaddpuumneHTa
KP (umn/m3, umn/n) B 4acTOTHOM pexume 1 Beca umnynbca Ku (M3/umn,
n/vmMn) B UMNyrnbCHOM pexume. [pu namepeHum MaccoBbIX NapameTpoB
pasamepHocTb KP (nmn/T, umn/kr), Ku (T/umMn, kr/vumn).

Pacder KP npousBogutca no 3agaHHbIM MNoSfib3oBaTesieM 3Hade-
HUAM Qen M Qun N MAKCUMarnbHOMY 3HAYEHUIO YacTOTbl Fuake, pacyeT Ku
— No 3agaHHbIM Qen M ANUTENBHOCTU BbIXOAHbIX MMMYMbLCOB T B AMana-
30He o1 1 go 500 mc.

¢ B nornyeckom pexxume Ha BbIXo4e Hanuuuio cobbiTna (Mnu ero onpeae-
NEHHOMY COCTOSIHWIO) COOTBETCTBYET OAWMH YPOBEHb 3JNEKTPUYECKOro
curHana, a oTCyTCTBMIO COObITUSA (MU MHOMY €ro COCTOSIHWUIO) — ApYrow
YPOBEHb CUrHana.
lMporpaMmHO Ons BbIXO4a B JIOTMYECKOM PEXUME YCTaHOBKOW 3Ha-
YeHNs1 BbICOKUM NN HU3KWUW 3aaeTCH aKTUBHbIN YpOBEHb curHana (Ak-
TUB. YP.), T.€. YPOBEHb CUrHana, COOTBETCTBYIOLLMIA HAaNM4Yn0 cobbiTus.
OneKTpunyeckne napaMeTpbl YPOBHEN CUrHana ykasaHbl B [punoxeHun
b.
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Mpn HeobxoaMMOCTU MOXeT ObiTb HasHa4yeHo cpabaTbiBaHWE Bbl-
Xo[4a B NIOrMYECKOM pexumMe no 3agaHHoMy 3HavyeHuto BepxHen (Q>Qey)
nnun HWxHen (Q<Quy) yCTaBKu No pacxony.

e [py NpoBeAeHUN 4O3NPOBAHUS NapamMeTpbl CUrHana, NocTynaroLlero Ha
BbIXOA, ONPeAensitoTCs Pexumom paboTbl (MMMYMbCHBIA UK noruye-
CKWIA) YHMBEPCANbHOrO BbIXoAa.

Ecnn yHMBepcanbHbIi BbiIXo4 paboTaeT B MMMNYNIbCHOM pPeXUMe U
AN Hero 3aaHo HasHadeHue Mapam. <Umn. Ao3 1>, To N0 OKOHYaHMIO
[103MPOBaHUS Ha BbIXOZ BblOAETCS OAMH MMMNYIbC 3a4aHHON ANUTENbHO-
CTW.

Ecnn yHuBepcanbHbI Bbixog paboTaeT B NOrMYECKOM pexume, 1O
YPOBEHb CUrHana Ha BbIXxo4e U3MeHSAEeTCs B MOMEHT Hayana n B MOMEHT
OKOHYaHUA LO3MPOBaHMS.
1.5.5.3. TokoBbIN BbIXOA

ToKOBbIM BbIXO4 MOXET ObITb peann3oBaH C MOMOLLBbI CEPBUCHOIO
MOAYNsi TOKOBOro BbixoAaa. HasHaveHne n napameTpbl paboTbl TOKOBOro
BbIxoga Ha 6a3e cepBMCHOro MOAyNs yCTaHaBNMBAKTCA NPOrpaMmmHo.
Bo3MOXHble 3HA4YeHUs1 yCTaHOBOK NpuBeaeHbl B Tabn.b.6, 6.7 yactu I
HaCcTOsILLEero pykoBoacTBa.

ManbBaHW4YeCKN pasBs3aHHbIN TOKOBbIM BbIXO CEPBUCHOIO Moayns
MOXeT paboTaTb B 04HOM M3 Tpex aAmanasoHos: (0-5) MA, (0-20) MA nnn
(4-20) MA.

HomuHanbHas ctatndeckas xapakrepucTuka TOKOBOro Bbixoaa

Qv = QHI‘I +(QBI'I _QHn)'IIBHx%

Makc ~ 'MUH
)

roe Qv — namepeHHoe 3HadeHue pacxoaa (M3/4; m3/c; n/MuH);

Qun — 3aaHHOE 3HA4YEeHME HWXKHEro nopora nNo TOKOBOMY BbIXOAY,
cooTBeTcTBytowee lww, M3/4; M3/c; N/MUH;

Qsn — 3a4aHHOE 3HAYeHMe BEPXHEro nopora no TOKOBOMY BbIXOAY,
COOTBETCTBYOLEE Imakc, M3/4; M3/C; N/MUH;

lsuix — 3HAYEHME BbIXOAHOrO TOKOBOrO CUrHama, COOTBETCTBYHOLLEE
N3MEPEHHOMY 3HAYEHMIO pacxoaa, MA;

[ — MUHUManbHOE 3Ha4YeHne ananasoHa paboTbl TOKOBOrO Bbixo4a
(O nnu 4), MA;

Ivake — MaKCUManbHOe 3Ha4eHne amManas3oHa paboTbl TOKOBOrO Bbl-
xoaa (5 vnn 20), MA.

TokoBbIn BbIXxo B AManasoHax pabotbl (0-20) MA nnu (4-20) MA mo-
XeT paboTtaTb Ha Harpy3ky conpoTtueneHmem go 1 kOwm, B AgnanasoHe
(0-5) MA — oo 2,5 kOwm.

HasHayeHne u napameTpbl AaHHbIX TOKOBOrO BbiXOAa onpeaens-
IOTCS1 HACTPOMKaMM COOTBETCTBYIOLLLENO YaCTOTHOIO BbIXOAA.

Honyctumas anuHa kabens cBs3n No TOKOBOMY BbIXOAy onpenens-
€TCH CONPOTUBNEHMEM NIMHUN CBA3WN U BXOLHbLIM COMPOTUBIIEHMEM MPU-
€MHMKa TOKOBOro curHana. Cymma conpoTMBREHWIA He OOMKHa npeBbl-
LaTb YKa3aHHOrO COMPOTUBIIEHUSA HArpy3Ku.
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1.5.6. Pernctpauus pesynbtaTtoB

1.5.6.1.

PesynbTaTbl U3MEPEHUN U BbIYMUCIIEHUI 3aMUCLIBAOTCA BO BHYTPEHHME
apXuBbl: YaCOBOW, CYyTOYHbIN, MECSYHbIA, UHTEpPBasibHbI U apXMB 03a-
Topa.

YacoBon, CYTOYHbIN U MECHAYHbIA apXMBbl UMEKT OAUHAKOBYHO

CTPYKTYPY.
Fny6V|Ha apXmnBOB COCTaBJIAET.

- yacosoro — 1440 3anucen (NpegblgyLMX Yacos);
- cyTo4Horo — 60 3anucen (NpeablayLWwmnx CyToK);

Mecsa4Horo — 48 sanucen (npeablayLwnx MecsaueB);

nHTepBarnbHoro — 14400 3anucen (NpeablayLmMx MHTEPBArioB apXmBMpo-
BaHuWSA).

AnuTenbHOCTb MHTEpBana apxmMBMpoOBaHNA MHTEPBAaNbHOro apxmea
MOXET yCTaHaBNMBaTbCA B Npedenax ot 5 cekyHa Ao 2 4yacos BbIGOpOM
PUKCUPOBAHHbBIX 3HAYEHNNA.

B ogHou 3anucn oukenpyroTcs 3HadYeHus crenyowmx napamMmeTpoB:

- V+ [M+] — cymmapHbi o6bem [Macca) npy npsiMOM HanpaBneHum noToka

3a MHTepBan apxusupoanus, M3 (n) [T, (kr)];

V- [M-] — cymmapHbIn o6bemM [Macca] npu obpaTHOM HanpasrieHuu Mno-
TOKa 3a MHTepBan apxusuposaxus, M3 (n) [T, (kr)];

- 2V [ZM] — cymmapHbIn 06beM [Macca] ¢ y4eTOM HanpaBneHus noToka 3a

NHTepBsan apxmeupoBaHus, M3 (n) [T, (kr)];

- Tl1p — BpeM4d npocTtod, ¢ — B HaCcoBOM apxmse, 4HaC:MUH — B CYTOYHOM U

MECSYHOM apxuBax; B UHTepBanbHOM apxuee Tnp He ukcupyeTtcs.

NHOonkaumns 3Ha4YeHUIn apxXMBUPYEMbIX MapameTpoB COMpPOBOXAa-
eTcs 0603HaYeHNEM MHTepBana apXMBUPOBaHUS:

- AaTbl 1 Yaca — AN YacoBOro apxuBea;
- AaTbl — AN CYyTOYHOro apXmBa;
- Mecsila 1 roga — Anst MECAYHOro apxmBa;

AaTbl U BDEMEHM OKOHYaHUS UHTEpBana apXUBUPOBaHUSA — AN UHTEp-
BaslbHOro apxmea.

[na kaxgoro apxuea npegycMoTpeHa npoueaypa novcka tpebye-
MOW apXMBHOW 3anuncu.

1.5.6.2. ApxuB gosaTopa npegHasHayeH Anis 3annucy napameTpoB No peasyrnbTa-

TaMm J03MpOoBaHUSA N MOXET cofepxaTb 40 512 3anucen. Kaxxgasa sanucb
COOEPXKUT:

- AaTy U BpeMd Ha4asna go3npoBaHuA;

V3 [M3] — 3agaHHOe 3HayeHue oGbeMHol [maccoBoi] oosbl, M3 (n) [T,

(k)];

- VA [Ma] — oTMepeHHoe 3HaveHrne oGbeMHol [MaccoBoit] Ao3bl, M3 (1) [T,

(kr)];

- Tp — Bpemsa Habopa ao3sbl, C;
- AaTy 1 BpeMs OKOH4YaHWsi Habopa Ao3bl;

Qcp — cpeaHu ob6beMHbIN [MaccoBbI] pacxod B npouecce 4o3vpoBa-
HUSA, M3/4 (N/MUH) [T/4 (Kr/MUH)].
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1.5.6.3. l3amMeHeHne 3Ha4YeHN yCTaHOBOYHbIX NapamMeTpoB (PUKCUPYIOTCS B Xyp-
Hane nonb3oBaTens, KoTopbin MoxeT cogepxaTb A0 1000 3anucen. B
XypHarne ukcmnpyeTcs:

- JaTa 1 BpeMsa npoussegeHHon Mmoamdurkaumm;

- HaMMeHOoBaHMe MoanLMpyemMoro napameTpa;
- 3Ha4YeHne napamMeTpa 4o MoauduKaLmu;

- 3HaYeHne napameTpa nocne moamdukaunm;

- NOPSAKOBbLIN HOMEP 3anncu.

1.5.6.4. lameHeHune pexuma paboTbl npubopa uKCMpyeTCcsl B XXypHarne pexu-
MOB, KOTOPbIN MOXET cogepxaTtb 4o 512 3anucen.

B XypHarne pexvumoB uKcupyeTcs:
- MOPSALKOBbLIA HOMEP 3anucu;
- HAMMEHOBaHME YCTaHOBMNEHHOrO pexnma paboTtbl Npnbopa;
- Aata 1 BpeMsi yCTaHOBKUN pexunma.

1.5.6.5. HewTaTHbIE CUTYaUMn 1 OTKa3bl, BO3HMKatlOLLMe B rnpouecce paboTbl pac-
xogoMmepa, PUKCUPYIOTCA COOTBETCTBEHHO B XypHare HelTaTHbIX CUTY-
auMm U3MepuUTEerbHOrO KaHarna, >XypHane HewTaTHbIX CUTyauun auc-
KPeTHbIX (yHMBEpcanbHbIX U TOKOBbIX) BbIXOAOB W XXypHane OTKa3oB.
XKypHanbl HelwTaTHbIX CUTYyaunin MOryT cogepxatb 0 512 3anucen, xyp-
Han oTtkasoB — Ao 60 3anucen.

B XypHanax HewTaTHbIX cUTyauumn pukcmpyeTcs:
- NOPSIAKOBbLIN HOMEP 3anncu;
- HAMMEHOBaHMe HeLTaTHON CcUTyauuu;
- fata u Bpemsi Hadyana HC;
- anutenbHocTb HC (Yackl, MUHYTbI, CEKYHAbI);
- AaTa 1 BpemMsa okoH4aHus HC.
B XypHane oTkasoB oMKkcupyeTcs:
- NOPSIAKOBbLIN HOMEP 3anncu;
- HAaMMEeHOBaHWe 0TKa3a;
- JaTa 1 BpeM4 HacTynfeHus oTkasa.
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1.6. CocTaBHbIe YacTu nsgenus

1.6.1. Bropn4iHbIN nameputenbHbIA Npeobpa3oBaTenb
1.6.1.1. ®yHkumm Bl

BTOpMYHbLIN M3MepuTenbHbIN NpeobpasoBaTenib NPeacTaBnseT co-
6o MUKPOMPOLIECCOPHBIN M3MEPUTENBHO-BLIYUCTIUTENbHBIA BOK MO-
AYNbHOW KOHCTPYKUMUW, BbIMNOSTHAOLWNI criegyowme pyHKUnn:
30HAMpPOBaHWE NOTOKa, NpuemM n 0bpaboTKy CUrHanoB, MOSTyYEHHbIX OT
M3A;
onpegereHne 3Ha4eHun naMepsieMblx NnapameTpos;
apxvMBUpOBaHME U XpaHeHWe B SHEepProHe3aBMCUMOM NamMsaTu pesyrbTa-
TOB U3MEPEHUIN U BbIYUCIIEHNIN, YCTAHOBOYHbLIX NapaMeTpoB U T.M.;
BbIBOA M3MEPUTESNbHOW, apXMBHOW, ANArHOCTUYECKOM U YyCTaHOBOYHOW
nHdpopmauumn Ha aucnnen XXKN n yepes nHrepgencel RS-232, RS-485,
Ethernet;

BbIBOJ, M3MepUTENbHOM MHOPMaLMK Yepe3 YHUBepCcarbHble u/unm To-
KOBbl€ BbIXOAbl;

aBTOMAaTUYECKUI KOHTPOIb U MHOUKALMIO Hanuuns HeucrnpaBHOCTEN U
HelTaTHbIX CUTyaUuin B pacXoaoMepe;

3alUMTY OT HECaHKLMOHMPOBAHHOIO AOCTYNa K apXMBHbLIM U YCTaHOBOY-
HbIM AaHHbIM.

1.6.1.2. KoHcTpyKkuma BI

BHewHnn sua Bl npuBegeH Ha puc.A.1 MNMpunoxeHna A.

Bl coctonT 13 Tpex yacten (KOHCTPYKTMBHLIX MOAYNEN): NULEBOW
yactTn — moaynsa o6paboTku AaHHbIX, CpeaHen YacTu — MOAY st BCTPOEH-
HOro UctoyHmka nutaxms (BUIM) n ocHoBaHMs — MOHTaXXHOrO MOAYIS.

Mopgynb 06paboTku aaHHbIX BT cogepxuTt nnatbl nameputens v Bbl-
yncnuTens. Ha nuueson naHenun mMoayns HaxXoOAaTCA XUOKOKpUCTanun-
YeCcKuUr nHauKaTop 1 Krnasuatypa.

Mogyns BUIN BTOpMYHOro nameputenbHoro npeobpasosaTens co-
AEPXNUT NnaTy BCTPOEHHOrO MCTOYHUKA NUTaHMsA. Ha HXKHEN NnocKoCcTH
kopnyca moaynst BUI pacnonoxeHa knemma 3almnTHOIO 3a3eMneHuns m
TEXHOMNOMMYECKNUN pasbeM.

Mogyns BUIT Bmecte ¢ mogynem obpaboTku OaHHbIX, coeuHsie-
Mbl€ 3NEKTPUYECKM MHOTOXMUIBbHBbIM LUNENEOM U KOHCTPYKTUBHO BWH-
Tamu co CTopoHbl moayns BUI, coctaensatoT cybbnok obpaboTkm gaH-
HbIX.

[ocTyn K KOMMYyTaUMOHHbLIM 3fieMeHTaM 3MEeKTPOHHbIX MoAynewu,
yCTaHaBMMBaEeMbIX Ha NMnaTbl UI3MEPUTENS U BbIYUCINTENS, 41151 NOOKITHO-
YeHus kabenen CBA3N U YCTaHOBKN PEXMMOB, OCYLLIECTBNSETCH ¢ obparT-
HOWM CTOPOHbI cy66ioka 06paboTkmn gaHHbIX (puc.B.1).

B cBow o4vepeab cyb6rok 06paboTku gaHHbIX COeANHAETCS BUH-
Tamu CO CTOPOHbI NMMLEBOW NaHENN C MOHTaXHbIM Moayrnem BI, obpasys
6rok BTopuyHOro npeobpasosartensd. Ha 3agHen cTeHke Brnoka ycTaHoB-
neHbl MOHTaXHble NnaHku, obecneudmBatowme kpenneHve BI1 k DIN-
penke Ha obbekTe akcnnyaTtaumm (puc.A.2).
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Ha HWXHe NNocKocTM Koprnyca MOHTaXXHOIo MOAY S PacnoSIOXKEHbI:
BHELLHN pa3beM nHtepdenca RS-232, repmoBBoAbl AN kabensa nuta-
HWUS, curHanbHbIX kabenen MNOA, a Takke kabenen CBA3M C BHELLUHUMMU
yCTpPOMCTBaMU, MOAKNIOYAEMbIMU K pacxogoMepy.

BHewHnn pasbem RS-232 Ha MOHTaXHOM MoAyrne C MOMOLLbIO
nnockoro kabensa nogkniovaeTcs K 8-KOHTakKTHOMY pasbeMy RS-232 Kowm-
BUHNMPOBAHHOIO 3NEKTPOHHOIO MOAYNS.

1.6.1.3. ONeKTpOHHbIE MOAYNM BbIXOOHbIX CUrHANoB

[nsa ceasu c NOA Ha nnaTy nsmepuTens ycTaHOBIEH NpuemMo-nepe-
AAlOLWNIN 3NEKTPOHHBLIN MOAOY b.

Ha nnaTe BbluMcnNnTENs yCTaHOBMNEH 3IIEKTPOHHbLIA KOMOMHUPOBaH-
HbIM Moaynb (nocreposaTeribHbIX UHTepdencoB RS-232 n RS-485 un
yHuBepcanbHoro Bbixogda 0), cHabXXeHHbIN KOHTaKTHbIMW napamu (ans
YyCTaHOBKU pexunma paboTbl pacxogomepa uU pexuma paboTbl OKOHeu-
HOro kackaga yHuBepcarnbHOro BblxoAa) U pasbemamu (4na nogknoye-
HWUS Kabernewn CBA3N C BHELUHVMW YCTPOMUCTBaMU).

Ha nnate BbluMcnntTensa npegycMoTpeHbl ABa cnoTta pacluvpeHus
(pasbema) Anst yCTaHOBKM NO 3aKa3y OOMNOMHUTENbHO OOHOro Unu AByX
SNEKTPOHHbIX CEPBUCHBLIX MOAYMNen BHELUHUX CBA3EN.

CepBucHble MOy UMEIOT pasdbeMbl ANA NoaknoveHns kabenen
CBAA3M C NPUEMHMKaMK CUrHaroB, a MOAYfMb yHMBEpcaribHbIX BbIXOOO0B
ele N KOHTaKTHble napbl AN YCTaHOBKU PEXMMOB PaboTbl OKOHEYHbIX
KackagoB.

BoamoxxHble koMBUHaLMM YCTaHOBKN CEPBUCHBIX MOAYINEN BHELUHUX
CBSA3eM M HyMepaLusa BbIXOOO0B B 3aBUCUMOCTWN OT MecTa YyCTaHOBKWN MO-
Aynsa (cnota pacwunpenns) npusedeHsl B Tabn.5.

Tabnuua 5
HanmeHoBaHue Ne Ne Bo3moxHble kKoMBUHaLUK
Moayna CnoTa | BbIXoga YCTaHOBKU Mop,yneﬁ
Ce Y
PBUCHbIN MOAYIb 1 1.4 B 3 B N N «
YHMBEpCalibHbIX BbIXOA0B
CepBUCHbLIN Moaynb 1 1 X - X - - -
TOKOBOIO BbIxo4a 2 2 — - — - X -
CepBUCHbIN Mogynb
2 2 — - -
Ethernet X X X
KomMGUHMpOBaHHbIV MOAYINb — 0 X X X X X X

1.6.2. NMpeob6pa3oBaTenu aneKkTpoakycTuyeckue
1.6.2.1. NGA paboTtaloT nonepeMeHHO B ABYX peXmMax: U3nyvyeHus, korga npu-
xoaawmn ot Bl anekTpuyeckun MMnynbCHbIN curHan npeobpasyeTcs B
ynbTpa3sByKoBble kKonebaHus, n npuema, Koraa ynbTpa3BykoBble koneba-
HWS XXMAKOCTU NpeobpasytoTcs B COOTBETCTBYOLLNIA SNEKTPUYECKNIA CUT-
Hars.
1.6.2.2. B pacxogomepe ucnonb3yroTcs BpesHble MOA.
BpesHble NOA MMeT UMNUHOPUYECKNIA KOPMYC C Hapy>XHOW pes3b-
6on, B TOpLIE KOTOPOro HaxXoaUTCA U3ny4varoLas nNnocKoCTb B BUAE aucka
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(pnc.A.3). BpesHble MNM3A npu yctaHoBKe Ha TpybonpoBo BBMHYMBA-
I0TCA B MOHTaXHble NaTpybku, KOTopble NpuBapeHbl K TpybonpoBoay BO-
Kpyr OTBEPCTUN B ero CTeHke. Takum obpas3om, nocrne yCTaHOBKU U3Iy-
yawwas nnockoctb N3A KOHTaKTUPYEeT C KOHTPONMPYEMOW XUOKOCTbIO.
BpesHon MN3A Takke repmMeTM3MpoBaH.

Ana MoHTaxa u gemoHTaxa Bpes3Horo [MOA gormkeH MCnosib3o-
BaTbCHA POXKOBLIN Krto4 Ha 36 MM. 'paHu nog kv Ha kopnyce MOA
ykasaHbl Ha puc.A.3.

KATEIOPUYECKWN 3ATMNPELAETCA vicnonb3oBaHue nNpu AeMOH-
Taxe N3A MHOro MHCTPYMEHTAa, TaK Kak 3TO MOXeT NpUBECTU K pasrep-
meTnsaumm MNMI3A (OTBUHYMBAHUIO BHYTPEHHEW BTYNKW) U 06pbIBY CuUr-
HanbHoro kabensa (cm. puc.A.3). MNpun HEBLINONHEHMM AaHHOro Tpebosa-
Hua narotosutens HE HECET rapaHTuiiHbIX 0653aTeNbCTB.

Ha koHue koakcuanbHOro paguodvactoTHoro kabens MN3A, 3akpen-
NEHHOro B Kopryce W umMmerowero AnvHy He MeHee 1,5 M, pacnasH
pasbeM AN NoAKMYeHUs K NMHUKM ceasu ¢ BI.

CoeaguHeHne kabensa NMOA ¢ nMHMEN cBA3M BO3MOXHO TaKXke C MNo-
MOLLbKO YCTPOWUCTBA KOMMYTaLMOHHOIMO UM Grnoka koMmyTtauuu, ycra-
HaBNMMBaeMoOro Ha M3MepuTenbHOM y4yacTke. B aToMm cny4ae BmMecCTO
pasbemMa Ha KOHUbI LieHTpasibHOW Xurbl U 9kpaHa kabens MNOA kpensTtca
HaKOHEYHUKMN.

Haunbonbliaa gnuHa ceasu BI1-NM3A — 100 m. JnuHa moxeT bbITb
yBenu4yeHa npu BbiNnosiHeHUN TpeboBaHuin K napameTpam NPpUHUMaemMoro
curHana.

B 3aBMCMMOCTM OT Ha3Ha4YeHWst pacxogoMep MOXeT BbITb YKOMMNIEK-
ToBaH [OA pasfnyHbIX TUMNOB N UCNOMTHEHWIA, OTNIMYaKOLWMMNCS MaTepu-
anamm MorpyxHom 4acTu, u3nyyarowen noBepXHOCTU MU OONYyCTUMbIM
AnanasoHoM TemnepaTypbl KOHTPOSIMPYEMOW XUOKOCTU, OOMYCTUMbIM
AaeneHveM B TpybonpoBoae, KOHCTpyKunen kabensHoro BbiBoAa U T.1.

BHUMAHME! B npunoxeHuu E npueedeH nepe4vyeHb cpeod, 3a-
npeuw,eHHbIx Onsi NpuMeHeHus epe3Hbix MM3A B-502, [13A B-504.

B cocraBe B3pblBO3aLUULLEHHOIO WCMNOMHEHUS pacxogomepa mno-
ctaensatotcs [N3A nckpobesonacHoro UCNOSTHEHUS.

1.6.3. UsmepuTenbHble y4acTKu

1.6.3.1.

B kauyecTBe mameputenbHOro yyacTtka Ans nepsuyHoro npeobpasosa-
Tens MoXeT UCnonb3oBaTbCa NUMB0O OTPe3oK TPyObl, NOATOTOBIEHHbLIN B
3aBoAckux ycnosusix ansa ycraHosku MN3A n moHTaxa [l B gencreyto-
lwmr TpybonpoBoa MO MeCTy 3KcnfyaTaumm pacxogomepa, nubo Heno-
CpeACTBEHHO Y4acCTOK AeCTBYOLWero TpybonpoBoaa Hagnexatlero Ka-
4yecTBa M COCTOSAHUSA NOCNe NoAroTOBKU ero K MOHTaxy M3A.

1.6.3.2. MaTtepuan cteHok LY nog BpesHble NMOA gormkeH No3BonATb repMeTU4HO

1.6.3.3.

yCTaHaBnMBaTb Ha HEr0 MOHTaXHble naTpyokun ans MOA.

Ha BHyTpeHHIo0 noBepxHOCTb LY pekoMeHayeTcs HAHOCUTb MOKPbI-
TMe, yCToNn4MBOE K 06pa3oBaHMI0 OTIOXEHUA n/unun Kopposuun. Mokpbl-
TNe OOIMKHO MMETb HafeXHoe cuenneHne ¢ matepuanom Y.

B coctaBe pacxogomepa MOryT nNoCTaBnaATbCS NepBuYHble npeobpaso-
BaTenu Ha 6ase M3MepuTENbHbIX Y4aCTKOB CreayoLwmx TUMNOB:
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- NY-x12 — npAMONUHENHbIN C ABYMS Bpe3HbiMU [1OA, yCTaHOBNEHHbIMU
no gnameTpy;

- NY-x32 — U-obpasHbin (U-KoneHo) ¢ Asyms BpesHbiMn M3A, ycTaHoB-
NeHHbIMX B TOpLaX NPAMOro yyacTka.

B nepBom paspsige 0603HayeHus ncnonHeHuns NY ykasbiBaetcsa ma-
Tepwuars, U3 KOTOPOro OH U3roTOBIEH:

- NY-Oxx - yrnepogucraga cranb;
- NY-1xx - HepxaBetoLasa cTanb;
- Y-2xx - HU3KonermpoBsaHHas crarnb.
1.6.3.4. [ins obecneveHns yoobcTBa MOHTaxa, a Takke Ans 3awnTbl KabernbHbIX
BbIBOAOB M3A OT MexaHU4eCcKux MoBpexneHUN U3MepUTeNbHbIN yya-
CTOK MOXeT ocHawatbcsi 6riokom kommyTaumm (BK). B BK nponssoautca

anekTpuyeckoe coeanHeHue kabenen MNOA ¢ kabenamn, NoaKOYEH-
HbiMuK K BI1.

BK HenogBwmxHO kpenuTtca Ha LY. Kabenb MNOA 3awmaercs ot me-
XaHUYeCKUX noBpexaeHnn megHon Tpybkon. KoHCTpykumna kabernbHoro
BBoaa bK ansa kabensa ceasn Bl obecneunBaeT kpenneHne metannopy-
KaBa ons mexaHnveckon 3awuTbl kabena Bl1. Npumep pasmelwennsa bK
Ha U3MepuTeNbHOM yyacTke, a Takke pacrnofioXeHne KOMMYTaUMOHHbIX
anemMeHToB Ha nnate bK npuBeaeHbl B UHCTPYKLUKN MO MOHTAXy.

1.6.4. YcTponcrBa cornacyroume

YcTtponcteo cornacywouwee (puc.A.4) npuMeHsieTCAa COBMECTHO C
npnbopamn NOMexXo3alLULLLEHHONO UCNOSTHEHUSA AN MOBbILWEHNS NOMe-
XOYCTONYMBOCTU NIMHUN CBA3N BTOPUYHOIO npeobpasosaTtens ¢ MN3A ny-
TEM MCMNONb30BaHNA CUMMETPUYHON cxeMbl noakntodeHus MOA k BI.
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1.7. MapknpoBka u nfiombupoBaHue

1.71.

1.7.2.

1.7.3.

1.7.4.

MapknpoBka Ha nuuesown naHenu Bl coaepxuTt 0603HaveHne 1 Hanme-
HOBaHWE pacxogomMepa, TOBapHbIN 3HAK U3rOTOBUTESS, 3HAK yTBEpPXae-
HWA TUNa cpeacTBa u3aMepeHus. 3aBoLCKOM HOMEpP YKa3aH Ha LWnmbauke,
3aKkpensieHHoM Ha kopnyce BI1.

3aBopckne Homepa ApYrMx COCTaBHbIX YacTel ykasbliBaloTcs nMbo Ha
LUKNbAKKE, NMTMBO HAHOCATCS Kpackon HenocpeacTBEHHO Ha Kopnyc.

Ha kopnyc N3A nckpobesonacHoro NcnosiHeHnst n 6noka MckposawmnThbl
N3 KOMMMeKTa B3pbIBO3ALUULLEHHOIO UCMOMHEHMS pacxo4oMepa HaHo-
CMTCA MapKupoOBKa B3pbIBO3aLLMTbl B COOTBETCTBMM C TpeboBaHUsiMu
CTaHOapToB.

Mocne noBepky NNOMBMpyeTCs OAMH U3 BUHTOB, CKpennstoLmx cyb6mok
06paboTKM AaHHbIX, U KOHTAKTHas Napa paspeLleHns MogmduKaumm Ka-
NMGPOBOYHbLIX NApPaMeTpPOB.

KoHTakTHas napa paspeLlleHna mogudukaLmm napameTpoB PyHKUM-
OHUpOBaHuS nnomMbupyeTcsa nocne BeBoda pacxogoMepa B 3IKcnryarta-
LMIO U NPOBEPKM COOTBETCTBUA 3HAYEHUI NapaMeTpoB PYHKLMOHNPOBA-
HWUS, BBEOEHHbIX B NPUBOpP, 3HAa4YEHMAM, YKa3aHHbIM B NacnopTax pacxo-
AomMepa v nepBuUYHOro npeobpasoBaTens NMM60 NPOTOKONE MOHTaXHbIX
N NycKoHanago4yHblx pabor.

MapameTpbl nepeBuMYyHOro npeobpasoBaTtens onpegensawTcs nNMbo
npw BbiMyCKe 13 Npon3BoacTBa 1 3aHocaTcs B nacnopt M1 (ecnwm M1 no-
CTaBrisieTca B COCcTaBe pacxogomepa), imbo Ha obbekTe aKkcnyataumm
N 3aHOCATCS B MPOTOKOS MOHTaXHbIX U NyCKOHanaao4vHbIX pabot. dopma
NPOTOKOSIAa MOHTaXHbIX W MyCKOHanagovHblx paboT npueBedeHa B WUH-
CTPYKLMM NO MOHTAXY.

1.7.5. [1na 3awmTbl OT HECAHKLUMOHMPOBAHHOIO AOCTYyNa Npu TPaHCNOPTUPOBKE,

XpaHeHUn Unun aKkcnnyataunn MoxeT BbITb onnombuposaH kopnyc BI.
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2. NICNOJIb3OBAHUE MO HASHAYEHUIO

2.1. 3kcnnyaTauMoHHbIe orpaHu4YeHuns

2.1.1.

2.1.2.

JKcnnyatauusa pacxogomMepa AoShKHa Npon3BOAUTLCS B YCNOBUSAX BO3-
AENCTBYOLLNX (DaKTOPOB M MapamMeTpoB KOHTPONMpYyeMOon cpepdbl, He
npeBbILLaLLMX AOMNYCTUMbIX 3HAYEHUI, OTOBOPEHHbIX B 3KCMyaTaunoH-
HOW OOKYMeHTauuu.

MepBU4YHBIN NpeobpasoBaTenb MOXET yCTaHaBNUBATLCH B BepTUKallb-
HbI/, FOPU3OHTAaNbHbIN UM HAKIMOHHbIM TPYOONPOBOA.

2.1.3. TouyHada n HagexHas paboTa pacxogomepa obecnevnBaeTcs Npu BbINos-

HeHun B MecTe ycTaHoBku I cnegyrowmx ycrnosum:

- AaBlieHne XnakocTtu B pr6OI'IpOBO,D,e N pexnmbl ero akcnmnyartaumn nc-

KntovalT razoobpasoBaHne n/unu ckonneHue rasa (Bo3agyxa);

- Ha Bxoae n Bbixoae NN nmetoTcs NpAMOSIMHENHbIE Y4aCTKN COOTBETCTBY-

towen anuHebl ¢ DN, paBHbiM DN n3amepuTenbHoro yvactka. Npamonu-
HEeWHble y4aCTKN He OO0SMKHbI coAepXXaTb YCTPOUCTB UM 9NEeMEHTOB KOH-
CTPYKUUK, BbI3bIBAKOLLNX UBMEHEHNE CTPYKTYPbl MOTOKA XUOKOCTMU;
BHYTpeHHMI 06bem LY B npouecce paboTbl 4OMKEH ObiTb BECb 3aMnon-
HEH >XXUAOKOCTbIO;

KOHTpOSNIMpyemasi XnakocTb He AofmkHa OblTb cMecblo ABYX unn bornee
XMOKOCTEN C pasfMyHbIMU 3HAYEHUSMWN BA3KOCTM NNMBO CO 3HaYUTENb-
HbIM coepXXaHnem Bofbl B BA3KOW XXUAKOCTH;

He gonyckaeTcsa paboTa pacxogomMepa B AuanasoHe TemnepaTyp 3acTbl-
BaHNSA KOHTPONMPYEMOM XKNOKOCTU;

nNpu OCTbIBAHWUU WU/MNN 3acTbiBaHUN KOHTPOSIMPYEMOWN XWUOKOCTU B pe-
3ynbTaTte BO3MOXHOW OCTAHOBKM NMOTOKa peKoMeHOyeTCa NpuHyauTenb-
HbI Nnogorpes B MecTe ycTaHoBku NI gns nogaepxaHua paboyen tem-
nepaTypbl XUOKOCTU;

- He JonyckaeTcs B NpoLecce 3KCnyaTtaumm pacxogoMepa gaxe 4acTuy-

Hoe onycTtoweHwue M. N3A, 40 3TOro NOrpy>XeHHbI B BA3KYHO cpeay,
OKa3aBLUUCb Ha BO3yXe, NOKPbIBAOTCA TOHKOW MIEHKOW, KOTopas npe-
narcTeyeT npoxoxaeHuto Y3C. Mpu nocneayowem norpyxexHun MNM3A B
BA3KYHO cpealy NreHKa He ncyesaeT. YaanuTb ee MOXHO TONbKO MexaHu-
YecKknm crnocobom nyTem NPOTUPKM n3ny4varoLlen nosepxHoctun NIA Be-
TOLUBI, CMOYEHHOM B XMOKOCTU, PacTBOPSAIOLLEN OOpa30BaHHYHO NNEHKY
(aueToH, 6eH3nH, npoMblwieHHble cpeacTea ansa ouncTkn NCM um T.n.).
Mocne 06paboTkn 0BGUNBHO NMPOMBLITH U3NYyYaroLyo NOBEPXHOCTb M3A
BOAOW C MblSTbHbIM PacTBOPOM,;

- He gonyckaeTcs npoayeka [ cxaTbiM BO34yXOM W/Unn NapoM BbICOKOM

TemnepaTtypbl (6onee 160 °C). NMpn HeOBXOANMOCTN NPOYNCTKN TPYyOO-
nposoga MN3A LOMKHbI 3aMEHATLCA MMUTATOpaMu (3armnyLwkKamm), BXo-
ASLLMMM B KOMMMNEKT NOCTaBKMU.

PekomeHgaumm no BblIboOpy MecTa YCTAaHOBKM U MpaBuia MOHTaXa
(nemoHTaxa) pacxogomMepa W3noXeHbl B AOKYMeHTe «Pacxomomep-
cyeTuuk ynbtpassykoBon «B3JIET MP». UcnonHenne YPCB-510V u,.
MHcTpykuma no moHTaxy» B12.00-00.00 M.
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2.1.4. Tun 1 cocTaB KOHTPONMPYEMOWN XMUAOKOCTU (HanuMyne M KOHUEeHTpauus
B3BeCen, NOCTOPOHHNX XUOKOCTEN U T.M.), peXnm paboTbl 1 COCTOAHME
Tpybonposoaa He A0SMKHbI MPUBOAMUTL K MOSIBIIEHUIO KOPPO3UK U/MNK OT-
NOXEHWNN, BRMAKOLWNX HA paboTOCNOCOBHOCTb U MEeTposiornvyeckme xa-
paKTEPUCTUKN pacxogomepa.

2.1.5. Heob6xogumMocCTb 3aLlUMTHOro 3a3emMrieHnsi npubopa onpenenseTcs B CO-
OTBETCTBMU C TpeboBaHuAMM rmnasbl 1.7 «[paBun ycTponcTea anekTpo-
YCTaHOBOK» B 3aBUCUMOCTW OT HarnpsbKeHUsa NUTaHus 1 yCrioBuin pasme-
LLeHnsa npubopa.

2.1.6. MonHuesawmta obbekTa pasmelleHnsa npmbopa, BbINOHEHHAA B COOT-
BETCTBUUN C «HCTpYyKLMEN MO YCTPOMUCTBY MOSHME3aWmnTbl 34aHnin, Co-
OPYXXEHU U MPOMbILWNEHHbIX KOMMYHUKaumin»y CO153-34.21.122-2003,
CHWXaeT BEPOSATHOCTb Bbixoga npubopa nu3 CTpost Npy Hanuynm MosiHue-
BbIX pa3psaos.

Ana 3awmtbl nnHWn ceasm npubopa BI-N3A oT pa3psgoB MOSHU
AOMNOSTHUTENBHO pekoMeHayeTCs NPUMeEHeHNe cneunarbHbIX YCTPONCTB
3awmTbl, Hanpumep, «TKS-B apT.Ne5097 97 6» npousBoactea ompmbl
OBO BETTERMANN.

2.1.7. TpeboBaHMs K yCroBMAM 3KChyaTaumm n Bblbopy Mecta MoHTaxa, npu-
BeJEeHHble B HAaCTOSLLEN IKCNITyaTauMOHHOM AOKYMEHTaUNN, yYNTbIBAIOT
Hanbonee TUNNYHLIE (bakToPbI, BNMSOWME Ha paboTy pacxogomepa.

Ha obbekTe akcnnyaTaumm MoOryT CyLlecTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyataumm dgakTopbl, He noggarowmecs npeasapu-
TenbHOMY MPOrHO3Yy, OLEHKEe WU NPOBEPKE U KOTOpble NPOU3BOAUTENb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposaBneHunsa nogobHbIX hakTopoB cneayeT YyCTPaHUTb UX
NN HanWTWU MHOE MECTO 3JKCnnyaTauuu, rae OaHHble (hakTopbl OTCYT-
CTBYIOT USIM HE OKa3bIBalOT BANSHUSA Ha paboTy nsgenvsi.

2.2. [ogroTtoBKa K paboTte

2.2.1. Mepbl 6e3onacHoCTH

2.2.1.1. K paboTte c pacxogomMepom fornyckaeTcsi o0CnyXnBatwLmnn nepcoHarn,
N3YyYMBLUNIA SKCNITyaTaUMOHHY0 JOKYMEHTAaLUMIO Ha u3genve.

2.2.1.2. Npu paboTe ¢ pacxogomMepom OOMmMKHbI cobnogatecs «lpaBuna TexHU-
YECKOM JKCMnyaTauum 3NeKTPOyCTaHOBOK noTtpebutenen» n «MexoT-
pacnesble npaBuna no oxpaHe Tpyaa (MNpasuna 6e3onacHOCTM) Npu 3KC-
nnyatauumn aneKkTpoyCTaHOBOKY.

2.2.1.3. lNpwn npoBegeHnn paboT ¢ pacxogomMepoM onacHbIMM hakTopamn ABNS-
toTCS:

- HanpsbkeHne nepemMeHHOro Toka ¢ AeWCTBYIOLMM 3HadYeHnem go 264 B
yactoTtomn 50 Ny,

- fasneHuve B Tpybonposoge (ao 25 Mra);
- Temnepatypa paboyen xmngkoctn (go 160 °C);

- Apyrve onacHble akTopbl, CBA3aHHbIE C npodunem n cneundgukon obb-
eKTa, rae aKcnryaTupyeTcsa pacxogomep.

2.2.1.4. 3anpewaeTcs ncnonb3oBatb NY ¢ BpesHbimu MNIA, paccunTtaHHbIMK Ha
AaBlNEeHNEe MeHbLLEEe, YeM OaBIIEHME XNOKOCTUN B TpybGonpoBoae.
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2.2.15.

2.2.1.6.

Mpn pabote kopnyc Bl gomkeH 6bITb NOACOEANHEH K MarucTpanu 3a-
LWMTHOMO 3a3eMieHus.

B npouecce paboT No MOHTaxy, NyckoHanagke unn pemMoHTy pacxoao-
Mepa 3anpeLLaeTcs:

NpoOn3BOAUTb MOAKNIYEHUS K pacxoLoMepy, NepekrniovYeHUss peXnMoB
paboTbl NPX BKMIOYEHHOM MUTaHUW;

- NPOM3BOAMTL AEMOHTaX 3NIEMEHTOB pacxogomMepa Ha Tpybonposoae Ao

MOMHOr0 CHATUA OaBfeHus Ha yvacTke TpybonpoBoga, rge npou3Bo-
aarcsa paboThbl;

- UCMNOJb30BaTb SJ'IeKTpOI'IpI/I60pr N 3NNEKTPOUHCTPYMEHTbI 6e3 nogknoye-

2.2.2.

HNUA UX KOPNyCcoB K Marncrtpann 3aluTHOro 3a3emMriieHunsa, a 1akke uc-
noJsib3oBaTb NnepeyvuncrieHHble yCTpOIZCTBa B HEUCIPaBHOM COCTOAHUMN.

MoHTax pacxogomepa 1 HacTporika Ha 06bekTe AOMKHbI BbIMOMHATHCS
B COOTBETCTBUM C JJOKYMEHTOM «PacxofoMep-cHeTYnK ynbTpa3ByKoBOW
«B3JIET MP». UcnonHeHne YPCB-510V u. NHCTPYKUMS MO MOHTaxy»
B12.00-00.00 M.

PaboTbl AOMKHbI TPON3BOANTLCS COTPYAHUKAMM CrieLMann3vpoBaH-
HbIX OpraHn3auui, NpolleaLMM 00ydYeHne Ha NpeanpuUAaTUM-U3roToBu-
Tene u Nony4MBLLIMMKU cepTudUKaT Ha NpPaBo NPOBEAEHMS JaHHOIO B1aa
paboT, Nnbo npeacTaBUTENSIMU NPeaNpPUATUA-U3rOTOBUTENS.

2.2.3. lpwn BBOAE N30eNNs B 3KCNyaTauuio A0SMKHO BbiTb NPOBEPEHO:

NPaBUMbHOCTb MOAKMIOYEHMS pacxogomMepa M B3auMOLEMWCTBYIOLLErO
obopynoBaHusi B COOTBETCTBUUN C BblIOpaAHHON CXEMOW COoefuHEHUs Y
NOAKMNIOYEHMS;

COOTBETCTBME HAMpPSHKEHUS NUTaHUS pacxogomepa TpebyeMbiM TeXHU-
YECKMM XapaKTepucTuKam;

NpaBWbHOCTb 3aaHHbIX PEXUMOB paboThbl BEIXOA0B pacxodoMepa.

Kpome Toro, Heo6xoanmo yo6eamTbecsl B COOTBETCTBMUN 3HAYEHUIA Na-
pamMeTpoB PYHKLIMOHMPOBAHUS, BBEAEHHbIX B MPUOOP, 3HAYEHUsIM, yKa-
3aHHbIM B nacrnopTax pacxodoMepa U NnepBUYHOro npeobpasoBaTens
NGO B NPOTOKONE MOHTAXHbIX U MyCKOHaNaao4HbIX paborT.

lMocne npoBedeHWst NyckoHanago4YHbIX paboT Ans 3alWmThl OT He-
CaHKLMOHMPOBAHHOIO AOCTYMNa B NpoLecce 3Kcniyataunum MoxeT ObiTb
onnombuposaH kopnyc BI1.
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3. TEXHWYECKOE OBCNYXXUBAHUE

3.1.

3.2.

3.3.

3.4.

BBeaeHHbI B 3KCMyaTaumuo pacxogoMep pekoMeHayeTcs noaBepratb
Nepuoanyeckomy OCMOTPY C LieNblo KOHTPOSS:

- paboTOCNOCOBHOCTN pacxoaomepa;

- cobnoaeHns yCnoBuin aKcnnyaTaumm pacxogomepa;

- HAnM4ns HaNPsKeHUst NUTaHUA B 3agaHHbIX Npegenax;

- OTCYTCTBUSA BHELUHNX NOBPEXOEHNIN COCTABHbIX YaCcTeN pacxo4oMepa;
- HAAEXHOCTUN SNEKTPUYECKNX N MEXAHUYECKUX COEANHEHW.

MepnogmMyHOCTb OCMOTPa 3aBUCUT OT YCIOBUI IKCNITyaTauum, HO He
A0SMKHa BbITb pexxe o4HOro pasa B ABE Heaenw.

PekomeHgyeTtca nepuogmnyeckn (C nepnogoMm B 3aBUCMMOCTU OT
YCIOBMWI 3KCNyaTaumm) NPpoM3BOANTb OCMOTP Y OYMUCTKY OT BO3MOXKHbIX
OTOXEHUIN, 0CaKOB, HAaKUNWN BHYTpeHHeNn nosepxHocTu MM, a Takke ns-
ny4yarLmnx NoBEPXHOCTEN Bpe3HbIX MMOA.

HecobntogeHne ycnoBuin akcnnyatauum pacxogomMepa, yKasaHHbIX B
n.n.1.2.7 n 2.1, MOXeT NpuBECTU K 0TKasy npubopa unm npesbILEHNIO
AO0MNYCTUMOrO YPOBHSA MNOrPELLUHOCTY U3MEPEHUN.

BHelHWe noBpexaeHnsa Takke MoryT NpmMBeCTU K NPeBbILLEHUIO J0-

NYyCTUMOrO YPOBHS MOrPEeLUHOCTM namepeHui. MNMpn NoSBNEHNN BHELUHNX
noBpeXxaeHnn nsgenna nunm kabens nutaHus, cBA3n Heobxogmmo obpa-
TUTbCHA B CEPBUCHBIN LIEHTP UM PErMOHarbHOE NpeacTaBUTENbLCTBO AN
onpeaenieHns BO3MOXHOCTU ero garnbHenLwen akennyaTaumm.
Hanunune HanpspkeHus nuTaHus pacxogomepa onpenensieTcs no Hanm-
YN0 MHAMKaUUK, a paboToCnocobHOCTL Npubopa — No CoaepKaHUI0 UH-
Aankaumm Ha gucnnee pacxogomepa. Bo3aMoXHble HeMCnpaBHOCTU, MHAK-
UMpYeEMbIE pacxo4OMepOoM, yKasaHbl B YacTu |l HacTosLwero pykoBoa-
CTBa MO 3KcnnyaTaumu.

B pacxogomepe Takke B CrioBe COCTOAHUA OCYLLEeCTBASETCA UHOK-
Kauusl Hanmyms HewTaTHbIX cuTyaumin. lNog HewTaTHOW cUTyaumen no-
HUMaeTCcs cobbITMe, NPU KOTOPOM OBOHapYy>XMBaeTCA HECOOTBETCTBME U3-
MEpPSIEMbIX NapaMeTpoB METPONOrMYECKMM BO3MOXHOCTSM pPacxoao-
Mepa Unn npm KOTOPOM U3MEPEHNS CTAHOBATCHA HEBO3MOXHbIMUW BCrea-
CTBME HApYyLUEHUS YCITOBUIA N3MEPEHMUSI.

Pacxogomep no Buay UCMOMHEHUA U C YY4ETOM YCNOBUIW JKCMyaTauum
OTHOCUTCS K U3OENUAM, PEMOHT KOTOPbIX MPON3BOAUTCA Ha cneumanb-
HbIX NpeanpuaTuaAX NMbo Ha NpeanpuUATUM-U3roToBUTENE.

Ha mecTe akcnnyaTtauum BbISIBASIETCSH HEUCMPABHOCTb C TOYHOCTbLIO
po 6noka: B, MBI, YC, N3A nnu kabensa cBs3W; HEUCNpaBHbIA 3ne-
MEHT 3aMeHsIeTCsa Ha ucrnpaeHbIi. [1pu oTkase ogHoro MNJA 3ameHstoTCs
ob6a N3A napsbl.

BHUMAHUE! B cny4dae 3ameHbl BI1, [13A, kabenel cesi3u ¢
M3A, ycmpoiucmea coenacyrouwje2o u/unu 6510ka uckposawumsl
Heob6xodumo onpedenumb U esecmu e npubop 3HavyeHusi napa-
mempoe dTo, Paon.
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3.5. OTnpaBka npubopa Ans npoBeaeHnsa NoBepkn, NMBO peMoHTa omKHa
NpoM3BOAMTbLCA C NacnopTom npubopa. B conpoBoanTENbHBIX AOKYMEH-
Tax Heo6XoaAMMO yKa3sbiBaTb NOYTOBbLIE PEKBU3UTBI, TeNedOoH 1 hakc oT-
npaBuTens, a Takke cnocob n agpec obpaTHOM AOCTaBKW.

Mpw oTnpaBke B NOBEPKY UNN B PEMOHT nNpubopa B komnnekre ¢ NY
N3MepPUTESNbHBIN Yy4aCTOK M U3ny4valLme noBepxHOCTU BpesdHbix MOA
AOJTKHbI ObITb OUULLIEHBI OT OTIIOXEHWUIW, 0CaAKOB, HAKUMKU U T.N.
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4. YIMIAKOBKA, XPAHEHUE U TPAHCIOPTUPOBA-
HUE

4.1. Pacxogomep ynakoBblBaeTCa B MHOMBUAYanNbHYO Tapy kateropun KY-2
no FOCT 23170 (AwmK n3 rodpupoBaHHOro KapToHa, Mo AepeBSAHHbIN
ALLMK).

M3meputenbHbIN y4acToK U/vnn npucoeanHuTenbHasa apmaTtypa no-
CTaBnsieTca B OTAENbHOM Tape poCChinbio Unn B cbope.

4.2. XpaHeHne pacxogoMepa OO0SMKHO OCYLLECTBNATLCH B YNakOBKE U3rOTO-
BUTENS B CYXOM OTanMBaemMoM NMOMELLEHUN B COOTBETCTBUMN C Tpebo-
BaHnamu rpynnbl 1 no FOCT 15150. B nomelueHnn ansa xpaHeHus He
AOIMKHO ObITb TOKOMPOBOASALLEN MbINX, MAPOB KUCHOT, LWEeNoYen, a Takke
ras3oB, BbI3bIBAOLLMX KOPPO3MIO U paspyLlaloLLnX U30SALMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHMYEeCKoro obenyxmea-
HUS PU XPaHEHUW.

4.3. Pacxogomepbl MOryT TpaHCMOPTUPOBATbLCS aBTOMOOMITbHBLIM, PEYHbIM,
)KeNe3HO4OPOXHbIM M aBUALMOHHBIM TPaHCMOPTOM (KpoMe HerepMeTu-
3MpPOBaHHbIX OTCEKOB) NpU COBMNIOAEHUN CreaYOLMX YCIOBWIA:

- TPAHCNOPTMPOBKA OCYLLECTBAETCSA B 3aBOACKOW Tape;

- OTCYTCTBYET NpsiMoe BO34ENCTBMNE BNaru;

- Temnepatypa He BbIXoauT 3a npegenbl oT MuHyc 50 go 50 °C;

- BNaXXHOCTb He npeBbiwaeT 95 % npu TemnepaTtype ao 35 °C;

- Bubpaums B ananasoHe ot 10 go 500 Iy ¢ amnnutygon go 0,35 mm unum
yckopeHuem a0 49 m/c?;

- yaapbl CO 3Ha4YeHneM MMKOBOro yCKopeHus Ao 98 m/c?;

- YNOXeHHbIE B TPaHCNOpTe U3aenuvs 3akpensieHbl BO n3bexaHne nageHus
N coygapeHun.
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5. METOOUKA NMOBEPKH

Pacxogomepbl «B3JIET MP» npoxogaT nepBuYHYO NOBEPKY NPW Bbl-
nycke U3 Npou3BOACTBa, Nepuoandeckne — npu akcnnyataumn. lNoeepka
NPOM3BOAMTCA B COOTBETCTBUW C HACTOSILLEA METOLAMKOW MOBEPKMU,
yrBepxaeHHoun 'L C BHUNP.

MexxnoBepoyHbI HTepBan — 4 roga.

5.1. Onepauum npoBepKn

5.1.1. lNpun npoBeaeHUN NOBEPKM AOMMKHbI ObITb BbINOMHEHbLI ONepaummn, ykasaH-
Hble B Tabn.6.

Ta6bnuua 6
MyHKT Onepauun, npoBoaUMBbIE NpU
HanmeHoBaHue Ol'lean,VIVI OOKyMeHTa no OaHHOM Buae NoBepKu
noBepke nepenyHas nepmoanyeckasa
1. BHewHmn ocmoTp 5.7.1 + +
2. OnpoboBaHue pacxogomMmepa 5.7.2 + +
3. MNMoaTBepxaeHne CooTBETCTBUA NPO- 5.7.3 + +

rpaMMHOro obecneyveHus
4. OnpegeneHve MNOrpeLHOCTU pacxopo-
Mepa: 5.74 + +
a) Npy NnoBepke MeTo0oM HenocpencTBEH-
HOro CNNYeHus;

6) Np1 NnoBepKe MMUTALMOHHBIM METOAOM: 5.7.5

- onpegerneHne napameTpoB NEPBUYHOIO + -
npeobpasoBartens

- ornpegerieHne rnorpewHoCcTM BTOPUYHOIo + +

n3MepuTenLHOro npeobpasoBaTens

5.1.2. [lonyckaeTcs NpoBOoANTb MOBEPKY pacxo4oMepoB METOOOM Henocpen-
CTBEHHOrO CIIMYEHNSA Ha NOBEPOYHbIX YCTAHOBKAxX UMM MMUTALMOHHBLIM
MEeTOLOM.

5.1.3. Mo cornacosaHnio ¢ Iy LUICM PocTtexperynmpoBaHus noBepka MoxeT
NPOBOAUTLCS NO COKpaLLEeHHOM nporpamMmme. Npr 3TOM NOrpeLIHoOCTb U3-
MepeHUs1 OTAENbHbIX MapamMeTpoB MOXET He onpenensitbCs, 0 Yem ae-
naeTcsa COOTBETCTBYIOLANA 3an1cb B CBUAETENLCTBE O NOBEPKE UMK nac-
nopTe pacxogomepa.

5.1.4. [lonyckaeTca noBepka pacxogoMepoB He B NOSIHOM Ananas3oHe nacnopT-
HbIX 3HA4YeHWI NapamMeTpPoB, a B AKCMyaTaunoHHOM AnanasoHe, B pabo-
4YMX YCNOBUSIX SKCMyaTaunm.

5.2. CpeacTtBa noBepku
5.2.1. MNpwn npoBegeHUN NOBEPKN NPUMEHAIOTCA criegytollee obopygoBaHue:
1) cpeacTBa U3MEpPEHUI U KOHTPONS:

- yCTaHOBKa NOBEPOYHadA 4115 MOBEPKN METOLOM n3mepeHus obbema (pac-
X04a UM Macchbl) ¢ NpeaenioM OTHOCUMTENbHOW NOrpeLLlHocTn He Gonee
1/3 npegena gonyckaeMon OTHOCUTENbHOM MOrPeLLIHOCTM pacxogome-
poB;

- komnniekc nosepoyHbin «B3JET KIMA» B64.00-00.00 TY;
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2

5.2.2

5.2.3.

5.3.

5.4.

54.1

- BonbTmeTp B7-53/1 YILIAN.411182.003 TY, OCHOBHasi NOrpeLlHOCTb n3-
MEpPEHMUS CUnbl TOKa, + 10,15 + 0,01 In/Ix | %, rae In, Ix— npeaen namepe-
HUS 1 U3MEepPSIEMOE 3HaYEHNE Cunbl ToKa, Unu munnuamnepmeTp kn.0,5;

- YacTOTOMEpP ANEKTPOHHO-cYeTHbIN Y3-64 [1J1112.721.006 TY;

- CEKyHOoMep;

- WwraHreHumpkynb WL-M-500-0,1 FTOCT 166, ocCHOBHasA NOrpeLHoCTb 13-
MepeHust + 0,1 Mm;

- pynetka 3IMK2-10AHT-1 TOCT 7502, ueHa genenusa 1 mm;

- TonwuHomep ynbTpassykoBon «B3J1IET YT» B40.00-00.00 TY, norpeLu-
HOCTb n3mMepeHuns TonwmHbl + 0,035 mm;

- yrnomep YO, YO2 ITOCT 11197 vnn YT, YH TOCT 5378, ocHoBHasi no-
rpelHocTb He Gonee 5

- MaHomeTp, kn 0,4,

- TepmomeTp NOCT 13646.

) BCNomoraTersbHble YCTPOWCTBA:

- NprcnocobneHne ansa onpeaeneHns CKOpoCcTn ynbTpasByka B XKUOKOCTU
B10.63-00.00 TY, anuHa akyctnyeckon 6asbl (100 = 0,1) mm;

- ckoba NOCT 11098, ananasoH namepeHus ot 50 go 1650 mm;

- ocuunnorpadg C1-96 2.044.011 TY;

- IBM coBmecTMMbIN NepcoHasnbHbIA KOMMNbIOTEP.

. Jonyckaetcs npumMeHeHwe ppyroro obopyaosaHus, npubopos U

YCTPOWCTB, XapaKTEePUCTMKM KOTOPbLIX HE YCTYNakT XapaKTepucTukam

obopynosaHus 1 npubopos, npusefeHHbIX B N.5.2.1. INpn otcyTcTBUN

obopynoBaHust 1 NPUBOPOB C XapakTeEPUCTUKAMU, HE YCTYNatoLWNMKN yKa-
3aHHbIM, No cornacoBaHuto ¢ Iy LICM PocTexperynupoBaHus, BbINos-

HAIOLMM NOBEPKY, OOnyckaeTcss NnpumMmeHeHne obopyaoBaHus u npmbo-

POB C XapaKTepMUCTMKaMm1, [OCTATOUHbIMU 41151 NONYy4YeHMs 4OCTOBEPHOIO

pesynbTata NoBEpKMW.

Bce cpenctea namepeHus AomkHbl ObITb MOBEPEHBI N UMETb AENCTBYHO-

luMe cBMaeTenbcTBa O NOBEPKE, OTMETKM O MOBEPKE B MacnopTax unu

OTTUCKN NOBEPUTENBbHbBIX KNENM.

TpeboBaHus K KBanudukaumm nosepureneun

K npoBeaeHunto namepeHui npmn noBepke n obpaboTtke pesynbTaToB

N3MEepeHnin aonyckawTcsa nvua, aTTecToBaHHble B KayecTBe MoBepu-

Tens, N3yymBLUME IKCMyaTaLMOHHYO AOKYMEHTALUMIO HAa pacxogomepbl

N cpencTea Mx NOBEPKNU, MMEIOLLME ONbIT NOBEPKM CPEACTB U3MEPEHUN

pacxoga, o6bema XUOKOCTU, a Takke npowewme MHCTPYKTaX no Tex-

HMke 6e30MacHOCTU B YCTAHOBMEHHOM MOpPSIAKE.

TpeboBaHus 6e3onacHocTn

. Mpn npoBeaeHUN NoBepkn JOMKHbI cobntogatbcsa TpeboBaHusa 6esonac-
HOCTU B cooTBeTcTBUM C «[lpaBunamm TEXHUYECKOW IKchnnyaTauum
3NEeKTPOYCTaHOBOK NoTpebutensmmn» n «MexoTpacnesbiMy nNpaBuiamm
no oxpaHe Tpyaa (Mpasuna 6e3onacHOCTM) NpuK SKCNyaTaunmn anNeKkTpo-
YyCTaHOBOKY.
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5.4.2. MNpun paboTe ¢ nameputenbHbiMn Npnbopamm 1 BcnoMmoraTesibHbIM 060-

pyooBaHMeM OOJTKHbI cobnogatbes Tpe6OBaHI/IFI 6es3onacHoCTH, OroBo-
peHHble B COOTBETCTBYOLLUNX TEXHUNYECKMNX OMNCaHUNAX N PYKOBOACTBax
no 3KcnyaTaunn rnpuMeHAeMbIX I'IpI/I60pOB.

5.5. YcnoBus npoBeaeHns NoOBepPKU

Mpu NpoBeAeHUM NOBepPKM OOMKHbI OblTb COOMOAEHbI cneayoLme
yCroBUS:

- TemnepaTtypa okpyxatowiero sosgyxa ot 15 go 30 °C;
- Temnepartypa xuagkoctn ot 5 go 40 °C;

- OTHOCUTENbHaga BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMochepHoe aasnenune ot 86,0 go 106,7 klMa.

MPUMEYAHWME. [onyckaeTcsi BbINONHEHME MOBEPKM B paboumx
YCNoBUAX 3KCnsyataumm pacxogomMepos npu cobnogeHnn tTpebosaHni
K yCNOBUAM 3KCnsiyaTaumm noBepoyHoro obopynosaHus.

[Ana obecneyeHns BO3MOXHOCTM BbIMOSTHEHNA MOBEPKM Ha MecTe
aKcnnyaTauumn pacxogomMepa MOHTaxX y3na yydeta JOSDKEH BbIMOMHATLCA
¢ 6annacHbIM TpybONpPOBOAOM.

5.6. MogrotoBKa K NpoBeAeHUI0 NOBEPKU

5.6.1.

MNMepen npoBeaeHMEM MOBEPKN OOIMKHbI ObiTb BLIMOMHEHbI CriegyoLne
noAroToBUTENbHbIE PaboThl:

npoBepKka HanuMunsa noBepoYHoro obopyaoBaHMst U BCMOMOraTesibHbIX
YCTPOMWCTB (NpMcnocobneHunn), nepeuncneHHbix B n.5.2;

NpOBEpPKa Hanu4uMsa OENCTBYIOLMX CBUAETENLCTB (OTMETOK) O MOBEPKE
NCNONb3yeMbIX CPEACTB N3MEPEHNN;

- NpoBepkKa cobnogeHns ycnosum n.5.5;
- NPOBEpPKA HaANU4YMs Ha pacxoLoMepe 3TUKETKN C TOBAPHbBIM 3HAKOM U3ro-

ToBuTensa — pupmbl « B3JTET »;

npoBepKa Hanu4ymna nacnopTa Ha NoBepAeMbIN pacxogoMep U COOTBET-
CTBUS KOMMSIEKTHOCTM U MapKMPOBKM pacxogomepa, ykasaHHbIM B nac-
nopre;

noaroTtoBka Kk paboTe noBepseMoro pacxogomepa, CpeacTB U3MepeHun
N BCMOMOraTenbHbIX YCTPONCTB, BXOASALWMX B COCTaB NOBEPOYHOro 0b6o-
pyLoOBaHWUA, B COOTBETCTBUM C UX IKCNITyaTaUMOHHON AOKYMEHTaLUNEN.

5.6.2. lNepepn npoBeaeHnem onpoboBaHUsA 1 NOBEPKM COBMpaeTcsa cxema B CO-

oTBeTCcTBMM C puc.l.1 (4N NnoBepkn MeTOA0M HENOCPEACTBEHHOIO Crn-
yeHus) unum puc.l".2 (ana NnoBepkn MMUTaLMOHHLIM MeTogoM) Mpunoxe-
Hua .

3HauyeHus napameTpos [, HeobGxoauMbIX ANS NOBEPKUM METOLOM
HenocpeacTBEHHOIO CrMYeHus, coaepxaTca B nacrnopte Ha [1I1.

5.7. NNpoBeaeHne NoBepKu
5.7.1. BHewWHn ocMoTp

Mpn npoBedeHUN BHELIHEro OCcMOTpa AOMKHO OblTb YCTAHOBNEHO
COOTBETCTBME BHELUHErO BMAa pacxogomepa crepylowmm Tpebosa-
HUSIM:

- Ha pacxoJomepe AoSmkeH OblTb yKkasaH 3aBOACKOW HOMED;
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- Ha pacxogoMepe He AOMKHO ObiTb MEXaHUYeCKUX NOBPEXAEHUA U ae-
(PEKTOB MOKPbLITUIA, NPENATCTBYIOLMX YTEHUIO HAAMUCEN N CHATUIO OT-
CYETOB MO MHOUKATOPY.

Mo pesynbTatam ocMoTpa AenaeTcss OTMeTka O COOTBETCTBUM B
npoTokone (Mpunoxenwne IN).

5.7.2. OnpoboBaHue pacxogomepa

Onpo6oBaHune BLINOSHAETCA C LEefblo YCTaHOBNEHUs paboTocno-
cobHocTn pacxogomepa. OnpoboBaHue gonyckaetca npoBoavTb 6e3
NPUCYTCTBUSA NOBEPUTENS.

OnpobGoBaHne pacxogomMepa nNpoOU3BOAUTCA METOAOM Mponycka
XMOKOCTU Ha NMOBEPOYHOM YCTAHOBKE UMW MMUTAUMOHHBIM METOAOM C
nomMoLubto komnriekca nosepoyHoro «B3J1IET KIMA».

M3meHsasa pacxon, NPoOBEPUTb Hannune NMHOMKaUUM M3mMepsieMblX u
KOHTPOSNIMPYEMbIX NapaMeTpoB Ha MHOUKaAToOpe pacxogomepa (npu ero
HanMyumn), Hannine KOMMyHUKaLMOHHOW CBA3N N0 RS-BbIXoAy C nepco-
HanbHbIM KOMMLIOTEPOM, HaNU4Yne CUrHanoB Ha MHAOPMALMOHHbIX Bbl-
xoaax.

Mo pesynbTaTtam onpoboBaHus genaeTcs oTMeTKa O COOTBETCTBUM
B npoTtokone (MpunoxeHune IN).

5.7.3. NMoaTtBepxaeHne COOTBETCTBMSA NPOrpaMMHOro obecneyeHns

Onepauus «MoaTeepxaeHne COOTBETCTBUS NporpaMmMHoro obecne-
YeHUsI» BKIHOYaEeT:

- onpegeneHne MAEHTUPUKALNMOHHOIO HaMMEHOBaHWUS Mporpamm-
HOro obecnevyeHus;

- onpegeneHne Homepa Bepcun (MAEHTUMKALMOHHOIO Homepa)
nporpaMmHoro obecneveHus;

- onpegeneHne undpoBoro ngeHtTudmkatTopa (KOHTPObHOM CyMMBbI
NCMNOMHAEMOro koga) nporpamMmmMHoOro obecneyeHus.

MponssoguTcs BKNOYeHNe pacxogomepa. lNocne nogayn nutaHus
BCTpoeHHOe nporpammMHoe obecneyeHune (MO) pacxogomepa BbINOS-
HAeT psag caMoanmarHOCTUYECKMX MPOBEPOK, B TOM YMCHE MPOBEPKY Lie-
NOCTHOCTU KOHPUTYPALMOHHBIX AaHHbIX N HEM3MEHHOCTM UCNOSTHAEMOTO
KoAa, nyTem pacyeTta un nybnukaumm KOHTPOSNbHOW CYMMbI.

Mpn aTOM Ha nHAMKaTope pacxogomepa (MM Ha NOAKNHOYEHHOM K
NHTEPdENCHOMY BbIXOAY pacxogomMepa KomnbkoTepe) byayT oTpa-
XaTbCs cnegylowmne gaHHble:

- naeHTndmkaymoHHoe HanmeHoaxme MNO;

- HOMep Bepcun (MaeHTUdUKaunoHHbIn Homep) MO;

- uncppoBon ngeHtTudmkatop (KoHTponbHaa cymma) MO.

PesynbTaT nogTBepXaeHnsa cOOTBETCTBUA NMpOorpaMmHoro obecne-
YEHUs1 cuMTaeTCs NONOXUTENbHBLIM, €CN NONyYeHHble naeHTudmkaym-
OHHble gaHHble MO CU (maeHTMdUKaUMOHHOE HauMeHOBaHWe, HOMep
Bepcun (MoeHTUUKaLMOHHbIA HOMEpP) U UMpoBON MAEHTUDUKATOP)
COOTBETCTBYIOT UOEHTUPUKALMOHHBIM AaHHBLIM, YKa3aHHbIM B ONMCaHNN
TMna cpeacTBa M3MEPEHUN.
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Mo pesynbTatam nNOATBEPXOEHUA COOTBETCTBUS MPOrpamMHOro
obecneyeHuns genaeTcs OTMETKAa O COOTBETCTBUM B npoTokone ([Mpuno-
Xenune IN).

5.7.4. OnpeneneHne OTHOCUTENbHOW MOrPeLLUHOCTN pacxogoMepa MeTOAoM
HenocpeacTBEHHOro CriM4yeHns

OnpepneneHve OTHOCUTENBHOW MOrPeLLHOCTN pacxogomepa npu ns-
MepeHun obbema (cpegHero 06bLEMHOrO pacxofa) XXUAKOCTM Ha noBe-
POYHOM yCTaHOBKE MPOBOAMTCA Mpu 3HadveHusax pacxoga — 0,05Qwavs,
0,1-Quavs, 0,5-Qraus (pacxon yctaHaBnueaeTcs ¢ gonyckom + 10 %).

Quave ONpenenaeTcsa no opmyrne:

Quaue = 2,83-103.v-DN?, M3/y,

roe v = 10,6 m/c;
DN — gnameTp ycnosHoro npoxoaa I, mm.

OTHOCKTENbHasA MNOrpeLHOCTb OnpeaensieTcs CpaBHEHUEM Aew-
CTBUTENBLHOIO 3HaveHns obbvema Vo (cpegHero obbemHOro pacxoga
Qvocp) M 3HaYeHus obbema Vu (cpeaHero o6bemHoro pacxoga Qw), ns-
MEPEHHOro pacxo4oOMEPOM.

5.7.4.1. Tpwn noeepke cnocobom namepeHns obbema B Ka4eCcTBe AENCTBUTENb-
HOro 3Ha4eHust o6bema Vo CNoNb3yeTcsl 3Ha4YeHne o6bema XUOKOCTH,
HabpaHHOro B 06beMHY0 Mepy NOBEPOYHOWN YCTAHOBKM, NI NOKa3aHUs
ob6pasuoBoro cyetymka. [JencteButenbHOe 3HayeHne cpegHero obbem-
Horo pacxoga Qvo cp ONpeaenseTcsa no popmyrne:

Quep == (5.2)

roe Qvo cp — OEWCTBUTENBHOE 3HA4YeHWE cpenHero obbEeEMHOro pac-
xoga, M3/y;

Vo — AencTeBuTensHoe 3Ha4yeHe obbema, mM3;

Tu— BpeMsi U3SMepeHUs, Y.

5.7.4.2. MNpw noBepke cnocobom M3MepeHus pacxoaa 4ENCTBUTENbHbIE 3HAYEHUS
pacxofa n obbema onpeaensitoTCa pac4YeTHbIM NyTeM:

n

2.Qu
Qvo cp :HT’ (52)

Vo=QpepX* Ty (5.3)

rae Quo cp — AEWCTBUTENBbHOE 3HaYeHWe cpefgHero oGbLEeMHOro pac-
xopa, M3/y;

Vo — gencTeuTenbHoe 3HavyeHne obbema, m3;

Qoj — OencTBUTENBbHOE 3HAYeHue pacxoga npu j-TOM u3Mmepe-
HUN, M3/Y;

n > 11 — KONMMYeCcTBO OTCYETOB 3a MHTEepBan BpeMeHn Tu.
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5.7.4.3. Npwn noBepke cnocobom n3MepeHns Maccbl Ansi onpeaeneHst 4encTBum-
TENbHOro 3Ha4YeHUs Maccehbl XXNMOKOCTU Ha NOBEPOYHbIX YCTaHOBKaxX C Be-
COBbIM YCTPOWUCTBOM MOSb3YOTCH MOKa3aHNUAMU BECOBOro YCTPOMCTBA.
HenctButenoHoe 3HadyeHne obbema npu aTom onpeaenseTca no gop-
Myne:

V, = Mo (5.4)

p

roe Vo — 0eNCTBUTENBHOE 3HA4YeHne obbema, M3;
Mo — ENCTBUTENBHOE 3HAYEHNE MacChl I/I3MepFIeMOI7I XUOKOCTWU, Kr;
P — NMNIOTHOCTb XXUOKOCTH, Kr/m3.

lNepen Hayanom noBepkM Ha MOBEPOYHOW YCTAHOBKE C BECOBbLIM
YCTPOMUCTBOM HEoBXoauMo onpeaesiutb No KOHTPOSIbHOMY MaHOMETpY
AaBlNEeHNE XMNOKOCTK, a N0 TEpMOMETPY — TeMnepaTypy B TpybonpoBoae
NOBEPOYHON YCTaHOBKU. Ha oCHOBaHMM U3MEpPEHHbIX 3Ha4YeHUn Temne-
paTypbl 1 gaBnenus no Tabnuuam FCCCL 98-2000 «Boga. YaenbHbin
obbvem u aHTanbnmsa npu Temnepatypax 0..1000 °C u paeneHunax
0,001...1000 MINa» onpeaensieTcst NNOTHOCTb NOBEPOYHOM XXUOKOCTH.

[enicTButensHoe 3HayeHne cpeaHero o6beMHOro pacxoga paccym-
TbiBaeTcd no popmyne (5.1).

5.7.4.4. Ana cHATMS pe3ynbTaToB uU3MepeHna obbema C uHAMKaTopa W
RS-BbIxOA4a pacxogomMepa BbIMOMAHATCA cregyowme npouenypbl. Ha
NHOMKaTope pacxogomMepa U NOAKMYeHHOM K RS-BbIxogy nepcoHarb-
HOM KOMMbIOTEPE YCTaHaBMMBAETCSA PEXNM BbliBOLA HA 9KpaH noBepse-
Moro napameTpa. lepen kaxabiM M3MeEpEeHMEM MPOU3BOOAUTCH perun-
CTpauus HavanbHOro 3HadeHus oobema Vi (M3), 3aperncTpupoBaHHOro
pacxogomMmepoM. Nocne nponycka xuakoctn yepes NN B gaHHOW nose-
POYHOW TOYKE PErMcTpupyeTcs KoHe4yHoe 3HadeHne oobema Vi (M3). Mo
Pa3HOCTWN MOKa3aHUN pacCcYMTbiBAeTCA U3MEpeHHoe 3HaveHne obbema
XNOKOCTU:

V, =V -V,, (5.5)

roe Vu — namepeHHoe 3HadeHne obbema, m2.

Mpu pernctpauum nokasaHnin ¢ RS-Bbixoga n nHaukatopa Heobxo-
ANMO NPU 0OOHOM U3MEPEHUMN NPOMNYCKaTb YEpPE3 pacxo4oMepbl Takoe KO-
NNYECTBO XMAOKOCTN, YTOOLI HAbupaTtb He meHee 500 eanHML, MNagLwero
paspsga yCcTpoucTBa MHOMKAUMU NPU PEKOMEHAYEMOM BPEMEHN MU3MeE-
peHust He meHee 200 cek.

Mpyn HEBO3MOXHOCTW BbIMNOSHATL NOBEPKY C OCTAHOBKOMW MOTOKa B
TpybonpoBoae, a Takke Ansl COKpaleHUs BPEMEHM MOBEPKM OOMNycKa-
€TCS BbIMONHATb onpeaeneHne OTHOCUTENbHOW NOrPELUHOCTU pacxono-
Mepa TOSMbKO MO UMMNYNbCHOMY BbIXOAY.

Mo umnynbCHOMY BbIXxo4y 3HayYeHue obbema, n3MepeHHoe pacxo-
AOMepoM, onpegendeTcs Mno nokasaHMsaM 4YacToToMepa, MOOKITHYEH-
HOro K COOTBETCTBYHLLEMY BbIXo4y pacxogomepa. lNepen Havyanom ms-
MEpEHUs1 HaCTOTOMEpP YCTaHaBIMBAETCH B PEXMM CYeTa UMMyMbCOB U
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obHynsetcq. Mo ctapToBOMY CUrHamy uUMMynbCbl C BbIXO4A pacxono-
Mepa HauyMHalT NOCTynaTb Ha BXo4 YactoTtomepa. KonnyectBo Xunako-
ctn Vu (M3), npoweawen yepes npeobpasoBaTenb pacxoaa, onpeaens-
eTcd no opmyne:
V, =NxK,, (5.6)

rae N — KonmM4ecTBO MNYNbLCOB, NOACYMTAHHOE YAaCTOTOMEPOM;

Ku — BEC MMMyrbca MMMYIbCHOrO Bbixoda pacxogomepa, M3/umn.

MuHUManbHO HeobxoanMbIN 0BBLEM XMOKOCTU, NPOMNyCKaemMomn 4e-
pes3 pacxogoMep npu 0gHOM U3MEPEHUW, MPU PErMcTpaLmm NokasaHUm ¢
MMMYNbCHOIO BbIXO4a AOJMKEH OblTb TakuM, YTobbl HAabpaTb He MeHee
500 umnynbcos.

M3mepeHHbI cpeaHnin 06 bEMHBLIN pacxod XXMOKOCTU, npolueaLlen
yepes pacxogomep, onpeaenseTcs no popmyne:

\Y

Quuop =T—”, (5.7)

n
rae Qui cp— U3MEpPeHHoe 3HaveHne cpeaHero o6bemMHoro pacxoaa, m3/u;
Vu — U3sMepeHHoe 3HavyeHne obbema, M3
Tu— BpeMsi U3SMEpPEHUS, Y.

Mpu cbeme MHMOpMaLMM C TOKOBOrO BbIXO4a U3MEpPEHHOe 3Haye-
HWe cpegHero o6bLEMHOro pacxoaa paccyntbiBaeTcs no popmyrne

va cp m.(QBH _QHI'I)+QHI'I ’ (58)

IMaKC " 'Mun

rae Qwicp — U3MEpPeHHoe 3HayYeHne cpeaHero o6bemMHoro pacxoaa, M3/y;

Iv — BBIXOQHOW TOKOBbLIW CUrHan pacxogomepa, MA;

i — MMHMMaNbHOE 3HA4YeHWEe TOKa AuanasoHa paboTbl TOKOBOro
BbIXO4a pacxogomepa, MA;

Ivake — Ma@KCMManbHoOEe 3Ha4YeHne Toka AnanasoHa paboTbl TOKOBOro
BbIXO4a pacxogomepa, MA;

Qen — BEPXHUN Npeaen naMepeHust cpegHero o6beMHoro pacxoga
pacxogomepa, M3/y;

Qun — HWXHUIA Npefen nsMmepeHnsa cpegHero o6bLeMHOro pacxona
pacxogomepa, M3/4.

M3amepeHunst Npon3BoasTCs He MEHee Tpex pa3 B KaXXaon noBepoy-
HOWM TOuKe.

5.7.4.5. OnpegeneHne OTHOCUTENbHOW NOrPELLHOCTM pacxogomepa npu namepe-

HUM 0GBbEMA KNOKOCTU BbINONHAETCS Mo doopmyre:

_ Vmi B Voi

5 x100%, (5.9)

Vi
oi

roe dvi — OTHOCUTENbHAA NOrpeLLIHOCTb pacxogomMepa npyu naMepeHun
obbema B i-TOM NOBEPOYHON TOuUKe, Y;
Vui — U3BMEpPEeHHoe 3HaYyeHne oGbemMa B i-ToW NOBEPOYHON ToUke, M3;

Voi — AENCTBUTENBHOE 3Ha4YeHne oObema B i-TOM NOBEPOYHON TOUKE,
3
M3,
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Oﬂpeﬂ,eﬂeHVle OTHOCUTENBbHOWM NnorpeLwHoCT pacxogomepa npu n3-
MepeHunn cpegHero obbeMHoro pacxoda XMOKOCTU BbINOJIHAETCA NO
dopmyrne:

_ QVI/I cpi Qvo cpi

5. =
< Qvocpi

roe dqui — OTHOCUTENbHAsH MOrPEeLLUHOCTbL pacxogomMepa npu N3mMepeHnm
cpeaHero o6 bEMHOro pacxofa B i-TOM NOBEPOYHOM Touke, %;

Qw cpi — U3MEPEHHOE 3HayeHWe cpefHero obbLEMHOro pacxoga B
i-TO NOBEPOYHOW ToUKe, M3/Y;

Qvo cpi — AENCTBUTENBHOE 3HAYeHNe cpeaHero o6 beEMHOro pacxona
B i-TOV NOBEPOYHON TOYKe, M3/Y.

PesynbTaTbl NOBEPKM CUMTAKOTCS MOSIOXKUTENbHBIMW, €CIU MaKCu-
MarbHbl€ 3HA4YEHNSA NOrPELUHOCTU pacxogomepa npu UM3MepeHumn obb-
emMa Unu npu M3MepeHnn cpegHero o0bEMHOro pacxoda B KaXaow 13
NOBEPOYHbIX TOYEK HE MPEBLILLAKT 3HAYEHUIN, YCTAHOBMNEHHbIX B HACTO-
AILleM PyKOBOACTBE MO 3KCnyaTauumm.

Mo pe3ynbTaTtam NoBeEpKM AenaeTcs 0TMETKa O COOTBETCTBMM B NPO-
Tokone (MpunoxeHue IN).

Ecnn norpeluHocTbs n3aMepeHns BbIXoauT 3a npeaeribl HOpMUPOBaH-
HbIX 3HA4YEHWUN, BbINOSTHAETCA IOCTMPOBKA pacxogoMepa, Nocne 4Yero no-
BepKa BbIMOMHAETCSA NOBTOPHO.

5.7.5. OnpegeneHne OTHOCUTENbHOM MOrPELLHOCTN pacxoaomepa MMUTaLMOH-
HbIM METO0M

OnpegeneHne OTHOCUTENbHOWM NOrPELUHOCTM pacxogomepa umuTa-

LUMOHHLIM METOAOM NPOM3BOANTCA B ABa 3Tana:

- onpegeneHne napaMmeTpoB NEPBMYHOIO NpeobpasoBaTens pacxoaa;

- onpegeneHne norpeLHoOCTU BTOPUYHOIMO U3MEPUTENBHOro npeobpaso-
BaTens pacxogomMepa npu MaMepeHum cpeaHero o0 beMHOro pacxoga u

obbema XKngkoctm npu nomoLum nosepoyHoro komnnekca «B3JTET KMy
B64.00-00.00.

5.7.5.1. OnpeaeneHve napamMeTpoB NepBUYHOrO nNpeobpasoBaTens pacxoaa

MapameTpbl nepBuyHOro npeobpasoBaTens pacxoja onpeaens-

IOTCS1 NPW BbIMyCKe U3 NPON3BOACTBA UIK NPU BbIMOSIHEHUN €r0 MOHTaXa
B COOTBETCTBUM C JOKYMEHTOM «Pacxogomep-cyeTumk ynbTpa3ByKkoBOW
«B3JIET MP». UcnonHeHns YPCB-510V u. NHCTPYKLMA MO MOHTaXy»
B12.00-00.00 M. CobntogeHne TpeboBaHUn MHCTPYKLUUN NO MOHTaXy
obecneunBaeT BbINOSIHEHNE U3MEPEHNIN pacxoda n obbema C norpeLu-
HOCTAAMMW, HOPMUMPOBaHHbIMK B PO Ha pacxogomep.

5.7.5.2. OnpeageneHne NOrpeLHoOCTM BTOPUYHOIO M3MEPUTENBHOIO npeobpaso-
BaTensa pacxogomepa

5.7.5.2.1. Onpegenenune norpewwHocT Bl npu namepeHumn pacxoga
Pacxogomep nepesoauntcs B pexum «[MTOBEPKAY.

K BTOpnyHoMy npeobpasoBaTento pacxogomMepa NoAKoYaeTcs vYa-
CTOTOMEP, C MOMOLLIbIO KOTOPOro namepsieTca vyacrtota (nepuon) wraT-
HOro KBapLeBOro reHepatopa onopHou YactoTbl (40 MIMy) pacxogomepa.

x100 %, (5.10)
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MonyyeHHoe 3Ha4YeHME YacTOThbl 3aHOCUTCH B NAcnopT U BBOAUTCSA B pac-
xogomep.

OTanoHHOE 3HayeHue pacxoda MMUTUMPYETCS pacxogoMepoM C Mo-
MOLLbIO BPEMEHHOW 3aZlepXXKU 30HAMPYHOLLEero numnynsca, opmupye-
Mon 13 N-ro konmyecTea NepnoLoB cMrHana onopHOro KBapLLEBOro reHe-
paTopa pacxogomepa. Yucno N onpegensieTca 3Ha4eHNeM NMUTUpye-
MOro pacxopa.

OnpepgeneHne oTHocuTenbHoM norpelwHoct Bl nposoantca npwm
3HaveHusax pacxoga 0,05-Quauns, 0,1 Quane, 0,5 Quans, Quane, rAe Quans =
250 m%/4. Pacxoq yctaHaBnmBaeTcs ¢ gonyckom + 20 %.

[MoBepoyHble 3Ha4yeHUs pacxoda YCTaHaBnMBalTCA nocnefoBa-
TenbHO. Bpemsa nsmepeHns — He meHee100 cekyHa. [nNa KaXXaown TOYKM
He MeHee 3 pa3 CHUMalTCS YCTaHOBUBLUMECS MOKa3aHWUs pacxogomMepa
C MH(POPMALMOHHBIX BbIXOAOB (B TOM 4MCNe C MHAMKATopa pacxono-
mepa).

AbcontoTHasa norpeluHocTb Bl npn namepeHnn pacxoga BbluMcns-
eTcsa no popmyne:

AQjj = Qjj — Qo (5.11)

rae AQij — abcontoTHas norpelHocTb Bl B i-Ton NoBEPOYHOM TOYKE Npu
j-TOM namepeHunn, m3/y;

Qij — NnokasaHuna pacxogomepa B i-TOM NOBEPOYHOW TOYKE Npu j-TOM
nsmepeHun, m/y;

Qoi — 9TANoHHOE 3HaYyeHne pacxopa B i-ToV MOBEPOYHOW ToUKe, M3/Y.

CwmeLlleHne Hynsa onpegenseTcsa no opmyne:

n
l(2 x AQqj +AQ2))
H=1

, 5.12
3xn ( )

raoe H — cmewenue Hyns, m3/y;

AQ1j, AQ2j — 3Ha4YeHNs1 abCOMNTHBIX NOrPELLHOCTEN U3MEPEHUS pac-
xo4a B 1-oM 1 2-0M NOBEPOYHbIX TOYKaX COOTBETCTBEHHO NpPU j-TOM U3-
MEpPEHNN;

N — KONIMYECTBO U3MEPEHMI.

OTHocuTenbHas norpewHocTb Bl BbluncngeTca no goopmyne:

 AQ;-H

j
oi

x100%. (5.13)

PesynbTatbl NOBEPKM CUMTAKOTCA MOSNOXUTESbHBIMU, €CIM MaKCu-
MarsbHbl€ 3HA4YEHNSA NOrPELUHOCTM pacxogoMepa B KaXgon 13 noBepoy-
HbIX TOYEK He npeBbiwaloT 3HavyeHunsa + 0,25 %.
5.7.5.2.2. Onpegenenue norpewwHoctn Bl npu namepennn obema

HeobxoaMmo 3aHecTu 3Ha4yeHne CMeELLEHUs Hyn4, onpeneneHHoe
BblLLeE.

Mpn nomowm BpPEMEHHOW 3adep>XKuU 30HOUPYIOLLEro MMMyrbea,
dopMMpyemMon U3 NepnogoB curHara onopHOro KBapLEeBOro reHepaTopa
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5.8.
5.8.1.

5.8.2.

5.8.3.

pacxogomepa, YycTaHaBnMBaeTcs Haumbonbluee 3HayYyeHWe pacxoja
(300 m3/4), 3aTeM OGHYMsIOTCS 3HAYEeHUs1 cyeTynka obbema pacxono-
Mepa 1 pacxogomep NepeBoanTCs B pexnm namepeHus. lNMpomssogutcs
HakonneHve obbéma. poaoImKUTENBHOCTL U3MEPEHUS — HE MEHee
100 cekyHa. [lNokasaHna pacxogomMepa CHUMAKTCA He MeHee Tpex pas.

OTHocuTenbHasa norpewHocTb Bl npu namepeHun obbvema BblunC-
naetca no oopmyrne:

V;: — Vg
S, = %xlOO%, (5.14)
o

roe dvj — OTHocuTenbHasa norpewHocTb Bl npu j-Tom namepexuu, %;

Vj — nokasaHusi pacxogomepa npu j-ToM u3amepeHun, ms;

Voj — 9TanoHHoe 3Ha4yeHne obbemMa npu j-Tom n3amepeHuu, mMe.

PesynbTaTbl NOBEPKM CUMTAKOTCA NOSNOXUTESbHBIMU, €CIIM MaKCu-
MarnbHble 3Ha4YeHNsa NOrpeLlHOCTM pacxogoMepa npu KaxgoMm namepe-
HUU He npeBblwaloT 3HavYeHus + 0,25 %.

PesynbTaTtbl NOBEPKM 3aHOCATCS B MPOTOKOS, hopMa KOTOPOro npu-
BeaeHa B NpunoxeHun I

OdopmneHune pe3ynbTaTtoB NOBEPKU

Mpn NonoXuTeNbHbIX pesynbTaTax NoOBEpPKUM AenaeTcs 3anucb B nac-
nopte pacxogomepa, 3aBepeHHas Mnoanucbio MoBepuTens C HaHece-
HMEeM NOBEPUTENBHOIO KrernmMa, nnm oopMnaeTca CBUOeTeNbLCTBO O No-
BEpKe, Nocre 4Yero pacxogomMep AonyckaeTcs K aKcrnyaTauum ¢ HopMu-
POBaHHOW NOrPELLUHOCTLHO.

B cnyyae oTpuuaTtenbHbIX pe3ynbTaToB NEPBUYHON NOBEPKM pacxono-
Mep BO3BpaLLaeTcs B NPOM3BOACTBO Ha AopaboTKy, nocne vero noane-
XXUT NOBTOPHOM NOBEPKE.

B cny4ae oTpuuaTtenbHbIX pe3ynibTaToB NePUOaNYECKON NMOBEPKM pacxo-
aomep GpakyeTcs, a KNnemmo racuTcs.
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NMPUNOXEHUE A. Bua coctaBHbIX YacTen pacxogomepa
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Macca He Gonee 2,5 kr
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6) BMA CHU3Y

* - CNpaBOYHbIN pasmep

1 — Oucnnel uHOukamopa, 2 — Knasuamypa; 3 — MoOysib obpabomku
OaHHbIx; 4 — modyrnb BUI; 5 — moHmaxHbil modyrb; 6 — cyb6610k obpa-
60omku OaHHbIX; 7 — 2epmM08800bI; 8 — pasbem RS-232; 9 — knemmMa 3a-

3eMJIeHUA.

Puc.A.1. BropuiHbin nsmeputenbHbIN Npeobpa3soBaTtenb.
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7,5*
A=A
27+ 35* T+ —- -
_ l 5*-» —25*—>»
*22% »la——80* —»
a) Bug cboky 0) Bug c3agu

* — CnpaBOYHbLIN pasmep
1 — DIN-petka; 2 — KpoHwmetH; 3 — BI1.

Puc.A.2. Bug Bl kpoHwTenHamu ansa kpenneHus Ha DIN-peuky 35/7,5.
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lpaHu nog Kntoy 36 Mm 414 YCTAaHOBKN U
[eMOoHTaxKa MNIA 13 MoHTaXKHOro naTpybka

M3nyyaroLan naockocTb

BHyTpeHHAA
H BTY/IKa

T
—r

| Ui

—

——M42x2—»

145*

Y

A

a) C NNacTMaccoBbIM NPOTEKTOPOM

IpaHu nog Knto4y 36 Mm 414 YCTAHOBKN U
AeMoHTaKa MIA M3 MoHTaXKHOro naTpybka

M3nyyatoLan naoCKOCTb

| U

—

——M42x2—»

BHyTpeHHAA
H BTY/IKa
11
1l Il _I \

» 145*

6) ¢ TMTaHOBbLIM NPOTEKTOPOM

[paHn nog Kntod 36 mm oA yCTaHOBKU U
AeMOHTaKa MNIA 13 MOHTaXKHOro naTpybKa

M3ny4yatow,asa n1oCKOCTb

HakungHas ralika

4

11 /
| — g
/
< 145-250* >

B) C TUTAHOBbLIM MPOTEKTOPOM U HAKMOHOW rankon

Macca He 6onee 1,0 kr

Puc.A.3. Bpe3Hon (BBMHYMBaembin) MI3A.
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~—400* 90*
60* 34,5*

4 N )
@ >
MOA2 [ — @
U] || «M3A2» E
& b %
a b ~ o
(H
| MOA1 — @
-'- I «MA1» E §
@' / / P

* *
> 1 5,8 \ 3 3

* - CNpaBOYHbI pasmep

1 — Kkopnyc ycmpoticmea,; 2 — kabenu 0rs cmbikogku ¢ N3A; 3 — pa3nb-
eMbl 05151 NoOKoYyeHUs1 kabenetl cesssu ¢ BI.

Puc.A.4. YcTpoucTBO cornacyotiee.
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NMPUNOXEHUE B. CxeMbl aneKTpnyeckune

BTOPUYHbIN
NPEOBPA30BATEIb

PEAL.1 N3A1.1
RXD GND
TXD PEAL1.2
GND
GND PEA2.1
GND
RTS PEA2.2

CTS GND

/A
MOA =
GND
GND
GND

N

RS-232 Kanan 1 —<[<—] Uens
1 1
2 2
3 3
4 4

g N3A1.2

Lo Lo

Olo|N|o|O|h|W|IN|(F

RS-485
A/Data-
B/Data+

GND

YH.BbIX. O

TSOUT+
TSOUT-

YH.BbIX. 1-4

TSOUT1+
TSOUT1-
TSOUT2+
TSOUT2-
TSOUT3+
TSOUT3-
TSOUT4+
TSOUT4-

Tok.BbIX. 1 (2)

GND
GND
|
|

$ 4

Ethernet
TX+
TX-
RX+ —
RX-

=24 B

Puc.b.1. Cxema coeguHeHnn pacxogomepa ncnonHeHusa YPCB-510V u.

Cxembl nogkntoyeHus NOA ¢ ncnonb3oBaHMEM YCTPOWCTBA corna-
cytoLero n 6noka koMMyTaumm NpUBEAEHbLI B UHCTPYKLMM NO MOHTAXY.
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+5V

1 kKOm

2 J1(J1, 33, 35, 37)

* p «TSOUT+»
(«TSOUTx+»)

4

«TSOUT-»
J2 (32, J4, J6, J8) («TSOUTx-»)

Puc.b.2. Cxema OKOHe4YHOro Kackaga yHMBepcarbHbIX BbIXOAOB.

MutaHne okoHeyHoro kackaga (puc.b.2) yHmBepcanbHbIX BbIXO40B
MOXET OCYLLECTBIIATLCA Kak OT BHYTPEHHEro UCTOYHUKa NUTaHUs — ak-
TUBHbIA PEXMM paboTbl, Tak M OT BHELUHErO UCTOYHUKA — NACCUBHbIN pe-
Xnm.

B ckobkax Ha cxeme ykasaHbl 0603HayYeHUs NS yHUBepcanbHbIX
BbIXO0OB CEPBUCHbBIX MOAYIEN.

[na yctaHoBNeHHoro 3HadeHus AKTUB. Yp. <Bblicokun> Hannumio
MMMNynbca Ha BbIXO4Ee B YAaCTOTHOM W MMMYNbCHOM peXxumax, a Takke
HanMyuio cobbITUSA B NOMMYECKOM peXMME COOTBETCTBYET Pa3OMKHYTOE
COCTOSIHME QMEKTPOHHOro Krtoya. [pu oTCyTCTBUM MMMynbca U OTCYT-
CTBUM COObITUS SNEKTPOHHbIN KIHOY 3aMKHYT.

[na yctaHoBneHHOro 3HavyeHna AkTUB. Yp. <HU3KuUN> coctosHus
3NEKTPOHHOrO Kro4va obpaTHble.

Mpn akTMBHOM pexnme paboTbl OKOHEYHOrO Kackaga U pasOMKHY-
TOM 3MIEKTPOHHOM KITlOMEe HanpsbkeHue Ha Bbixoge byaeTt B npepenax
(2,4 — 5,0) B, npu 3amkHyTOM Kntode — He 6onee 0,4 B. PaboTa BbiIxoga
NPy aKkTUBHOM pexume paboTbl OKOHEYHOro Kackaga Aornyckaetca Ha
Harpysky ¢ conpotmeneHnem He meHee 1 kKOm.

B naccuBHOM pexunme nutaHue OOSMKHO OCYLLECTBIIATLCS Hanpshxe-
HWEM NOCTOAHHOro Toka oT 5 o 15 B oT BHewWwHero ncroyHuka. [lonycka-
eTCH NUTaHue HanpsbkeHnem o 24 B, npy aTOM aMmnnnTyaa BbIXOAHbLIX
nmnynbcoB ByaeT orpaHudeHo yposHem B 15 B. [JonycTumoe 3HaveHne
KOMMYTUPYEMOro TOKa Harpyskun He bonee 10 MA.

MoakrnoyYeHne OKOHEYHOro KackaZa K BHYTPEHHEMY UCTOYHUKY + 5 B
OCYLLEeCTBNAETCS C NOMOLLbIO COOTBETCTBYHOLLMX NEPEMbIYEK, 3aMblKato-
LLIMX KOHTaKTHbIE Napbl YCTAHOBKU pexnma paboTbl OKOHEYHOro Kackaga
YHUBepCarbHOro Bbixoa.

[nunHa nuHum ceasun ans YHUBEepCalribHbIX BbIXOOOB — A0 300 m.
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NMPUNOXEHUE B. KommyTauna mogyneun pacxogomepa

r

S)

OB

NN

(/rl A
—

=

S

@
20

J3 J4
D)

>,
]

= IZ878%)

=z99

o

Puc.B.1.

v

A — OKHO Onsl pa3aMeweHUs KOMMYMmaUUuOHHbIX 371eMEeHMOo8 KOMBUHUPO-
8aHHO20 MOOY/Is 8HEWHUX cesi3el;

61, B1 — oKkHa 0nsi pa3MeweHusi KOMMymayUuOHHbIX 3/1eMEHMO8 cepeauc-
HO20 MOQyris BHEWHUX ces3el, ycmaHo8/1ieHHo20 8 criom 1;

62, B2 — oKkHa 0nsi pa3MeuweHusi KOMMymayUuOHHbIX 3/1eMEHMO8 cepeauc-
HO20 MOQyris BHEWHUX ces3el, ycmaHOo8/1IeHHO20 8 criom 2;

["— pe3epeHbie OKHa;

L — OKHO Onsi pa3ameweHUss KOMMymauuOHHbIX 351eMeHMO8 rpuemMo-repe-
Oarow,e2o MoOyris;

1 — konodka npedoxpaHumerns 1 A 8 uenu =24B;
2 — pasbeM 0rid nodknYeHus kabesns numaHus =24B;

3, 4 — KOHMaKkmHsble napsb! J3, J4 coomeemcmeeHHO 01 ycmaHO8KU pe-
XXuma pabomei npubopa:

- J3 — KOHMakmHas napa paspeuweHus Moougukayuu Kanubpo8oYHbIX
napamempos;

- J4 — KOHMaKkmmHas napa paspeweHuss Moouchukayuu rnapamempos
OYHKUUOHUPOBAHUSI;

5 — mexHonoauyeckul pa3bem 071 MOOKIYeHUs1 Yacmomomepa rpu us-
MepeHuUU 4Yacmomhbl OMOPHO20 Keapua (Ucronb3yemcsi npu rnoeepke
npubopa).

Bupa c3agu moaynsa o6paboTku AaHHbIX.
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TSOUT +
TSOUT
GND
A/Data-
B/Data+

} RS-232
J2

o ™ <
Lavl lawl lawl
[o o] [o ] [e

2|le|e|e]e|s o|[e

Puc.B.2. KoMmmyTaunoHHbIe 3rieMeHTbl KOMOMHUPOBAHHOIO MOAYIIA.

Ta6nuua B.1. O603Ha4YeHMe KOHTAKTHbIX 3/1eMEHTOB U CUrHaNoB KOMOUHMU-
pOBaHHOIro Moayns.

O6o3Ha4eHne
HanmeHoBaHue O603HayeHne curHana,
BbIXoda KOHTAKTHOTO Ha3HayeHne KOHTaKTHOro aremMeHTa
aNneMeHTa
RXD

1

2 RTS
RS-232 3 TXD

4

7

CTS
GND
- TSOUT+
YHuBepcanbHbIN - TSOUT-
Bbixog 0 J1 KoHTakTHble napbl YCTAHOBKM pexmma paboTbl
J2 yHMBepcanbHoro Bbixoga 0
J3 KoHTakTHbIe Napbl YCTAHOBKU pexnma paboTbl
J4 npubopa
- GND
RS-485 - A/ Data-
- B / Data+

K pasbemy RS-232 KOoMOWHMPOBAHHOIO MoOAynsa nogkryaeTcs
wnend (nnockum kabenb) OT BHELHErO pa3bema, PacnoflIOXXEHHOro Ha
KOpryce MOHTaXHOro Moaysnsi.

LWnendg

TeZe3e%e5e 17 I | (B»a ceepxy
&}&g '7 .s 3 ] oooo \ || pasb?Ma co
c ﬁ”””” 1 wneidom)

2 8
a) BUA CHapy>u Ha BHELUHWN 6) kabenbHbIN pasbeMm, NOAKMYaeMbI
pasbem DB9 uHTepdeinca K pasbemy RS-232 koMOMHMPOBAHHOMO
RS-232 mMoAayns

Puc.B.3. KommyTauusa narepcenca RS-232.
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[
L
VMM.BbIX

/

TSOUT4+
TSOUT4-

7

TSOUT3+
TSOUT3-
TSOUT2+

TSOUT2-
TSOUT1+
TSOUT1

D
D

N

Puc.B.4. MapkupoBKa KOMMYTaLMOHHbLIX 35IEMEHTOB MoAysns yHuBepcalb-
HbIX BbIXO4O0B.

Ta6bnuua B.2. Hymepauus yHuBepcanbHbIX U TOKOBbIX BbIXOA0OB B 3aBUCU-
MOCTMU OT MecTa YCTaHOBKWU MOAYNA.

MecTto YCTaHOBKU

KoHTakT. napbl YCTAHOBKU

MapkupoBka HaumeHoBaHne n Homep pexuma paborul
Homep | 0BOo3Hau. curHanos BblXo4a moAyns 0603Hau. MapK1poBKa
cnoTta OKHa OKHa KOHTaKT. nap
TSOUT1 +/- YHuBepcanbHbIn 1 J1, J2
TSOUT2 +/- YHuBepcanbHbin 2 J3, J4
1 b1 TSOUT3 +- |  YHuBepcanbHbiil 3 B1 J5, J6
TSOUT4 +/- YHuBepcanbHbIn 4 J7,J8
|/ GND o
1 b1 | / GND TokoBbiN 1 -
I/ GND .
2 B2 |/ GND TokoBbI 2 -
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4 1

T ]
TTF :]

o 31374 —
R EIFE = = R
\\[ =

\.

ETHERNET

RX
RX+
TX
TX+

TOK.BbIX.

[a)
=z
-0

GND

Puc.B.5. MapkupoBKa KOMMYTaLMOHHbIX 3JIEMEHTOB MoAyJsiel TOKOBOro Bbl-
xopaa n uHtepdenca Ethernet.

(BUA CO CTOPOHI (Bna cnesa
NOAKMIOYEeHUS K pasbema C
OTBETHOMY pasbemy) kabesnb kabenem)

1 8

a) kabernbHbIN pasbeM RJI45 Ana nogkroyeHns K ceTu nepegadn AaHHbIX

mnu MK
KoHTakTbl
Lenb Pasbem moayns Pasbem RJ45
Ethernet NMOAKITHOYEHME K CETU nogkntoyeHune K MK
TX+ 1 1 3
TX- 2 2 6
RX+ 3 3 1
RX- 4 6 2

6) Tabnvua koMMyTauuM curHanoB B kabene CBA3W NpU NOOKIIHOYEHUU K
ceTn nepefayun aaHHbIX U nogkntoyveHnn K MK

Puc.B.6. KommyTtauus nHtepdenca Ethernet.
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NMPUNOXEHMUE T. MpunoxeHna K MeToauke noBepKu

CxeMbl NOBepKM pacxogomepa

7 1

7 Vs 6

m/ | — | /
RS BbIXOA MaA UMN. BbIXOA TOK. BbIXoA
T

= —= /
; s
L L
3 2

1 — emopuyHbIl rpeobpa3osamerib rnogepsieMo20 pacxodomepa; 2 —
mpy60orpoeod noeepoyHoOUl ycmaHOo8KU; 3 — U3MepUuMmMesibHbIlU y4acmok;
4 — npeobpasosameriu 3riekmpoakycmuyeckue; 5 — yacmomomep,; 6 —
murnnuamrepmemp; 7 — rnepcoHasibHbIlU KOMIbomep.

Puc.l'.1. CTpyKTypHas cxema NOBEpPKU pacxogomMmepa MeToaoM Henocpea-
CTBEHHOrO CJZINYEHUA Ha NOBEPOYHOU yCTaHOBKE.

2 1
| UHAVKaTOP | /
«B3NET MP»
= Boxon  [TOA  Y&CT. BbXO[  TOK. BbIXOA

=] ]

—
3 4 5 6

1]
al

1 — emopu4HbIl rpeobpasogamersib ogepssemMoz20 pacxodomepa; 2 —
repcoHarbHbIl KoOMbromep; 3 — Komrnekc nogepoyHbil « BJIET Kl »,;
4 — akycmu4eckull cmeHO ¢ ycmaHosneHHbIMu [13A; 5 — yacmomomep;
6 — munnuamnepmemp.

Puc.l.2. CTpyKTypHas cxema NoBepKu pacxogomepa MMUTALMOHHbIM MeTO-
aom.
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lMpoTokon noBepku pacxogomepa
(pekomeHayemasn dopma)

MpoTokon NoBepkn pacxogomepa

3aBoackonM  HoMmep llon

BblMycka
Bua nosepku
MMyHKT
. OtmeTKka 0
HaumeHoBaHue onepauni OOKYMeHTa MpumevaHune
COOTBETCTBUU
no noBepke
1. BHewHuin ocmoTp 5.7.1
2. OnpoboBaHue pacxogomepa 5.7.2
3. MNMoaTBepxaeHne CooTBETCTBUA NPO- 57.3
rpammHoro obecneyeHns pacxogomepa
4. OnpegerneHne MeTponormyecKknx xapak- 5.7.4 (5.7.5)
TEPUCTUK pacxogomepa
Pacxogomep K aKcnnyataumm
(ropgeH, He rogeH)
[aTa noBepkm « » 20 r.
MoBepuTtenb / /
(moanuchb) (©.1.0.)
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NMPUNOXEHUE 1. ACTOYHUKN BTOPUYHOIO NUTaHUA

1
) O/G§ ) H
2 . N
| +V -V 0
\o T
+V OK
O 35 * )
90 * +V ADJ l
0
3
] \; N oL
2
A — — - - - H
M
aor D] 100* -
a) BuA cnepeam 6) Bua cboky

* - CNpaBOYHbI pa3mep

1 — 8uHMbI KOHMaKMHOU KOJTIOOKU 8bIXOOHO20 HarnpsikeHusi =24 B;
2 — ¢c8emoOUOOHbIU UHOUKamop BK/MHOYEeHUS UCMOYHUKa 8MmOpUYHO20
numadusi; 3 — 8UHM 3a3eMrieHuUsl; 4 — BUHMbI KOHMAaKMHOU KOJ100KU roo-
KrmovyeHusi HanpskeHuss numaHuss ~220 B 50y (L — nuHus, N —
Helumparnb); 5 — cepbea 0ns1 0c8060XX0eHUS 3awernku; 6 — 3awernka o0ns
kpernneHusi Ha DIN-peuke.

Puc.1.1. UcTo4yHMKN BTOpMYHOro nutaHua cepmm ADN-1524 (=24 B 15 BT1) m
ADN-3024 (=24 B 30 BT).
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¥

)

g
*

S

o

17,5% |, 58*

a) Bng cnepeau 6) Bng cboky

* - CMpaBOYHbI pas3mep

1 — 8UHMbI KOHMaKMHOU KO/TI00KU 8bIXOOHO20 HanpsikeHusi =24 B;
2 — c8emoOUOOHbIU UHOUKamMOopP BK/IYEHUS UCMOYHUKA 8MOpPUYHO20
numadus; 3 — eUHM NOOCMPOUKU 8bIXOOHO20 HarpsiKeHus, 4 — eUHMbI
KOHMaKmHoU KO/00KU MOOK/IOYEHUS HarnpskeHus numaHusi ~220 B
50 Iy (L — nuHusa, N — Heumparb); 5 — cepbea 075151 0c8060)X0eHUS 3a-
wernku; 6 — 3awerka 0ns kpenneHus Ha DIN-pelike.

Puc.[1.2. UcTOYHMK BTOPUYHOIro nutaHua cepum HDR-15-24 (=24 B 15 Br).
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NI

0 car
V06 -V +V
N L

35*

A
Y

a) Bng cnepeau

* - CMpaBOYHbI pas3mep

1 — 8UHMbI KOHMaKMHOU KO/TI00KU 8bIXOOHO20 HanpsixeHusi =24 B;
2 — 8UHM NOACMPOUKU 8bIXOOHO20 HarpsiXeHuUsi; 3 — ceemoOUOOHbIU UH-
ouKkamop BK/I0YEeHUS UCMOYHUKa 8MOPUYHO20 numaHusi; 4 — eUHMbI
KOHMaKmHoU KO/00KU MOOK/IOYEHUS HarnpskeHus numaHusi ~220 B
50 Iy (L — nuHus, N — Heumparb); 5 — cepbaa 075151 0c8060)X0eHUS 3a-

58*

A

\

6) Bung cboky

wernku; 6 — 3awerka 0ns kpenneHus Ha DIN-pelike.

Puc.[1.3. UcTouHMK BTOpMYHOIro nutaHua cepum HDR-30-24 (=24 B 30 Br).
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100™

75" | ’ 55 X
Y
U ﬂﬂ
/’@’ B3MET UBI [H[
MCTOYHUK BTOPUYHOI O NUTAHKA g
nBn-24.24
BxoaHoe HanpaxeHue/Tok ~154...264B/0,27TA
YacTtoTa BXOAHOIO HanNpakKeHUs 50/600y, *LO
MakcuManbHaf BbiXogHasa MOWHOCTE 24BT o
iL(O ?0 BeixoaHoe HanpsxeHWe/Tok =24BM1A
D e8] CreneHb 3aWKnThl IP40
Bxon Ases 3ASEMNEHVS  BRLIXO[
~154...264B/0,27TA HE BKNIOYATB!  —pyp/4p
olo[o[] e ) oo
N|@| L PoCCUA 09.2019 | *| - > /
| | 7 ]
¥ b =
‘, il T
~H—3,5" 1
a) Bug cnepeau 0) Bng cHOKy C KpOHLUTENHAMMU
[
£ 3
o
o

B) BUA CHU3Y

* - CNpaBOYHbI pa3mep
1 — kpoHwmedH 0ns kpenneHusi Ha DIN-pelky 35/7,5; 2 — koHmakm-
Hasi Korio0Ka rnooOK/MoYeHUs1 HanpsixeHuss numarus ~220 B 50 'y (L —
nuHus, N — Heimparne); 3 — eUHM 3a3emMmreHusi; 4 — uHOukamop pabomel
UCMOYHUKa 8MOPUYHO20 numaHus;, 5 — KoHmakmHasi Kosio0Kka 8bIX00-
HO20 HarnpsixeHus1 =24 B.

Puc..4. WctouyHuk BTOpMYHOro nutaHua «B3JIET WUBIM» WBIM-24.24
(=24 B 24 BT) ana nutaHua B3pbiBO3alMLLEHHOrO U aTOMHOro Uc-
nonHeHusa pacxoaomepa.
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NMPUNOXEHMUE E. NepeyeHb cpen, 3anpeLeHHbIX AN npumMmeHe-
Husa MNM3A B-502, M9A B-504

1. AueToH (Acetone)

2. A30THas kucnoTa KoHueHTpauunen 6onee 20% HopmanbHON TemMnepaTypbl U KOH-
ueHTpaumen 6onee 10% Temnepatypon 6onee 80°C (Nitric Acid)

AmunaueTtat (Amilacetate)

ApomaTunyeckue yrinesogopogbl (Aromatic hydrocarbons)
BeHson (Benzene)

Bytun auetart (Butyl acetate)

OuxnopaudtopmeTtaH (Dichlorodifluormethane)

OuxnopaTtaH (Dichlorethane)

Ounatun ketoH (Dethyl ketone)

10. AumeTtundopmamng, (Dimethylformamide)

11. AnokcaH (Dioxane)

12. Kpeson (Cresol)

13. Kcunon (Xylene)

14. KetoHnbl (Ketones)

15. MeTtaHon (Methanol)

16. MeTun atun keToH (Methyl Ethyl Ketone)

17. MopdonuH (Morpholine)

18. HadptanuH (Naphtalene)

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

20. PasgenutenbHas xuagkocTtb (DIN 53521)

21. CepHas kucnota koHueHTpauumen 6onee 60% (Sulphuric Acid)
22. TetpaxnopatuneH (Tetraclorethylene)

23. TetpaxnopmeTtaH (YeTbipexxnopucTbin yrrepog) (Carbon tetrachloride)
24. TeTpaxnoaTaH (Npy TemnepaTtype Bbile HopmarnbHou) (Tetrachloroethane)
25. TetparmgpodypaH (Tetrahydrofuran)

26. Tonyon (Toluene)

27. Tpuxnop6eHson (Trichlorobenzene)

28. TpuxnopaTaH (npu TemnepaType Bbilwe HopmanbHou) (Trichloroethane)
29. TpuxnopdtopmeTtaH (Trichlorofluoroethane)

30. TpuxnopTtpudtopmeTaH (Trichlorotrifluoromethane)

31. TpuxnopTtpudTtopaTaH (Trichlorotrifluoroethane)

32. YkcycHbin aHruapug (Acetic Anhidride)

33. Xnop6eHson (Chlorbenzene)

34. XnopamdTtpoataH (Chlordifluoroethane)

35. XnopandtopmeTtaH (Chlordifluoromethane)

36. Xnopodopm (Chloroform)

37. XnoppTopyrnepoa (Chlorofluorcarbons)

38. UunknorekcaHon (Cyclohexanol)

39. LUuknorekcaHoH (Cyclohexanone)

40. LLlaBenesas kucnoTa KoHUeHTpauven 6onee 20% (Oxalic acid)
41. O1tnn auetart (Ethyl acetate)

© N O A

B12.00-00.00-56 rel mr.510vd.igc docl.0
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